Taking Sustainable
Slopes to the Next Level

December 2008

The contents of this report are offered as guidance only. The Brendle Group, Inc. and all sources
referenced in this report do not (a) make any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the information contained in this report, or
that the use of any information, apparatus, method or process disclosed in this report may not
infringe on privately owned rights; (b) assume any liabilities with respect to the use of, or for
damages resulting from the use of, any information, apparatus, method or process disclosed in this
report. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by The Brendle Group, Inc.

Taking Sustainable Slopes to the Next Level
December 2008

Acknowledgements
This report was prepared by The Brendle Group, Inc. on behalf of NSAA. We would like
to thank the following individuals, organizations and companies for their contributions
to this publication:
•

Kevin Drake, California Alpine Resorts Environmental Cooperative

•

Nathanial Emmons, BigBelly Solar

•

Ismael Frechette, Turbocristal

•

Chet Homer, Shawnee Peak

•

Lisa Isaacs, Mammoth Mountain Ski Area

•

Celeste Jacroux, Johnson Controls

•

Chris Landry, Center for Snow and Avalanche Studies

•

Jeff Olson, National Forest Foundation

•

Ron Ratnik, Ratnik Industries

•

Jason Sawin, CHS Snowmakers

•

Auden Schendler, Aspen Skiing Company

•

Jill Stoneberg, Community Energy, Inc.

•

Christina Thomure, Grand Targhee Resort

•

Jake Whitcomb, Brighter Planet

ii

Taking Sustainable Slopes to the Next Level
December 2008

Table of Contents
ACKNOWLEDGEMENTS .......................................................................................................................................II
TABLE OF CONTENTS ......................................................................................................................................... III
INTRODUCTION .......................................................................................................................................................1
ALREADY A LEADER..................................................................................................................................................1
BUT WHAT’S NEXT?..................................................................................................................................................2
PUTTING IDEAS INTO ACTION ....................................................................................................................................3
REAPING THE REWARDS ............................................................................................................................................3
Bottom-Line Savings ............................................................................................................................................3
Top-Line Growth..................................................................................................................................................4
PART I: THE HOT NEW TOPICS...........................................................................................................................4
GENERATE RENEWABLE ENERGY ONSITE .................................................................................................................4
Blowin’ in the Wind..............................................................................................................................................5
Shine On...............................................................................................................................................................6
Let it Flow ............................................................................................................................................................7
Get Smart .............................................................................................................................................................8
COPE WITH CLIMATE CHANGE ..................................................................................................................................9
Conduct an Inventory and Join a Registry...........................................................................................................9
Become Climate Neutral ....................................................................................................................................12
Support or Invest in Climate Change Research .................................................................................................12
LIVE BEYOND LEED: NET ZERO BUILDINGS, NEIGHBORHOODS, AND THE LIVING BUILDING CHALLENGE ............13
LOOK UPSTREAM AND DOWNSTREAM .....................................................................................................................14
LOCAL IS THE NEW ORGANIC: FOOD MILES, BALLE, AND THE LINKS TO TOURISM ...............................................15
PART II: KEEPING PROGRESS GOING ............................................................................................................16
THE CHARTER’S PRINCIPLES: A RECAP ...................................................................................................................16
IT’S ALL ABOUT ENERGY ........................................................................................................................................18
Lighten Up .........................................................................................................................................................19
Warm Up to Efficiency .......................................................................................................................................20
Let It Snow .........................................................................................................................................................21
Star of the Show .................................................................................................................................................22
Find the Savings.................................................................................................................................................23
DESIGN TO SUSTAIN ................................................................................................................................................23
MAKE EVERY DROP COUNT ....................................................................................................................................24
SAVE A TRIP ............................................................................................................................................................26
HARMONIZE WITH THE NATURAL ENVIRONMENT ...................................................................................................27
CUT THE WASTE, GREEN YOUR OPERATIONS .........................................................................................................30
SEE THE BIG PICTURE .............................................................................................................................................32
A System for Sustainability.................................................................................................................................33
PART III: TYING IT ALL TOGETHER ...............................................................................................................35
EDUCATE AND ENGAGE ...........................................................................................................................................35
BE A LEADER ...........................................................................................................................................................37
FINDING FUNDS .......................................................................................................................................................38
MONITOR AND REPORT............................................................................................................................................39

iii

Taking Sustainable Slopes to the Next Level
December 2008

Introduction
Ski resorts find themselves at a place of
both opportunity and challenge where
economic uncertainty, rising and
fluctuating energy costs, concerns about
climate change, and efforts to live more
sustainably have moved to the forefront
of public debate. While limited resources
may hinder investment in sustainability programs, improving efficiencies clearly helps
the bottom line. While few industries are as vulnerable to climate change as the ski
industry, resorts have already become a leading voice in battling climate change and
other environmental issues and have the opportunity to reach millions of visitors
annually. It is essential that resorts continue to raise the bar and spark innovation
during these challenging times. On top of these emerging trends, we now have an
Administration-elect in Washington that highly values sustainability.

Already a Leader
The Sustainable Slopes program has supported resorts in
their quest for sustainability over the past eight years. In
2000, National Ski Areas Association (NSAA) published
Sustainable Slopes: The environmental charter for ski
areas, forging a path for the industry to work toward
sustainability. Since then, through annual reports,
training and publishing of resource guides, NSAA has
helped share the stories of the significant progress of
many of its member resorts. We have seen dramatic
growth in the industry’s Green Power program, which has
encouraged member resorts to invest in green energy
under the umbrella of the Sustainable Slopes and Keep
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Winter Cool initiatives. As the number of ski areas purchasing renewable energy credits
(RECs) has continued to climb, so has the number of resorts offsetting 100 percent of
their electricity needs. To date, 68 resorts are now purchasing green energy for their
operations through RECs and 34 of these are offsetting 100 percent of their electricity
use with these RECs. These 34 resorts are collectively purchasing 343,459,000 kilowatt
hours of green energy, resulting in the avoidance of 497,270,000 pounds of carbon
dioxide.

But What’s Next?
While these efforts are significant and
commendable, rising energy costs
and the consequences of climate
change require continued leadership
and bold steps. Most participants in
the ski industry already realize that
proactive environmental
management is ultimately more costeffective than compliance-based
environmental management. Yet ski
areas are increasingly being called upon to reach higher levels of environmental
stewardship by customers and interested organizations. This Guide, Taking
Sustainable Slopes to the Next Level, is intended help ski resorts learn about and act on
opportunities for bringing their participation in Sustainable Slopes to the next level.
Part I - Hot New Topics describes emerging trends in sustainability – some of which
have seen early adoption in the ski industry and others that are presented in concept
only and have yet to play out in the ski industry. Part II – Keeping Progress Growing
provides the latest best management practices that have evolved over the last 10 years
since the principles of Sustainable Slopes were first forming. Keeping with the format of
Sustainable Slopes, these topic areas focus on energy, water, waste management, green
building, procurement, transportation and natural areas management. These aren’t
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new ideas in sustainability, but through practice and learning, the bar is constantly
being raised on what’s achievable.

Putting Ideas into Action
The sustainability coordinators at ski resorts throughout NSAA’s membership know all
too well the in-the-trenches barriers to getting many of these ideas accomplished. From
lack of understanding and education to financial barriers, the challenges are significant.
Part III - Tying it All Together addresses these challenges by providing guidance and
recommendations on the importance of employee and visitor engagement, monitoring,
reporting and funding to support your efforts. Throughout the document you will also
find examples of what other resorts are doing across many of these topic areas.

Reaping the Rewards
While some see responding to climate change and reducing the use of energy from nonrenewable sources as initiatives primarily to serve the greater good and future
generations, ski resorts can also benefit their business in two ways: by reducing bottom
line costs through greater efficiency; and by growing top-line revenues by tapping into
an increasingly environmentally conscious customer base.
Bottom-Line Savings
Developing and implementing a sustainability program at your resort admittedly takes
both time and resources in the form of staff support and capital investment.
Challenging economic times are likely to make those resources even scarcer. But as
concerns over climate change grow and the cost of energy increases, resort operators are
finding that investments in efficiency and reducing waste are not only good decisions for
the environment, they are reaping rewards in terms of reduced operating costs. One of
the most compelling reasons for resorts may be the immediate cost savings that result
from using less energy, water and materials. By implementing a few relatively simple
measures designed to reduce consumption of energy and other resources, resorts can
save money on their bottom line that they can then reinvest in other longer-term
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conservation measures. Even a high-level assessment of energy efficiency opportunities
generally results in a very minimum of a 10 percent reduction in energy use and costs.
Top-Line Growth
Visitors are likely to take notice of ski resorts that shine for their environmental
performance. According to the “Conscious Consumer Report” by marketing agency
BBMG, nine in ten consumers describe themselves as conscious consumers; 90 percent
of these consumers are more likely to buy energy efficient products, and 87 percent to
buy from companies that commit to environmentally friendly practices. A ski resort that
engages in conservation and sustainability activities will have a greater appeal to its
customers and community, and it will benefit from this public goodwill in ways that may
be immeasurable in terms of customer loyalty and community support. In addition,
thinking strategically about conservation raises standards, inspires employees and wins
the hearts and minds of customers and the community in which it resides.

Part I: The Hot New Topics
Generate Renewable Energy Onsite
In full operation, Jiminy Peak’s 1.5 megawatt wind
turbine will produce 4.6 million kilowatt hours of
electricity, well over one-half of the 7 million kilowatt
hours the resort uses each season. Jiminy Peak has
subsequently established EOS Ventures as a
renewable energy development firm to assist in wind
energy projects. For further information, visit
www.eosventures.com or email Tyler Fairbank at
tfairbank@eos-ventures.com.

The ski industry has been a champion in
the purchase of RECs since 2006 when
the Green Power program was launched
in an effort to grow the number of ski
resorts and ski industry supplier
companies buying offsite green power for
their operations. While the purchase of

RECs brought the industry to a new level in its support of green power, RECs are
receiving increasing scrutiny on issues such as “additionality” (would the project have
happened anyway?), benefits to the local environment (where are the benefits
realized?), and reliability (are purchased RECs being properly used?).
In response, a growing handful of ski resorts are turning to on-site renewable and
alternative sources of energy to serve their operational needs, whether it’s wind or solar
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energy or other options such as biofuels, combined heat and power or hydroelectric
energy. In fact, the near future holds tremendous promise for resorts to embrace a
number of renewable and alternative energy technologies, all tied together through
“smart grid” technologies that allow for more responsive and cost effective energy
management. As energy costs continue to climb and renewable energy technologies
advance – along with financial support for using renewable and alternative energy
sources in the form of grants and rebates from utilities and governments – more ski
resorts are taking a second look at their energy options.
Blowin’ in the Wind
One of the most promising alternative energy options
today is wind. In areas suitable for wind power, it can
generate a renewable source of energy for ski resorts. Wind
turbines come in a variety of sizes, depending on the use of
the electricity. Large, utility-scale turbines may have blades
over 120 feet long mounted on towers 250 feet tall,

According to the American
Wind Energy Association, wind
power applications can
generate electricity for less than
5 cents/kWh in many parts of
the U.S., a price that is in a
competitive range with
conventional energy
technologies.

producing 1.8 megawatts of power, enough electricity for
600 homes. Wind turbines designed to supply lesser amounts of electricity used by
individual businesses are much smaller and less costly. Such turbines may have a rotor
up to 50 feet in diameter and may cost from as little as a few thousand dollars for very
small units up to perhaps $40,000 to $80,000. Smaller roof-mounted vertical axis
turbines are also available as light commercial systems. The vertical axis, similar to
a merry-go-round, gives it a lower profile and can take wind from any direction, making
it more efficient and stable. This type of system is for power gridtied buildings only and allows a business or residence to offset a
portion of the power consumed from the utility. (Visit
www.windterra.com for more information or email
david.steele@enduringenergy.com). Finally, very small wind
turbines may be designed to charge batteries to supply electricity
for remote needs that are not connected to the utility grid system.
In those systems, the batteries store the electricity until it is needed.
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Shine On
Producing electricity with solar
photovoltaic (PV) systems is a
rewarding option for ski resorts; they
emit no pollution, produce no

In 2007-2008, Aspen installed a 10.6-kilowatt solar
array on employee housing and a 150-kilowatt solar
array in Carbondale, the largest solar array proposed
for the Western Slope of Colorado. Contact Scott Ely
of Sunsense for more information at
www.sunsensesolar.com/.

greenhouse gases and use no fossil
fuels. And although it is less than one tenth of one percent of total U.S. electricity
generation, solar power has been expanding rapidly, growing an average of 40 percent
per year since the beginning of this decade. Increasingly, solar power can financially
compete in regions with high electricity rates and with favorable incentives, in addition
to being a viable option in grid-constrained territories and for applications that are off
the grid. Within a decade, it is anticipated that solar PV will be cost-competitive in most
regions of the U.S. on a kilowatt hour basis.
When convenient access to electrical distribution is not readily available, consider the
possibility of using onsite PV panels. The cost of installing electrical infrastructure for
remote operations, such as a lift operator house or patrol huts, can be prohibitively high.
In some cases, solar PV panels might provide the electrical needs of a remote operation
while avoiding the high cost of running electrical lines. Such panels have been used at
Bogus Basin to provide lighting for the Nordic course, at Breckenridge to power ticket
scanners, at Vail to power a self-composting toilet, at Mammoth to heat remote shacks
and at The Canyons Resort to provide power for a bus shelter. Solar PV technology has
even been applied to trash compactors (www.bigbellysolar.com).
For more information on photovoltaic installations, visit the Solar Electric Power
Association website (www.solarelectricpower.org ).
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Let it Flow
Micro-hydroelectric technology,
including applications having an
output between 10 and 200 kW, has

Using water from a snowmaking pond, a 115 kilowatt
micro-hydro plant at Snowmass generates 150,000
kWh annually, enough to power 25 homes while
preventing the emission of half a million pounds of
carbon dioxide. Contact Thierry Burckhart for more
information at thb@hpbhydroelectric.com.

the potential to offer ski resorts lowcost renewable energy where sufficient flow and head (the difference in height between
the water source and the hydroelectric facility) are available. In addition to being a
clean, renewable source of energy, peak power output per dollar invested is typically
higher than for other renewable energy technologies.
The most comprehensive micro-hydro project in the ski industry today is at
Whistler/Blackcomb in British Columbia. Construction has begun on a renewable
energy project that will offset the total annual energy consumption at Whistler
Blackcomb. The Fitzsimmons Creek Hydro Project, located entirely within Whistler
Blackcomb's operating area, will produce 33.5 gigawatt hours of hydro electricity per
year – the equivalent of powering the ski resort's winter and summer operations
including 38 lifts, 17 restaurants, 269 snow guns and countless other buildings and
services.
The 7.5 megawatt hydro project is being developed by
Fitzsimmons Creek Hydro Limited Partnership, part of a
joint venture between Innergex Renewable Energy and
Ledcor Power Group. Whistler Blackcomb is directly
involved in the construction and environmental
stewardship of the project.
It is important to note that micro-hydro technology is not
without its challenges. Due to the variability in water
volumes, micro-hydroelectric power may only be
available for one-half of the year, and adequate head
must be available to be harnessed at a reasonable cost
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with an acceptable level of environmental impact. Some resorts take advantage of
reservoirs situated at higher elevations that capture snowmelt to provide the necessary
head as water flows down the mountain to support snow making activities. Overall, the
cost of micro-hydroelectric power can range from as low as 3 cents up to 30 cents per
kilowatt hour.
Get Smart
“Smart Grid” systems offer ski
resorts increasing promise to help
maximize the value of existing
transmission capacity and push back
the need for costly expansion. Smart
grid systems entail the transition

In California, Kirkwood Mountain Resort is partnering
with its utility provider to aggressively pursue the
installation of renewable energy resources in the
Kirkwood Valley. The resort has signed a letter of
intent with Synergy Power Corporation to install 20
wind turbines (S-300 Model Synergy Wind Turbines)
capable of generating 600 kW of instantaneous
delivery and a total daily delivery of 6,000 kWh to
cover over 20% of the total demand from both
commercial and residential sectors.

from a centralized, producercontrolled network (e.g., distribution from one central power plant) to one that is less
centralized and more consumer interactive. Smart grids allow a two-way flow of
electricity and information capable of monitoring everything from power plants to
customer preferences to individual electricity uses. Smart grid applications include the
technology that enables producers and consumers of electricity to integrate, interface
with and intelligently control innovations. Such an integrated approach to energy
efficiency, renewable energy and energy optimization has the potential to create and
capture significantly more benefits than those created by individual efficiency or
renewable energy projects alone. While applications of smart grid technology are still
largely in the pilot and planning stages, they are expected to rapidly move into the
market over the next decade.
Ski resorts are typically in remote locations at the end of long electrical distribution
feeders that can result in inconsistent service from their utility providers, as well as
higher transmission and distribution enhancement costs. Using smart grid technology,
increased availability of information can help manage demand and avoid coincident
peak charges by coordinating large demands relative to the demand on the grid. What’s
more, smart grid technologies open up a wide range of options for ski areas to consider
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an array of renewable energy choices, while distributed generation can help to improve
reliability and power quality. Smart grid applications will allow the use of various
storage and distributed generation technologies and will be deployed to shave, manage
or displace peak loads. Distributed energy can reduce the environmental impact of
remaining energy consumption, more efficiently serve those loads, reduce demands that
a utility provider must meet and reduce costs associated with peak demand.

Cope with Climate Change
A List of Greenhouse Gases:
 Carbon Dioxide (CO2)
 Methane (CH4)
 Nitrous Oxide (N2O)
 Sulfur Hexafluoride (SF6)
 Hydrofluorocarbons
(HFCs)
 Perflurorocarbons (PFCs)
 Water Vapor

Closely linked with your resort’s use of energy are the
associated impacts from the direct and indirect
emissions of greenhouse gases linked to climate change.
While ski resorts are not considered prime sources of
such emissions, the industry itself is in a unique position
-- vulnerable to climate change, yet with a high visibility

to demonstrate by example and communicate solutions to millions of visitors annually.
Initiatives such as NSAA’s Keep Winter Cool initiative and Clif Bar’s “Save our Snow”
winter road trip reflect the industry’s response to both this vulnerability and visibility.
The concentration of carbon dioxide (CO2), one of the principal greenhouse gases, has
increased more than 30 percent since 1750, and it is expected to continue climbing. In
fact, atmospheric CO2 levels are as high as they have been in half a million years based
on ice core measurements. A report prepared by Stratus Consulting and the Institute of
Arctic and Alpine Research at the University of Colorado forecasts an average local
warming of 5.9 to over 15 ° F by 2100 in Utah, which means some resorts may not see
any snow at all during some seasons. For other resorts, changes of just a few degrees
may make or break business.
Conduct an Inventory and Join a
Registry
Many resorts are heeding the call to action
by first developing an inventory of their
greenhouse gases, then developing plans to

Grand Targhee is a founding reporter of The Climate
Registry, a voluntary greenhouse gas inventory
registration program, and recently completed a
greenhouse gas inventory for its operations. Future
goals will be developed based on the inventory. For
more information on The Climate Registry, visit
www.theclimategregistry.org.
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reduce their emissions. An inventory is useful in setting goals for reducing your resort’s
impact on climate change, for prioritizing opportunities to reduce emissions and for
tracking the aggregated impacts of your resort’s efforts. The inventory process can range
from a simple inventory of direct and indirect emissions (energy use, solid waste and
fleet vehicle use) conducted internally to engaging outside assistance and stakeholders
in measuring more complex emissions from activities such as employee commuting or
the life-cycle impacts of purchased goods.
The foundation of a robust inventory is the
selection of a methodology such as the
General Reporting Protocol from The Climate
Registry or The Greenhouse Gas Protocol
from World Resources Institute. These

Mammoth Mountain is a member of the
Climate Action Reserve, a program of the
California Registry which tracks and
registers voluntary projects that reduce
emissions of greenhouse gases in the
state. For more information on the Climate
Action Reserve, visit
www.climateregistry.org/offsets.html.

methodologies provide guidance on
establishing boundaries, collecting data and calculating emissions from many potential
emission sources. Once completed, you can have your inventory verified by an
independent third party, then certified by a greenhouse gas certification program such
as The Climate Registry, a nonprofit organization that establishes consistent,
transparent standards throughout North America for businesses and governments to
calculate, verify and publicly report their carbon footprints in a single, unified registry.
Getting on board with inventories or registries now may be prudent given the high
likelihood of passage of climate change legislation in the 111th Congress.
Grand Targhee’s Emission Sources

With or without an inventory, there are

2007 Emission Sources
Propane
17.6%

a variety of measures your resort can
Transportation
and mobile
fuels
26.9%
Refigerants
1.1%

Electricity
53.3%
Other
0.1%

Wastewater
treatment
0.9%

take to reduce greenhouse gas
emissions in your operations, from
adopting and applying green building
principles for new construction to
conducting energy “retrofits” on
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existing facilities, reducing transportation miles or using cleaner fuels and cutting the
generation of solid waste. Consider starting with building energy use, the single largest
source of greenhouse gas emissions nationwide and an area where there is typically
significant potential to increase energy efficiency, particularly in older resort buildings.
Cutting building energy use will not only reduce your greenhouse gas emissions, but also
lower your energy bills. Likewise, consider upgrades for your other major energy users
such as lifts and snow making equipment. Reduce fuel use in your vehicle fleet through
reducing miles traveled and switching to more efficient engines, and incorporate
alternative fuels such as biodiesel. Finally, consider how you can reduce your generation
of solid waste through increasing your recycling and composting initiatives, and
incorporating fewer disposable items in your operations.
A Greenhouse Gas (GHG) Glossary of Terms
GHG inventory. A quantitative assessment and baseline documentation of your greenhouse gas emission
sources and their quantities.
GHG Protocol. A set of common standards and calculation tools for measuring and reporting corporate
GHG emissions. Developed by a multiple-stakeholder group co-convened by the World Resources Institute
and the World Business Council for Sustainable Development.
Verification is the confirmation, through provision of objective evidence by an independent party, that a
reported GHG inventory reflects the actual GHG emissions of the reporting organization.
Certification is the process by which an accredited verifier provides written assurance that a GHG inventory
conforms to requirements specified by the administrator of a particular reporting program. The administrator
of the GHG reporting program to the corporate entity then issues formal, written certification of the GHG
inventory results.
GHG Registry. A public database of organizational GHG emissions and/or project reductions, for example,
the California Climate Action Registry and the World Economic Forum’s Global GHG Register. Each registry
has its own rules regarding what and how information is reported.

One note on the increasingly popular use of “carbon offsets,” which offset your own
greenhouse gas emissions through investment in other greenhouse gas reduction
initiatives, from tree planting to renewable energy projects. While offsets may at first
glance seem like an easy fix, they have their limitations. First, some have been critical of
offset projects for not delivering on their promised reductions in greenhouse gases.
More importantly, by ignoring your own opportunities to cut energy and waste and
reduce emissions, you may miss out on the chance to reap your own rewards from
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energy and materials savings. If you want to make your carbon footprint as small as
possible, consider doing everything you can to reduce your own direct carbon footprint,
then re-invest your savings into offsets.
Become Climate Neutral
An increasing number of companies, organizations,
institutions and local governments are embracing the
goal of becoming “climate neutral,” the concept of
reducing or offsetting any greenhouse gases produced

In 2006, Middlebury College’s
Snow Bowl ski area became a
carbon neutral facility. The College
purchased carbon offsets from
offset provider NativeEnergy to
compensate for nearly 680 tons of
carbon dioxide emissions.

to create a “neutral” effect on global warming. The
process begins with determining your greenhouse gas footprint. Once your greenhouse
gas emissions have been identified, becoming climate neutral is accomplished by a
combination of conservation, improved efficiency, renewable energy and purchasing of
offsets from offset providers.
Support or Invest in Climate Change Research
Ski areas can also underwrite climate change
Park City Mountain Resort commissioned the
industry’s first comprehensive scientific study of
global warming’s effect on the snow sports
industry, conducted by Stratus Consulting of
Boulder, Colorado. In response to the study’s
conclusions, the resort set a goal in 2006-2007 to
reduce its carbon footprint by 3,000 tons and
surpassed that goal by reducing its footprint by
nearly 4,000 tons.

research by supporting a day of monitoring
through the Center for Snow and Avalanche
Studies (CSAS). This is an opportunity for
ski area operators to actively support a
unique effort to monitor and understand
how climate change is actually affecting

snow-driven mountain systems. The CSAS fosters integrative research of mountain
systems and conducts integrative monitoring of their complex responses to global
climate change, boasting to be the only research and long-term monitoring organization
in North America focused specifically on snow-driven mountain system processes. An
independent 501 (c)(3) research and education organization, CSAS seeks individual and
corporate partners to sustain these monitoring efforts through "Citizen Funders" or
“Mountain Stakeholders.” For a modest contribution of $250, ski areas can underwrite a
day of monitoring. If 30 ski areas participated, the industry could underwrite a month of

12

Taking Sustainable Slopes to the Next Level
December 2008

monitoring. Ski areas could also
encourage their customers to sponsor
one hour of monitoring for $10. The
CSAS has created a simple vehicle for
Citizen Funder contributions
(www.snowstudies.org/donors.htm) on
its website. The CSAS is willing to work
with participating ski areas to develop
web-based acknowledgments of their support, provide point-of-purchase materials
describing their support for a day of monitoring, and develop ways for their customers
to learn more about the monitoring that their lift ticket dollars are supporting. Email
clandry@snowstudies.org or visit www.snowstudies.org for more information. Other
opportunities to support climate change research may be available through academic
institutions.
Living Building Challenge-The Main Points







Site Selection: Redevelop brownfields, provide
habitat exchanges.
Energy: Net zero energy buildings.
Materials: Avoid “red list” materials, use local,
renewable, materials divert nearly all
construction waste.
Water: Net zero water use.
Indoor Air: Provide healthy indoor air.
Beauty and Inspiration: Provide human
delight, inspiration, education.

Live Beyond LEED: Net Zero
Buildings, Neighborhoods, and
the Living Building Challenge
When the U.S. Green Building
Council’s Leadership in Energy and
Environmental Design (LEED) was
launched over a decade ago, it was
hailed by designers and builders as a

cutting-edge approach to green building design. Now, with LEED increasingly emerging
into the mainstream, innovators in the industry are seeking to push green building
design to the next level of performance.
The Cascadia Green Building Council’s Living Building Challenge is one such attempt to
further raise the bar and define the most advanced measure of sustainability in the built
environment using a benchmark of what is currently possible and given the best
knowledge available today. Projects that achieve this level of performance can claim to
be among the ‘greenest’ anywhere and will serve as role models to others that follow.
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Since it was unveiled by the Cascadia Green Building Council in 2006, dozens of
building owners, designers, developers and contractors throughout North America and
around the world have embarked on the Challenge.
While the Living Building Challenge’s point system is organized in a similar fashion to
LEED, the required building performance is significantly higher, including buildings
that use on a net basis no energy or water. Decentralized “net zero” buildings that
operate solely using onsite renewable energy or that have a closed loop wastewater reuse
capacity are being developed across the country. Wind, solar and other sustainable
energy technologies continue to become more economically sound options as energy
costs continue to rise. Carbon neutral building construction will no doubt follow. While
the Living Building Challenge doesn’t include any certification comparable to LEED, it
provides those ski resorts wishing to be tomorrow’s green building leaders a sign of the
future to come.

Look Upstream and Downstream
Vail’s purchasing department is
incorporating green purchasing into
all vendor contracts. This includes
green cleaning products, sustainable
paper and printing purchases,
building supplies, and lighting and
equipment, many of which affect the
resort’s greenhouse gas emissions
too.

A life cycle assessment (LCA, also known as life cycle
analysis or cradle-to-grave analysis) entails
investigation and evaluation of the environmental
impacts of a given product or service caused by its
existence, from its creation to its disposal. While LCA
has been used in industrial applications for many years,
its concepts are increasingly being applied by

companies to more holistically manage their “upstream” and “downstream” impacts,
from the materials used in the supplies they purchase to the end fate of consumed
products.
Such a holistic, life cycle approach looks at all
stages of a product, from raw material
production, to its manufacture, distribution use
and disposal including all intervening
transportation steps necessary or caused by the

Working with retailers, the Snowsports
Industry Association has launched a
pilot project to take back used ski and
snowboard equipment for shredding and
eventual reuse of materials. The
program hopes to build the case for a
viable, industry-wide product takeback
and recycling program. See
www.snowsports.org.
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product's existence. Increasingly popular is a “cradle-to-cradle” assessment, where the
end-of-life disposal step for the product is a recycling process. From the recycling
process originate new, identical products (e.g. glass bottles from collected glass bottles),
or different products (e.g. glass wool insulation from collected glass bottles).

Local is the New Organic: Food Miles, BALLE, and the Links to
Tourism
BALLE has emerged as a key
organization supporting local economies.
BALLE’s mission is to support, connect
and strengthen local, independent
businesses dedicated to building living
economies, which increase prosperity,
fortify community and ensure
environmental health. For more
information, visit
www.livingeconomies.org.

With rising energy costs and concerns about the
social and environmental impacts of globalization,
support for sustaining and nourishing local
economies is gaining momentum. As defined by
BALLE- the Business Alliance for Local Living
Economies,-a “Living Economy” ensures that
economic power resides locally, sustaining healthy

community life and natural life as well as long-term economic viability. Living economy
communities produce and exchange locally as many products needed by their citizens as
they reasonably can, while reaching out to other communities to trade in those products
they cannot reasonably produce at home. A local living economy provides secure and
fulfilling livelihoods for all people, works in harmony with natural systems, supports
biological and cultural diversity, and fosters a community life.
With their purchases of food, construction materials and other supplies, ski resorts have
a significant opportunity to support their local or regional economies and in doing so
create goodwill among guests. Living economy consumers appreciate the benefits of
buying from local businesses and, according to BALLE, are willing to pay a price
premium to secure such goods. Living economy investors value businesses that are
community stewards and as such accept a “living return” on their financial investments
rather than a maximum return, recognizing the value derived from enjoying a healthy
and vibrant community and a sustainable global economy.
Food in particular has become a key focus of efforts to support local economies. “Food
miles” is a term that refers to the distance food is transported from the time of its
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production until it reaches the consumer. It is one dimension used in assessing the
environmental impact of food. Food miles are important to consider for the impacts that
transportation has on fuel use and resulting greenhouse gas emissions. In fact, the
positive environmental effects of specialist organic farming may be offset by increased
transportation unless it is produced by local farms. Look for opportunities to purchase
food locally, supporting local agriculture and reducing greenhouse gas emissions
associated with transporting food from far-flung corners of the globe.

Part II: Keeping Progress Going
While the “hot new topics” facing the ski industry provide a snapshot of the trends and
innovations in sustainability and help guide the way for tomorrow’s industry leaders,
there is still great potential to keep moving forward the significant progress resorts have
made in other areas, from energy efficiency, water use and transportation to solid waste
and recycling. This section, Keeping Progress Going, highlights opportunities for
continued progress and shares the recent progress by ski resorts.

The Charter’s Principles: A Recap
The NSAA’s Environmental Charter
promotes sound environmental stewardship
and, more importantly, offers a
comprehensive set of 21 Environmental
Principles organized around 11 program
areas that enable ski area operators to make
progress toward becoming more sustainable

The Charter’s Eleven Program Areas
1.
2.
3.

Planning, Design and Construction
Water Resources
Energy Conservation and Clean
Energy
4. Waste Management
5. Fish and Wildlife
6. Forest and Vegetative Management
7. Wetlands and Riparian Areas
8. Air Quality
9. Visual Quality
10. Transportation
11. Education and Outreach

and better stewards of the environment. The
complete Environmental Charter includes
sample “options for getting there” for each of the 11 program areas.
While addressing 21 principles and 11 program areas may seem daunting, there are
several steps you can take to implement these principles and program areas in your
facilities and operations, whether you are just starting out or are looking to continue
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building on your progress. The following steps are part of a suggested course of action
that can be taken to implement the principles at any resort:
•

Set the Course. Adopt environmental visions, mission statements, policies or
programs. Expand upon the Environmental Charter and demonstrate
commitment to environmental protection and stewardship.

•

Put Someone in Charge. Designate a Sustainability Coordinator,
Environmental Committee or ‘Green Team’. This person or team can be the main
contact for all environmental projects and serve as the focal point and catalyst for
your efforts, from documenting your greenhouse gas emissions to increasing
employee and visitor participation.

•

Make a Plan. Use the Principles as a main framework to set your priorities.
When your resort is constructing your environmental and sustainability goals for
the season and for the future, you can use the Principles as the main starting
point and decide on which ones to pursue improvement.

•

Do Your Homework. Research new technologies and practices. In addition to
the case studies in this Resource Guide, read about what other resorts have done
and research the applicability at your resort. Visit the Green Room at the NSAA
web site (www.nsaa.org) for a comprehensive summary of actual projects from
endorsing resorts – searchable by charter principle or resort.

•

Connect the Dots. Develop a big picture, systems view. When implementing
the principles, be thorough and consider all areas. For example, with waste
reduction, consider “upstream” impacts, such as how a project is made by a
supplier, as well as “downstream” effects at the end of the product’s life, such
feasibility of reusing or recycling it as part of your overall strategy.

•

Partner Up. Participate in existing programs and develop partnerships. Help
foster effective environmental management and policies or measure
environmental improvements by participating in existing programs and
developing partnerships with organizations such as non-profit groups that can
help leverage your success.
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•

Tell Your Story. Share data and innovative environmental solutions.
Demonstrate your stewardship by publishing an annual report that charts your
progress toward sustainability and shares data and solutions with other resorts
and industries.

•

Share Your Knowledge. Take active steps to educate employees, guests and
the general public about the Environmental Charter, your resort’s goals, your
annual report and environmental policies and practices. When employees, guests
and the general public are educated on your resort’s environmental policies, they
will be more aware of their own environmental impact.

It’s All About Energy
Whether you’re a small resort operator or the manager of a large-scale destination, it’s
likely that energy is among your top concerns and operating costs. It’s easy to
understand why; rising energy costs have contributed to increases in operating costs for
ski resorts, particularly for energy intensive activities such as snow making and lift
operations.
Top 10 Energy Saving Measures
 Lighting upgrades
 Programmable thermostats
 Sensors and timers (e.g., for
heating units, snow melting
heat tape, etc.)
 Infrared space heaters
 High-efficiency snow guns
 Rate structuring and peak
shaving
 EnergyStar® equipment
 Sink aerators
 Photovoltaic panels for remote
electrical needs
 Education and outreach

The good news is that ski areas can be champions in
implementing energy efficiency techniques to
conserve natural resources, cut pollution and reduce
the impacts of climate change to help sustain an
environment that can support the ski industry into
the future. But one of the most compelling reasons
to invest in energy efficiency is the immediate cost
savings that can result from using less energy. By
implementing a few relatively simple measures
designed to reduce consumption, your resort can

save money that can both help your bottom line and be reinvested in other longer-term
energy efficiency projects. What’s more, such measures can be as simple as ensuring
that heaters, snowmelt tape, lighting and other uses of energy are not operating when
needed, particularly during the off season.
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Investing in energy efficiency for the long term may require an initial investment to get
programs and measures up and running. However, these investments are offset over
time with the savings achieved by their implementation, creating win-win benefits from
each energy project. For example, the obvious benefit of upgrading lighting is the cost
savings associated with using less energy. However, a residual benefit is often improved
employee productivity and increased retail sales. The same could be true of installing
programmable thermostats to increase employee comfort while reaping energy savings
as well. Finally, energy-saving projects that may involve installing new systems not only
can reduce energy costs, but also reduce maintenance costs associated with old,
antiquated systems.
Lighten Up
Because lighting consumes as much as 20 to 25 percent of all
electricity sold in the United States, installing more energy
efficient lighting in new buildings or as retrofits in existing
buildings can be a significant savings opportunity for resorts of
any size. Lighting upgrades are well within the financial reach for
most ski resorts and can be implemented over time in every area
of a building and usually in every light fixture, as well as in
outdoor lighting such as switching to more energy efficient metal halide fixtures for
night skiing. Furthermore, lighting retrofits or energy efficient lighting alternatives in
new fixtures are relatively easy to implement and are likely to provide a quick payback
in only a few years.
Potential Lighting Energy Savings
Lighting Element
Lamps and ballasts
New fixtures
Task and ambient
lighting
Outside lighting

Potential Energy
Savings
20-40 percent
30-50 percent
40-60 percent
30-50 percent

Source: U.S. Environmental Protection Agency (EPA)
Energy Star® Program
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Lighting controls present another opportunity for cost savings by ensuring that lighting
is not left on in unoccupied or unused spaces. In building interiors, which might include
lift motor houses, restrooms or conference rooms, dual technology (ultrasonic and
infrared) occupancy sensors are an effective control solution. The more fixtures
controlled by a sensor and the more intermittent the occupancy, the better the resulting
payback (e.g., conference rooms with four or more fixtures have a much better payback
period than a single lodge restroom with only two fixtures). For exterior lighting,
photosensors can be used to ensure that lighting only operates during hours of dusk and
darkness. Photosensors can be combined with timers to limit operational hours where
security or operational needs do not require lighting all night.
Warm Up to Efficiency
You can save as much as 10 percent a year on your resort’s heating and cooling bills
simply by turning thermostats back 10 to 15 percent for 8 hours a day. The easiest way
to do this consistently is with automatic setbacks or programmable thermostats.
Thermostats can be used to schedule the operation of most heating and cooling
equipment, including unit heaters, electric baseboards, forced-air furnaces, packaged
rooftop units and split-system air-conditioning units. The benefit of programmable
thermostats is that they automatically adjust temperature settings, allowing your resort
to save energy during unoccupied overnight and/or low-need times of the day. These
thermostats use less energy, contain no mercury, are more convenient and accurate than
manual thermostats and typically result in a payback period of just a year or two.
Electronic time controls are energy savers too. For example, electronic time controls on
the heaters in a lift motor house can be set to provide morning warm-up before
operators arrive without heating the space throughout the night. Furthermore, the
same controls can ensure that the heat is turned off at the end of the season.
Instead of using electric space heaters in resort buildings (particularly lift operator
houses), consider using radiant heaters. Though space heaters are small, they can have a
big impact on energy bills. Standard space heaters use 1,200 to 1,500 Watts, while
radiant heaters use only 35 to 135 Watts. In addition, radiant heaters operate at safer,
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lower temperatures, do not use a fan blower and are available as rubber floor mats,
carpeted floor mats, under desk panels or overhead panels.
Let It Snow
Snowmaking can comprise 50 to 80 percent of a ski area’s
annual energy use, and cost savings associated with more
efficient snowmaking can range from a few thousand
dollars to tens of thousands of dollars annually for many
resorts. Lines of air-water snow guns, for example, are
now available that can save up to 50 percent of
compressed air energy while converting the same amount
of water to snow during the snowmaking process. Of
course, initial costs to reap the benefits of higher
efficiency can be significant in terms of installing modern
snow guns and air compressors. Real-time controls,
sensors and monitoring systems that optimize snowmaking systems also involve an
investment. However, these systems and efficient equipment reduce electrical demand
that will continue to lower operating costs over the long term. HKD Snowmakers offer a
Snow Economics Energy Analysis calculator on their website
(www.snowgun.com/hkd_energy_analysis.asp)
Shawnee Peak switched to 100 percent
high efficiency snowmaking guns—a big
step since snowmaking operations are
the mountain’s biggest use of energy.
The resort worked with Snow Economics
to replace 75 older, smaller and low
efficiency guns with 60 larger, high
efficiency guns, resulting in the ability to
make more snow at higher temperatures
using 25 percent less fuel. Snowmaking
pumps were also converted to variable
speed drives to reduce energy
consumption by up to 30 percent.

which allows resorts to generate an estimate of Acre
Foot energy costs using conventional air/water
snow guns, HKD SV10 technology, and Fan Gun
technology. The calculator also provides an
Operating Cost Estimate for a trail, a Capital Cost
comparison for the three different technologies, as
well as a Payback Analysis comparing the
installation of HKD SV10 towers to Fan technology
on the terrain.
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It is important to realize that the most hightech snow making systems can be made
inefficient if there are air leaks in
compressors or water leaks in the system. A

For the 2008-2009 season, Mount Snow
purchased 101 Polecat fan guns from SMI
snowmakers. Each Polecat is equipped with its
own built-in compressor, reducing the amount of
air required to make snow by 20-25 percent and
reducing energy costs by over $540,000 per year.

simple measure for ensuring greater
efficiency of any snowmaking system is to repair both air and water leaks so that the
system operates effectively.
Efficient Snow Making Options
Ratnik Industries’ (www.ratnik.com) Snow Giant Air/Water Guns can save 25 to 50 percent compressed air energy.
Turbocristal’s (www.chssnowmakers.com/Turbocristal.htm) Supercrystal fan gun uses up to 10 percent less energy than
comparable guns while increasing throw and production.

Johnson Control’s (www.johnsoncontrols.com) Rubis is an efficient air/water gun installed by Hunter Mountain.
The gun’s air efficiency and the -3°C (26°F) wet bulb start up temperature make the Rubis a popular choice to
save on kW and diesel costs.
TechnoAlpin USA (www.technoalpinus.com) installed the fully automatic A9 Lance with above ground valve block
at Whistler, BC. The Lance is designed for applications where the water pipe is above ground or where the resort
wants to avoid underground valve shelters. The design is helpful for retrofitting conventional manual
infrastructure to fully automatic air/water systems. It is regulated in 4-steps up to 60 gpm and uses only 22 cfm of
air.

Star of the Show
In replacing kitchen, office and lighting equipment, consider purchasing
ENERGYSTAR® products that are designed to reduce energy consumption over a
relatively short payback period. There are products in more than 40 categories that are
eligible for the ENERGYSTAR® label, and they are readily available in most areas.
These products use less energy, save money and help protect the environment. For
example, an older clothes washer might use 40 to 60 gallons of water per load, while an
EnergyStar®-rated washer uses only 15 gallons per load. The EPA’s ENERGYSTAR®
web site (www.energystar.gov) is a good resource for determining where to begin and
what products are rated.
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Find the Savings
With all of these energy efficiency ideas in mind, an energy audit is usually a good step
on the path to energy savings. As multifaceted tools, energy audits involve analyzing
your utility bills, walking through your facilities and operations and identifying and
quantifying energy saving measures. Audits provide the basis upon which you can
identify opportunities for improving efficiencies and making decisions that best affect
your resort’s energy bottom line.
While not consistent from one utility company to another or even among states, free or
low cost energy audits are available in some areas. To determine whether your resort is
eligible for a free audit, contact your local utility company. Also check with your state
energy office, which may offer free audits or be able to direct you to consultants that
offer for-fee auditing services.
Finally, many resorts are engaged in energy contracts with their local energy providers.
These contracts may be determined on the basis of peak energy demands or may vary
depending on use during peak periods. Review your energy contracts and determine the
variables in service, when peak periods occur and how your energy company calculates
rates and charges. Once you understand this process, you can implement measures to
reduce energy use during peak periods by cutting back demand or switching to
alternative sources of power. By closely monitoring and managing peak demand, you
can reduce your energy use during high-cost periods and avoid setting new peaks that
will affect rate calculations.

Design to Sustain
The Leadership in Energy and Environmental
Design (LEED™) Green Building Rating System,
a voluntary building rating system designed by

EverVail, at 9.5 acres, will be the largest LEED
certified resort in the U.S. and one of only two
planned projects in the U.S. to achieve LEED
Platinum, the highest level of certification, under
LEED’s Neighborhood Development rating
system.

the U.S. Green Building Council (USGBC), has
become the most widely recognized green building standard not only nationwide, but in
the ski resort industry too. There are now several examples of LEED certified resort
facilities, built using an integrated approach to building design and construction to
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address issues such as sustainable sites, water efficiency, energy and atmosphere,
materials and resources, indoor environmental quality and innovation and design.
Credits are earned for satisfying certain criteria in each category and meeting the
required prerequisites -- based on the total credits earned, different levels of
certification are awarded, including platinum, gold, silver, bronze and certified.
Arguably, as LEED has grown and certification
LEED: To Certify or Not to Certify
If you’re considering LEED certification for your
resort, you might weigh the tradeoffs. While
LEED provides guidance for designing a high
performing building and is a highly visible
green building recognition program with a
strong brand identity, it also comes with added
application and certification paperwork and
fees. Consider the tradeoffs of using those
fees to increase your building’s performance
and telling your own story to employees and
visitors.

has become more common, the bar is being set
ever higher, with LEED gold and platinum
certification becoming the standouts. Many
municipalities, from Seattle to Kansas City and
Boston have adopted LEED certification at the
Silver level as a baseline standard. Multiple
LEED certified buildings at the Platinum level
have been constructed around the country,

some with zero or small first-cost premiums, signaling that the market has evolved and
is ready to take the next course of action.
As a result of growing gains in building performance, LEED Version 3 in 2009 will reset
the bar higher for green building. Included in the revised criteria will be the integration
of life cycle assessment into LEED credits, recognition of regional variations in
achieving points and development of a continuous improvement cycle. Applicable
points for achieving LEED certification will be re-weighted and allocated as well to more
accurately reflect building impacts.

Make Every Drop Count
Water is an important resource for ski areas as well as
surrounding natural environments and communities and should
be used as efficiently and effectively as possible. Without it, we
wouldn’t have snow or the ability to make snow. But as the
climate changes, many ski resorts are facing a water-scarce future,
making the efficient use of water all that much more important.
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Aside from fixing leaks and ensuring that snow making equipment runs efficiently, enduse fixtures-toilets, urinals and faucets-offer resorts the next simple and straightforward
opportunities to conserve water through retrofit or replacement of existing fixtures.
End-use plumbing fixtures found in today's buildings are typically grouped into three
age segments: pre-1980, 1980 to 1994 and post-1994. Pre-1980 plumbing fixtures are
generally considered highly inefficient. Fixtures installed from 1980 to 1994 are
considered much more efficient that the pre-1980 ones. Finally, the highly efficient
post-1994 fixtures with performance mandated by the federal Energy Policy Act of 1992
yield approximately 62 percent less water consumption than the pre-1980 fixtures and
39 percent less water use than 1980 to 1994 fixtures.
Toilets are among the best

Vermont at a Glance

targets for cost-effective water
consumption reduction in
residential-type applications
such as resort hotels,
representing about 35 percent
of residential water use and up

Killington's Blue Water Program recycles treated wastewater for
use in toilets and urinals. On an annual basis, Killington
conserves approximately 2.5 million gallons of water. Bromley
and Stratton have also installed water recycling systems.
Ascutney, Bromley, Burke, Jay Peak, Killington, Middlebury
College Snow Bowl, Mount Snow, Stowe, Stratton, and Suicide
Six have all installed low-flow toilets, sinks and showerheads.
Smugglers' Notch cut peak water flow by 30,000 gallons a day
with similar measures.

to 70 percent of interior water
use in a typical office building. The Energy Policy Act 1992 standards require toilets
installed in new construction to use no more than 1.6 gallons per flush. Based on four
flushes per day per person, post-1994 toilets can save about 16 gallons per day (roughly
70 percent) per capita over pre-1980 toilets and 8 gallons per day (about 55 percent) per
capita over fixtures installed between 1980 and 1994.
Urinals use about one-half the water of toilets and have become significantly more
efficient over time, and with the 1992 federal requirements. Up until the early 1990s,
urinals generally used between 1.5 and 3 gallons per flush, while current standards
require urinals to operate on one gallon per flush or less. Waterless urinals are also
available that use a biodegradable liquid in place of water to provide flushing action. As
with toilets, look for opportunities to retrofit or swap out older, poorly performing
urinals with newer, more efficient models.
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Retrofitting existing faucets with flow restrictors or aerators also provides a low-cost
and effective water saving option. Assuming that a low volume aerator can reduce faucet
flows from 4 gallons per minute to 2 gallons per minute, and that each individual uses
the faucet 5 minutes per day, facility managers can save 10 gallons per day per person.
Aerators screw onto faucet heads and add air to the water flow while reducing water
flow. They are available at common ratings of 0.5, 0.75, and 1.0 gallons per minute.
Flow rates as low as 0.5 gallons per minute are adequate for hand wetting purposes in a
bathroom setting. Aerators cost $5 to $10 and typically yield a payback within a few
months.
Beyond the minimum federal standards for toilets and faucets, the U.S. Environmental
Protection Agency (EPA) has developed a "WaterSense" label to identify the highest
performing end use fixtures. A WaterSense labeled high-efficiency toilet, for example, is
a high-performing, water-efficient toilet that uses less than 1.3 gallons of water per
flush. WaterSense labeled faucets require that the maximum flow rate not exceed 1.5
gallons per minute. Consider these options if you’re looking for the highest performers
in terms of water efficiency. Visit www.epa.gov/watersense for more information.
In addition to plumbing efficiency standards, new technologies have also been
integrated into today's end-use fixtures that can increase their water use efficiency.
Electronic controls, for example, can be installed with new plumbing fixtures or
retrofitted on to many types of existing fixtures. Automated controls for faucets, toilets
and urinals help address occupants' concerns about disease transmission from contact
with bathroom surfaces and fixtures while reducing water consumption.

In 2007, Heavenly purchased five new alternative
fueled buses (three biodiesel and two
compressed natural gas) to replace older, lessefficient, diesel-powered buses in its skier and
employee shuttle fleet.

Save a Trip
Many resorts are seeking ways to both cut
down on fleet fuel costs and encourage
visitors and employees to drive less or

carpool when traveling to and from the mountain. Driving less not only eases traffic
congestion and improves the mountain experience, it’s also a helpful step to reduce air
pollution and cut greenhouse gas emissions.
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Many resorts are starting with examining their own vehicle fleets, replacing older, less
efficient vehicles and switching to alternative fuels. Sugar Bowl has begun purchasing
biodiesel for use in its fleet of road vehicles and replaced its older two-stroke engine
snowmobiles with more efficient four-stroke engine vehicles. At Sugarloaf, local eateries
donate waste vegetable oil to the resort, providing enough fuel to power a diesel shuttle
bus exclusively.
Many resorts have also found innovative ways to
In 2007-2008, Sierra at Tahoe
launched the Green Lot, where
hybrid vehicles are allowed to
park in a preferred parking lot
for free. More than 550 hybrid
vehicles parked in the Green
Lot during the winter season.

encourage employees and visitors to drive less, and to
promote alternative fuel vehicles such as hybrids. Shawnee
Peak has employed the “GOMaine” commuter software,
which links commuters online to match up drivers and
riders and encourage carpooling. Kirkwood’s “K-Pool” is

an online carpool network that facilitates ridesharing and provides email incentives to
participants. Grand Targhee provides employees an incentive by paying them every time
they carpool or ride their bikes. Guests get 40 percent off lift tickets at Colorado’s
Arapahoe Basin if they drive to the mountain with four or more people in their vehicles.
Stevens Pass in Washington offers a free, scheduled park and ride service to guests to
reduce single vehicle usage of the highway and reduce parking demand at the resort.

Adopt an Idling Policy
Every day at ski resorts across the U.S. and

Suggested Idling Messaging

Canada, there are thousands of hours of vehicle
idling. With the adoption of an idling policy and
some employee/guest outreach, resorts can make
a positive impact by reducing exhaust and






“Please turn off your engine”
“Gas is really expensive when
you IDLE it away.”
Idling gets you NOwhere”
“Do your part, turn off your
engine.”

improving air quality, reducing emissions and
saving fuel. Starting with resort vehicle fleets makes the most sense. Resort employees
can also impact guest behavior at drop off and pick up spots and through parking lot
attendants, concierge services and welcome hosts. Research shows that for every hour
idling, on average a half gallon of gas is wasted and about 10 pounds of CO2 is emitted.
These stats make it worth the investment in employee and guest education.
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Harmonize with the Natural Environment
Snowshoe Mountain Resort completed
West Virginia’s first Habitat Conservation
Plan, establishing a 230-acre parcel of land
as a permanent, protected habitat for the
endangered West Virginia flying squirrel.
The project received a Silver Eagle award
from Clif Bar’s annual Golden Eagle
Awards.

In planning and designing trails, base areas and
associated facilities, ski resorts can explore ways
of more closely integrating operations into
natural systems and addressing short and longterm environmental impacts to natural resources.
Such efforts, however, don’t have to stop at just

protecting resources and mitigating damage, they can also extend in creative ways to
helping restore ecosystems.
Ski areas recognize the importance of responsible stewardship in managing the forests
and vegetation that support ecosystems and allow for public recreation opportunities.
Sound forest and vegetation management can benefit fish and wildlife habitat; protect
water quality and viewsheds; and reduce erosion, pollution and greenhouse gases.
Ski areas also recognize that wetlands and riparian areas are crucial components of the
alpine ecosystems in
which they operate.
Look for projects
that avoid or
minimize impacts to
wetlands and
riparian areas and
offset them with
restoration, creation
or other mitigation techniques.
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Customers of restaurants and retail operations at Crested Butte will
have the opportunity to assure the protection of open space in the
upper Gunnison Valley. Several restaurants and retail stores
participate in the 1% for Open Space program. With purchases at
these participating locations, customers are given the option to donate
1 percent of the services provided to them to 1% for Open Space.
Once collected, the program grants this money to requesting
organizations to protect open space in Gunnison County.

Partnerships are also vital
resources for resorts looking
to protect and restore
ecosystems, and resorts such
as Vail and Crested Butte
have formed effective

partnerships to protect open space and wildlife habitat. The Wildlife Habitat Council’s
(WHC) Habitat Certification adds value to resort programs by providing third-party
recognition and an objective evaluation of projects. The certified programs focus on
restoration, creation, protection and enhancement of habitat and individual species.
After filling out an application that lists goals, objectives and prescriptions and complete
documentation of all programs, the Certification Review Committee, including wildlife
biologists and WHC staff, review the application for certification. The WHC awards the
applicants under the Habitat program certification category. The application process
for certification involves three key items. The resort must have at least one site visit by a
WHC biologist, submit an application form with community references and submit a
management plan for monitoring and maintenance. The project must be implemented
for at least a year before the application can be submitted.
Another successful industry partnership is reflected in the National Forest Foundation
(NFF) Ski Conservation Fund, which allows resort guests to support conservation
projects in national forests. Participating ski areas, lodges and resorts add a $1 voluntary
contribution to a guest’s nightly lodging bill or on lift ticket and season pass purchases.
To date, guests have contributed $1.1 million to the program, which with a 50 percent
match from NFF brings total funds raised to $1.6 million. Money is distributed to nonprofit organizations for projects that directly benefit national forests such as trail
construction and restoration, noxious weed treatment and improvements to fishing and
boating access sites.
Ski resorts are also located within steep erosive watersheds. These watersheds provide
drinking water, fish and wildlife habitat and a range of other benefits. While erosion is a
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natural watershed process, ski runs are often associated with accelerated erosion due to
high-impact run construction techniques and steep slope angles. There has been little
work done to address erosion problems in a systematic fashion, to document successes
and failures or to share this information with other resort operators. The California
Alpine Resorts Environmental Cooperative (CAREC) formed in 2003 with support from
the State and Regional Water Quality Control Boards to address this issue. CAREC has
developed the Sediment Source Control Handbook, a document that lays out an
adaptive management process (Guiding Principles) for planning, implementing,
monitoring and improving erosion control practices in ski resorts. The Handbook
includes specific tools to implement the Guiding Principles, which have been developed
through several years of applied research and field-testing at six California ski resorts.
A revised Sediment Source Control Handbook will be completed in December 2008. The
Handbook is available at:
www.swrcb.ca.gov/lahontan/water_issues/available_documents/carec.shtml

Cut the Waste, Green Your Operations
Ski resort managers can take many steps to green
their operations by reducing chemical use,
introducing healther food options and cutting
waste, and there are many examples in the
industry to demonstrate such choices. The
benefits include providing more food choices for

Blue Mountain Resort achieved a laudable
waste diversion rate of 74 percent in 2007,
diverting over 920 tons of waste from landfill
through increased recycling and composting
initiatives. New recycling infrastructure
contributed to this success, including customized
bussing stations for base lodges, indoor multi-sort
recycling centers in lodges and rental areas and
outdoor recycling bins for parking lots and lift
lines. Disposable food and take-out containers
were also replaced to reduce waste.

visitors such as organic food—a market that has
been increasing approximately 20 percent annually—as well as creating healthier
employee working conditions and reducing both waste generated and purchases of
materials.
One of the most significant opportunities for ski resorts to reduce their environmental
impact is to cut the amount of waste generated by visitors and employees. There are
many examples of resorts reducing their waste by switching to reusable dishes and
cutlery in food service operations and going paperless where possible, such as Alta’s
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skier-friendly, paperless, hands-free ticketing system that
provides reusable day and season tickets.
Where reduction of materials isn’t feasible, consider how you
can incorporate more recycled materials in your operations. As
an increasing number of materials can be recycled and more
products come on the market made from “bio-plastic”compostable plastics made from vegetable starches- the
opportunities for resorts to increase the amount of materials
they divert from landfills also increase. For example, in the
2007-2008 season, Bretton Woods introduced a complete line of flatware and paper
products made from 100 percent biodegradable vegetable material. Reducing waste
helps protect natural resources, reduce pollution and reduce greenhouse gases and
energy use by decreasing the need to produce new materials. In tandem, the costs of
disposal to your resort can also be reduced.
Another option is introducing healthier food choices for visitors. As one example, in
winter of 2007-2008, Vail Resorts rolled out its “Appetite for Life” food program on its
mountains. Appetite for Life serves only natural, hormone-free meats and organic dairy
products. This program puts Vail Resorts’ purchasing power behind more
environmentally friendly methods of farming. As a result of this and other initiatives,
Beaver Creek’s Spruce Saddle Lodge is the first ski resort restaurant to be named a
certified Green Restaurant by the Green Restaurant Association, a non-profit dedicated
to creating standards for sustainability in the restaurant industry.
Still another area of opportunity is in the selection of cleaning
products. There are now many more cleaning product options
available to ski resorts that are certified as being safer alternatives
to conventional products. Sugar Bowl, as one example, purchases
and uses only 100 percent green cleaning products, which are refilled at a bulk station. Organizations such as Green Seal are a
good source for identifying certified greener cleaning product options.
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See the Big Picture
While addressing individual environmental and
sustainability issues can reap significant
rewards, tying all of your initiatives together in
a comprehensive system can have even greater
payoffs for your resort. One way for your resort
to improve its environmental performance is to
develop an “Environmental Management
System”, or EMS. An EMS can help you
addresses immediate and long-term impacts of
your facilities and operations on the
environment. An EMS model entails a
continuous cycle of planning, implementation,
checking for corrective action and changing
course, helping the system to constantly improve.
An EMS typically starts with a policy statement that indicates your resort’s commitment
to environmental improvements. It will allow you to look at all areas of your facilities
and operations to determine their overall effect on the environment. You then develop
overall objectives and targets in the form of goals to reduce their impact, followed by
plans to meet objectives and targets. Employee
training and a management review process then
helps to determine your resort’s progress and set
additional goals.
The International Standards Organization’s “ISO
14001” is the most common third-party verified
EMS. ISO 14001 is a set of voluntary standards
and guidance documents to help organizations
address environmental issues, and to receive

Sun Peaks Resort’s environmental
management system was certified to ISO
14001 in 2004, making the resort one of
only three resorts that have attained this
certification. See
www.sunpeaksresort.com/corporate/envir
onment/iso14001.aspx for more
information.
Jackson Hole Mountain Resort achieved
ISO 14001 certification in 2006. The
resort’s consultant on the project was
Bryan Foster (bryancfoster1@gmail.com).

certification or registration for their EMS.
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A System for Sustainability
Considered the next generation of the EMS, the Sustainability
Grand Targhee has
developed a clearly
defined sustainability
charter, a plan for
moving forward and a
series of action items.

Management System (SMS) takes strategic planning one step
further by adding a sustainability framework onto an EMS. In
doing so, the sustainability framework becomes a navigational
compass while the EMS serves as the vehicle for transporting

your resort to its sustainability goals. The most common sustainability framework used
in an SMS is “The Natural Step”, a framework that has helped hundreds of different
organizations around the world integrate sustainable development into their strategic
planning and create long-lasting transformative change. Other possible sustainability
frameworks that could inform an SMS include:
•

Natural Capitalism: Radically increasing productivity in the use of natural
resources; shifting to biologically inspired production models and materials;
moving to a ‘service-and-flow’ business model; and reinvesting in natural capital.

•

The ZERI Approach: Grounded in the simple concept that waste is a measure of
inefficiency in the use of resources, the Zero Emissions Research Initiative
(ZERI) approach uses an Asian circular-thinking model for developing
sustainable options.

•

Ecological Footprint: An accounting tool that enables companies to estimate their
total resource consumption and waste assimilation in terms of a corresponding
area of productive land.

•

‘Cradle to cradle’ production model through
eco-effectiveness: A production model where
products and processes are designed to be
ecologically benign and even restorative in
nature because after their useful life they will

Employees at Bretton Woods have
worked closely with co-workers
throughout the Mount Washington
Resort and are in the final stages of
developing a comprehensive
Sustainability Program that will
encompass the entire resort.

provide nourishment for something else.
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The basic process for preparing an SMS
In 2007-2008, Spruce Peak at Stowe, Stowe
Mountain Resort’s residential and commercial
development, achieved the second level of
recognition under Audubon International’s
Sustainable Communities Program. The award
acknowledged the resort's efforts to establish
measurable baseline indicators for all areas of
sustainable development and operations. These
include the amount of locally grown produce
purchased, annual improvements in stream water
quality, increasing the number of acres supporting
wildlife habitat, annual savings resulting from energy
efficiency improvements, reducing domestic water
use and increasing the amount of recycled material
collected.

parallels that of an EMS. Once you’ve
decided who will be involved, develop an
inventory of the environmental and social
aspects of your facilities and operations
and determine which ones are of highest
priority. Next, you’ll develop a vision of
sustainability for your resort to work
toward along with policies, key leverage
areas and priorities, strategies and finally

actions to take. Choosing specific indicators such as the amount of energy used or waste
generated will help you to track progress over time, while education and training
employees will ensure that making progress is a team effort. Once you’ve collected some
data and accomplished some tasks, consider publishing an annual report that tracks
your progress, documents lessons learned and shares what future actions will be taken
to continue your resort’s forward progress.
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Part III: Tying It All Together
Educate and Engage
Because of their setting in an outdoor,
A highlight of Mammoth Mountain's environmental
programs in 2007-2008 was the opening of the Top of the
Sierra interpretive center at the summit of Mammoth
Mountain. As a regional partnership effort in planning
since 2000, the interactive center provides guests the
opportunity to learn about the local environment and
"experience the magic of the mountains and the influence
it has on our lives." Many visitors have since enjoyed the
center and its numerous displays, which are open to the
public free of additional charge when the gondola is
operating.

natural environment and the direct
connection between that natural
environment and the visitor experience,
ski areas are presented with an excellent
opportunity to take a leadership role in
environmental education and in
enhancing the environmental awareness

of their guests, surrounding communities and employees.
Education and engagement should first start with your own employees. For
conservation education programs to be effective and to accommodate relatively high
employee turnover, offer conservation training at the onset of employment using a
multi-media approach that includes both written and verbal instruction. For example,
when new employees attend orientation, they might be given a reusable cup or mug and
shown a presentation that outlines a resort’s energy philosophy, clarifies expectations
about employee responsibility and encourages improvements in all activities and
operations. As with any corporate program or initiative, employees must be aware that:
(1) the company is serious about the program; and
(2) widespread employee participation is critical to
the success of the program. Also consider
designating an Environmental Contact,
Environmental Committee or “Green Team” to
organize and catalyze your resort’s efforts. This
person or team can be the main contact for all
environmental projects and can be designated to

Grand Targhee has hired a Director of
Sustainable Operations to manage culture
change and implement its Sustainability
Charter. Each department has also created
a matrix for tracking goals, projects and
timelines to help empower employees, and
sustainability indicators were added to
manager's performance evaluations. Each
department uses the matrix to report on
progress on a bi-monthly basis.
Source: Renewable Energy Tourism Initiative

document and report the resort’s progress toward
reaching environmental goals through an annual environmental report.
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A few resorts offer examples of how to
Blue Mountain conducted climate change workshops
th
with 5 grade classes at five local elementary schools
and hosted a regional Keep Winter Cool art contest for
elementary school students. Blue Mountain also
launched a “Blue Thinks Green” logo to help signify
various environmental initiatives across the resort and
created an environment link on its web site to further
educate guests about Blue Mountain’s environmental
programs.

engage employees. Before the start of
the 2007-2008 winter season, each of
Telluride’s departments attended a
mandatory sustainability orientation in
which the resort's environmental
history and future goals were
explained. All departments were

charged with developing specific ways they could help to accomplish the resort's top
company goal: practice responsible environmental stewardship. These departmentspecific environmental tactics were recorded, shared and their progress measured
throughout the year. Telluride was pleased with the results as each department came up
with very specific, practical ways to reduce impacts on the environment. By the end of
the season, over 90 percent of these department goals were reached. This exercise was
intended to spread the responsibility of environmental stewardship throughout all
resort departments and to increase the accountability for achieving resort
environmental goals. Each department head worked with his/her employees to identify
unique ways they could reduce their waste, energy use, fuel consumption and other
impacts. All department tactics as well as each department's energy consumption profile
were placed on a shared
company computer file to allow
managers to track their progress
and compare themselves with
other departments. This project
resulted in the implementation
of over 30 conservation
measures that used existing
budgets and labor to protect the
environment.
Once employees are set on the
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path toward conservation, the next step is to educate guests on the importance of
conservation and savings so that they can do their part as well. Consider ways to educate
and involve guests through signage, messaging on tickets and other materials, public
relations campaigns and partnerships.

Be a Leader
As part of an education and outreach
Potential Partners
 Brighter Planet: brighterplanet.com
 Protect Our Winters: protectourwinters.org
 USEPA Green Power and WasteWise,
WaterSense and Energy Star
 Local business groups
 Other non-profit organizations

campaign, there are many ways to be
recognized for your leadership in
sustainability. The Golden Eagle
Awards for Environmental Excellence
were established in 1993 to recognize

the environmental achievements of ski areas; Clif Bar currently
administers the award program. One overall Golden Eagle award
and seven Silver Eagle Awards in the areas of Education & Outreach,
Energy Conservation & Clean Energy, Fish & Wildlife Habitat
Protection, Stakeholder Relations, Visual Impact, Waste Reduction
& Recycling and Water Conservation are awarded annually at
NSAA’s National Convention.
On a national level, the EPA has a program called Performance
Track. It is a voluntary partnership that recognizes top
environmental performances among all types of organizations.
Leadership is provided in many areas, including preventing
pollution at its source. You can find more information about the
program at www.epa.gov/performancetrack.
There are opportunities to be recognized for your efforts on a state level too. In New
Mexico, for example, the Green Zia Environmental Excellence Recognition Program
(www.nmenv.state.nm.us/Green_Zia_website) acknowledges and supports
organizations with a desire to move towards environmental excellence and long-term
economic sustainability.
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Finding Funds
While well intentioned, admittedly many resorts
operate on tight budgets, limiting opportunities for
providing up-front capital investments in energy and
resource conservation or funding broad sustainability

Aspen Skiing Company
installed the largest solar
system in the ski industry at
almost no cost, taking
advantage of tax breaks,
subsidies and incentives.

efforts. There are, however, funding avenues that you
can consider to fund your sustainability campaign.
For rebates and grants
available through state
energy offices, see
www.dsireusa.org.

As part of an overall funding strategy, first consider those
projects that will give you a “bang for your buck”- mainly
energy and water efficiency project with paybacks on

investment by increasing efficiency and reducing costs. Accumulated savings can then
be re-invested into additional projects, thereby setting in motion your progress toward
sustainability. You might even consider establishing a “sustainability revolving fund” to
support innovative projects proposed by employees. Seeded with funds from a grant or
one-time budget allocation and sustained with cost savings from completed projects,
such a fund can provide a long-term, stable source of income for a variety of ventures,
from energy and water savings projects to other resource efficiency initiatives that have
the potential to result in cost savings over a reasonable period of time. Once capital
costs are repaid to the fund from operational cost savings, extra savings could then be
allocated to other budgets or funds as desired to support other sustainability efforts that
have less emphasis on cost savings.
One option for financing energy
efficiency projects in particular is
to hire an outside energy services
company (ESCO) under an energy
performance contract. An ESCO
will perform a detailed investment
grade audit of your facilities,
guarantees costs and savings and

38

Taking Sustainable Slopes to the Next Level
December 2008

If you are daring and have enough patience, applying for
grant money from private foundations can also pan out.
The top 10 foundations that support climate change
activities and research are:











Energy Foundation
Pew Charitable Trusts
William and Flora Hewlett Foundation
Turner Foundation, Inc.
Rockefeller Brothers Fund, inc.
David and Lucile Packard Foundation
Starr Foundation
Joyce Foundation
G. Unger Vetlesen Foundation
Beldon Fund

Source: George C. Marshall Institute “Funding Flows for
Climate Change Research and Related Activities” (2005).

begins work immediately. Although the
ESCO charges a percentage of project
costs to manage the project and
potentially guarantee the savings, this
added expense is more than
compensated for by not having to pay
the “cost of delay” associated with the
business-as-usual scenario of investing
nominally to implement your identified
facility improvements under current
budget levels. A performance contract

structure may allow you to do wide-scale improvements in a relatively expedited time
frame compared to business as usual.
While not consistent from state to state, there may also be rebates and incentives
associated with installing energy-efficient and renewable energy systems that can help
to offset capital expenses and make paybacks even shorter. Your local utility provider
and your state energy office should be able to provide you with the latest rebates and
incentives.
Finally, starting in the 2008/2009 season, NSAA will offer small grants to ski resorts
that have endorsed Sustainable Slopes to demonstrate innovation in sustainability, raise
environmental awareness and promote concrete environmental actions and Keep
Winter Cool, among other criteria.

Monitor and Report
Perhaps equally as important as the initiatives and ideas outlined in this Resource Guide
is tracking your progress over time. Without establishing a baseline from which to
measure progress and tools to measure such progress, your success can’t be reported or
your programs adapted to reflect what’s working and what’s not.
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While you don’t need to monitor and measure all of your programs, consider at least
measuring and tracking a few key “indicators” of your progress, such as your annual
energy use or the amount of solid waste you divert from landfills by collecting data from
utility bills and periodically measuring the amount of waste you throw away, recycle or
compost. Here are some indicators you may want to consider:
•

Energy: annual kilowatt hours, percent of renewable energy, types of renewable
energy, millions BTU natural gas.

•

Solid Waste: Percent diversion rate.

•

Water: Cubic feet of indoor water use and cubic feet of outdoor (non-potable)
water use.

•

Greenhouse Gas Emissions: Metric tons of Co2 emitted annually.

Beyond just compiling numbers, consider the benefits of communicating your resort’s
progress towards sustainability, both to your employees as well as to the outside world.
The purpose and benefits of communicating progress are many-fold. Internally, sharing
progress towards sustainability from year to year motivates employees to take action,
from using less energy to finding alternative ways of commuting and recycling more.
Beyond your resort, communication is integral to telling your sustainability story to
current and future visitors.
Reporting is also a significant portion of the
Sustainable Slopes Environmental Charter. It gives
endorsing resorts the opportunity to share their

Avoid Greenwashing
 Make only legitimate green
claims
 Provide proof
 Be clear, not vague
 Talk about what matters
 Be honest

successes with NSAA, other resorts, their stakeholders
and their customers. Releasing an environmental report also provides a way to
showcase individual results versus the industry aggregate presented in NSAA’s
Sustainable Slopes Annual Report.
One caution about reporting- be honest, concise and forthright in your reporting. Green
claims like “environmentally friendly practices” can be a slippery slope, quick to draw
accusations of greenwashing from the public. If you make claims in your report, be sure
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you can substantiate them, and where there’s more work to do, acknowledge your
progress and plans for the future. Your visitors and employees will appreciate your
sincerity.
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