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B Abstract

The purpose of this project is to bring the concept of Cradle to Cradle design into
the field of Landscape Architecture. | hope that through this project | can inspire my peers
to be more aware of the gaps that exist with current sustainability trends. If Landscape
Architects learn to work with a more holistic approach to sustainability, we can establish a
new precedent of built landscapes that function in harmony with the natural environment.

Survey data shows that Landscape Architecture place a low importance on
environmental sustainability in their designs. Furthermore, common sustainability trends
fail to address the larger context of ecology. Individual sustainability features can enhance
the function and efficiency of a site but are not eco-effective if they are not integrated into a
larger system. To understand this three sites of different scales are examined in case studies.
These sites are examples of systems-based design in which the goals are zero-waste and
integration of the built environment into the natural environment. The central principles
presented embody the ideals of McDonough and Braungart, John Lyle, and many other
design philosophers.
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B Preface

| chose to study Landscape Architecture because it gives me the opportunity to
incorporate two of my passions, design and the environment. Although it is such an ideal
forum, Landscape Architects are constantly neglecting opportunities for environmental
sustainability at various levels. Over the course of my education at UC Davis | have learned
many design practices that help the built environment to have less of an impact on natural
systems. The problem with these solutions lies in their limited capacities and the lack
of continuity throughout site designs. Concepts like gray-water irrigation systems and
permeable concrete are all a step in the right direction however they stand alone in their
functionality. They are what William McDonough and Michael Braungart would refer to as
eco-efficient, not eco-effective. My intention in completing this project is to promote design
that is eco-effective rather than eco-efficient. | would like for my audience to understand that
including current trends in a design, or even receiving points from a rating system does not
make a site “sustainable”; there is no cookie-cutter answer to sustainability. | aim to research
and showcase opportunities for true environmental sustainability in a built landscape.

| hope that through this study Landscape Architects can be more comprehensive
in their attempts for “sustainability.” | hope to increase awareness of the cradle-to-cradle
concept and the potential for it to be utilized in Landscape Architecture. | also hope to make
people aware of the shortfalls of many systems that are simply eco-efficient rather than
eco-effective in function. Ultimately | would like to emphasize the need for more progressive
thinking and higher standards of design by Landscape Architects.

Vi






il INntroduction

Design As A Signal Of Intention

As Landscape Architects, stewards of the environment, we are all aware of the
grave challenges facing our planet. We understand that modern civilizations are exhausting
resources, polluting the earth and destroying delicately balanced ecosystems. So the
question is, what are we, as designers, doing about it?

“Design is a signal of intention.” This quote, from the book Cradle To Cradle by
William McDonough and Michael Braungart, simply states our responsibility as designers,
particularly designers of the built environment. [If we examine the intentions of the human
species we will notice a particular void in regards to the environment. We are currently
following a ‘strategy of tragedy,” which is not a result of malicious intentions, but rather a lack
of any unified intentions. This de facto plan is not only flawed, it is unnecessary. We, as a
human race, need a new plan; a plan of regeneration, abundance and resilience. Lucky for
us, the revolution begins with design.

As John Tillman Lyle explained in his writings, every site that we design is an
ecosystem. In every detail and decision that we make, we are constructing a system. When
we design spaces with a singular-purpose, their systematic functions reflect that decision
and fail to support natural ecology. Simply stated, “form influences ecosystem function”
(Lyle, 114). Bearing this in mind, we as Landscape Architects must learn to consciously
design ecosystems that sustain and enliven the world around them.

Over the course of our education at UC Davis we have learned many sustainable
design strategies. The problem with these solutions lies in their limited capacities and the
lack of continuity throughout site designs. These design components are a step in the
right direction but stand alone in their functionality. They are what Wiliam McDonough and
Michael Braungart would refer to as eco-efficient, not eco-effective. My intent in this project
is to promote design that is eco-effective rather than eco-efficient. In order to accomplish
eco-effective design, we must understand that including current sustainability trends in a
design, or even receiving points from a rating system does not make a site “sustainable”;
there is no cookie-cutter answer to sustainability. In the following sections of this study | aim

to analyze and showcase opportunities for environmental resilience in a built landscape.

1
INTRODUCTION . .
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Cradle To Cradle Design

Cradle to Cradle Design entails design in which the concepts of waste and food
are interchangeable; products can be either biological nutrients (they can be returned to
the earth for 100% re-consumption into nature) or technical nutrients (they can be infinitely
recycled and re-used without loosing any value). In a cradle to cradle system there is zero
waste.

This cyclical cycle of nutrients and energy is no new idea; it has been the fundamental
basis of life on earth for billions of years. An example that William McDonough and Michael
Braungart use in their book is the cherry tree, which produces far more blossoms and fruit
than it needs to propagate. Although many of these ‘excess’ blossoms and chetries fall to
the ground, they are far from waste. These nutrients support the surrounding ecosystem
and nourish the soil, which ultimately sustains the cherry tree as well.

Biological Nutrients Organic Products Technical Nutrients Technical Products

Biosphere Technosphere

CRADLE TO CRADLE
Figure 1.1 Cradle To Cradle Diagram

Although the ecosystems of the earth were built upon cradle to cradle nutrient flows,
our modern society employs cradle to grave systems. The origins of these flawed systems
are not particularly distinguishable, but developed as a result of agricultural practices, waste
management and the industrial revolution. Literal and figurative nutrient flows were altered

CRADLE TO CRADLE TO LANDSCAPE ARCHITECTURE



to accommodate expanding civilizations and ultimately they retained no integrity of a natural
system. Our culture produces copious amounts of waste. In many cases these wastes
have been manipulated to the point that they can no longer serve as nutrients to another
system, they are doomed to their state of “waste.” One simple demonstration of a monstrous
hybrid can be found in a seemingly harmless leather shoe, in which leather (a biological
nutrient) is contaminated from chromium tanning then coupled with a sole composed of
rubber, lead and plastics (McDonough and Braungart, 99). Not only does this product harm
humans during production and contaminate the environment throughout use, it is ultimately
discarded, condemning once valuable nutrients to a landfill. Such products are referred to
as “monstrous hybrids.” The problem with these products lies in their fundamental design,
which combines biological and technical nutrients into a state that they cannot be sorted
and salvaged.

As vast quantities of nutrients are being buried in landfills, we are quickly exhausting
natural resources. This imminent reality has prompted a trend of “sustainability,” in which
environmental activists aim to slow the pace at which humans consume resources such
as oil and timber. These “sustainable designs” help existing systems be ‘less bad’ but fail
to truly solve the problems at hand, they are simply “eco-efficient”. The intentions of these
eco-efficient designs are sincere, but ecosystems do not function within limits, they employ
strategies of resilience. The concept of efficiency entails maximizing a system, but when
the system employed is fundamentally destructive, efficiency simply acts as a catalyst to
destruction.

Products or systems that follow these principles can be considered “eco-effecitve”
and exist from a concept of zero waste. By following the principles of ecosystem function,
we can thrive in harmony with the natural environment. This begins with a paradigm shift in
design.

“To eliminate the concept of waste means to design
things- products, packaging, and systems- from the very,,
beginning on the understanding that waste does not exist.
-McDonough and Braungart

CRrADLE To CrRADLE DESIGN .



Key Words And Concepts

1. Eco-efficiency: design that help existing systems be “less bad” but fail to truly solve the
problems at hand; a commonly employed, but ineffective, strategy for “sustainability”

2. Eco-effectiveness: design that exists from the concept of zero waste; these design
products or systems function flawlessly with nature, supporting human activity while also

nourishing the natural environment

ECO-EFFICIENT SYSTEM

CONSUME

WASTE

ECO-EFFECTIVE SYSTEM

Figure 1.2 Eco-Efficient Vs. Eco-Effective

3. Downcycling: the reality of modern “recycling” in which nutrients can be re-purposed
but fail to retain the same value throughout different lifecycles; this practice slows the
wasteful trajectory of modern products but does not solve the inherent problems of

design

CRADLE TO CRADLE TO LANDSCAPE ARCHITECTURE



. Upcycling: an effective system of re-use in which materials retain their technical value
throughout aninfinite number of uses; this requires products be designed to accommodate
the recovery of all technical nutrients after use

. Monstrous Hybrids: products that combine biological and technical nutrients in a way
that they can never be reclaimed after the product is obsolete/ old, resulting in large
amounts of waste; includes most technology like computers

. Biological Nutrient: an exclusively organic material that can be used in assembly of
a product, then disassembled and decomposed to nourish the earth and be entirely
absorbed back into natural systems (the biological metabolism)

. Technical Nutrient: materials that can be used in a product then recovered to be re-used;
this material nourishes the technical metabolism by retaining the same value throughout

an infinite number of “lifecycles”

8. Cradle to Grave: a linear path of product assembly, use, then disposal

9. Environmental Design: design in which human ecosystems are integrated with natural

ones to yield mutually beneficial relationships manifested physically through the form of

the built environment

CraDLE To CrRADLE DESIGN .



L Section |

Eco-Efficient Trends In Landscape Architecture

Current, eco-efficient trends can be described with words like reduce, minimize, and
limit. In the field of Landscape Architecture, this translates to reduced water demands,
minimal habitat impacts and limited pollution. As awareness of environmental conditions
increase, the public demand for “sustainable design” is quickly rising. In order to address
this, Landscape Architects are implementing various “sustainable practices” in projects
to mitigate their environmental impacts. To gain a better understanding of these trending
practices, | conducted a brief survey among our UC Davis Landscape Architecture students.
The survey asked four questions indicating the most popular products and practices
of “sustainable design” and what it entails, ranking design elements and familiarity with
sustainability ranking systems.

Question 1
What practices/products come to mind when you think of an environmentally
sustainable site?

The intent of this question was to establish a baseline list of the main, trending
practices in the field. The answers to this question could be comparable to the most popular
buzzwords that are applied to sustainable building initiatives. Responses to were varied but
some of the most prominent ones were the re-use of materials, on-site water management
and renewable energy. A graphic representation of these eco-efficient buzzwords can be
seen in Figure 2.1 on the following page. These general practices reflect a positive approach
to sustainable site design, but many of the specific tools for implementation still fall short of
success when they function alone and not as a greater designed system.

It is also interesting to note that the majority of these design practices and products are
closely if not directly related to water. Although there are many different systems functioning
on a site at any given moment, water is a very popular system for two reasons. First is the
demand; with fresh water supplies dwindling, water is becoming a precious resource SO
there is a large public campaign to reduce water use. It is also a marketing opportunity for
irrigation companies who are developing new technologies to accommodate for low water

CRADLE TO CRADLE TO LANDSCAPE ARCHITECTURE



use and meet new legal restrictions on water used for irrigation. The second, and more
inherent reason for a focus on water, is the simple fact that it is a tangible system. Site
designers and users can see water flowing through a site and appreciate the sustainable
efforts being made to manage water onsite or reduce water pollution.

urban agriculture
retention/detention basins

zero-waste
drought tolerant plants

bioswales

local materials carbon sequestration

on—-site water management

green roofs conservation of natural resources

reduce turf
biodegradable water conservation

re-use of materials
supporting native ecosystems
grey water preserve existing features

. l :
site selection permeable pavements
zero runoff

planning for climate change

Figure 2.1 Eco-Efficient Buzz Words

In addition to the water-related practices highlighted by this survey, many students find
materials to be an important component. Although this is another very tangible component
of site design, these products potential risks. As Landscape Architects, we are not product
designers nor chemists. With many proprietary claims over patented products, it is often
difficult to obtain information regarding the exact composition of these materials. Permeable
concrete, as on example, is often praised for its ability to reduce water runoff and allow
rainwater to percolate back into the groundwater supply. Although benefit is a sustainable,
there may be other functions at play that are not so easily seen or understood. Concrete in
general is an extremely potent product that leaches chemicals into the soil. It is important to
be aware of all implications of a product.

V4
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Question 2
In your opinion, what are the main elements of sustainable site design”?

“Sensitivity to the needs of the users as well as the needs of the surrounding ecosystem.”
“Integrates aesthetic, functional, and ecological appeals; long term use, low maintenance.”
“Meets the needs of current users as well as future generation of users.”

“Energy conservation. Water conservation.”

“The fallacy that things will change.”

“Sustainable site design should be integrated with its location and should be site specific.
It should be able to last for a long time and adjust to the local conditions over time.”

Opinions on this subject varied greatly. Some students appear to have a holistic
approach when it comes to sustainability, but the majority of responses indicated focused
practices of eco-efficiency. It was also interesting to note the positive and negative
undertones of some responses, which reflect a range of outlooks on “sustainability” as it is
known in the field.

Question 3
Please rate these components of site design on a scale of 1-5, 1 being to most
important to you as a Landscape Architect.

Design Priorities

Figure 2.2 Design Priorities

CRADLE TO CRADLE TO LANDSCAPE ARCHITECTURE



As illustrated by these survey responses (Figure 2.2), environmental sustainability is
not a priority in modern design. The reality of this can be seen in most built landscapes,
which are functional for humans but neglect to establish positive interactions with the natural
environment. Cradle to Cradle Design emphasizes the potential to integrate all of these
design elements in a creative and revolutionary way. Re-thinking the way that built landscapes
function will require a change in the mindset of designers, in which all site systems function

as one unified ecosystem.

Question 4
Are you familiar the LEED and SITES programs? Do you understand their
general purpose and procedures?

Leadership in Energy and Environmental Design (LEED) and the Sustainable Sites
Initiative (SITES) are two rating systems for sustainable design, evaluating building design
and landscape design respectively. These responses make it apparent just how prominent
LEED has become, influencing designs in positive and negative ways, but we will get into

that more later.

100%

65%

Sustianbility Ranking Systems

Figure 2.3 LEED vs SITES
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Design Is Not A Checklist

Let me present a common scenario in the field of Landscape Architecture. A client
initiates a project with intentions of attaining a “sustainable” or “environmentally friendly”
site. Motivations for this decision can come from sincere desires to help the environment
or simply for publicity reasons. Regardless of the reasoning, the client will approach the
project with a certain set of pre-existing ideas and beliefs. Initial projections reflect other
projects that have been praised for their progressive designs and may include such features
as green roofs and photovoltaic cells, more commonly known as solar panels. Even before
a Landscape Architect has been consulted, a client typically has some sort of a design in
mind. Project designers then begin work with these initial expectations, becoming part of a
project program that will greatly impact the resultant design and its priorities.

Next come the systems of certification. When dealing with LEED cetrtification of a
project, the design team of Landscape Architects, Architects and Engineers will often meet
to review the requirements for whichever LEED certification level is desired, then literally
divide up the checklist for each discipline group to achieve in isolation. It is commonly
assumed that when all of these items are assembled in the final product, there will be a
resultant “green building” (7Group and Reed, 12). At the end of the day, the project is hailed
for being less harmful to the environment than a traditional design; the client is pleased;
mission accomplished. As thousands of buildings are being designed every day with this
approach, we find ourselves living in a world of less pollution, less destruction, less bad.
Superficially this seems like progress, but the fundamental problems still exist and this eco-
efficient mentality will simply not sustain our planet.

As Landscape Architects we are keen to meeting the desires and expectations of
our clients, and although this practice has good reason, the design process can often be
skewed by pre-imposed restrictions. When it comes to the environment, these fragmented
design approaches are simply not effective. As John Lyle teaches in his writings, each and
every site that we design will function as an ecosystem. The definition of an ecosystem,
according to the Random House Dictionary, is “a system formed by the interaction of a

community of organisms with their environment.” Examining the ecosystem of an estuary,
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we can see how numerous species, ranging from plankton to birds, function in harmony and
all play a crucial role in a larger system of nutrient flows. In fact, the entire estuary its self
becomes a sort of organism that functions as a large nutrient filter (Lyle, 173).

Figure 3.1  Estuarine Zones

In their very basis, these systems function as a complete circuit, and cannot be
thought of or evaluated based on a checklist of components. In order to understand this
concept better in the context of design, | will present a hypothetical site designed first from a
checklist and then a systems approach. | will also examine three different sites in the Case
Studies section and evaluate them based on the systems of water, nutrients and energy that
function as a result of their design.

DesigN Is Not A CHECKLIST . . .



Checklist Design Scenario

When site design follows the pretenses that | previously described, the resultant design
can be extremely fragmented in its efforts toward sustainability. The list of design elements
illustrated in Figure 3.1 is based upon previous surveying and research into the growing trends
of sustainability. These design components are each valuable in efforts toward sustainability,
but only have the potential to be eco-efficient when applied independently, rather than in
an eco-effective system. The following example demonstrates a typical implementation of
individual sustainability features on a site without consideration of the larger systems they will
function in. In this checklist style design scenario the nutrient, energy and water flows on the
site directly reflect design decisions and are distinctly disjointed in their function.

“CHECKPOINTS OF A SUSTAINABLE SITE”

Figure 3.2  Sustainability Checkpoints

In this hypothetical design scenario, there are bioswales, edible landscaping,
photovoltaic cells, composting, a recycled graywater system, green roof, permeable paving,
low-water irrigation and low voltage lighting options. These line items are also utilized in
most of the case studies that | present of system based design. The capacity of their
implementation and resultant effects will be very apparent through the system flow diagrams.
Unfortunately, designers are often under the misconception that they can take this approach
to design, in which the simply check items off a list of goals.

12 CRADLE TO CRADLE TO LANDSCAPE ARCHITECTURE



To illustrate these system functions | have created a series of diagrammatic flow
diagrams that will appear throughout this thesis paper. These flow diagrams will be used
to illustrate the basic pathways of the energy, nutrient and water systems that function on
their respective sites, as a direct result of site design. The diagrams demonstrate the on-site
flows as well as inputs and outputs that cross site-boundaries, indicated by the dashed line.
These graphic representatives will make complex systems more easily understood and are
a tangible method of evaluation for system-based design.

First, we will examine water flows of a typical checklist style design. In this scenario,
runoff water is filtered and slowed as it runs through vegetative bioswales, but ultimately
still flows off site through municipal storm lines and is dumped into the ocean or nearest
waterway. Volumes of runoff water are mitigated through the use of permeable pavement
options, but it important to be aware of the risks that this product raises. In addition to
the toxins contained in concrete, permeable concrete also allows for pollutants to enter
the groundwater supply if not implemented consciously. If placed in an area where toxins
could be falling onto the pavement surface, water would carry them through the permeable
material and into the earth below. This is just one example of how important context is in
sustainable site design. Designers must be mindful of site uses and implications they will

place on different systems.

STORM DRAIN SEWAGE
DROUGHT
BIOSWALES TOLERANT FLTL?S":E,EG
PLANTS
QwvexTER RUN-OFF DI GREYWATER
IRRIGATION
INFILTRATION GROUNDWATER
(VIA GI N ROOFS,
L/-\\IJJ‘(:PTQ:’5\23{»\}6,& CONTAMINATION HUMAN USE
PAVEMENTS RISK
IMPORTED WATER SEWAGE

Figure 3.3 Typical Water Flows

DesigN Is Not A CHECKLIST .



In addition to natural rainfall, a typical planting palette will require supplemental
irrigation. It is a common practice to utilize “drip irrigation” systems that emit low volumes of
water and can be enhanced by integration with a graywater system. In this scenario, some
water unused by humans, such as sink water, is reclaimed and used to irrigate landscape or
in toilet flushing. These strategies reduce the volume of water that will need to be imported
onto the site, but only by a small percentage. Amounts of sewage being deposited into the

municipal lines will also be minimally reduced by these practices.

VEGETATIVE
INSULATION

PASSIVE SOLAR INTERIOR CLIMATE
DESIGN CONTROL
PHOTOVOLTAIC DOMESTIC IMPORTED FROM
CELLS LIGHTING ENERGY USES ENERGY GRID

ELECTRONICS

WATER PUMPS
AND HEATING

Figure 3.4 Typical Energy Flows

When examining energy flows on this cookie-cutter “sustainable site” we can see
significant reductions in energy demands through the use of photovoltaic cells and passive
solar design strategies, including natural lighting and vegetative insulation with windbreaks,
green roofs and other landscape features. A significant amount of energy is still pulled from
the grid for domestic uses, but energy demands for lighting have been mitigated through the
photovoltaic arrays and natural lighting opportunities. These strategies do reduce energy
demands, but an ideally designed system would not require energy to be imported onto
the site, a process that is in itself wasteful as a large percentage of energy is lost during

transportation.
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Nutrient flows in this system are similarly disconnected. Edible landscaping provides

some nutrition to site users and composting helps to sustain the edible plantings. Quantities

of food waste are reduced, but the majority of foods are still imported onto the site with

100% of sewage flowing offsite to impact the surrounding environment.

“GREEN WASTE" COMPOSTING FOOD SCRAPS

LANDSCAPE EDIBLE

MAINTENANCE LANDSCAPING HUMAN USE

HUMAN
CONSUMPTION

Figure 3.5 Typical Nutrient Flows

GARBAGE

IMPORTED
FOODS

SEWAGE

Although these design elements all have positive effects, they are clearly not

functioning to their maximum potential. In the following section, | will present a series of

three case studies that demonstrate a systems-based design approach. The three sites

represent different scales of design: residential, small community and city district. Although

they are not perfect, the thinking behind these designs is clearly effective in establishing

coherent and naturally flowing systems.

DesigN Is Not A CHECKLIST
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Case Studies of Systems-Based Design

The Coyote House
Montecito, CA

The Coyote House, as it has come to be called, is the work of a design power-
couple. Architect, Ken Radtkey, and Landscape Architect, Susan Van Atta, collaborated on
this project when their home in the Santa Barbara area was burnt to the ground in a forest
fire (Preston). With a fresh slate, this dynamic duo set forth to create the most sustainable
home that they could. The resultant design combines common practices with revolutionary
new concepts and demonstrates a holistic approach to sustainable design.

coyote house

montecito, ca

Upper Roof Succulent Garden
sensuous form shelters bedrooms
« dwelling merges into landscape
- mediates stormwater
+ warm in winter, cool in summer
« fire resistant

canopy view a
serene refuge
- floating roof for summer shade & winter heat gain
-~ outdoor living deck and fireplace
* bedroom and bath filled with natural light
- subtle plaster colors, sleek forms
- site-harvested eucalyptus woodwork

Mirador View Tower
outdoor room perched in dappled light
+ 3KW PV trelis wibi-facial shade panels
« solar hot tub
 intimate relationship with birds, canopy,
and habitat

« warm cork floors, radiant!
stairway atrium =
light and air guide movement

- centrally located, stack-ventiates house

« site-harvested eucalyptus stair woodwork

- sandblasted regional masonry - structure as finish

« north and south indoor/outdoor connections
veranda entry =
all season place to be

« “traditional” screened porch

« thermal buffer or solar collector

- sliding glass and screen doors allow various

configurations and expansions of the dining

Lower Planted Roof Meadow
hillside living space embraces home
+ pregrown tray planting system for roof
+ solar hot water collectors
* direct connection to bedrooms & decks
+ natural hillside appears o flow to the
edge of the house

= a Bedrooms with Covered Terraces

floating roof, poetic light

& living space -
g S « visual connection to site

+indoor gardens
play lawn ‘

go outside! ! A
« native grass turf used only as play surface P
« lawn supported by a subsurface distributed cistern =
« broken concrete slabs from demolition support the edge
- permeable play court for bocce ball

edible gardens “

green acre, or waste equals food

- Orchard, terraced vegetable and herb gar
irfigated with fitered grey-water and ha
rainwater

+ Edible perennial landscape and m\

 outdoor living spaces and gardens
« high ceiling under soft roof curves

* subtle plaster colors, sleek forms

- site-harvested eucalyptus woodwork
« warm cork floors, radiant!

Utility Nerve Center

high tech for low impact
« solar power inverter
* battery stub-out for “off-grid" future
 boiler / radiant floor manifold
+ phone / cable / data servers
+ computer managed irrigation controller
- web-based control capacity throughout

- Chicken and Compost yard
Garage / Shop / Storage / Mudroom
good storage = elegant living

+ room for toys

+ mudroom facilitates arrival & departure

+ EV charging station for low-impact car

+ unconditioned butfer reduces utiity needs

 site-grown wood on garage doors

cistern S
extend on-site water cycles PR i
« Water sources for the cistern include: T
« Adetention basin that collects and filters ‘run-on’ water
« Rainwater runoff from the roofs
+ Overflow from the subsurface distributed cistern

native landscape (many locations) ‘

design with nature ! f) | Entry Court/Driveway
+ Demonstrate a ‘Southern California Native Flower stage for arrival, work and play
Garden’ around the house + permeable unit pavers reduce runoff
- Low precipitation rate spray irrigation for establishment - versitie play surface
and remote fire suppression « fire-truck turnaround accommodated

« Enhance surrounding natural habitats by restoring
woodlands, grasslands and chaparral

These symbols indicate wise or innovative use of the following:

energy materials ‘ landscape ‘water efficiency food production = light & air
! =

Figure 4.1 Coyote House Plan

The LEED Platinum certification of this site was the least of the couples’ concerns
as they evaluated their design from a systems perspective, going above and beyond the
checklist requirements of a LEED certification. In their opinion, technology is too often
used as a band-aid to sustainability rather than going back to the basis of design to resolve
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underlying issues. Radkley explains that the house is “a research avenue for [them]. [They]
see it as a functional set of cycles, and the more of those you can get to work together, the
more interesting the project.” He further emphasizes their goal to “keep it simple” in design,
maximizing functions from their foundation. This project is extremely unique in the fact
that the client and the designer are one in the same. There is no rush to conclusions and
pressure to produce a design that meets and pre-existing notions. These two designers are
also taking this chance to do experimental design in which they can test certain products
or concepts without the restraints of a typical project. For example, the green roof on their
home is irrigated half with drip irrigation and half with traditional overhead spray irrigation, to

see which functions best.

SOLAR WATER
HEATING APPLIANCES VEGETATIVE
EV- CHARGE INSULATION
STATION THERMAL
STACKING
PHOTOVOLTAIC INTERIOR CLIMATE
CELLS CONTROL
LIGHTING
PASSIVE SOLAR
DESIGN

Figure 4.2 Coyote House Energy Flows

The home its self has become part of the hillside and maximizes passive solar
opportunities as well as physical insulation from the land mass. This integration into the
surrounding environment is also physically manifested in that the hillside literally slopes into
the home, joining the natural landscape with the home’s green roofs, which are planted
with strictly native species. The building’s configuration also allows for thermal stacking as
a method of interior climate control. This site is integrated into the surrounding ecosystem

in most every aspect. Green roofs aid serve not just in providing habitat, but also insulate
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the home and even act as a fire-resistant feature (Preston). Landscape Architect Van Atta
explains that as far as the plant palette goes, “if it’s not a native, locally adapted plant, then
you can eat it” (Procopiou). The gardens contain a large portion of edible landscaping, such
as fruit trees, herbs and artichokes. All plantings are strategically placed based on solar
orientation and irrigation opportunities. Another innovative addition to the nutrient flows on
the site is a chicken tractor, in which chickens are able to be re-located around the site to

fertilize soils. There are also composting bins to fertilize the edible landscaping.

COMPOSTING EDIBLE LANDSCAPING

(AGRICULTURE)
IMPORTED HUMAN
FOODS CONSUMPTION SEWAGE
LANDSCAPE CHICKENS (ANIMAL
FERTILIZATION PRODUCTION)
Figure 4.3 Coyote House Nutrient Flows
FIRE FIGHTING
DROUGHT-
TOLERANT
LAWN SUB-SURFACE OVERFLOW LANDSCAPE
IRRIGATION CISTERN
6R6A|Nv(\>ATER HARVESTED LARGE CISTERNS HANDSCAPE
RAINWATER IRRIGATION
GREYWATER FILTRATION
RAINWATER
INFILTRATION
(VIA GREEN ROOFS, GARDEN
LANDCAPE & PERMEABLE
PAVEMENTS) HUMAN USE HUMAN
CONSUMPTION
Figure 4.4 Coyote
House Water Flows
POTABLE WATER SEWAGE
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Water systems on this site function with greats success. Rainwater is allowed to
percolated back into the groundwater supply via permeable pavements and bioswales, with
additional run-off water harvested into two cisterns. The first sub-surface retention site
lays below the lawn, providing irrigation while maintaining an emergency water supply for
fire fighting (Preston). When this cistern reaches capacity, water moves to the secondary
cistern that provides water for irrigation. Additional irrigation water is obtained through
graywater filtration system that re-claims a portion of the potable water not consumed in the
home. Municipal lines still carry potable water onto this site and sewage away but overall the
system demonstrates a highly progressive system in which demands and wastes are greatly
reduced. It is a perfectly eco-effective design.

Rather than taking the traditional route and simply buying green products this design
utilizes on-site resources. Wood used in doorframes and cabinetry comes from eucalyptus
trees that were fire hazards on the site and sandstone was salvaged within the vicinity
(Prococpiou). This home utilizes many cutting edge technologic features, many of which
are all controlled by a master program on the home computer. Despite these many uses
of technology, the main focus of design remains on simplicity. This is an ideal case of good
design that is supplemented by good technology, rather than using the technology as a
crutch. These two ambitious designers are using their experimental design to pave the way
for future sustainable homes. Van Atta explains that “ this house isn’t about sacrifice, it’s all
about abundance. We want to build a more beautiful home that’s more livable and more
pleasing because it works with it’s environment” (Preston).

“A connection to land and outside is essential. The more complex the
interaction between a site’s systems, the more rich the experience, and the
more potentially sustainable and appropriate the project. C,S;ood design has a
lot or performance benefits, but it is also experiential.  Ken Radkley
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University Village
Pomona, CA

A conceptual design by John, Lyle, the University Village development would be able
to sustain a small student community, about 150 people on a little under 100 acres, using
the resources available to them on the site to support the human ecosystem. Although it
was not materialized, this plan is a powerful demonstration of design that is integrated into
its surroundings and functions based on closed loop systems.

The basic site layout sets up the framework for this developed ecosystem, taking
advantage of solar opportunities and sloping topography that will allow for gravity-powered
irrigation techniques. The topographic orientations also serve to provide expansive views of
the site from the most central structures, proving that elegance and ecology can work hand
in hand with good design.

As llustrated by this perspective
sketch by Lyle, meeting and
amphitheater structures sit atop the
highest peak on the site with citrus
= groves strategically spanning the
southern slopes for solar exposure,

. followed by vegetable gardens as the
i slope levels out and water begins to
collect. An oxidative fishpond acts as

| a primary water treatment system and

is elevated slightly above the vegetable
plantings as to allow for gravitational
irrigation. Wind-powered pumps

Figure 4.5 University Village Perspective Plan

move additional irrigation water uphill.
Located across the road from the housing area are the pastures, livestock and sewage
treatment facilities, which may not be ideal within close proximity of housing but are essential

to a fully functioned system.
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As Lyle so eloquently states, this design demonstrates a “highly functional approach,
one that yields a site organization that expresses and reinforces inner workings of the man-
made ecosystem.” One other noteworthy point that Lyle makes in regards to this design
is that complete seclusion is, in his opinion, not always the most efficient approach to
sustainable design. Based on studies he conducted, Lyle believed that “self-sufficiency
is probably not an economically efficient goal because it would inhibit making the best of
landscape resources.” His reasoning for this is based on the specialized features that make
each individual landscape ideal for different uses. For example, the University Village site is
ideal for citrus production and not as well suited for growing and harvesting grains. Thus,
it is in the best economic interests of the community and the surrounding region to engage
in commerce and exchange of goods. He then goes on to say that “some balance of self-
support and trade is probably the most economically efficient goal.” This concept can be
directly related to the eco-effective fractal of cradle to cradle design.

LANDSCAPE
IRRIGATION AGRICULTURE ANIMAL
IRRIGATION PRODUCTION
6 6 HARVESTED OXIDATION PRIMARY WATER
6 RS RAINWATER FISH POND TREATMENT PLANT
(CISTERNS)
GROUND WATER HUMAN USE GREYWATER
INFLITRATION
HUMAN METHANE
CONSUMPTION SR DIGESTER
POTABLE WATER IMPORTED SEWER

Figure 4.6 University Village Water Flows
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Figure 4.7  University Village Nutrient Flows
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Figure 4.8  University Village Energy Flows
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Park 20|20

Haarlemmermeer, Netherlands

This innovative business park development is breaking the mold of sustainable design
as it aims to attain a revolutionary network of closed-loop systems. A so-called Cradle to
Cradle Inspired Master Plan, the site is located near the Amsterdam Schiphol Airport in
the Netherlands. Site design features re-circulated water supplies and on-site storm water
management, renewable energy production, support of natural habitats and biodiversity as
well as re-use of “wastes” on-site. By forming an integrated system, these elements also
reduce carbon dioxide emissions and protect the regional water supply by reducing fresh
water demands by 90% (MBDC).

Park 20[|20 A Cradie to Cradle Inspired Master Plan

. 0 g’éﬁ ]

Park 20/20 Master Plan

Park 20/20 advances a new model of sustainable urbanism by incorporating Cradle to Cradle design philosophy and integrated site systems concepts at the
earliest stages of planning mixed-use transit oriented development in the Schiphol International Airport development zone.

Figure 4.9 Park 20[20 Master Plan

Designers for this project are Wiliam McDonough + Partners in Architecture with
Nelson Byrd Woltz as the Landscape Architects. These two groups have worked closely
throughout the design process to ensure and integrated and holistically successful project.
The site its self is unique in the fact that it is located on a “polder,” land re-claimed from the
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sea (MBDC). These distinctive landscapes have a very specific set of opportunities and
constraints. Particularly interesting is that there is no existing habitat established, another
feature is the network of canals that run through the region, enclosed by a series of dikes
and sea walls to prevent flooding in high tide or from sea level rise. A little over 28 acres in
size, the development district includes a hotel, restaurants, retail shops and business offices.

Since this project was approached from a cradle to cradle perspective, the design is
evaluated within the context of social, environmental and economic sustainability, the triple
bottom line as McDonough and Braungart refer to it in Cradle To Cradle. Another goal of the
project was to increase biodiversity to strengthen the ecosystem of the greater polder region
(ASLA). Human health, connectivity and integration with public transportation were also key
aspects of this plan. The framework form and layout of the site were determined based on
the neighborhood’s orthogonal orientation and additionally to maximize passive solar and
wind opportunities that will contribute to building insulation and energy efficiency. Green
roofs on all buildings go beyond traditional standards by creating a synergistic relationship
between vegetative plantings and photovoltaic arrays, which provide shade for vegetation
that creates a cooler microclimate and maximizes the energy yield of the photovoltaics
(MBDC). The water circuits on this site are also extremely developed with fermentation and
filtration techniques that yield clean water to be added to the greywater circuit as well as
nutrients and biogas that is then used to power electricity turbines.

GREY WATER WATER HOT WATER
SYSTEM FILTRATION FOR HOTEL
WASTE
GREEN WASTE “WASTES” TREATMENT HEAT
PLANT
BIOGAS USED
RESTAURANT USE SEWAGE FERMENTATION AS FUEL
DIRECT NFUCIESESP ELECTRICITY
CONSUMPTION TUREINES

FERTILIZATION

IMORTED FOODS
Figure 4.10 Park 20]20 Nutrient Flows
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In looking at the systems diagrams for this design it is apparent that the systems
function in nearly completely closed loops. Due to legalities, drinking water must still be
imported onto the site, but zero waste leaves the site. The traditional “wastes” are rather
re-used in an eco-effective cycle. Aside from potable water, food products are also imported
onto this site. Although this input breaks the site boundaries, it was an informed design
decision based on social, environmental and economic objectives. This site goes beyond
reducing waste and toxins to actually eliminate the concept of waste, bringing materials from
cradle back to cradle. Park 20/20 certainly sets a new standard for sustainable site design.
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L Section V

Rating Sustainability

The establishment of rating systems for sustainability has raised the standard for
design in fields such as Architecture Landscape Architecture. These programs have helped
facilitate what some consider a paradigm shift as we become more aware and focused
on sustainable designs and construction practices. In this section | will be outlining and
analyzing three of the most prominent sustainability benchmarks systems in the United
States. All three of these examples have originated from different organizations and focus
on different aspects of sustainability, but all have a commmon goal of reducing our negative
impacts on the environment and establishing productive, symbiaotic relationship between our
society and the ecosystems in which we exist. Green buildings and sustainable landscapes
are the future of development but regulatory systems and organizations will have a large
influence on the pace at which we proceed with these practices as well as their success.
The precedent that these rating systems set will be manifested in the built environment for
decades to come.

LEED

Leadership in Energy and Environmental Design

One of the primary rating systems being utilized and discussed today was established
by the US Green Building Council, a non-profit organization, in 1998 (Schwartz 2009).
Leadership in Energy and Environmental Design, commonly known as LEED, ranks building
projects upon a number of aspects encompassing design and building practices. This
system is acknowledged at an international level and is quickly becoming a household term.
LEED has become a prominent benchmark system that verifies “green buildings” on the
basis of design, construction and operations. Certification systems vary from residential
to commercial scales but include five main categories: sustainable site development, water
savings, energy efficiency, material selection and indoor environmental quality (Taylor). One
criteria is that a LEED accredited designer must be involved in the design in order to oversee
sustainable practices and facilitate a process of design that is considers all facets of design
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(D’Antonio). Verified “green buildings” are awarded a ranking of certified, silver, gold or
platinum based upon the number of points accrued in the evaluation process (USGBC).

LEED has been extremely successful in defining a benchmark for green building by
establishing quantifiable indicators and targets. By creating this system that praises and
publicizes sustainable development practices, LEED has helped to raise public awareness
and encourage competition within design professions. With a wide range of criteria, LEED
attempts to evaluate buildings from a holistic approach but the basic framework of the
rating system simply does not accommodate an evaluation of systems or their level of
integration on a site. Aside from systems evaluations, LEED fails to consider the necessity
of interdisciplinary interaction. Rather than encourage collaboration between the varying
design professions, LEED in a way encourages their segregation by providing a checklist
of items that each discipline can divide and approach individually. Furthermore, Landscape
Architecture is largely neglected within the evaluation process.

The lack of a true landscape section and regional level of evaluation for LEED projects
is a major flaw in this rating system. This problem has been partially mitigated with the
introduction of the LEED Neighborhood Development system in LEED 2009, but this system
only operates on a very large, urban scale and fails to examine the landscape in depth
(Sustainable Sites Initiative).

One other large critique of the system is the financial burden that it places on
designers and developers. Between a more detailed design, specific materials requirements
and required collaboration with a LEED accredited designer, the project costs increase
drastically. As many supporters will be quick to point out, the initial investment in LEED
typically pays off in the long run through energy and water efficiency, incentive programs,
publicity for LEED certified buildings and higher rates of employee productivity resulting
from a healthy and accommodating work environment (Montoya). Although these are valid
points, those benefits are more directly the result of sustainable design, with the exception
of LEED specific publicity incentives.
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Energy Star

Another prominent program has been Energy Star, a government project created by
the US Department of Energy and Environmental Protection Agency in 1992 as a pioneer in
sustainability rating systems (Energy Star). Most of the public is aware of the Energy Star
campaign within the context of consumer products, but this program extends beyond this
through partnerships with businesses and developers that provide tools and assistance
in “measuring current energy performance, setting goals, tracking savings, and rewarding
improvements” (Energy Star). In assessing the energy efficiency of a building, Energy Star
compares the building side by side with similar buildings throughout the United States,
focusing specifically on the energy intensity of the building (D’Antonio). Unlike LEED, this
program is very focused on one characteristic of green building, energy efficiency. Energy
Star programs and standards have been used in over 130,000 buildings throughout the
United States, with 256 of those sites recognized through various Energy Star Awards
(Energy Star). This figure may seem dwarfed when compared to the over thousands of
homes and buildings that have received LEED accreditation, but it is important to note
that this is one of many specialized programs run by the Environmental Protection Agency
to reduce greenhouse gasses and promote green power sources, amongst other things
(Timmer; Koch). The process of Energy Star accreditation and recognition varies greatly
from that of LEED. With no distinctly defined point system with line items that are simply
checked off during design, Energy Star simply provides the tools to reduce energy usage
then evaluates the products and projects based on the net result of all energy efficient design
elements (D’Antonio). In recent years, Energy Star has come under scrutiny for its evaluation
process and inaccurate database information (Timmer). These problems pertained mainly
to consumer product ratings but are relevant nonetheless to the reputation and competency
of the Energy Star program.
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SITES

Sustainable Sites Initiative

Still relatively fresh to the scene, the Sustainable Sites Initiative was introduced in
2005 as a joint effort between the American Society of Landscape Architects, the Lady Bird
Johnson Wildflower Center and The US Botanic Garden (SITES). Although this system is
still in pilot stages of establishment, it is making a strong impression and has already begun
to raise the standards of sustainable design in the field of Landscape Architecture. The
Sustainable Sites Initiative, referred to as SITES is intended to “promote sustainable land
development and management practices that can apply to sites with and without buildings,”
(SITES) filling some of the gaps that still exist in the LEED rating system. Similar to the
LEED system, SITES awards landscapes a point value based on standards of sustainable
design, construction and maintenance (Schwartz). Various performance benchmarks help
to guide professionals involved in the development and management of open spaces as well
as building sites. Categories of evaluation range all the way from wastewater treatment to
proximity to public transportation, creating an extremely comprehensive system of evaluation
for the built landscape, the first of such landscape specific rating systems in the United
States (Powers). As the Sustainable Sites Initiative works to establish its roots, there will
be many challenges to overcome. One such challenge will be the gap between building
and landscape that is now formally accentuated by the existence of two independent rating
techniques, LEED and SITES.
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Critique

Each of the three systems presented represents different issues in sustainable
development and addresses the issues in varying ways. They achieve many positive
goals, but as traditional rating systems, all three do present some significant drawbacks.
Benefits for these programs include government incentives, increased awareness, reduced
operational costs and the pure satisfaction of creating a sustainable building. When
functioning in conjunction with one another, these systems also promote site development
that is comprehensive and functions in unison. Government incentives such as expedited
permitting and waived fees at the federal, state and local levels can be very persuasive for
developers but are also dangerous since they encourage participation in these programs
for financial and logistical reasons (Real Life LEED). Without full commitment to the values
of sustainable development, developers may simply go through each line item of the rating
systems and neglect to consider the overall product and impacts that the design may have
on its surroundings. If the three programs, LEED, Energy Star and SITES existed, designers
would be forced to evaluate the project on a more comprehensive and thorough level. It has
been projected that at some time in the future the LEED and SITES initiatives will merge, as
LEED is one of the primary stakeholders in the SITES program (SITES).

Goingbacktothe work of John Lyle, itis simply not possible to create an environmentally
sustainable site that is not integrated into the natural environment. Just as there is no cookie-
cutter green building that can be stamped throughout the world, neglecting the landscape
and regional ecosystem that surround a building is simply not an option when designing a
human ecosystem. LEED incorporates the landscape at a very minimal level by encouraging
vegetative buffers, green roofs and on-site water management strategies among a few other
elements. Not only does this oversight downplay the importance of integrative design, it
further reinforces a gap between “green buildings” and their ecological context.

Awareness at the professional and public levels is, in my opinion, the most significant
of benefits from these sustainability rating systems. As the world becomes more aware of
human relationships with the environment, topics like sustainable development have gained
increasing consideration and exposure on the global forum. By promoting programs such
as LEED, Energy Star and SITES the public will become aware of the high precedents being
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set in sustainable design and that precedent will eventually become the benchmark for all
development. As general standards increase, | foresee that the standards currently set by
independent programs like LEED and SITES will become government-mandated protocol for
development. The US Green Building Council, ASLA and other independent stakeholders
will continue to raise their standards as well. With always increasing technology, there will
be new opportunities for sustainable development emerging for generations to come. With
a high public awareness of the importance of sustainable development, these programs will
retain their valuable functions of motivation and recognition for excellence in design.

In the professional world of Landscape Architecture, many designers regard LEED
as a good benchmark, but recognize its shortfalls. Ken Radkley of Blackbird Architects Inc.
explains that “LEED, as we see it, is an evolving points/checklist approach, and the first
versions were rough guides to increase the projects’ performance and make them less toxic.
The versions that have come along have been geared toward a whole systems approach
and that’s where we’ve tried to be ahead of LEED” (Preston). To gain a better understanding
of the general attitude toward | surveyed a few professionals myself. One notable response
came from eco-enthusiast Josiah Cain, Landscape Architect at Design Ecology, who explains
that sustainability ranking systems are “good metrics for ensuring we do the bare minimum
to responsibly build. They are slowing down destructive practices, but not altering them.”
Matt Durham of EPT Design, a Landscape Architect and LEED AP, also acknowledges the
potential for these systems to influence the way designers think and work. He also points
out that “These systems help create even more research into the materials we select and
implement into a design.”

Although these rating systems are promoting the most sustainable approaches
to design, they are successful in many other aspects. Perhaps they can evolve with the

profession to accommodate for a more systematic evaluation of site design.
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| Conclusion

Bridging The Gap: Strategies For Change

Cradle to Cradle Design is simply one specialized practice of a more general systems
approach to design. In this section | will clearly outline the strategies and ideas presented by
these progressive systems of design. These central principles, methods and tools embody
the ideals of McDonough and Braungart, John Lyle, and many other design philosophers.
The cradle to cradle model is often criticized for being too far-fetched and unrealistic,
but this has been clearly contradicted by the preceding case studies as well as many other
designs by groups like McDonough Braungart Design Chemistry (MBDC). The answers to
sustainability are not all be at our fingertips, but they are attainable and they are embedded
in the fundamental functions of nature. By actively designing systems to function with the
natural environment, we can work as a profession toward increasingly resilient designs.
One of the most exciting aspects of this design approach is the abundance that it makes
possible by maximizing natural systems and drawing from the power of the earth. In the
introduction to Design With Human Ecosystems, Joan Woodward explains that “Professions
mature when a new paradigm appears to interpret pre existing knowledge differently and
address a growing need.” Systematic approaches to design, such as the cradle to cradle
model, certainly demonstrate a different interpretation of knowledge than traditional, linear
approaches to design. The intent of this following section is to facilitate a shift in thinking. It
is time that Landcsape Architects all work collectively to create ntegrative, systems-based
designs that accommodate for zero waste, nourish the environment and fosters a healthy,

symbiotic relationship between humans and the ecosystem.

“We realize that design is a signal of intention, but it also has to occur within
a world... we, in a way, need to go to the primordial condition to understand
the operating system and the frame conditions of a planet, and | think the
exciting part of that is the good news that’s there, because the news is the
news of abundance. -William McDonough
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Guiding Principles for a Paradigm
Shift in Design

1. Holistic Vision

Take a holistic view is an imperative principle to ecological design. Methods of holistic
design vary but all contribute to a higher level of thinking.
2.Concsiously Designing Ecosystems

Be conscious of the ecosystem that will be formed as a result of each design decision
you make. By thinking of design decisions in terms of their implications on the ecosystem, we
can develop highly functional systems that maximize potentials and function harmoniously.
As Lyle taught, ecological design is “the art of arranging an external physical environment in
complete detail” (Lyle, 102).

3. Designs As A Signal Of Intention

Embrace design as a signal of intention is also crucial to designing sustainably. Just
by acknowledging this fact, we can challenge ourselves as designers to create sites and
systems that embody positive environmental intentions.

4. Operate on the foundations of a “triple top line”

Consider Social, Environmental and Economic objectives while making informed
design decisions. This “triple top line,” as McDonough and Braungart refer to it, ensures
an equitable balance between ecological aspects of design and their relation to humanity,
rather than focusing exclusively on financial implications of design, as is common practice
for many projects today.

5. Persistence

Continually innovate, challenge ideas and actively DESIGN. Design of any kind is
a dynamic process in which revision, adaption and refinement are constantly operating,
complementing the dynamic nature of ecosystems. With eco-effective design there will
never be one conclusion to reach. As natural systems fluctuate, technology progresses and
human culture progresses new methods of design and revolutionary techniques will prompt
changes in design.

“You know you are on the right track when your solution for one problem
accidentally solves the others.” Michael Corbett, Village Homes
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Methods Of Approach

1. Building Organisms

This specific method is commonly referred to as biomimicry. When designing details
it can become difficult to realize how they will function in the larger system. By breaking
down pieces of a design into smaller elements, like a building, it is more manageable to
create that entity as an organism that will then operate in within the grater systems.
2. Interdisciplinary Collaboration

Design of any site requires the exchange of information between varying disciplines,
including but not limited to Architects, Landscape Architects, Engineers, and Interior
Designers. Although a certain degree of communication is inherent in a project, the level of
integration between these components of site structure plays a vital role in the function of
the overall systems operating on the site.
3. Solving For Pattern

Design within a system of patterns ensures coherence between different levels of
context. As Wendell Berry explains in Solving for Pattern, “It is the nature of any organic
pattern to be contained within a larger one. And so a good solution in one pattern preserves
the integrity of the pattern that contains it.” All ecological design is contextual, with the pattern
approach to integration, those connections become more tangible and easily organized.
4. Informed Planning

It is important to acknowledge that the practice of ecological design exists on a
dramatic learning curve. There are still many unknown factors in all fields of design, including
Landscape Architecture. As we work to define and develop eco-effective components for
design, we must do the best with what we have available to us. By making informed
decisions that consider the triple-top-line. Although this is an eco-efficient approach rather
than an eco-effective one, it is sometimes the best option we have and is certainly better
than neglecting the environment all together.
5. Trial and Error

Lyle uses the diagram represented in Figure 6.1 to illustrate the process of proposal

and disposal of ideas that occurs throughout an effective design process.
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CURRENTS OF DESIGN

Figure 6.1  Currents Of Design

A similar process can be observed in the context of evolution as ecosystems progress
and thrive. In designing human ecosystems we must be open to feedback and explore a
range of alternatives so that we may find form a system that functions with the highest
productivity, economically, ecologically and socially.
6. Re-invent The Wheel

At some point, we must break away from the eco-efficient framework that governs
modern design and re-write the script. This revolutionary design will require creativity and

ingenuity, following the example of natural systems to sustain our human ecosystem.
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Tools For Implementation

1. Eco-Effective Fractal

This tool, seen in Figure 6.2, illustrates the
three main objectives of Cradle To Cradle Design:
equity, ecology and economy. This diagrammatic
tool helps make the relationships between each
objective tangible and can facilitate a positive
balance of design intentions. A fractal, by definition,
is a form that is applicable to any scale and consists
of a series of self-similar parts, implying an inherent

balance between points. Figure 6.2 Eco-Effective Fractal

2. Nature as a Model
Infrastructure that conflicts with nature is simply illogical and dysfunctional. By using
nature as a model for design, we can maximize effectiveness of the systems and utilize the

power of nature to our advantage, rather than exerting immense forces to contain it.

3. Technology as a Privilege

Technology will perpetually advance, but it is important to recognize these innovations
as a privilege in design, not as a crutch to lean on. Technologies can be developed for
specific uses in human ecosystems, but it is vital to first lay systematic framework that

functions with the natural environment.

4. Models

Models, such as they system flow diagrams that | have used throughout this project,
are a powerful tool in making system functions tangible. As John Lyle explains, “A model in
[a] broad sense is simply an abstract representation of reality” (Lyle, 129). Models not only
make conceptual relationships more tangible but also help designers to realize the bigger
picture, and possible gaps that exist in designed systems.
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5. Context

All scales are relative. West Churchman, author of Systems Approach and lts Enemies,
so eloquently states that the systems approach is “based on the fundamental principle that
all aspects of the human world should be tied together in one grand rational scheme.”
Context can also serve as a basis for design. By understanding the larger systems that a
site functions within, design requirements will be rather obvious.

6. Feedback

Feedback is natural, and valuable in design. Feedback from natural systems can
provide insight that may not have been apparent previously. Designs will often require
adjustments over time. The design currents created by feedback will help to shape this
natural progression of design.

1
This is going to take us all,

and it’s going to take forever.
But then, that’s the point. 'y

-William McDonough and Michael Braungart
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