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ABSTRACT

The purpose of this thesis is to examine the impacts
of subdivision regulations and local government policies on
the adoption of sustainable technologies and design
practices in Knoxville, Tennessee. Case studies were
conducted on three subdivisions, each marketed towards a
different income level. Land-use zoning, city subdivision
regulations, subdivision covenants and subdivision by-laws

were reviewed in this study.

It was observed that all case studies had similar
levels of restrictions placed on residential designs. The
low-income case study had the newest zoning and
incorporated the most sustainable practices into its

regulations, in comparison with the other two case studies.

Overall, the evaluation concluded that in most cases
sustainable technology and practices were not restricted.
When a technology or practice was restricted, the placement
of additional procedural hurdles was the most common form
of restriction. Some regulations and polices did ban the
use of some technologies or practices but only in very rare

incidences.
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Chapter I
Introduction

Purpose:

The purpose of this thesis is to examine the impacts
of subdivision regulations and local government policies on
the adoption of sustainable technologies and design

practices in Knoxville, Tennessee.

Background:

“Since the Industrial Revolution, the effects of human
processes such as fossil fuel burning, urban expansion,
deforestation and the use of chemicals, have put greater
and greater strains on the environment, leading to problems.
such as pollution, resource depletion and the.loss of
biodiversity. Prior to the 1960s and 1970s these problems
attracted relatively little attention from the public,

i The health of our environment

media and governments.”
was not considered an issue.

By the 1970s, “Americans were slurping leaded gas
through massive V8 sedans. Industry belched out smoke and

sludge with little fear of legal consequences or bad press.

Air pollution was commonly accepted as the smell of

! ARIC. (2003). Electronic Reference. Retrieved June 18, 2003, from
http://www.doc.mmu.ac.uk/aric/esd/Earth/Environmental_Movement.html
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n? It was under these environmental

prosperity.
conditions on April 22, 1970 that the United States had the
world’s first Earth Day. Many people consider Earth Day
1970 to be the birthplace of the modern environmental
movement . The political momentum from this movement
helped the federal government to create the Environmental
Protection Agency and sequentially the Endangered Species
Act, Clean Air Act and Clean Water Acts. It appears that
Americans were beginning to become aware of the
unsustainable demands they were placing on the physical
environment.

In 1973 the Arab 0il Embargo helped to. further awaken
American to its dependence on fossil fuels, and to the
stresses it was placing on the physical environment. The
Embargo caused fuel shortages to occur across the nation.
Sometimes automobile lines formed several blocks long as
they waited for the limited supply of gasoline. The
nation and its vehicles slowed as the economic engine began
to sputter.

Decades of inefficient growth patterns, the popularity
of the personal automobile, cheap fossil fuels and a belief

that the earth’s natural resources were infinite made

2 EarthDay Network. (2003). Electronic reference. Retrieved June 18,
2003, from http://www.earthday.net/about/history.stm

2



America’s economic engine increasingly inefficient and
dependant to foreign natural resources. As the nation’s
dependence on foreign fuel sources increased, the embargo
made people begin to question the use of fossil fuels, as
it’s impact on the environment became known.

As a result of the embargo, funding for oil
exploration and nuclear energy within the United States
increased as the country looked for new sources of fuel.
Energy efficiency became a consumer issue, as Americans
began to demand more efficient cars and buildings. The
increase in sales of smaller, more fuel-efficient foreign
vehicles made American businesses re-evaluate the way they
design and build their products.

Builders began to explore new methods of making
buildings more environmentally friendly. In the 1970’'s
solar homes grew in popularity and were publicized as the
homes of the future. Office buildings were becoming better
insulated and more airtight. The growing awareness from
these events introduced many Americans to the concepts of
sustainability.

It has been over 30 years since these events occurred;

many new modern day technologies and practices were born as



responses to these events.

Today, the environment, urban sprawl, automobile
congestion, energy usage, global warming, water consumption
and declining urban centers are all still problems facing
our nation, but there has been a growth in awareness of
these issues over time. Grassroots efforts continue to
push for stricter regulations, while the government
attempts to find a balance between the current interests of
industry and the long-term interest of the environment.
Change cannot happen overnight, but advances in technology
and changes in habits may help to bring our country
slightly closer to a sustainable future.

This thesis attempts to examine how. the local
government regulations address this future. It examines
how one community (Knoxville, TN) addresses one part
(residential development) of a bigger picture
(sustainability) to see how their regulations address the
issue of sustainability. This may seem like a very small
part of the described problems, but the decisions made on a
local level, when combined with decisions from other
communities, can have a profound impact on national efforts

to promote sustainability.



Research Questions:

In this thesis the following questions will be
addressed:

Primary Question:
e How do subdivision regulations and local government
policies affect the adoption of sustainable technology
and design practices in residential communities of

RKnoxville, Tennessee?

Secondary Questions:

e What are the primary regulatory barriers inhibiting
the implementation of sustainable practices?

® What regulapory differences, if any, do rgsidential
developments of different price levels have when
addressing issues of sustainability?

e What changes, if any, should be made to the overall
system of subdivision regulations and land-use

policies to promote the use of sustainable

technologies and design practices?

Methodology
This thesis is a diagnostic case study on how the

adoption of sustainable technologies are affected by



covenants, subdivision and zoning regulations. This study
will examine three new subdivisions, each chosen to
represent a different housing price level (low, medium,
high) in Knoxville, Tennessee. A literature review was
conducted to obtain a better understanding of the history
behind the sustainability movement, intended purposes of
housing regulations, available technologies, the physical
requirements of these technologies, and commonly used
sustainable design principles. This study will also look
at how Knoxville regulations affect the ability to use
these technologies and principles in residential design.
To see if the quality_ofjregulations is equal across

. économic levels,. case studies were chosen from different
price levels.

A matrix will be developed to evaluate how each case
study’s regulations affect certain areas of sustainability.
The categories used for this evaluation are based from a
study conducted by Oak Ridge National Laboratory (ORNL)
titled: Sustainable Design Construction and Land
Development, Guidelines for the Southeast.? They will
include Land Use Planning, Site Development, Sustainable

Buildings Materials and Sustainable Building Energy

3 pak Ridge National Laboratory, Sustainable Design, Construction and
Land Development (ORNL/TM-2000/192) iii
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Efficiency. By coordinating these categories and sub-
categories, it is hoped that any reader examining
regulations identified by this thesis to be restricting
would refer to the similar category in the ORLN report for
technical reference on the purpose and physical needs of
the technology in question. The results of the matrix
will show areas where regulations address issues of
sustainability. It will also attempt to show if they
support or suppress sustainability principles.

It should be noted that a new classification system
for evaluating housing environmental standards is scheduled
to be completed in the next few years. This system is
being developed by the US Green Building Council as an
addition to its LEED (Leadership in Energy and
Environmental Design) classification system.

LEED’s has gained national support with its
classification system for new building construction. The
General Services Administration (GSA) and the Department of
Energy (DOE) are supporting the LEED standards by requiring
all new agency construction to be LEED certified. The
Department of Housing and Urban Development (HUD) is

helping and is anticipated to support the new LEED'’s



housing standards. If HUD were to support the new LEED
standards and require all of its new construction to be
LEED certified it would help the standard to gain support

and acceptance as a national staidard.*

Significance:

A suburban subdivision is one of the most common types
of new land developments in the United States. Often
these developments occur in the outskirts of urban areas
and on previously undeveloped land. Their design promotes
low density living, which underutilizes land and
infrastructure, ‘increases vehicle usage and decreases the
biodiversity of the land. When viewed as a whole, these.
types of developments can have a tremendous impact on how
communities allocate governmental and natural resources.
When viewed from a national or global perspective, these
impacts are not sustainable. Regardless, subdivisions
remain the housing type of choice for many American
families.

Assuming that economic forces will continue to promote
this type of development in the foreseeable future, the

question that could be asked is: How do we minimize the

¢ US Green Building Counsel. (2002). Electronic Reference. Retrieved
June 14, 2003, from http://www.usgbc.org/leeds.htm
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negative effects from these types of developments on our
community and environment? Advances in technologies,
governmental legislation and efforts toward conservation
all attempt to address this question.

Governmental tools that communities can use to help
answer this question include land-use zoning and
subdivision regulations. These tools are part of the
police power, which allows communities to regulate the use
of private property when it is done for the public good.
They help to regulate land uses and establish minimum
standards that developments must meet. This evaluation of
‘regqulations should act as a significant attempt to aid in
- 'the recommendations of how a local government can use these
tools of regulation to minimize the negative impacts of

subdivision development and restrict sustainability.



Chapter II

Literature Review

Concept of Sustainable Development:

In 1983 the United Nations appointed an international
commission to propose strategies for sustainable
development. The resulting report published in 1987 was
titled “Our Common Future,” also widely known as “The
Brundtland Report.” The report defined sustainable
development as “Development, which meets the needs of the
present without compromising the ability of future
generations to meet their own needs.”’

William D. Ruckelshaus wrote in the magazine
Scientific American that “sustainability is the emerging
doctrine that economic growth and development must take
place, and be maintained over time, within the limits set
by ecology in the broadest sense-by the interrelations of
human beings and their works, and the biosphere... It
follows that environmental protection and economic
development are complementary rather than antagonistic

processes.”®

® United Nations, Our Common Future Report, New York: United Nations,
1987.

® Ruckelshaus, William. “Towards a sustainable world.” Scientific
American, Sept 1989: plld4.
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At the International Union for the Conservation of
Nature (IUCN) conference held in Ottawa, Canada, over 50
nations agreed to the following statement that “Sustainable
development seeks... to respond to five broad requirements:7

1. Integration of conservation and development

2. Satisfaction of basic human needs

.3. Achievement of equality and social justice

4. Provision of social self-determination and
cultural diversity and

5. Maintenance of ecological integrity”

Each definition is slightly different but all attempt
to define the same theme. For the purpose of this thesis
thelIUCN’s (International Union for the Conservation of
Nature) definition of “Sustainable Development” is the
basis for this discussion of sustainable development.

This definition was chosen because it attempts to organize
it’s sustainable development into several themes. This
thesis will only be addressing themes 1,2 and 5 in its
research. While themes 3 and 4 are essential to having a

sustainable development, they deal less with the physical

7 International Union for the Conservation of Nature, Conference on
Conservation and Development, Ottawa, Canada 1986
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environment and more with the social and cultural issues of
sustainability, which is not part of this research.

It is important to have sustainable development;
without it we are writing checks that future generations

will have to pay.

Sustainable Technologies and Practices:

This section explains the most common sustainable
technologies and practices used in subdivision design and
residential cladding techniques. The regulations reviewed
in this study address only these external areas of
residential design. ~There are many sustainable
technologies related to design of residences including:
construction methods, materials, and energy usage that
focus more on the interior of a residence. The use of
these technologies are commonly regulated by building codes
and are not going to be discussed because they are outside

the scope of the defined regulations.

Sustainable Technology:

There are many external and internal sustainable
technologies available to residential design that lessens

energy consumption. When regulations do conflict with

12



sustainable technologies, it is commonly the systems that
are used, or applied, to the exterior of structures. This
section will discuss the most common external sustainable
technologies and the physical requirements in order to

work.

Solar Energy Requirements

There are two types of solar energy system’

s passive and active. Active systems harness the sun’s
energy through solar collectors that convert the energy to
electricity, or as a heating source by warming air and
fluids. Passive systems are designed to harness the sun’s
energy by -non-mechanical means through- -the heating of
thermal mass or ‘air inside structures.

“In both systems the optimum collector orientation is
true south. True south is the highest apparent point in the
sky that the sun reaches during the day (True south should
not be confused with magnetic south as indicated on a
compass.) Collector orientation may deviate up to 20° from
true south without significantly reducing the performance
of the system. Trees, buildings, hills, or other

obstructions that shade collectors reduce their ability to

13



collect solar radiation. Even partial shading will reduce

heat output.”B

Active Solar

According to the US Department of Energy, active
systems require that solar collectors be tilted at an angle
equal to your latitude minus 15° for optimum performance® in
summer and plus 15° your latitude for optimum performance in
winter conditions. Knoxville’s optimum performance in

winter would be latitude 36° + 15° = 51° or a 15/12 roof

. pitch. The optimum performance in summer would be 36° -
15° = 21° or a 4/12 roof pitch. A collector receives the
most solar radiation between 9:00 a.m. and 3:00 p.m. It

is usually most economical to design an active system to
provide 40% to 80% of the home’s heating needs.?’

It should be noted that active solar collectors used to
produce electricity should be oriented (South on June 22)

to receive the maximum solar benefits for the summer months

8 US Department Of Energy, Offices of Energy Efficiency and Renewable
Energy. (2003). Electronic Reference. Retrieved June 18, 2003, from
http://www.eere.energy.gov/consumerinfo/refbriefs/ad4.html
yUSDepartment Of Energy, Offices of Energy Efficiency and Renewable
Energy. (2003). Electronic Reference. Retrieved June 18, 2003, from
http://www.eere.energy.gov/consumerinfo/refbriefs/ad4.html

10 ys Department Of Energy, Offices of Energy Efficiency and Renewable
Energy. (2003). Electronic Reference. Retrieved June 18, 2003, from
http://www.eere.energy.gov/consumerinfo/refbriefs/ad4.html
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Figure 2-1. Average Annual Daily Solar Radiation

(From: US Department Of Energy)

when the energy is most abundant (Figure 2-1). It is
assumed by the writer that most subdivisions would be
developed with access to traditional utility services.
For this reason, energy collection would be used in
conjunction with a traditional utility service. Any excess
energy collected during the summer months would be sold to
the utility company and used to offset future needs in the
winter months.

On the other hand, active solar collectors used to

heat a structure should be oriented to receive the most

15



solar benefit for the winter months (South on December 21),
since this is when the heating demand is greatest.
Possible regulation conflicts with active solar systems
might be height restrictions, use of external structures,

aesthetics, and non-compliance to building codes.

Passive Solar

There are two methods that of passive solar systems
use the sun’s energy. The first relies on the sun’s
radiation to warm a large thermal mass inside a building.
The most common thermal masses are water, stone, brick and
concrete.

The second method a passive system uses the sun’s
solar radiation to warm the air. An example of this
method would be a greenhouse. The only physical external
requirement for a passive solar system to be effective is
that it be oriented towards true south (December 21) and

free of obstructions, which can cause shadows.

Wind Energy Requirements

All wind systems consist of a wind turbine, a tower, wiring

and the balance of system components: controllers,

16



inverters and/or batteries. A wind turbine harnesses the
kinetic energy of the wind and converts it into mechanical
or electrical energy that can be used for practical
purposes.”’ According to the US Department of Energy, wind
turbines are economical in wind power classes 4-7.%% The
winds in Knoxville, and around most of the Southeastern US,
have a wind power rating of 1-2, making wind generation not
an economically feasible power source (Figure 2-2).
Mountain areas surrounding East Tennessee including the
Great Smoky Mountains National Park have wind class ratings
of 4-7 making wind generation a feasible alternative for
these locations. ' Since wind generation is not a feasible-
option in the'.proposed research area, it will not be
addressed further in this document. Nevertheless,
regulatory conflicts would be height restrictions, siting

restrictions and sound nuisances.

Geothermal Heat Pumps

Geothermal energy is a power source not often
considered in East Tennessee. Often, geothermal energy is

associated with the harnessing of energy from hot springs

! American Wind Energy Association. (2001). Electronic Reference.
Retrieved June 18, 2003, from http://www.awea.org/tur/wind.html
12 pOE Offices of Energy Efficiency and Renewable Energy. (2003).
Electronic Reference. Retrieved June 18, 2003, from
http://www.eere.energy.gov/wind/we_map.html
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and geysers mostly found in the western states. These
natural features are not commonly found in East Tennessee,
the geothermal energy of the earth is still available for
use in buildings. The earth stays a constant temperature
just ten feet underground. A geothermal heat pump (GHP)
uses this constant temperature as a heat source in the
winter, and as a heat sink in the summer to heat and cool
homes. Through a system of underground pipes, a GHP
transfers heat from the warmer earth, or water source, to a
building .in the winter. It then takes the heat from the
building in the summer and discharges it into the cooler
ground.!? The US Environmental Protection Agency (EPA)
calls GHPs the most energy efficient, environmentally
clean, and cost effective space conditioning system
available.* The biggest benefit of a GHP is that it uses
25%-50% less energy than a conventional heating and cooling
system. The only requirement for the use of a GHP is
available land or water for installation. Possible
regulation problems associated with the use of a geothermal

heat pump would be drilling and lot sizes.

13 Us Department of Energy, Offices of Energy Efficiency and Renewable
Energy. Geothermal Heat Pumps DOE/GO-10098-652 Washington: GPO 1998
1 Environmental Protection Agency (1994). 430-R-93-004, April 1994
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SQ§tainable Practices:

There are several common design practices associated
with sustainability that are not technology intensive, but
can offer significant benefits to issues related to
sustainability. These design principles can be applied

under the scope of the reviewed regulations.

Solar Building Orientation

The most beneficial energy saving practice that can be
used to promote sustainability is to orient structures
south (northern hemisphere) towards the sun. This was a
very common design practice before the use of modern HVAC
systems. With the invention of HVAC and cheap energy,
designers feel less obligated to.orient structures. The

benefits were described in a previous section.

Solar Landscaping

Solar Landscaping is the use of natural vegetation to
shade structures from sun in the summer and provide solar
access to structures in the winter. A study by the
Lawrence Berkeley National Laboratory and the EPA estimated

a 25%-50% reduction in annual cooling energy consumption

20



through well-designed landscape design!®. In addition,
solar landscaping can improve aesthetics, environmental
quality, privacy, noise buffering, privacy, and spatial
definition. Landscaping and mounding of earth can also
help to protect structures from wind. It should be noted
that solar landscaping and solar energy collection are not
compatible uses on the same structure. Solar landscaping
produces shadows, which reduces the efficiency of solar
collection. A shade tree in the summer can block up to
100% of sunlight reaching a structure, and can block a
minimum of %30 in the winter. A possible regulation
problem that might occur with solar landscaping would be

.setbacks for tree plantings.

Landscaping to Promote Biodiversity

Suburban subdivisions often reduce the biodiversity of the
land when created. Subdivisions commonly have homogeneous
plantings, which reduce the biodiversity of the ecosystem.
An example of these plantings would be the use of non-
native lawn grasses in front yards of residences. These

types of plantings are not able to support the needs of

15 Environmental Protection Agency. (2003). Electronic Reference.
Retrieved June 18, 2003, from http://yosemite.epa.gov/oar/
globalwarming.nsf/webprintview/ActionsLocalHeatIslandEffect.html
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existing plant and animal life, thus causing them to perish
or leave the area.

In Sara Stein’s book Noah’s Garden: Restoring the

Ecology of Our Own Back Yards, she describes how the use of

responsible landscaping and design can maintain
biodiversity in a subdivision (figure 2-3).%® She proposes
the use of native plants arranged in a manner on a lot
that, when combined with other lots, would produce an
interconnected “mosaic ecosystem.” This ecosystem
creates bio-diverse plant and wildlife corridors within a
development to support native plants and wildlife (figure

2-4)..

6 stein, Sara. (1993) Noah’s Garden: Restoring The Ecology Of Our Own
Back Yards. Houghton Mifflin Company, New York. 48-50pp.
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Figure 2-3. Landscaping to Promote Biodiversity

(From: Noah'’s Garden)
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Figure 2-4. Mosaic Ecosystems

(From: Noah'’s Garden)
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Chapter III

Case Study #1 Mechanicsville Commons

T ——————

Figure 3-1. Rendering of Mechanicsville Commons

(From: Urban Design Associates)

Commuunity Baékgroﬁhd:

Dating back to 1870’s, Historic Mechanicsville is one
of the oldest neighborhoods in Knoxville. Located close
to the city center, it contains architectural diversity,
historic significance, and a socio-economic mix
unparalleled in the city (figure 3-1). In 1997
Knoxville’s Community Development Corporation (KCDC), a
quasi-governmental housing agency, received a $42 million

Hope VI grant from the Department of Housing and Urban

25



Development (HUD), for the revitalization of the
Mechanicsville neighborhood. College Homes, a
deteriorating low-income public housing development
constructed in the 1940’s, was demolished as part of the
Hope VI Plan.!

Constructed in phases, Mechanicsville Commons was
developed to replace College Homes as a mixed-income
Traditional Neighborhood Development (TND) also referred to
as a New Urbanist Development. Located on the former
College Home site, it contains lots for 255 new single and
duplex homes in Victorian, Second Empire and Bungalow
.atyles (figure 3-2). These home match the rest of the
historic neighborhood and are available for rent or
purchase from KCDC. . In addition, the development contains
new commercial buildings, a church, and two city owned
parks. Former residents of College Homes displaced by
the new construction were given first priority to return
and move into the new development.!®

As of June 2003, Mechanicsville Commons had completed two
of four phases and construction was beginning on the new

commercial areas. A neighborhood organization was just

17 Knoxville Community Development Corporation. (2003). Electronic
Reference. Retrieved June 15, 2003, from http://www.kcdc.org

'® wade, Becky. (2003, April 10). Interview with author. Urban Planner,
Knoxville Community Development Corporation, Knoxville, Tennessee
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Figure 3-2. Mechanicsville Commons Site Plan

(From: Knoxville Community Development Corporation 2003)
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being organized and they were beginning to draft community
bylaws. Market rate 1,300 sg. ft. homes were listing at
$119,000.%

Beginning with Seaside, Florida in the early 1980's,
TND developments have been gaining popularity across the
United States. They were created as responses to the
negative impacts previously described that are associated
with suburban subdivisions. TND’s address the social and
physical issues related to sustainability. The basic
model for TND’s are from pre-WWII noteworthy town

developments.

RKnoxville TND-1 Land-Use ZOningi

Mechanicsville Commons was developed under Knoxville’s
new TND-1 Zoning. This type of zoning classification was
developed by Knoxville’s Metropolitan Planning Commission
(MPC) and approved by the city at the request of KCDC for
the development of Mechanicsville Commons. Both KCDC and
MPC realized that Knoxville'’s current zoning regulations
were not flexible enough for a TND to be created without
requiring variances, so they worked together to develop a

new TND-1 zoning classification. This new zoning earned

1% wade, Becky. (2003, April 10). Interview with author. Urban Planner,
Knoxville Community Development Corporation, Knoxville, Tennessee.
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MPC an award from the Tennessee chapter of the American
Planning Association (APA). As of June 2003,
Mechanicsville Commons is the only development using this
type of zoning.
A traditional neighborhood development is described in
the TND-1 zoning ordinance as:
A district established to foster the development of
comprehensively planned, pedestrian-oriented
neighborhoods. This is accomplished by promoting a
variety of land-uses, housing types, and density, and
requiring skillful architectural and landscape design
in creating buildings and open spaces. This district
is. also created to avoid- the negative impacts of .
suburban sprawl by minimiéing infrastructure costs,

traffic congestion, and environmental degradation.?°

The TND-1 zoning also list 10 principles of pre 1940’s
town development that TNDs should reflect:

1. Architectural harmony

2. Varity of housing types, density, and cost

3. Parks, squares and open spaces |

4. Neighborhood centers

20 gnoxville/ Knox County Metropolitan Planning Commission. Zoning
Article 4, Section 23a (2003)
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5. Interconnected street systems

6. Sidewalks, street trees, on-site parking

7. Streets and sidewalks that are spatially defined
with buildings

8. Traffic Calming

9. Lighting for the pedestrian

10. Developments designed that can be linked to others

The TND’s description and 10 principles listed
emphasize several land-use methods that help to accomplish
the IUNC principles of “Sustainable Development.” The
principles, “Integration of Conservatiop” and “Development,:
and Maintenance of Ecological Integrity,” are addressed in
the TND description when it mentions the varying of land-
uses, the encouragement of density, promoting the
pedestrians and the promotion of open space. The IUNC
principle, “Satisfaction of Basic Human Needs,” is
addressed in the definition by promotion of a variety of
housing types and cost.

The Knoxville TND-1 zoning regulation is relatively
short in text and, as a whole, does not appear to restrict

any of the applications of sustainable technology and
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practices. In fact, its principles help to promote growth
in a manner that is more sustainable than a suburban
subdivision.

The zoning promotes green space by minimizing
allowable non-permeable surfaces (parking and driveways)
and by requiring permeable pavement when extra user demand
creates a need over the allowable limit. This practice is
good because it reduces the heat island effect common in
urban centers, and allows for a return of water to the
ground to be recharged.

The zoning regulations also list pedestrian oriented
developments as a TND design principle. This is
accomplished by requiring lighting at the scale of the
pedestrian, sidewalks on both sides of the streets, traffic
calming, narrow streets and creating walk-able commercial
destinations. By emphasizing walk-ability, people are
encouraged to be more physically active and less dependant
on the automobile, thus promoting a more sustainable
lifestyle.

Native shade trees are a zoning requirement along all
roadways. The impact of requiring native trees means they

are less likely to be harmful to the environment and better
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adapted to survive.
All of these requirements combine to help promote the

concept of sustainability.

Mechanicsville Commons Regulations:

Mechanicsville Commons subdivision regulations are
different than most current subdivision regulations. Its
regulations are adapted into the form of a Pattern Book.
The use of a pattern book is a requirement of the TND-1
zoning.

Pattern Books were developed at the turn of the 20"
‘century to illustrate residential designs before the use of
cameras. These books were very popular during this time, .
and helped to bring design ideas from distant places to the
masses. This form of representation has had a resurgence
in popularity with its use in the design of New Urbanist
communities.

The pattern book used in Mechanicsville Commons
establishes illustrated design guidelines for the
development of streetscapes, residences, parks, a church
and commercial district (Figure 3-3, 3-4). These

guidelines establish acceptable colors, materials and
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Colenial Revival Front Elevation A

Colonial Revival Side Elevetion

Figure 3-3. Typical Illustrated Page

(From: Mechanicsville Commons Design Guidelines)
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Rave Window

Spwcied Windows

Figure 3-4. Typical Illustrated Detail

(From: Mechanicsville Common Design Guidelines)
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architectural styles for the development.?!

Mechanicville Common’s pattern book offers only
guidelines, not requirements, on how site layouts and
structures should be designed and developed. The ultimate
authority according to the TND-1 zoning to approve or
disapprove a design or feature is given to MPC staff.

Given the fact that KCDC is the developer, seller, renter,
builder, and present voice of Mechanicsville Commons, it is
the opinion of this writer that MPC and KCDC are sharing
the authority to approve or disapprove design decisions.

The guidelines in the Pattern Book represent only what
is expected and deemed acceptable by MCP. There are no
written rules preventing a homeowner from incorporating a
sustainable technology like solar panels into their home
design.

To obtain approval the prospective homeowner would
request to MPC staff, who would then evaluate the request
on its compatibility with the character of the community
and Pattern Book. This request is treated no differently
than a request to use a different exterior paint color or
fence detail. This system of decision making shows the

resident what is acceptable and likely to be approved, but

2l Urban Design Associates. Mechanicsville Commons Design Guidelines.
Pittsburg: Random, 2000.
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does not explicitly ban any material, technology, design or
feature, so long as it can be adapted to conform to the
character of the community.

A review of covenants, conditions and restrictions was
conducted for Mechanicsville Commons. Within this 5-page
declaration the only binding restriction placed on property
owners was that all development of their property must
conform to the architectural design guidelines established
in the pattern book.

For all of these reasons, it seems that the
subdivision regulations for Mechanicsville Commons do not
restrict the use of sustainable technology,.so long as
these technologies are adapted into a form that is

compatible to the character of the community.

Community Bylaws:

Conversations with Becky Wade, the KCDC Coordinator of
Mechanicsville Commons, indicate that as of June 2003, a
home owners / business association for Mechanicsville
Commons has been created and is in the process of
developing community bylaws. It is unknown at this time

if these bylaws will restrict the use of any sustainable
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technologies or practices.

Conclusion:

Overall is appears that the Zoning, Covenants and
Bylaws do not encumber the use of sustainable technology
and practices as long as they are used in a manner that is
compatible to the character established by the developer’s
pattern book. The zoning classification, in fact, appears

to promote many sustainable practices.
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Chapter IV

Case Study #2 Fox Run Subdivision

e <

Figure 4-1. Entry to Fox Run Subdivision

{From: D. Bakewell)

Community Background:

Fox Run Subdivision is located in the Farragut area of
West Knox Country on what was once farmland. The
development, when completed, will be composed of 236
single-family residential lots (figure 4-1, 4-2). Local
land developer John Fiser purchased the farmland for

purpose of creating a subdivision. In January 1990, an
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Figure 4-2. Fox Run Subdivision Site Map

(From: Knoxville Geographic Information System)
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umbrella corporation named Fox Run Inc. was formed to act
as the legal entity for the property development. In
October 1993, after several months of construction, phase
one of the development was completed and lots were listed
for sale.

The subdivision is comprised of predominately white,
middle/upper class families, which is consistent with other
developments within its census tract. The community has an
active homeowners association and a well-established set of
covenants and by-laws.

While initial phases of this subdivision began ten
years ago under older regulations, this subdivision was
chosen as a case studyvbecause e 'S still'experiencing'new
construction. Based on current building rates and
economic influences, it is estimated that 15-20 residences
will be constructed in 2003

As of October 2003, the final phase of the subdivision
had just reached completion, but the subdivision is not
completely built out. Market rate 3,764 sq. ft. homes were

listing at $399,900 (figure 4-3).2%2

22 pyer, Vick. (2003, June 18). Telephone interview. Realtor, Wallace &
Wallace Reality. MLS ID 321187, Knoxville, Tennessee
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Figure. 4-3. Typical Fox Run Single-Family Residence

e, I (From: D. Bakewell)

Farragut R-1 and R-2 Land-Use ZOningi

Fox Run Subdi&ision is located in Knox County within
the town limits of Farragut. It was developed under
zoning and subdivision regulations developed by the Town of
Farragut (not Knox County or the Metropolitan Planning
Commission) . Fox Run Subdivision utilizes Farragut’s
Residential-1 (R-1), Residential-2 (R-2) zoning and
Farragut’s Subdivision Regulations. Phases 1-2 were
constructed under R-1 zoning. Phases 3-6 were constructed

using R-2 zoning.
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R-1 zoning is described in the Farragut zoning

ordinance as:
“A zone to provide for low density single-family
residential use in designated areas of the town, and
especially in areas where natural factors such as
steep slope ... and public service considerations such
as narrow and inadequate collector street impose high
public, dollar, and environmental cost on intense
urban development.”23

R-2 zoning is described in the Farragut ordinance as:
“A zone to provide for the development of moderate
density single-family uses in areas suited for such
development .. and provide access to a street which
meets minimum design standards established in the
Farragut Subdivision Regulations.”?

When comparing the two zoning classifications in

description and overall text, the primary difference

between these two zoning classifications is their lot size.

‘The R-1 zoning requires larger lot sizes than R-2 zoning..

Farragut town planner Ruth Hawk was unsure as to the

official reason why a zoning change occurred in the

subdivision’s development.?® Thus, it is concluded that

the initial phases were constructed with a lower density to

give the development a more spacious and prestigious

23 Town of Farragut. Farragut Municipal Planning Commission. R-1 Zoning
Regulations of the Town of Farragut, Farragut Tennessee. Farragut:
FMPC, 1987.

% Town of Farragut. Farragut Municipal Planning Commission. R-2 Zoning
Regulations of the Town of Farragut, Farragut Tennessee. Farragut:
FMPC, 1987.

% Hawk, Ruth (2003, June 19). Telephone interview with author. Town
Planner, Town of Farragut, Farragut Tennessee
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feeling when entering. Lots developed in the back of the
subdivision were developed with a higher density to
maximize the developer’s return on investment. The
visual difference in lot sizes when driving through the
subdivision is not noticeable.

The zoning regulations address issues related to uses,
lots sizes, building setbacks, building coverage and
building height. The regulations do not appear to be
specific eeough to address issues of sustainability other

than overall development density.

Fox Run Covenants:

The-original design proposal submitted to the Town of
Férfegut wae,for-the subdivision to~be-comp1eted-in 6
phases. The development was actually completed in 11
submitted phases. A set of regulations and covenants was
submitted for each of the six originally proposed phases.
The regulations for all six of these phases are based on a
common l7-page document, with all new modifications listed
at the beginning.?2®

The Regulation and Covenants document establishes

a “Fox Run Advisory Committee” for the purpose of approving

% Fox Run Homeowners Association: Covenants and Restrictions. (1994).
Electronic Reference. Retrieved May 30,2003, from
http://www.korrnet.org/foxrun/covs_phl.htm
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or disapproving a building’s plan for its conformance to
the subdivision design guidelines. The committee consists
of three or more members (or member representatives)
appointed solely at the discretion of the developer. The
committee’s decisions are considered final, unless %80 of
the property owners, within 1,000 feet of the property in
question, disapproves of the committee’s decision. The
way this committee is established, it allows for the
developer to maintain a large amount of control on how the
development is completed.

In addition to establishing an Advisory Committee, the
Regulation dnd Covenants place restrictions on the ‘design
of structures. These restrictions are listed under
Article XIITI - Dwelling Restrictions, which is listed

below.?’

Article XIII:

DWELLING RESTRICTIONS

Section 1. DESIGN REQUIREMENTS.

No dwelling shall be erected, placed, altered or permitted
to remain on any Lot without the prior approval of the
Advisory Committee and unless it conforms to the following
requirements:

7 Fox Run Homeowners Association: Covenants and Restrictions. (1994).
Electronic Reference. Retrieved May 30,2003, from
http://www.korrnet.org/foxrun/covs_phl.htm
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1. The design of the dwelling and related improvements
shall be of Traditional Architecture as approved by the
Advisory Committee.

2. The minimum living area square footage requirements
shall be determined by the Advisory Committee on a case by
case basis and shall be within the sole discretion of the
Committee, however, except for special circumstances
justifying an exception, a one-story dwelling having less
than 1800 square feet of heated living area, or a two-story
dwelling having less than 2400 square feet of heated living
area, will not be approved.

3. All windows and related trim shall be of wood or wood
clad construction.

4. All dwellings shall have a minimum roof pitch of 8/12.

5. All dwellings shall be of brick, or stone, or stucco,
or a combination of brick or stone or stucco, or a
combination of. brick or stone or stucco and siding.

6. All abové'ground19xterior foundation walls shall be
veneered with brick, or stone, or stucco or such other
material approeved by the Advisory Committee.

7. All fireplaces and chimneys shall be specifically
approved on an individual basis by the Advisory Committee.

8. The outside wiring of all dwellings, buildings and any
other structure shall be placed underground. No overhead
wiring of any type shall be permitted. Outside light poles,
etc. shall be approved by the Advisory Committee.

9. All dwellings shall have not less than a two-car
attached garage capable of accommodating two automobiles.
The driveway shall provide a minimum of two additional off-
street parking spaces. All driveways shall be paved with
asphalt or concrete or other materials approved by the
Advisory Committee.

10. Heating and air conditioning systems shall be

concealed from view by appropriate screening, subject to
approval of the Advisory Committee.
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11. Every dwelling shall be connected to the sanitary
sewer and public water systems serving the Lots.

12. Each dwelling may have one or more utility areas
subject to approval of the Advisory Committee. Each utility
area shall be walled or fenced to hide from view all
materials inside and the entrance thereto shall be
screened, using materials and styling which is compatible
with the materials and style and general landscape of the
Lot and the Properties.

13. There shall be no occupancy permitted of any dwelling
until such time as the dwelling, yard and landscaping are
complete except by approval of the Advisory Committee.

14. Once the retention basins as set forth on the recorded
plat have been dedicated by the recordation of said plat,
neither the Developer nor the Owners shall be responsible
or liable for the maintenance of the same.

15. The finished grading for all Lots shall be completed
in conformity with the recorded plat for The Properties and
in such manner as to retain all surface water drainage on
said Lot or Lots in "property line swales" designed to
direct the flow of all surface waters into the drainage
easements as created by the overall drainage plan for the
development, as approved by the municipal authority having -
jurisdiction over the Properties.

Section 2. MISCELLANEOUS RESTRICTIONS.

1. Mail boxes, outside lighting, and other post structures
shall be of a traditional type and design consistent with
the overall character and appearance of the neighborhood
and as selected by the Developer or an approved by the
Advisory Committee.

2. No outside radio transmission towers, receiving
antennas, television antennas, satellite antennas or dishes
or solar panels may be install