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(ABSTRACT)

The production of sustainable architecture has traditionally been inhibited by the
inability to formulate a comprehensive scheme of environmental and project review. The
environmental constructs(The ways that an environment naturally regulates itself
independently from human influences) and the project objectives(The motivations for
architectural development) each have aspects that relate to sustainability, some of which are
interrelated and dependent on the other aspects for their existence and maintenance.

The interdisciplinary review structure integrates existing evaluative methodologies and
concepts into a personal, foundational analysis for sustainable architectural development. The
structure integrates the developmental objectives of individual disciplines and professions into
a comprehensive evaluation scheme for environments and architectural projects. The
combined aspects and systems required for sustainability devise perameters to support a

sustainable architecture for a site specific environment.
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Part 1: Introduction

Throughout my undergraduate studies in architecture and work experiences in
construction and design, I have found very little interest in environmental conservation,
mitigation, and preservation. Some of the major concerns(with regards to particular
environments) of design and practice have focused on producing temporary structures that
‘concur’ environmental conditions and limitations for a short period of time. Once the need
for such a structure expires, the structure is discarded as a decaying relic of a past purpose.

There are many examples of this principle including the following: Department stores
building new structures to house more products and floor space while discarding other
structurally sound buildings without a specified function or purpose, cul-de-sac housing
constructed for a limited life cycle(many in the range of twenty years), and urban decay visible
through the proliferation of slums, the boarding up of buildings, and the removal of a city’s
historic structural context for new construction space. These types of practices misuse
construction materials, disregard existing environmental assets, and degrade the architectural
profession by producing structures that will not exist longer than the life of the architect.

The notion of sustainability(as seen through the research within this document) implies
that environmental conditions{economic, sociological, and ecological) may be maintained and
integrated into human developmental practices for the combined benefits of the environment
and the user. The concept of sustainability within architecture incorporates the designed
needs of the client with maintaining the status quo within an environment. Sustainable
architectural practice could include: the reutilization of existing structures, the
preservation/enhancement of existing environmental conditions through architectural design
and systems usage, the reduced use, and recycling of, construction materials, controlled land
utilization through intense planning practices, and structural design that offers more than one

purpose to a structure(Thus increasing it’s life cycle).



The interdisciplinary review structure, formulated within this document, describes
various relationships within an environment. The review structure first investigates the
ecological, economic, and sociological characteristics of a specific environment. The
investigation of existing environmental conditions let us understand the positive and negative
aspects of said environment and imply interrelationships between the individual facets. An
understanding of environmental systems and their interdependency would offer the designer
opportunity to sensitively coordinate environmental modifications to enhance the positive
aspects and reduce negative aspects of the environment.

The structure would then investigate the intended project or development.
Evaluations of a project’s intentions and objectives describe the characteristics and systems
that will regulate the development’s viability. The cross-referencing of developmental
concerns and systems that would regulate the development would help describe the needs of
said development. By cross referencing the investigations, a comprehensive or synthetic view
of the environment and the project may be formulated to fully coincide with the environmental
conditions(structure) and meet the intended functions of the development.

This thesis is the culmination of three years of investigation, introspection, and
experimentation. The methodological and conceptual structures defined herein are intended
as a personal investigation into sustainable theory and practice. The use of the research and
investigations by others is encouraged, however with a word of caution: Each person’s
perception of value and their methods of investigation and practice differ. It is therefore
important that each individual format sustainable investigations to match, or enhance, their
own perceptions of value, knowledge of sustainability, and architectural practice procedures.

The format of this document is quite unusual. The interdisciplinary review structure
will be presented before the research defining the structure. The structure is presented to
define the methodological and conceptual aspects required for environmental and
developmental investigation. The structure is then applied to a case study, the Boyne River
Ecology Centre in Shelbourne, Ontario. This is done in order to examine and compare the

theories and techniques to something existing so that the review process may be tested for it’s



strengths and weaknesses. This is followed by the conclusions of the case study investigation
and the structure’s analytical capabilities within the design profession.

The research and development of the structure follows the model, case study, and
conclusions. These sections investigate sustainability and it’s relationships to different
disciplines and professions. Research includes definitions of sustainability as it apples to the
different disciplines, the existing theories and methodologies for sustainability evaluation and
research within those disciplines, historical precedences related to the sustainable issues within
those professions, and the development of sustainable interrelationships between the
disciplines. The objective of these investigations was to evaluate how sustainability may be
addressed through many perspectives and how one might look at sustainability as a
combination of many facets and disciplines, not just as an issue of energy efficiency or material

conservation.



Part 2: Interdisciplinary Review Structure of Architectural Sustainability

An interdisciplinary review structure of architectural sustainability is intended to define
and organize the primary environmental and developmental concerns of a particular project
and environmental context. The study of the various fields suggests that a structured
investigation for sustainable architecture could not possibly be a once investigated and applied
linear process; the aspects of environmental organization and society are ever changing and
too complex to be observed once and related directly to permanent ‘solutions’ for the
questions at hand. The development and/or revitalization of communities may adequately
address contemporary issues, but the environment will evolve to create new conditions and
issues. The changes made to an area may address the issues of the time, but the society or
community will not be capable of developing further than the scope of the designed functions
and features. The project theory must evolve along with the changes occurring due to the
environmental and sociological stresses within the project scale to remain viable.

An interdisciplinary review structure would provide planners/architects/designers with
evaluative environmental information to make design directives for development and then
would be utilized as a monitoring device for developmental impacts within environmental
constructs. The structure could be used as a monitoring device that would evolve with the
environmental and societal development to retain it’s viability. Modifications to the natural
and human environments would translate to informational alterations within the structure.

An interdisciplinary review structure for sustainable architecture would first investigate
and evaluate the conditions and issues of the existing site, community, and/or region. The
existing conditions of the site include: The constraints of local environmental constructs,
environmental opportunities for modification and development, and scalar environmental
processes that development would affect or alter. The structure would then investigate the
developmental conditions within the environment. The predominant developmental conditions

and issues affecting the area would help dictate the priorities and directives for the project.



By revealing the dominant issues of the locale, the designer can better evaluate the possible
means for development.

The interdisciplinary review structure that follows is a combination concepts and
methodologies that have been integrated and synthesized to formulate a larger, more
comprehensive, investigative scheme for the designer. A series of environmental evaluations
offer ecosystem and sociological developmental directives for the designer. The structure
then focuses on sustainability within architectural development. Evaluations of existing and
proposed projects derive the levels of efficiency, or sustainability, within site and community
designs.

Once the designer derives the constructs of the environment and the architectural
objectives of the project, the structure suggests developmental directives to attain
sustainability within the project. Utilizing some of the many resources available, such as

Mechanical and Electrical Equipment for Buildings, 8th ed., and The Solar Living

Sourcebook, 8th ed., the structure suggests example systems and methods that lead to a

development that is sensitive and supportive to a specific environment. The combinations of,
and utilization of, such types of systems would help support sustainable development for that
individual environment.

This structure is intended as an investigative and directive perspective. The
information provided within this structure considers the contemporary theories, evaluative
methodologies, and alternative systems technologies available during the time of investigation.
The designer must continue to investigate systems and methodologies for increased efficiency
and reduced environmental impact and then integrate them into this foundational model. As
stated previously, the viability of this structure is directly related to it’s implementation and
evolution within environmental constructs of the time.

Within the structure, each investigation has written and visual references for ease of
understanding. Itis accepted that each of the sections within the structure has it’s own

process, however document layout has allowed for all of the structural sections to have similar



visual orders. Along with the visual references, each division of investigations has written
descriptions of the processes involved.

Each section of the structure starts with an existing or current status area. That area is
located, or visually defined, by a solid line box. Although each type of investigation varies,
the visual referencing system allows for simple referencing of the approximate stages of
investigation. These investigations lead to the dotted developmental directives or conclusions

of the investigation. A graphic example is below:

Current Status

[———=————— -
| Orders,etc. |
lm e ———
Functions, etc. |
e e em e -
e Voo -
. I
| Aspects/Systems, etc. *
e e e et e e e e e e —a J
\ 4
P T cscesssccscccnnneno-on-~ b
. Developmental Directives

Fig. 1. Structure Graphic Layout

Note: At the end of the structure is a series of pages containing the methodological and
conceptual techniques utilized within the structure. Each type of process mentioned
has an easy reference short definition, and it’s location noted within the thesis body.



Environmental Constructs

1. Undeveloped Environments

EIA UET Environmental Analysis

Environmental/Ecosystem Current Status

-An understanding of an environment or
ecosystem’s status offers insight into the
working orders within the environment. The
environment's problems, as well as assets,
are defined by these investigations and infer
as to which of the orders would be affected
by certain types of modifications.

Environmentai /Ecosystem Orders

-An understanding of environmental or
ecosystem orders of Structure, Function,
and Location allow for the classification of
functional systems within the environment.
The functional systems derived from the
environmental order investigation offer
further systematic description of a specific
environment or ecosystem.

Environmental/Ecosystem Functions

-An understanding of the environmental or
ecosystem functions of Conversion,
Distribution, Filtration, Assimilation, and
Storage offer distinct definitions of the
environmental systems that regulate the
ecosystem and mitigate ecosystem stresses.

These understandings allow for the valuation

of aspects and systems within the

environment.

Valued Environmental Aspects/Systems

-The delineation of Valued Ecosystem
Components and Bioregional Objectives
derive the conditions within the environment
or ecosystemn worth preserving or
emphasizing. Directives for development
are based on this last step of the
environmental constructs evaluation.

Fig. 2. Environmental Constructs(Methodological Analysis): Undeveloped Environments



Another way to look at this environmental evaluation is by describing the concepts
behind the evaluative methods just specified. The environmental constructs of an area or
region are investigated to inform the designer of the ecological characteristics of said area.

An ecological environment is a series of interrelated processes that rely on each other for the
viability of it’s production and maintenance systems. These systems evolve due to the stresses
placed upon the environment by internal(disease, etc.) and external(development, etc.) forces.
Once the dynamics of an area are understood, the designer must update their information in
order to design future projects for the same area. The primary ecological systems(such as
climate or land type) will modify through time and will require an evolutionary investigation to
maintain feasibility. Essentially this section of the structure is intended to be utilized to find

the following information:

I Current Environmental Conditions/Status I

fm——m———_—— L
1 Current Current

| Structural Functional

I Orders Orders

Locational |
Orders |

Project Objectivcs Interrelated As

+Short & Long | 7
| Term Objectives, | Conversion —> Modiﬁcations?l |
: Developmental ' > .
| Patterns ' l |__| What are the effects pu |
. I I %er_systems? |
1 Developmental ! | Distribution—3{ Modifications? |
 Infrastructure | - > __YesNo .
! : | || What are the effects| | |
' Developmental | | on other systems? [
.Production | Filtration —3[ Modifications? |
i ! . Yes/Ng .
. Developmental | || What are the effects| | I
| Maintenance le—>| on other systems? | |
' I I Assimilation-:; Modifications? |
| Developmental . . Q .
:Management | ! || What are the effects| (| |
l : I on other systems? |
. Resource | . Storage —>| Modifications? )
: | I What are the effects I
| ‘ ' — « .
 Etc. . [ on other systems? I

ts/Systems Within Environment:

From the Environmental Impact
Assessments, Ultimate Environmental
Threshold, and Environmental
Analysis studies, we find the
predominant environmental constructs

of the environment. These constructs
describe the production and

maintenance orders of the
environment.

The orders of the environment describe
the processes and configurations of
systematic functions within the
environment. Those functions have
interrelationships that may or may not
be modifiable for ecological

viability through development.
Assessment of interrelationships and
their ability to be modified are vital to
understanding the environment’s status.

‘When compared to the developmental
objectives, the environmental systems
may require modification to meet pro-
ject objectives or the project may have
to be modified to meet environmental
objectives. Either way, or both ways,
the process supports a development that

is more responsive to environmental
conditions and factors.

This process helps derive some of the
developmental directives for the project.

Fig. 3. Environmental Constructs(Conceptual Analysis): Undeveloped Environments



Environmental Constructs

2. Environments Containing Development

Areas containing development also require an understanding of their environmental
constructs. This is an extended or complex environment and will require investigations and
evaluations of the environmental, social, and economic organizations of the area. The
designer will utilize the environmental evaluation described for areas without development, as
well as the following analysis methods:

Sociological Foundations

Materialism Transcendentalism Co-Evolutionary

Current Social System Type

-The type of social system currently utilized
by a community, region, or country can
relate to the ability of that community, etc.
to implement developmental programming.

The social system may not support many of

the modifications for sustainability and the

social system itself may require change for
_____________________ | sustainability.
I—Depencle:nt Social Human Benefit  Patterns

l_Systems Sustainability Sustainability Analysis ¥ Current Social Systems Analysis

-The systems and patterns required for a
society’s well being or current status are
noted for their pattemns and resource
requirements. The society's developmental
pauterns help define the Socio-Structural

________________ a orders.

| Demographic Political/Management I

!- Layout Structure |

[ vt R

+ Lifestyle Standards/ Information Access/ Stratification/ |

! Quality Distribution Diversity . Socio-Structural Orders

-The Socio-structural orders of a society
define the ways in which the society is
systematically organized and managed.
The management practices of the society,
the Demographic Layout and the
Political/Management Structure, define the
Lifestyle Standards/Quality, Information
Access/Distribution, and Societal
Stratification and Diversity. The socio-

structural orders help define the aspects of
= value and the objectives of the society.

!Societal Mobility  Societal Health  Societal Diversity Pam'cipation!

-------------------

Fig. 4. Sociological Foundations(Methodological Analysis)



Within a society, there are many concepts and patterns that show themselves through
this evaluation. There are aspects of a society are interrelated and regulate the society’s status
and viability. The constructs of a society, within a built or developed environment, may or
may not address the environmental constructs as they are ecologically. They do, however,
help create the constructs of a developed environment. Those constructs are legitimate for
the investigation of development and modifications to developed environments. Below is a
description of how the sociological evaluations are to help devise developmental directives:

[ Current Sociological Systems and Patterns | Initial studies of sociological
l environmental structure, such as

Dependent Social Systems
Sustainability, Human Benefit
_______________ Sustianability, and Patems Analysis

1
| Currem; Sociological Demographic | lead towards the understanding of
| Structure Layout _ sociological patterns of development

\ and demographic structure.

| . h |

 Societal ' ! Lifestyle ——> |Modifications? . The sociological and demographic

| Growth ! | Standards E Yes/No ! layouts of a developed environment

X I I What are the effects | ¢ | describe the processes and config-

I Increased " ' on other ts? i urations maintained within that

» Societal i ! Political —> |M: icatons /|=—1 environment. Those aspect and systems
! Prosperity : } Structure E X es/No ! may be easily modified without negative
i | i I ‘What are the effects pau | results to other systems, or may be

. Increased . ' on other ts? i unknowingly a major facet of the

i Societal | ! Societal —>» icagons |/ sociological strucre. It is important

+ Mobility . | Diversity E Ygggo | ! to understand the interrelationships

i !(_)i I What are the effects <« | within aspects of a society and develop
' Et. ! ' on other ts? i in order to enhance the positive aspects
.I ! Societal ——> icatons i and reduce the negative aspects.
""""""" |

I ! | Mobility I: Yes/No .

: - Shorthenn I I What are the effects| 1 |

| Increase ' . N

. Information i ! ! When these aspects are compared 1o the
I Access : | ! developmental objectives, each may be
. | t | modified to create a better ‘fit’ between
! Increased : ! ‘ the existing societal structure and a

i Societal | i ! sustainable societal structure.

. Participation . i |

] I . 3

| . | |

 Etc. . '

. I . |

This process of investigation helps

ErTmer=lZY T T T T =S derive some of the developmental
directives for project implementation.

Fig. 5. Sociological Foundations(Conceptual Analysis)
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Economic Foundations

Capitalism  Socialism Current Economic System Type

-The type of economic system prevalent in a
society formulates the ways that economic
reformn must be based for a sustainable
society. Each system has facets particular to
their system and it is unrealistic to associate
reforms as pertaining to all existing
socteties.

|
| MultiCriteria AME ASE EME ESE

| Analysis Current Economic System Status

-The current conditions of economic
systematic status inform the designer as to
the economic structural orders within a
society. A Multicriteria Analysis will offer a
society’s position on production status and
the AME, ASE, EME, and ESE evaluative
methods offer insight into the society’s use of
matenials and resources, the diversity of
products, and the ethics involved with
product development. These investigations
lead to the economic structural orders of the
society.

. Production Oriented  Synergy Oriented End-Use Onented Economic Structural Orders

SR —. . = = ——— - .- —— -The manner in which a society organizes it's

resource utilization: As a matter of
producing more energy/products to ease
burdens of societal needs, the producing of
products and systems for compounded gains
in utility and resources, or a system of
reducing societal burden from the end of the
product and energy cycle. The Economic
Structural Orders of a society infer as to the
economic value systems of the society.

| Direct-Use  Indirect-Use  Option Value  Non-Use Values l Economic Value Systems

e e — .. —_——e—na s et e e m e mesm—-.—aa - -An investigation into resource or aspect
value to the economic status of a society,
the economic benefits of ecological
functioning and conservation, the
preference to avoid resource utilization in
order to gain in the future, and the
benefits/impediments incurred regardless of
intentions offers insight into the underlying
values of the society and their tolerance to
modification of existing systems. These
evaluations lead to developmental
directives and increased understanding of

_____ csetccescscenn economic constructs within a society.
: Developmental Dlrecnves :

Fig. 6. Economic Foundations(Methodological Analysis)
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The economic constructs of a society or developed area are interrelated to form the
working orders of a society. The resources and their utilization help define the ways a society
can, or can not, produce goods and services for that society or others. The choices made
about resource utilization, maintenance, and conservation directly relate to the ability to
continue to produce products. The society may choose to utilize a resource for the immediate
economic gains from the use, but will have to accept the liabilities of using the resource.
Those may be: The non-renewable nature of the material, pollutive properties of the material
and it’s production, and the economic stresses of resource utilization.

Below is the conceptual framework for the economic evaluative methodology
described earlier. It describes the interrelationships of resource utilization, the costs of
utilization, and the related liabilities with regards to project development.

I Current Economic Systems and Conditions |

| Economlc Structural

| Orders

PrO]ect Objectives:

! Developmental

i Economic Benefit
i Resource
Management

| Developmental

: Costs/Liabilities
|

. Developmental

| Growth K

~ Short Term !
. Developmental
Economlc Benefit,
iResource

* Management

|

: Minimal

I Developmental

. Costs/anbllmes

Resource Utilization !
Practices

nterrgla];eg Economic Aspects/Systems

Direct Use—-b‘ Modifications? I
r: What are the effects | ¢
Indirect Use—
I'_> What are the effects J
on other 1s? |
Option Value—>» ggzlcauons 'TI B
B What are the effects | ¢
on other ts?
Non-Use¢ ——> ﬁlcauons 'TI
Values E ?
What are the effects | ¢
on other ts?
Utilization—>
Liabilities C
What are the effects | €
on other aspects?

Initial studies of economic structure and
resource utilization for economic gains,
such as AMEs, ASEs, EMEs, ESEs, and

Multcriteria Analysis offer insight into

the aspects and systems of economic
functioning within a society.

The accepted economic systems of
production and utilization direct us
towards a series of interrelationships.
The relationships between resource
perception and value, incentives and
liabilities of resource utilization, and
the short and long term costs of
utilizing an environment define the ways
a society will utilize materials forit’s
growth and production. This also
defines the economic ethic of a society;
that is, how a society values growth as
compared to the side effects of
production and growth.

‘When these aspects are compared to
the developmental objctives, both may
be modified to form a better system of
resource utilization for the
environmental constructs of an area.

This process of investigation leads to

some of the developmental directives of
project implementation.

Fig. 7. Economlc Foundation(Conceptual Analysis)

12



Sustainable Architectural Development

The sustainability of an architectural development would depend on the viability of the
individual buildings, a development’s scalar layouts within the current environmental
constructs, and the development’s management infrastructure. The review structure for
architectural sustainability is comprised of many evaluations and can be utilized for projects

varying from site scale to full community development.

Building Sustainability

The sustainability of an individual building relates to it’s ability to mediate between the
user/occupant’s needs and the existing environmental constructs. The building may be
sustainable in it’s energy use, material/resource use, and it’s in it’s nature(the ability to be
recycled or reutilized past it’s contemporary functions). It is therefore necessary to break up
the review structure into another series of investigations: The built and the unbuilt/planned
building.

Conceptually, an understanding of how a building is to exist within an environment is
important to derive before evaluating how the building functions systematically. The
sustainability of a building is related to it’s associations with an environment and it’s effects on
the environment. A building’s relationship with an environment is a direct representation of
it’s sustainability. How it is to use environmental features to it’s advantage and function, and
the byproducts of it’s existence(I.E.-Heat produced through environmental controls, etc. and
how they effect the environment when released through a heat pump) correlate to a building’s
ability to exist as an equal member of an environment.

The ability of a building to evolve with changes in ecological conditions and user
needs, throughout time, are also associated with it’s sustainability. A building is not
sustainable if it’s uses are limited to a specific set of perameters that may not be permanent.
To be sustainable, the building must be planned as evolutionary; it’s construction and systems

modifiable to meet changing needs. A graphic representation of these concepts follows:

13



Viability for Current

:_ User Needs

| Long Term

I Perceived Purpose of Buildxi]

. Ecological
I Sustianability

!Energy Sustainable

|
i Modification

| Cost Effectiveness

. Short Term

Ventilation —>

. Ease of Adaptation/ Alr ———>

Conditioning

Lighting—>

i High Energy

+ Efficiency

|

: Cost Effectiveness
i

: Responsible Resource
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By derniving the purpose and functions
of a building, the designer can estimate
the systematic needs and the methods of

management required for the building.
By integrating sustainable concepts at
the conceptual stages of development,
a building may be produced that meets

functions and offers itself for
modifications to maintain it’s viability.

Once the designer figures out the
building’s purpose, it is possible to
evaluate the aspects and systems that
are interrelated to form the building’s
constructs. The constructs of a building
are: How it manages itself, performs
its’ functions for the users, and how it
functions within the environment it
exists. The relationships between the
aspects/systems may be modified and/or
combined to make better functional
relationships between them, towards a

a sustainable architecture.

‘When combined with the project
objectives, the designer can modify the
functional intentions and the aspects/
systems of the project towards a

better sustainable ‘fit’ for the project.

This investigation offers another series
of developmental directives to be used
during the design and planning process.

Fig. 8. Building Sustainability(Conceptual Analysis)

The next step towards a sustainable architectural review is to look at architecture by

way of evaluative methods. These methods will explain some of the processes and systems

initiated, or planned, within project development. The systems and methods available to

architects, in coordination with sustainable thinking and techniques, derive methods of design

and development towards efficient, and possibly sustainable architecture.
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Existing Building

Residential Office Industrial Municipal Educational Special

Current Building Type/Purpose and

|

Future Programming/Purpose

-The building type/purpose relates to the
structural type and functional capabilities of

said buildings. Future program/purposes of

Residential Office Industrial Municipal Educational Special

the building relays the needs of the next
user/program of the structure. Reuses are

limited only by the designer and client’s
imagination.

Building Viability/Modification Status
-An evaluation of an existing building’s
viability status with regards to functional
needs of the users and tasks that may be
required of it in the future is a necessary first
step in understanding building
sustainability. The architect can define the
building’s viability status and the amount of
modifications necessary to obtain viability
and/or sustainability. The model next
investigates the management systems within
the building.

! Heating Ventilation Air Conditioning Lighting Plumbing Electncal Building Management Systems Status

b e e = -

. HeatmE'

. -The evaluation of systems that make up a
building’s management scheme may infer
as to the sustainability of said systems and

their ability to be upgraded, or replaced, to
meet greater efficiency or possibly meet
systems sustainability relates to the system
type, the materials involved for their
production, energy utilization(natural and
manmade) in the systems, their maintenance
requirements, and life-cycles.

Fig. 9. Existing Building Analysis

When evaluating the heating system of a building, it is important to understand the current type of
system being utilized, it’s efficiency(as rated by industry standards), the type of energy source for the heat, and
the types of systems that may modify/replace the current system/s to make the building higher in efficiency
and/or sustainable. With all heating, ventilation, and air conditioning systems, it is important to maintain air
quality and air exchanges to reduce probability of sick building syndrome.

Current System | Material Usage | Energy Utilization | High Efficiency to Sustainable Systems
All Water Oil High Efficiency Passive Solar
Air & Water Natural Gas Medium Efficiency | Heat Exchanger
All-to-Air Coal Low Efficiency Cogeneration
Centralized Electricity Roof Pond
District Solar Energy Earth Sheltering
Localized Wood New Higher Efficiency Model of Same
Passive Solar Phase Change Salt Systems
In-Floor Hot Water System
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This figure starts to address some of the general issues of architectural influence upon the
natural environment. Russell promotes the architect’s ability to influence the environment as
matters of questioning land use, site use, and the investigation of existing structures on the
site.(p.39) His interest is relatively mechanical and criticized by such prominent figures as
William McDonough, whose philosophy is that ecological or sustainable design can not be
related solely to mechanical issues. The issues of investigation may be relatively mechanical,
but ultimately it is the architect who’s design influence raises the work to a piece of architec-
ture.

A list of issues relating to the determining of nontoxic and resource-efficient materials

was derived from the AIA’s publication, Making a Difference: An Introduction to the Envi-
ronmental Resource Guide and was published in Architecture magazine in May 1991. The

adapted list of questions starts to offer questions that an architect may ask of a manufacturer
in order to understand a particular material’s aspects(production and otherwise). The list of
questions follows:

1. How much “embodied” energy does the building material create over it’s entire
lifetime?

2. How much energy is required to manufacture the material and related products?

3. How much energy is used in transporting from source to project site?

4. Are renewable or sustainable energy sources used in the manufacture of the mate-

rial?
5. Are there less energy-consuming, longer-lived alternatives for the same applica-
tions?

Are local sources for the material available?

Can the material be recycled or reused at the end of it’s useful life in a structure?

How easy or difficult is the material to recycle?

Do different construction systems offer better opportunities?

How much maintenance does the material require over it’s life in a structure?

11. How energy-intensive is the maintenance regimen?

12. Are waste byproducts produced during maintenance?

13. Does the material require special coatings or treatments that could present health
or safety hazards?

14. If the material produces off-gasses during and after installation, how is indoor air
quality affected?

15. Are hazardous solid, aqueous, or gaseous wastes produced during manufacturing
process environmentally significant?

o
PO
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16. How do the amounts of waste resulting from manufacture, fabrication, and instal-
lation compare with alternative materials?

The questions begin to address the materials as a conglomeration of resources and processes
that ultimately return to, or remain in, the environment. It is questionable if a manufacturer
would divulge technical product information to individuals, but as a national organization the
AIA could, with member support, sponsor independent investigation of materials and proc-
esses used in architectural practices. Manufacturers may use the publicity of their material’s
sustainability as a selling feature of their products. ’

Finally, the AIA is sponsoring workshops, seminars, and consortiums to investigate
sustainable issues and disperse information to interested architects. An example of such a
workshop was held in Washington D.C. in October 1993.(EPA Future Studies Unit(Internet))
Issues addressed at this workshop were:

Definitions of architectural sustainability,

What sustainable issues need to be investigated?,

What issues/trends do we need to anticipate as affectors to sustainability?,

What are any non-building solutions to sustainable issues?,

How do we network for information gathering?,

How does architecture market sustainable innovations?, and,

What are the current needs of architects so that sustainability within the architec-
tural field will proceed?

Nk

Workshops and other forms of in-field investigation allow the AIA understand dominant is-
sues concerning practitioners. Direct representation by individuals and firms give examples
and questions that may otherwise not be addressed or understood by the organization.
Obtaining an understanding of the AIA’s roles: It’s responsibilities to architects, it’s
representation of architects, it’s influences on the researching and addressing of issues pertain-
ing to architectural practice, etc. allows the architect a better understanding of some pro-
grammatic issues of sustainability, as well as, seek help from the organization that is the offi-
cial voice of architecture within this country. We can now investigate current and independ-

ently addressed sustainable issues, theories, and movements within American architecture.
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Current Issues/Theories

There are many issues and theories concerning sustainability in architecture that are
currently being investigated and addressed. These issues include matters of efficiency, mate-
rials, sources of inspiration, and methods of investigation. The architect can formulate their
own practicing paradigm by learning about the issues that effect sustainability and the envi-
ronments within which they choose to build in.

One issue that has dominated architectural sustainability study is how to build ecologi-
cally responsible architecture without appearing to be conservative or technical by the nature
of the designs. The strategies involved in sustainable architecture planning tend to define the
acceptable nature of the designs. Edward Gunts describes a spectrum of strategies from the
aggressive or “active” approaches, to the neutral designing of environments.(Architecture,
June 1993) The difference lies in the ways the approaches address ecological and sustainable
issues on site. “Active” approaches address site issues with technological advances and
“materials that minimize energy consumption and save natural resources”.(p.49) The neutral
designing of environments approach includes the simple, low technologies, management of the
site and the architecture. Addressing site issues by the location and orientation of buildings
and the utilization of passive energy strategies reduce the stresses of the architecture on the
site without incurring costs past the initial construction. Both strategies offer increased eco-
logical functionalism of the architecture, but the means of conservation differ between the
strategies. Figures 35 and 36 offer examples of both the “active” or technology driven

strategies and the nature driven technological strategies as defined by Croxton Collaborative.
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From Architecture, June 1993
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Along with sustainable strategies, a series of eco-types were differentiated as important in the

advanced study and production of sustainable societies. These types offer sustainability a

broader context for existence than just as an issue of technological improvements. These eco

types include:

1. Eco-Consumerism- The act of an informed public purchasing alternative products
and systems of daily life because they also benefit environmental sustainability.
This process also may include the purchasing of products from specific manu-
facturers and retailers because they support sustainability through their prac-
tices.

2. Eco-Tourism- The increased interest in regional and national parks, features, visi-
tors centers, camping, etc. that encourage interactions with natural surround-
ings. Eco-tourist projects may include energy conservative or ‘green’ features
that are not generally noticed by the public. They include reduced energy and
water consuming utilities, etc. that make the feature more environmentally
friendly without reducing the amenities that public expects.

3. Eco-Community- This eco-type incorporates the functioning of a community to a
series of sustainable activities. Activities include pedestrian scaled environ-
ments, recycling, etc.. An eco-community would maintain itself through the
services and production provided by it’s own organization.(p.48-50)

The eco-type studies, when understood and practiced by the general public, introduce
a need for a supportive architecture expressing the concerns and needs of the changing soci-
ety.

Individual and joint venture projects with experienced firms in sustainable development
and/or specialized construction, offer the architect another series of concerns and understand-
ings as to the formulation of sustainable organizations. The firm may go so far as to hire a
sustainability coordinator for their architectural endeavors. This brings the expert to the firm
on a permanent basis. As was mentioned before, a firm might incorporate sustainable design
into a specific design through a joint venture; after the project’s completion the firm may be
thought of as concerned and experienced with sustainable issues in architecture, yet lack a
staffer that has experience or expertise in sustainable architecture. This misrepresents the firm

and sustainable architectural practices. The transformation of sustainability to a dimensional
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series of issues and scenarios help separate the practice from the purely technical, sterile, and
engineered designs.

Amory Lovins and William Browning address architectural sustainability by way of
another series of issues: Mainly the oversizing of building support systems.(Architectural Re-
cord, December 1992) They state that sustainability is also affected by the oversizing of
HVAC systems within large building architecture. These practices increase resource utiliza-
tion and encourage the inefficiency of buildings.

An example of this method is the down sizing of a building’s HVAC systems through
increased efficiency by utilization of natural lighting and heating/cooling systems. Natural
lighting reduces the need for artificial(energy utilizing and heat producing) lighting systems.
More efficient ventilation and building control systems also reduce the need to introduce envi-
ronmental controls for user comfort. The reduced internal load and energy consumption of
the building decrease the need for cooling systems to keep the building comfortable in warm
weather. Lovins and Browning state that the architect may create a, “building that is more
comfortable, yet needs about one-tenth the HVAC energy of a current large office building
and(through reduced mechanicals) will cost several percent less to build.”(p. 16) They rein-
force this process by mentioning that manufacturers are now offering rebates, directly to de-
signers, for increased efficiency in systems sizing practices. Thus sustainability becomes a
more economically interesting venture for architectural firms, as well as doing something that
is environmentally encouraging.

The integration of efficient architectural systems, for the support of sustainability, may
include materials that require, or have less embodied energy. Embodied energy is the amount
of energy that a specific material or system would require to be reproduced. The embodied
energy includes the lifecycle of the material, not only the replacement energy value. Avi
Friedman, professor at McGill University, stresses the need for efficient architectural systems
and efficient material utilization within residential architecture.(PA, July 1994) His study,

called the Grow Home, incorporated three parts:
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1. Building utilization of alternative materials and techniques for ecological sound-

ness. The incorporation of resource and energy efficient systems into
architectural practices.

2. The investigation of site planning and sustainable community design issues., and,
3. The application of said knowledge of parts 1 and 2 to an infill site. The monitoring

of the projects would supply increased understanding of systems efficiency and
combinations of systems that offer ‘more’ sustainable solutions.

Friedman’s study and cross examination of building models gave quantitative reason-
ing for systematic alterations within architecture. The study also offers examination of differ-

ences in material and systems embodied energy. Figure 37 shows some of the issues ad-

dressed within the study:

ENERGY AND COST SAVINGS FOR A SEMI-DETACHED GROW HOME

BUILDING ENVIRONMENTAL BENEFITS ENERGY  ADDED
SAVINGS CONSTR.
(MJ) COsT

PLYWOOD  599%LESSE ENERGY 17,493 -$368
T0 0SB EFFICIENT USE OF RESOURCES

(BETTER USE OF WOOD FIBER)

FIBER GLASS 56% LESS EMBODIED ENERGY 3,104 5441
TO CELLULOSE LESS RESOURCE DEPLETION
(RECYCLED PRODUCT);
BIODEGRADABLE

" ASPHALT T 2952 $1,001

TO CEDAR

LESS RESOURCE DEPLETION
(RENEWABLE RESOURCE)

SR i TYBEADOEIES Gy

CUNYL " 920 LESS EMBODIED ENERGY: 38,124 5788

JO CEDAR LESS RESOURCE DEPLETION

(RENEWABLE RESOURCE)
] B O R IR T By R IR A
CLAYTO 55% LESS EMBODIED ENERGY 9,986 NEGL.
CONCRETE

F 4 FLOORING  : 7y 24 L T e MR R G

CARPETING TO 75% LESS EMBOD!ED ENERGY; 8 347 $724
PARQUETRY LESS RESOURCE DEPLETION

LESS TOXIC WASTE
VINYLTO 85% LESS EMBODIED ENERGY 3995 $908
CERAMIC LESS TOXIC WASTE

Fig. 37. Energy and Cost Savings For a Semi-Detached Grow Home
From Progressive Architecture, July 1994

An understanding of system and material embodied energy and efficiency allows the architect
an informed model for building systems selections. Friedman’s research offers an introduction

to the types of research needed for increased understanding of systems sustainability in archi-
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tecture. It is important to note that Friedman’s research was produced within a collegiate en-
vironment and is therefore a first step in the attempt to produce a new type of informed archi-
tect.

One other theme being investigated within the study of sustainable architecture is the
ability to reutilize existing buildings or recycle them. William McDonough stressed this point
in the monumental design of the ‘ecological’ Wal-Mart in Lawrence, Kansas of 1993. The
design included higher ceilings for multiple unit housing in the next century. McDonough en-
couraged design for reutilization sake, one where the commercial building would not make
itself overly specific in purpose and/or style. The building, after being vacated, would offer
enough incentive for minor alterations to be made and new tenants to create a new identity for
the building.

The recycling of buildings can also relate to sustainability by the disassembling of
older, ‘unusable’ structures, and selling or reutilizing the materials and systems for future
construction. This theory was investigated in Portland, Oregon by Jeff Joslin.(Progressive
Architecture, July 1994) Joslin studied the demolition of residential buildings: The value of
materials salvageable through a careful demolition process, the ability to reuse building mate-
rials in other projects, and the economic issues of material reclamation.

Joslin studied whether the material being saved through a careful building
‘defabrication’ by a team of workers costs more than the fast demolition of the building by
machinery and the purchasing of new materials. He found that the deconstruction process
was competitive to the machine deconstruction of buildings and the materials from the defab-
ricated buildings were generally worth $4 per square foot of building. The process starts to
pay for itself and differs the costs of dumping the refuse of the demolition.(p.92) The embod-
ied energy savings, the energy costs of replacement material through production, was about
43,513 Btus per square foot of demolished building. That is estimated to be about 9% of the
total energy required for the original construction of the building.(p.92)

The study was also related to regional and national issues of construction. Joslin

noted that the material savings through this process could reduce the need for new lumber by
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more than 800 million board feet annually.(p.92) The economic savings of such a develop-
ment would range around $1.5 billion in salvaged materials. The ecological savings of the
process, though not mentioned, would be far beyond the costs of saved materials in regional
ecological systems integrity and retained aesthetic value.

Joslin’s investigation relates the sustainability of architecture, from the site scale to a
societal scale, to the ability of developers to reutilize materials for construction multiple times.
Though the reutilization rate of said material may only be around 80% efficient, the relayed
ecological, societal, and economic savings of the process may reduce the environmental
stresses for many more generations than the current use and demolish ethic of building utiliza-
tion.

Materials efficiency and reutilization within architecture must be dealt with in a sup-
portive and demanding manner. Debrah Dietur relayed the architectural sustainability issues
of materials to the monitoring and defining of sustainable categories.(Architecture, June 1993)
She applauds efforts to reach sustainability in architecture, but notes that sporadic attempts at
sustainability will only confuse the topics involved. One architect’s definition of sustainability
in architecture may fall very short of true sustainability and/or the measure(or value) of sus-
tainability to another architect. The lack of defined measures of sustainability within architec-
ture, relating to materials, manufacturing, construction, recycling, etc., reduce the chances of
formulating standards for sustainable materials production. A product that addresses a sus-
tainable issue, such as not letting off vapors that cause sick building syndrome, may also be
very material intensive to produce. Thus the material is not really sustainable, nor does it ad-
dress many of the issues commonly associated with sustainability.

An example of unaddressed sustainability within architecture was the relationship of
building innovation and the discarding of the old structures. Dietur notes, “moving into its
green complex in Lawrence, Wal-Mart vacated a perfectly habitable, 86,000-squarefoot
building less than a mile away, with little explanation of how the older building would be re-
cycled. In other words, what passes for environmental habitat may turn out to be environ-

mental hype.”(p.15) The image of a company producing sustainable architecture may rise due
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to public recognition and marketing of it’s ‘ethics’, but they may only be expanding into an-
other form of corporate architecture: ‘New’ company ethic within the buildings they produce,
yet discard the buildings they may have built for prior company innovation.

Dietur suggests profession-wide voluntary guidelines and the stressing of industry-
wide regulations for materials construction for the advance of sustainable architecture. The
advance of said standards would, “require more participation from architects and a long-term
investment in small-scale, project-specific solutions, rather than universal formulas based
solely on technological advancements.”(p.15) Architects are the ones most likely to be af-
fected by changes in material regulations and production standards, so initial influencing of
materials standards and innovations would only help stress the objectives of architectural sus-
tainability. The time invested by architects, prior to governmental intervention for standards,
would equate to expert intervention within practice regulations. The alternative is govern-
mental regulatory decisions being made by committees of industry and advocacy influenced
elected officials. It again becomes quite apparent, as William McDonough noted, that the ar-
chitect needs to take on the responsibilities for the profession’s development, rather than to
have options dictated to practitioners by other, less informed influencing organizations.

Understanding the history of architecture, precedent theories with environmental con-
cerns, current theories and issues of sustainability in architecture, and the organization of con-
cepts(from the individual firm to the national level) offers the designer insight into many of the
facets and relevant topics of sustainable architecture. Architects, not unlike planners, address
many issues of social, economic, and ecological importance within their work. While address-
ing those influences within their work, the architect must maintain their design integrity and
meet the needs of the client. Architectural sustainability addresses the issues of structure and
program within an ever-changing environment, with the objective of creating a viable envi-
ronment for activity goals for long periods of time.

It is now important to investigate the relevancy of landscape architecture to the pro-

duction of a sustainable architecture.
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Landscape Architecture
History

Landscape architecture, as a profession, has historically dealt with issues of the natural
environment from the site to the regional level. The field has gone through many movements
involving environmental and design value on the site. From the massive gardens of 16™ and
17" century France to the parks of Olmsted in the early 20™ century, landscape designers have
dealt with the natural environment in terms of ornamentation and value of aspects within an
environment. The rise of pollution and environmentalism of the 1960’s brought landscape ar-
chitecture into the realm of the preservationist and the ecologist. Landscape architect rela-
tdons with the environment expanded to include regional planning practices, park design and
preservation, to issues of nature within an urban environment.

Sustainability within landscape architecture was brought about by the increased view
of the designer as an expert in ecology, hydrology, grading, plant materials, etc. that are con-
sidered aspects of environmental constructs. Landscape architects were perceived as experts
and began to be seen as liable for the competent designing of natural environments. Many
writers, from the 1960’s to the present, have been addressing issues of the natural environ-
ment and environmental perception. Scholarly interests include the definitions of environ-
mental space, understanding the fragility of environmental factors and features, and the crea-
tion of directives for environment development for optimal human and environmental inter-

€sts.

Precedent Theory
Ian McHarg’s writings of the late 1960’s set a theoretical precedent for the viewing of

the environment and it’s development. His historic book, Design With Nature(1969), de-
scribed a different ethic in the way the designer was to experience and evaluate the natural
environment for competent, ecologically based development.

He perceived contemporary environmental perception as historically and religiously

based, yet lacking introspection into the processes that make up the environment. McHarg
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states, “Clearly the problem of man and nature is not one of providing a decorative back-
ground for the human play, or even ameliorating the grim city: It is the necessity of sustaining
nature as source of life, milieu, teacher, sanctum, challenge and , most of all, of rediscovering
nature’s corollary of the unknown in the self, the source of meaning.”(p.19) The history of
developmental practices: From the subsistence community, to the exploration of the new
world, to the colonization of new territories, and the incorporation of religion into develop-
ment tended to support human development and growth. The environment was to be devel-
oped to support human needs. It was never considered anything more than a resource for
human production. McHarg’s perception of this was, “If nature receives attention, then it is
only for the purpose of conquest, or even better, exploitation-for the later not only accom-
plishes the first objective, but provides a financial reward for the conqueror.”(p.24) The eco-
nomic ethic overtook other developmental issues as the primary directive and historic devel-
opmental practices reflect that ethic.

The current state of the environment, one of cities sprawling within large open areas,
is seen as environmentally unsound and reflective of a lack of an ecological ethic. McHarg
believes that the invention of the highway, a system laid over and through environmental as-
pects an, “analytical rather than the synthetic view and indifferent to nat.:al process-indeed an
anti-ecological view...”(p.31) The highway, when investigated through aerial photographs
and planning maps, seems to encourage the urban sprawl of the latter 20® century. By erasing
a set delineation of urban and other purpose lands, the self-contained city has proceeded to
devaluate itself into a series of subcities that are dependent on transport of people, goods, and
services for their viability.

McHarg tries to re-evaluate the understanding of the environment and it’s features for
the future study and development of land. He states, “Let us accept the proposition that na-
ture is process, that it is interacting, that it responds to laws, representing values and oppor-
tunities for human use with certain limitations and even prohibitions to certain of these.”(p.7)
Land is separated into areas of interest; each containing it’s own limitations, opportunities,

and value towards maintaining or developing. These areas of interest are:
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Surface Water Steep Lands Walls and Slopes at +25deg

Marshes Prime Agricultural Lands Promontory Sites
Floodplains Forests and Woodlands Open Plateaus
Aquifers Valley Walls w/o Forest Cover ~ Wooded Plateaus

Aquifer Recharge Areas Valley Walls with Forest Cover  Air Sheds

Each area of interest contains natural amenities such as: Geological patterns, ecological as-
sociations, and habitats of various animals that are specific and have their own opportunities
and limitations to keep in mind.

McHarg then equates the value of the areas and their amenities to the ability, or costs,
associated with the development of certain areas. A valley wall that is forested has a high
value due to the vegetation, habitat, etc. that are characteristics of it. The topsoils located on
the wall are threatened by the reduction of vegetation and development of these walls is not
considered appropriate. It’s systematic value is higher than, say, an unforested plateau where
development isn’t likely to interrupt many sensitive natural systems. Thus, the architect, plan-
ner, or designer would look for alternative development sites to locate their projects.

This methodology offers a rated selection process for lands by means of systematic
evaluation. McHarg’s method relates the functional characteristics of lands to the develop-
ment and management options and values of said lands. The architect can establish the most
applicable land selections for their project objectives. McHarg’s model has been referenced

by landscape architects, architects, and planners alike.

Current Theories
John Tillman Lyle, professor at California State Polytechnic University at Pomona and

the director of Cal. Poly’s Center of Regenerative Studies, proposes land management and
development as based on the natural orders and organizations. The orders are considered
ecosystematic, the integration of many complex environmental aspects with similar aspects

and implications. These ecosystematic orders are:
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1. Structural Order- “The composition of living and nonliving elements: Rocks, soil,
and plant and animal species....In natural ecosystems, structure is usually con-
sistent in that each species inhabits a particular niche and maintains ongoing
interactions with other species.”(p.23) The order implies an ever changing as-
semblage of interactions that form the support systems of an environment.

2. Functional Order- “The flow of energy and materials that distribute the necessities
of life to all of the species within the ecosystematic structure These flows
constitute the dynamics of the ecosystem and often explain the flux and change
that it undergoes.”(p.23) Natural energy(such as solar) invested in water,
plants, and animal systems are reinvested, or recycled into the environment by
various means. The plant dies and distributes it’s organic material to the earth
for reuse. The same goes for animals, water, minerals, etc. within an environ-
ment.

3. Locational Order- “The type and number of species that any ecosystem can sup-
port are determined largely by the environment in the particular place where it
exists, which is in turn determined by the specific local conditions of topogra-
phy, soil, and climate. An ecosystem is unique to it’s location.”(p.24) The
qualities of certain environments dictates the species and systems available and
viable.

These orders describe environmental conditions and systems in very tangible and simplistic
ways. Their intent is to define inherent environmental organizations so that the de-
signer/investigator is capable of noting more diversity within an environment and is able to
evaluate an environment with an increased understanding of the environment’s factors of vi-
ability.

The capability of an environment to maintain itself, or regenerate itself, is related to
ecological functions of the specific environment. Environmental processes are the foundations
for an environment’s sustainability; each aspect of an environment defines many other partici-
pants opportunities and limitations. Lyle notes six basic phases of ecosystematic functioning,

they are:

1. Conversion- The sun, being the primary source for life on earth, releases energy to
the earth that is converted into many other types of energy. The absorbence of
solar energy into plants allows for the growth and functioning of the plant’s
systems. The plant’s fruit or leaf is converted to energy for animals through
the digestion process. The conversion process is carried through the environ-
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ment in many ways and is eventually returned to the earth by the death and de-
cay of plant and animal material.

2. Distribution- An environment must move it’s produced materials to reinforce
processes and support environmental maturation. Wind and water move sedi-
ments and organics throughout an environment. The process reinforces the
environment by supplying many nutrients to the system and maintaining di-
versity within the area.

3. Filtration- Soils and plant materials filter the nutrients being relocated through an
environment by wind, erosion, and precipitation. This process maintains the
quality of basic systems and resources within the environment.

4. Assimilation- The death and decomposition of plants and animals returns nutrients
to the environment for further growth and development. The process provides
detritus and humus to soils, enriching them, and providing new plant material
with needed nutrients.

5. Storage- The ways in which the environment stores resources and energy deter
mines the fragility and opportunities of that environment. Aquifers for water,
mineral deposits within soils and strata, soil nutrients moving to trees and
plants, etc. relate a time factor to the movement of energies within the envi-
ronment.

The phases involved in the ecosystematic functioning of an area or region defines the capabili-
ties of the environment to withstand various degrees of modification. Lyle stresses the inves-
tigation of these systematic variables in order to gain a better understanding of the processes
involved within various environments.

The next step towards a sustainable design is to integrate aspects of human need and
environmental function into a paradigm for development. Lyle states, “In going beyond the
limitations-the narrow purpose and scope-of industrial technology and it’s linear engineering,
regenerative systems draw on human creativity for invention and adaptation to ever-varying
circumstances. They require creative planning and design to bring together diverse factors,
human and natural, and weave them into a coherent whole that is essentially a new ecosys-
tem.”(p.28) A new, human ecosystem is created utilizing the understanding of natural fea-
tures and their characteristics. Development is implemented to serve human processes, but
the system also serves as a viable environmental ecosystem. Cultural and biological functions

are maintained and/or thrive under this system.
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The utilization of ecosystematic phases, environmental evaluations, and the incorpora-

tion of human systematic relations combines to form a comprehensive system called regenera-

tive design. In figure 38, Lyle shows how land is evaluated for community development,

based on the ecosystematic functions of different topographical patterns.
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Fig. 38. Community Planning Based on Topographical Evaluation
inable Development, 1994

From Regenerativ

The figure shows how topographic features have specific utilization factors and are therefore

suited to different developmental or preservational statuses. Note that this system may be de-

rived from or integrated with some of McHarg’s land analysis methodologies for the under-

standing of features. Topographical features containing high sensitivities would be selected

for habitat or preservational functions, while areas of moderate slope and ecological function

areas would be utilized for community development.
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From the land selection process comes the community layout process. Land selected
for human uses and benefits, such as housing, must maintain the needed systems for human
survival while maintaining the safety and integrity of the community format. Figure 39 shows
a schematic model of the regenerative community: The systems that are incorporated to fulfill

the ecosystematic functions of the environment and the community needs for maintenance and

growth.
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Fig. 39. Schematic Representation of the Regenerative Community
From Regenerativ sign for Sustainable Development, 1994

The make-up of a community would be based on the needed systems for human activities
within the existing environmental properties. The flows of energy, nutrients, and water within
the community relate to the functions of the site and project objectives.

There are a series of strategies that increase the integration of optimal systems within

the formulation and construction of regenerative communities. Lyle states, “With more inter-
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actions involved, more options available and far more flexible technologies to deal with, re-
generative design provides virtually unlimited opportunities for invention and for devising
varied ways of combining elements.”’(p.37) The next dialogue necessary for the design proc-
ess is which options are of most value to the community objectives and which combinations of
systems fulfill the ecological conditions of the region and site. Regenerative community de-

sign contains twelve strategies for optimal development, they are:

1. Letting Nature Do The Work- The current philosophy of waste management, en-
ergy supply, food production, shelter, water supplies, and distribution of sys-
tems within communities has dealt with high technology, high resource utiliza-
tion, and the concentrating of systems. In nature the process is carried out
through ecological processes that maintain viability through evolution. Lyle
suggests that the reduction of technological systems and the modifications to
more natural processes. The natural processes reduce resource utilization,
waste through production and maintenance, and the need for labor intensive
maintenance systems. Observation and scientific evaluation of the natural sys-
tems would be the primary maintenance required within these systems.

2. Considering Nature As Both Model And Context- Lyle states that there is an im-
portance in maintaining the ecological systems within the context of the site or
region. Those systems are time tested and acceptable under the environmental
conditions. Trying to maintain the project’s influence on the site as equal to,
or as close as possible to, the natural levels of the environment provides a vi-
able model for development within the environmental context.

3. Aggregating, Not Isolating- The dissection of natural systems into their compo -
nent tends to remove the process of interactions between components within
the system. Lyle states that this has happened in the study of the environment
and the study of civilizations. Cities developed from fully integrated towns and
communities. The process of development removed the aspect of interactive
activities and spaces, thus zoning use of lands and areas. The utilization of an
area for more than one purpose, such as communal space and market space,
offers a reduced footprint for development and an increased interaction base
for the community. The increase of interactions within a community can be
related to the pride and participation within the community.

4. Seeking Optimum Levels for Multiple Functions, Not The Maximum Or Minimum
Level For Any One- Lyle states that historically development has been goal
oriented, design has been utilized for the optimization of one particular objec-
tive with the exclusion of all other aspects of the process or area. That men-
tality has made for the precise estimation of systems and their function, but has
cost the other facets of the environment into a non-sustainable level. The re
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generative process would incorporate other systems into an approximation of
value required within an overall system for viability. The overall system would
then be planned according to the approximations for the best match of all as-
pects of the environment, not for the maximum production of one aspect.

5. Matching Technology To Needs- The appropriateness of systems implementation
is related to the need of, and the difficulty of, obtaining an outcome. Lyle
notes that the utilization of fossil fuels to function HVYAC systems, instead of
utilizing the natural processes of heating and ventilation, produced an overly
technical solution to an easy aspect of comfort control. The utilization of
highly technical systems is justified when the system reduces the resource utili-
zation and burden of desired outcomes. The need is to define the project needs
and to maintain an equilibrium of technology and requirements.

6. Using Information To Replace Power- The accurate description of systems re-
quirements is the key to the accurate designing and sizing of systems. Oversiz-
ing of systems increases the resource utilization of the system, as well as over
produces the desired outcome. This concept was raised in the HVAC sizing of
buildings in the Architectural section. Lyle stresses the need to size systems to
accurately represent the needs of the project.

7. Providing Multiple Pathways- The ability of a community or building to feed off of
multiple systems for the optimum use of systems. This occurs primarily with
energy production within regenerative buildings and communities. As Lyle
suggested, the Rocky Mountain Institute utilizes photovoltaic units for power
production during the day. After the optimum production of solar energy has
passed, the control systems of the building change over to alternative energy
systems for power. This methodology for power supply and consumption re-
quires multiple systems for power production and the related high prices of
installation, but they may be capable of supplying power to utilities when there
is an overflow of energy within the system.

8. Seeking Common Solutions To Disparate Problems- Municipal systems of man-
agement, such as sanitary sewers, are devoted to single purpose management
with minimal goals for solutions to other aspects of the community. A regen-
erative system would utilize many systems, not unlike natural ecosystems, to
resolve the complex issues of on-site management. The systems therefore re-
emphasize the natural order of organization and support those systems by their
organization.

9. Managing Storage As A Key To Sustainability- Traditional resource utilization
tends to deal with reserves as unending storages for utilization. The process is
unrealistic at best. Regenerative practices support the theory that these re-
serves vary in amount due to environmental conditions and processes. They
support the utilization of resources in relation to the replenishing of the re-
source bases.

10. Shaping Form To Guide Flow- This strategy stresses the ability to shape the envi-
ronment to obtain a series of objectives, without reducing the quality of the

119



environment. By utilizing non-pollutive products, the community may achieve
it’s objectives, but in a friendlier manner for the environment.

11. Shaping Form To Manifest Process- Technological systems and processes tend to
be very intense and demand attention in their forms. The objective is as much
covering up the unsightly aspects of production as the act of producing itself.
Regenerative processes are intended to be seen by their nature. This system
consists of combinations of natural elements in organizations that are func-
tional and not unsightly. Lyle stresses that these systems create a reinforcing
natural aesthetic within the landscape.

12. Prioritizing For Sustainability- The process of transition between using the tech-
nology based systems and the utilization of regenerative systems requires many
decisions of ethics and priorities. The attempt of integrating the new ideas and
methods will expand the public’s perception of possibilities and lead to a
change of priorities with regards to material and process selection. Lyle
stresses the need for integrating concepts into decision making processes for
the expansion of the regenerative theory.

The strategies are intended to increase the designer’s perception of necessary concepts and
issues with regards to community design. When taken in consideration, and utilized as a basis
for investigation, the strategies become the foundation for systems guidelines and community
planning practices.

Lyle’s regenerative model is an example of the maturation of sustainable theory with
regards to landscape architecture. While it’s implications relate to architecture and planning,
the model tries to define systems within ecosystems and emphasizes responsible planning
practices for community development. When taken into investigations, the designer may be

more capable to evaluate existing environmental conditions.

Policy Issues
Once a region has been evaluated, using McHarg or Lyle’s methodologies, the ques-

tion arises of how to uniformly evaluate and regulate developmentally sustainable patterns and
policy making. Michael Ellison, the President of the Landscape Institute, feels that many
‘sustainable’ landscapes are aesthetically preferable to man made systems, yet may not per-
form as they should and are confused attempts at innovations.(Landscape Design, 1994) He

notes that some communities are redefining the principles of sustainable design without look-
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ing towards experts for design policy input. The regulations regarding sustainability are ques-
tionable and “should be asked for an explanation.”(p.47)

Another aspect in need for understanding is the delineation of lands for development.
Ellison notes that, *“...we ignore the visual consequences for those wide open spaces which are
unfortunate enough to be earmarked as extensive industrial sites; but in any cost-benefit
analysis it is essential not to ignore either side of the account.” The lack of concern for the
aesthetic properties of an environment is another way of polluting the environment. The envi-
ronment may be sustainably viable, yet the appearance may not be beneficial and then becomes
a cost of development that must be accounted for.

Ellison concludes by expressing that policy must relate to the issues of environmental
value and sponsored by the authorities that produce the policy. He states, “It might also raise
the question of whether it is right for central government to proclaim a policy allegedly in the
national interest while leaving it to individual entrepreneurs and local planning authorities to
decide whose windswept horizons are to pay for it.”’(p.47) It is convenient for the govern-
ment to state interest in a policy or issue, but it is another thing entirely for a governmental
agency to produce a plan for management that includes measures for policy payment.

Community policy making has taken on sustainability in many ways. Communities are
creating water control projects, as well as other community infrastructure projects to increase
environmental quality and create viable alternatives to technologies based models for the miti-
gation of community wastes, etc.. Heidi Fischer notes, “Many regions of the country have
already turned to these kinds of issues- called “soft infrastructure”- to help solve problems
brought on by “hard”-engineered systems.”(Utne Reader, 1993)

The utilization of alternative systems forms ecological foundations in community ar-
eas that are not usually addressed by such systems. An example is the use of flood tolerant
trees over gravel catch basins. The implementation of this type of system allows parking ar-
eas, etc. to drain by natural means while reducing the water in the lot. The process offers
adds to the visual aesthetic of the parking area and relieves the community sanitary sewer of

some stress. It would also help recharge the area’s aquifers.
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Fischer addresses the issue of economics with these implemented alternative systems.
She states, “Though new planting and landscape design often involve a greater initial invest-
ment than do traditionally engineered systems- more land taken off the tax rolls or a heftier
cash outlay to support the painstaking process of establishing native vegetation- they have big
long-term payoffs.”(p.47) The value of lands, surrounding these alternative systems, would
remain higher than if the environment were reduced or destroyed for the engineered systems.
The tax structure of the community would modify to absorb the losses of the naturally kept
lands by accepting the increases around the new amenities.

Experimentation with sustainable systems within an environment does attract attention
and criticism from various sources. An example of good intention challenged by advocacy
groups is the Ahmanson Ranch.(Landscape Architecture, 1994) Environmental advocates and
other interest groups have been suing(for a total of nine lawsuits) the project due to it’s im-
plementation of housing techniques and site development. Although an experiment, such as
the Ahmanson Ranch, may not be feasible after some time and observation, the data produced
through such a process may offer further directives into sustainable planning and aspects of
design.

The process of experimentation and development may include team efforts for the
maximization of the multiple aspects of the area or region. As Lyle and McHarg implied, the
varied systems require respect and understanding for viable development. Therefore, it may
be in the best interest to accept or require the services of many experts to develop initial un-
derstandings of regional aspects. The information may set precedence for future development
and provide information the individual project would require for sustainable, or regenerative,
architecture.

The Haymount development project in eastern Virginia is such a case where multiple
experts were consulted to support the development of a sustainable community. A team of
architects, landscape architects, engineers, hydrologists, and planners established a series of
concerns and standards for the integrated design process.(p.59) They accepted McHarg’s

theory of a sustainable landscape: A landscape is only sustainable if taken as a series of inter-
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related systems. The exclusion of a system as valued reduces the environment to a series of
processes that can not be maintained naturally. The team attempted to address the environ-
mental systems of the region by expert analysis of the aspects. The project was then designed
to support said systems and organizations within the environment.

Community and other sustainable developmental interests help increase client aware-
ness and public perception of environmental processes and constructs. Landscape architect
Carol Franklin thinks that it is the designers job to lead the public in it’s developmental
tastes.(p.61) To abide by public perceptions of value within community constructs, the archi-
tect, or landscape architect, provides a service like a politician. In order to be utilized for
services, the architect must appeal to the desires of the public in their designs. By defining the
values of development, the designer obtains the leader position. Their actions in defining
regulations and developmental patterns allows the respective fields a gained position of
authority and freedom.

By understanding the many theories, concerns, and positions of the landscape archi-
tect, one can begin to define their prospective roles within the sustainable developmental
model. The landscape architect’s concerns for natural systems within the environment, the
inherent aesthetics of environmental aspects, and the design of supportive landscape systems
for human and environmental gain become intricate aspects of a sustainable development. The
integration of the landscape architect’s expertise into the sustainable model offers additional
introspection into ecological systems in a design manner.

It is now possible to integrate the design profession’s interests and the ecological, eco-
nomic, and sociological constructs of civilization into a structure for architectural review and

an understanding of developmental issues that can be applied in various scales and constructs.
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