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FOREWORD

THE EMERGENCE OF THE SUSTAINABLE SITES Initiative Program (SITES) and what it says about
the ecological awakening that has taken place over the last twenty-five years are quite encour-
aging. SITES addresses the urgent need for a coordinated response among landscape design
professionals to take on the environmental imperatives of the twenty-first century. The infor-
mation, methods, and approaches contained in The Sustainable Sites Handbook, an essential
companion to realizing the goals of SITES, offer guidance for beginning and established
practitioners alike. It has the potential to have a profound effect on how the built landscapes
of our time are designed, constructed, and managed, and how they perform within their
larger environmental and ecological context.

Ecology and landscape architecture are inseparable, as is demonstrated by the broad
range of specialists consulted in the development of SITES and the Handbook. In fact, these
were precisely the types of concerned and far-sighted professionals who laid the philosophi-
cal groundwork for sustainable site design in the last century. In the 1930s, for instance,
naturalist Aldo Leopold stirred the Western world’s consciousness of nature’s complex and
interrelated systems. Two decades later, Rachel Carson, an ecologist and scientist, warned
us about the dangers of destabilizing natural systems, pointing to both environmental havoc
and the potential for associated human tragedy. By the late 1960s, thanks in large part to
both lan McHarg and Carl Steinitz, landscape architects were awakened to a methodology
for regional and local planning that firmly placed ecology at its center.

The urgency of environmental stewardship is not in question, and the fact that land-
scape architects can and will play a leadership role in the drive to create a more sustainable
exchange between humans and our environment is clear. Our profession knows that nature
will not simply reestablish or mend itself in many of the critically disturbed systems on which
we all now work. Up until now, the question of how landscape architects might intelligently
and effectively transform our practice to meet current challenges has been loosely defined
on an individual basis. The Handbook has the potential to help a great deal: It consolidates
a body of knowledge about environmentally positive design approaches and frames it as a
response to the challenges of contemporary practice, where ideals and on-the-ground per-
formance must be reconciled.

With the SITES standards, landscape architects—and indeed all site designers—have a
framework for sustainable site design defined by acknowledged experts in their respective
specialties and a means of bringing recognition to clients who dedicate themselves to build-
ing sustainably. The Sustainable Sites Handbook is an important first step in trying to define
what sustainability means with respect to the multitude of social, environmental, economic,
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and experiential concerns that impact everything we design and build. The future is very
much about taking on the promise these guidelines offer and raising them to a higher and
more defensible level, in terms of both the science and the economics of how these endeav-
ors improve public health. | look forward to future editions of this book that demonstrate
that our field is growing based on new research, postoccupancy monitoring, and further

iInnovation.
MicHAEL VAN VALKENBURGH



LETTER FROM SITES PARTNERS

WHILE THE GREENING OF THE BUILT ENVIRONMENT has been widely embraced, a key element
has largely been missing: robust standards to guide the creation of sustainable landscapes,
with and without buildings. Traditionally, designed landscapes have been major consumers
of scarce resources, but—unlike buildings—when done correctly, can improve and regener-
ate natural systems. Yet until now, no “green” design and construction standards existed for
large campuses, public parks, conservation areas, private resorts, recreation areas, or trans-
portation and utility corridors.

This significant challenge spurred the formation of the Sustainable Sites Initiative™
(SITES™), an interdisciplinary partnership of the American Society of Landscape Architects,
the Lady Bird Johnson Wildflower Center at the University of Texas at Austin, and the United
States Botanic Garden, which has developed voluntary guidelines and a rating system for
landscape sustainability. In developing the guidelines, SITES tapped the expertise of a
diverse group of stakeholder organizations and more than 70 nationally respected authori-
ties on soil, hydrology, materials, vegetation, and the impact of the environment on human
health and well-being. Their collective expertise guided a rigorous science- and research-
based process to produce the Sustainable Sites Initiative: Guidelines and Performance
Benchmarks 2009.

In the Sustainable Sites Handbook, editor Meg Calkins, ASLA, and John Wiley & Sons,
Inc., have created a comprehensive resource for all those who seek to create sustainable
landscapes and especially those who hope to attain certification under the SITES Rating
System™. Incorporating the work of many of the SITES experts, The Sustainable Sites Hand-
book is a valuable companion document to the SITES Guidelines and Performance Bench-
marks and has been carefully reviewed for technical accuracy and adherence to SITES
prerequisites and credits.

Use of these design approaches will provide tangible benefits to our cities and commu-
nities, including cleaner air and water, climate regulation, conservation of energy and other
natural resources, and protection of biodiversity. We hope SITES and the Sustainable Sites
Handbook will encourage all those who teach and practice landscape design, construction,
and maintenance to adopt sustainable best practices and create sustainable landscapes.

Nancy C. SoMervVILLE, Hon. ASLA, ExecuTive Vice Presipent/CEO
AMERICAN SocIieTY OF LANDSCAPE ARCHITECTS

SusaN RIEFF, ExXEcuTIVE DIRECTOR
LADY BIRD JOHNSON WILDFLOWER CENTER AT THE UNIVERSITY OF TEXAS AT AUSTIN

HoLLy SHIMIzu, ExeEcuTiVE DIRECTOR
UNITED STATES BoTtaNic GARDEN
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INTRODUCTION

> Meg Calkins

THE NATURAL ENVIRONMENT IS COMPRISED OF COMPLEX, interrelated systems of water, soil,
air, atmosphere, flora, and fauna that are constantly evolving, balancing, changing, and
rebalancing. These ecosystems offer services such as air and water cleansing, water supply
and regulation, and productive soil that sustain and enhance human systems—services that
are critical to survival of all species. Designed sites can protect, sustain, and even provide
these critical ecosystem services. Offering potential to serve multiple functions, sites can
be productive, provide ecosystem services, and offer rich aesthetic experiences to the site
occupants.

This idea of ecosystem services as a basis for design is a profound shift in the way that
we think about the role of designed sites. If we are to design and manage sites that support
and engage natural processes, we need to shift our focus from creating and maintaining
static, isolated landscapes to that of designing and managing complex, interrelated living
systems of the built environment. And as a model for designing site systems that can ensure
sustainable development, we need look no further than the principles inherent in our plan-
et’'s ecosystems, principles that include zero waste, adaptation, and resiliency.

If we are to protect the world’s ecosystems for future generations, the human-made envi-
ronment must foster the health of both ecological and human systems. Design of the built
environment, including site design, plays a critical role in this. In 2000, the United Nations
commissioned the Millennium Ecosystem Assessment, a global study by 1,360 scientists
from an international consortium of governments, universities, nonprofits, and businesses.
The 2005 concluding report stated that “human activity is having a significant and escalat-
INg iImpact on the biodiversity of world ecosystems, reducing both their resilience and bio-
capacity” (MEA 2005). The report, referring to natural systems as humanity’s “life support
system,” established that “ecosystems are critical to human well-being—to our health, our
prosperity, our security, and to our social and cultural identity” and unless we change the
way that we develop land, use resources, and produce food, these services will be seriously
compromised for future generations. The report warns: “At the heart of this assessment is a




CHAPTER 1 Introduction

stark warning. Human activity is putting such a strain on the natural functions of Earth that
the ability of the planet’s ecosystems to sustain future generations can no longer be taken
for granted” (MEA 2005).

In response to this imperative, the Sustainable Sites Initiative™ (SITES™), a partnership
of the American Society of Landscape Architects, the Lady Bird Johnson Wildflower Center
at the University of Texas at Austin, and the United States Botanic Garden, have released
Guidelines and Performance Benchmarks to guide development of sustainable sites through
a voluntary credit rating system. These guidelines and benchmarks encourage the protec-
tion, restoration, and provision of ecosystem services as a basis for sustainable site design.
They address the design and management of systems of vegetation, soils, water, materials,

energy, and culture.

This book has been created to offer comprehensive and detailed information on strate-
gies, technologies, tools, and best practices for sustainable site design. This book, like the
SITES Guidelines and Performance Benchmarks, is based on the premise that any site in any
location can be designed and managed to foster healthy ecosystems, and promote ecosystem
services and sustainable human systems. It is intended to assist practitioners with success-
ful implementation of the SITES rating tool, and it will also stand as a resource guide for the
design and management of sustainable sites. This publication, developed with the coop-
eration of the Sustainable Sites Initiative, will complement the Guidelines and Performance
Benchmarks, the prerequisites and credits, and future SITES publications. It will be a com-
panion resource that practitioners can turn to for deeper guidance on the topics of hydrol-
ogy, vegetation, soils, materials, human health and well-being, and site selection.

SUSTAINABLE SITE DESIGN DEFINED

Sustainable design as defined by SITES is “design, construction, operations and mainte-
nance practices that meet the needs of the present without compromising the ability of
future generations to meet their own needs” (SITES 2009a). This is based on the definition
of sustainable development from the United Nations World Commission on Environment and
Development’s Bruntland Report, Our Common Future (UNWCED, 1987). For site design,
this translates to fostering both human and natural ecosystem health, closing material and
resource loops, and designing with respect for nutrient and water cycles. Sustainable site
design emphasizes design of whole, complex functioning systems; a widened scale of analy-
sis and design consideration; highly site-specific (as opposed to universal) design responses;
and continued monitoring, management, and adaption to ensure healthy, functioning sys-
tems for the life of the landscape.




Sustainable SITE Design Definéd 3

Design of sustainable sites involves a fundamental shift in the way that we think about
the Earth and its resources. We must shift from the extractive mind-set of viewing the
Earth’s resources as abundantly available for human consumption to the understanding
that Earth’s resources and ecosystems are the sustainers of life on this planet and must be
protected. New development must work toward fostering the health of ecosystems and the
services they provide through their protection and restoration. We must forge a new and
respectful relationship with natural systems, acknowledging their critical role in our health
and the health of the planet.

Triple Bottom Line

Sustainability encompasses not only environmental conservation,
but also the ideals of social equity and economic feasibility. This
“triple bottom line” is the key to truly sustainable development
(Figure 1-1). While this book primarily focuses on environmen-
tal sustainability, it addresses areas of social and economic
sustainability as they relate to environmental issues and
sustainable site design. Design of the built environment
also has a direct impact on human and cultural systems.
Therefore, a chapter is devoted to human health and
well-being considerations of site development.

Source: SITES 2009b

SUSTAINABILITY

Ecosystem Services

Ecosystem services are defined in the Millennium Eco-
system Assessment as “the benefits humans obtain from

ecosystems” (MEA 2007). Living elements of ecosys- FIGURE 1-1: Sustainable design addresses overlapping aspects
tems, such as vegetation and soil organisms, interact of environmentally sound, socially equitable, and economically
with the nonliving elements such as water, air, and bed- feasible development.

rock in ecosystem processes to produce goods and |
services that offer direct or indirect benefits to humans. The MEA groups ecosystem services
into four broad categories (MEA 2005):

» Provisioning, such as the production of water, clean air, food, and medicines;
» Supporting, such as pollination, waste decomposition, and nutrient cycling;

» Regulating, such as global and local climate regulation, erosion control, disease
control; and

» Cultural, such as health, spiritual, recreation, and relaxation benefits.
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There are many ecosystem services that can be provided by sites (Figure 1-2) (Table 1-1).
Some examples are;:

» Trees regulate local climate through evapotranspiration, shade, and wind control.

» Vegetation mitigates local air quality.

» Soils and vegetation infiltrate and purify stormwater protecting adjacent waterways
and the water table.

» Vegetation and construction materials mitigate heat island impacts in urban areas.

» Vegetation, water, and materials are combined to make parks, gardens, and open
spaces for human health and well-being and cultural benefits.

» Water and soil organisms break down waste and cycle nutrients.

AC TA - 2 FORE 5 IRYLANDS v RBAM yLANLD

FIGURE 1-2: Ecosystem services by landscape type.

[Image from The Sustainable Sites Initiative)
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It iIs iImportant to note that site development decisions can impact ecosystem services far
away from a site as well—and these impacts are not often easily seen or understood. Deci-
sions about stormwater management and vegetation inputs (e.q., fertilizers and herbicides)
can impact waterways hundreds of miles downstream. Resource extraction and material
manufacturing can impact ecosystems halfway around the world. And air currents can carry
airborne pollutants far away from the manufacturing plant that released them.

TABLE 1-1: Ecosystem Services

ECOSYSTEM SERVICE FUNCTION ' ' '

Global climate regulation

Maintaining balance of atmospheric gases at historic levels,
creating breathable air, and sequestering greenhouse gases

Local climate regulation

Regulating local temperature, precipitation, and humidity
through shading, evapotranspiration, and windbreaks

Air and water cleansing

Removing and reducing pollutants in air and water

Water supply and regulation

Storing and providing water within watersheds and aquifers

Erosion and sediment control

Retaining soil within an ecosystem, preventing damage from
erosion and siltation

Hazard mitigation

Reducing vulnerability to damage from flooding, storm surge,
wildfire, and drought

Pollination

Providing pollinator species for reproduction of crops or other
plants

Habitat functions

Providing refuge and reproduction habitat to plants and ani-
mals, thereby contributing to conservation of biological and
genetic diversity and evolutionary processes

Waste decomposition and treatment

Breaking down waste and cycling nutrients

Human health and well-being
benefits

Enhancing physical, mental, and social well-being as a result
of interaction with nature

Food and renewable nonfood
products

Producing food, fuel, energy, medicine, or other products for
human use

Cultural benefits

Enhancing cultural, educational, aesthetic, and spiritual expe-
riences as a result of interaction with nature

Source: SITES 2009a



