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URBANIZATION AND ENVIRONMENTAL QUALITY: IMPLICATIONS OF ALTERNATIVE DEVELOPMENT SCENARIOS

G.S. Kleppel*
I.  INTRODUCTION

A. “Urban” and Urbanization – Definitions

The word “urban” is synonymous with “city.”  It connotes “metropolitanism.”  However, few formal definitions address the breadth of meaning encompassed by the concept of “urbanness” as it is currently used in the literatures of the environmental sciences, planning, and geography.  In this article, I will use “urban” in that broad context, as a reference to the relative level of development of the human environment.  The following attributes are associated with urban systems: (1) human population size and density are substantially greater than on the surrounding landscape; (2) the level of infrastructure and services delivered by a municipal or other authority are substantially higher than on the surrounding landscape; and (3) some form of civil authority is likely evident at a substantially greater level than on the surrounding landscape.  Therefore, suburbs and even rural areas, receive urban services and exhibit urban attributes.  Indeed, infrastructure and “urban” services are characteristic of all human environments.  The relative level or scale at which infrastructure and services are provided distinguishes different urban environments.

B.  An Urban Scale

We can envision an urban intensity gradient beginning in the wilderness, terminating in the large central cities of a megalopolis, and encompassing a range of intermediate levels of human development, including frontier, rural, metropolitan fringe (which includes both rural and satellite or scattered suburban landscapes), in-fill suburbs, small and large cities. The elements along the scale of urban intensity can be organized in a myriad of ways as deemed appropriate to context and discipline.  For example, a biologist and an attorney might envision the distribution of urban elements along the scale differently.  The former will perhaps differentiate between urban, rural, and wilderness landscapes, while the latter recognizes jurisdictional and legal differences between zoning elements and development typologies (i.e., satellite versus in-fill suburbs).

C.  Historical Perspectives on Urbanization

Before the advent of agriculture, human communities were often spatially impermanent; community members traveled along fairly predictable trajectories, concordant with seasonal variations in food supply and climate.  With the emergence of agriculture, eight to twelve thousand years ago, human settlement became increasingly permanent and sedentary.
  Humans exerted substantially larger impacts on the land and resources around them, and environmental change in response to those impacts became an issue that determined the fate of communities and even entire cultures.
  Exploitation of timber resources for building and commerce, and irrigation for agriculture ensured both the success and the failure of Mesopotamia,
 Babylonia,
 ancient Greece,
 and Rome.

Patterns of urban development have always been linked to production (agricultural and, later on, industrial) and resource exploitation.  By the end of the sixteenth century, the urbanization of North America was well underway as settlements, villages, and towns were built across the wilderness.
  Even in the earliest period of American urban development, the way that land was used and the intensity of its exploitation affected environmental quality and the health of both human and non-human communities.  While the scale of human environmental impacts has changed enormously during the past three centuries, the fact remains that land use associated with urban development is among the principal drivers of environmental change.

This article will consider some of the recent patterns and environmental consequences of national, regional, and local urbanization.  Some of the factors that have created these patterns and those that have allowed them to persist will be examined.  Particular attention will be given to the socioeconomic and environmental impacts of post-World War II suburbanism and the responses of planners, architects, economists, and ecologists to these impacts.  Finally, policies that can, and in some cases are, being modified to mitigate the negative socioeconomic and environmental impacts of current urban development practices will be considered.  The intent of this article is to provide insights that might help create a clearer perception of that fuzzy interface between the law, the government, and the natural world.

II. CITY VERSUS WILDERNESS

A. Living With Our Biology
For more than ten millennia, western literature and mythology have reflected the human ambivalence toward nature.  The struggles of Gilgamesh against the forces of wild nature, his ultimate domination over nature and the loss he realizes as a result, cannot be missed in the legend.
  We long for Eden but seek the security of the city’s walls.
  Those walls, which partition us from the non-human world, or at least from those non-humans that are not in our service, alter nature, usually in ways that degrade its ability to support us or organisms like us.  By investing in agriculture and cities, (i.e., in sedentarity), for the past ten thousand years, humans have inadvertently made a commitment to alter and destabilize natural systems.
  Typically the alteration is perceived as beneficial.  Historically, this has not always proven to be the case.

If a population of animals remains in one place for any length of time and if the animals experience an intrinsically positive growth rate, the population will likely begin removing more resources per unit time than the environment can supply.  One of three outcomes is ensured: (1) the intrinsic growth rate of population either reaches equilibrium, with the ability of the ecosystem to provide scarce resources, or it crashes; (2) the population moves to a new place; or (3) the population supplements its local resources with resources from outside the habitat.
  Option (2) becomes increasingly untenable as the urban scale increases.  Option (3) is not available to most wild animal populations.  However, it is typical for sedentary human populations to import resources to maintain or increase their numbers.  Historically, there has not been a single large human culture that has overcome local shortages in resources without external subsidies.  Imperialism has often provided that subsidy.  The ancients also learned to irrigate the land but the knowledge they did not possess often proved to be their undoing.  Ultimately, irrigation created waterlogged, hypersaline, nutritionally depleted, and eroded soils.
  Babylonian harvest records show a gradual shift in agricultural production from salt-intolerant wheat to salt-tolerant barley, reflecting the failure of irrigation for food production in that society.

Costly mistakes in agriculture continue to this day and have been joined by potentially more damaging effects of industrialization, chemical and genetic engineering.
  Despite a lack of intent to advocate a return to hunting and gathering, it is nonetheless necessary to recognize that human technological progress is fraught with errors.  Such errors often have serious consequences for us and for other organisms.  These are lessons that have not been learned over the ages and may in fact be unlearnable.  Our species repeats its mistakes over time, but at successively higher levels of technology.  Thus, modern urban environments are subsidized in virtually every way.  The ecological “footprint” (the scale of influence on the environment) of even a small American city is generally more than two hundred times its land area and frequently it is larger.
  In fact, the very concept of an urban footprint may be meaningless in a global market economy.
  The implication is that the environmental mistakes that led to the demise of city-states and empires were local to regional in scale.  Our current global economic reach raises the scale of potential environmental consequences to a new level.

B.  Energy, Ecosystems, and Cities

The differences between the energy flows through modern suburbs, cities, and those through natural landscapes, are enormous.  E.P. Odum estimated these flows observing that most ecosystems function on energy scales of hundreds to thousands of kilocalories per square meter per year (kcal/m2/y).
  Even Earth’s most productive ecosystems, such as rainforests and coral reefs, move only one hundred to three hundred thousand kcal/m2/y, an order of magnitude more than the most productive farms and rural areas.
  Suburbs and cities, however, function at energy levels of one to three million kcal/m2/y.
  Energy fluxes of those magnitudes are simply beyond the capacity of most other ecosystems to handle for prolonged periods of time.  The literature is replete with evidence of damage to environmental quality and ecosystem functionality as a result of urban development.

This is not to suggest that urbanization replaces ecosystems with lifeless moonscapes.  Rather, urban development can be envisioned as the insertion of a package of energy composed of “human ecological” attributes into a landscape.  These attributes nearly always alter the original ecosystem.  The levels of biomass and production, and the importance of non-native and invasive species in the new ecosystem usually increase above those found in the original system.  Yet the overall biological diversity and stability (the ability to withstand change and to rebound from a disturbance)
 of the emergent urbanized ecosystem tend to be lower than that of the original.  While this process occurs at every level of urbanization, it is substantively different at different scales of development.  In the frontier between wilderness and rural regions, for instance, human systems function at energetic levels close to those of natural ecosystems, while in the suburbs energy levels are orders of magnitude higher than in most other natural ecosystems.

III. The Demographics of Urbanization: Local to National Trends

It is estimated that 1.0 to 1.5 million acres of rural and undeveloped landscape are being converted to urban use annually in the United States.
  Not only the magnitude of conversion, but also the pattern of urbanization is troubling.  Whether the growth rate is high or low, the trend appears to be the same: the United States population is growing at a much higher rate outside of the central cities than within them.  The suburban population is growing, on average, 7.3 times faster than that of the urban core.
  In certain cases growth is driven by in-migration to the region.  In others, where populations are stable, a sixty-year pattern of “urban flight” will nonetheless continue to drive demographics well into the twenty first century.
  The population of New York State rose from 13.5 to 18 million between 1940 and 1970 before it stabilized.
  The intrinsic rate of increase (the logarithmic rate of population change) for the sixty-year period between 1940 and 2000 is 0.006 per year.
  Florida has exhibited an order-of-magnitude higher population growth, 0.05 per year since 1950, and if the trends continue, will surpass New York in population by 2025.
  The Southeastern states, North and South Carolina, have been growing at intermediate rates.
  Thus, while the 7.2-fold difference between suburban and city growth in the south Atlantic region (North Carolina to Florida) is due to migration to the sun-belt by retirees, the average four-fold difference evident in the Northeast and Mid-Atlantic regions (New England, New York, and Pennsylvania) reflects the redistribution of existing population from cities to suburbs.
TABLE ONE GOES HERE!
Local patterns are similar to regional and national patterns.  For example, demographic data
 as exemplified by the four-county (Albany, Saratoga, Rensselaer, and Schenectady counties) Capital District in upstate New York, suggests a redistribution of a relatively stable population.
  Yet growth of suburbs exceeds that of central cities by a ratio of approximately 6:1.
  Apparently, redistribution of population within the state and the region is responsible for the observed demographic pattern.  In coastal South Carolina, migration from out of state and out of region to rapidly suburbanizing metropolitan fringes of coastal South Carolina is responsible for a 116% increase in population between 1973 and 1994, while growth within cities was considerably flatter, at eleven percent.
  Thus, while land use and development patterns in upstate New York and coastal South Carolina are similar, the demographic forces, redistribution in New York, and in-migration in South Carolina, are quite different.

IV.  A Comparison of Urban Typologies

A.  Why Suburbs?

To explain current demographic trends we must explore the history of landscape architecture and land use policy in the United States during the past sixty years.  The reader is referred to several texts for a more in-depth treatment of the subject of low-density urban development and its historical underpinnings.

Throughout history we have mourned our eviction from Eden and longed for the simple, clean, pastoral spaces of the mythical Arcadia,
 but that perception is generally unrealistic.  Given the choice, most people would opt for the security, infrastructure and convenience of the city over the relative insecurity and sparse infrastructure of the wilderness or rural America.  The suburbs seem to represent a compromise between rural and city living; a Twentieth Century Arcadia-facsimile.  Superficially, they represented a dramatic improvement over the crowded, poorly maintained cities of post-Depression era America.
  The emergent middle class of post-World War II America flocked to the suburbs encouraged by government policies (in particular, the mortgage income tax deduction) and private sector investment that equated suburbia with modern living.
  This realignment of the nation’s transportation infrastructure from rail and public transit to roadways and private, transitensured the ascendancy of the automobile to dominance in the new transportation paradigm.  Nothing short of a rescaling of the American landscape would be adequate to implement such a model.  This was all accomplished by 1970.

B. Architectural and Cultural Elements of the Suburban Landscape

The dimensions of suburbia are typically defined by local ordinances that divide a municipality into single-purpose zones that spatially segregate all aspects of human activity.  Initially, zoning was a European idea intended to remove factories from residential neighborhoods.  Early zoning efforts in America sought to improve urban quality of life, for example, by ensuring that light and air could reach the ground in dense downtown neighborhoods.
  The concept has been extended to the point of absurdity in America, where conformity with the ordinance has, in many communities, become an end rather than a means of achieving a better quality of life or addressing some greater community vision.
  Single-purpose zoning virtually guarantees that the automobile will be crucial in accomplishing one’s daily business.  The use of land for parking lots and for the sparse hierarchy of highways required by a society whose mobility depends so heavily on the automobile, increasingly defines the modern American landscape.  The spatial imperatives for roads and parking lots, impacts not only suburban architecture, economy and environmental quality, but also the health and quality of the lives of suburbanites.

The system of roadways and the architecture of zonal-community design that characterizes suburbia has been criticized in recent years as consumer-oriented versus community-oriented, stress-inducing, and even aesthetically and functionally antisocial.
  Despite its shortcomings, demographic trends suggest the tacit acceptance of the suburban typology and even the resultant sprawl.  According to critics, affordable alternative typologies that provide necessary urban services are largely unavailable.  In other words, people settle for what is obtainable.  When offered realistic alternatives such as neo-traditional designs, scaled to presuburban architectural and community standards, the level of satisfaction with the public attributes of the community seem to rise as reflected in the market.
  Traditional and neo-traditional designs typically command higher resale values, relative to comparable suburban products, whereas new homes in neo-traditional neighborhoods tend to escalate rapidly in value.

Briefly described in this article are some of the more significant issues, split into three categories: architecture and culture, socioeconomics, and environment.  The first category is well studied, but still hotly debated.  The suburbs emerged from the modernist and post-modernist schools of architecture of the early to mid-twentieth century.
  Interestingly, the modernists neglected basic infrastructures such as roads and parking lots in their landscape designs.  The responsibility for inserting infrastructure into suburbia fell to engineers who standardized the dimensions of structures
 and the requirements for delivery of urban services
 in community zoning and subdivision ordinances.  As modernism fades from the architectural landscape, engineering has become the dominant factor defining community landscape architecture.  Critics of the current philosophy of replacing community architecture with community engineering suggest that painstaking attention to proportion, scale, aesthetics, and social context have been sacrificed for efficiency in design and expedience.
  The dimensions of the suburbs were scaled to achieve the following: (1) to separate residential life from public and commercial activities and from the work place; (2) to segregate social classes economically; (3) to permit the acquisition and connection of large inexpensive rural parcels to urban infrastructure and services; and (4) to make commuting feasible.
  What is lost is often not quantifiable in engineering terms, although economists have described the costs of suburbs in exactingly quantitative terms.  Rather, sociologists and architects describe the loss of community and “sense of place”
 as the cost of suburban efficiency and simplicity.

This seemingly low-density landscape, characterized by residential lot sizes of 0.5-acre to more than 1.0-acre is second only to the automobile as an icon of the suburban typology.  The modernist vision of a random or naturally inspired distribution of dwellings scattered throughout a park has been translated in modern suburbia into residential subdivisions.  These subdivisions are divided by computer generated yield plans into the largest number zoning consistent lots within a parcel.  In reality, large lot sizes typify only the early stages of suburbanization (i.e., satellite suburbs).  Later phases, referred to as in-fill, are characterized by lot sizes of less than one-half acre.  Increasingly, satellite suburbs are being developed with three to four single-family units per acre.  Thus, residential densities are not low.  However, when the population size is divided by the total amount of urbanized land, much of which is given to roads and parking lots, population densities appear at times unrealistically low.  For instance, in certain Hudson Valley, New York suburbs, the number of people per urbanized acre is less than four (i.e., less than a family per acre).
  When compared with urban population densities in small towns and traditional cities, (i.e., often much greater than ten people per urban acre), suburban densities do indeed seem dilute.  The reality, however, is that when considered on a watershed scale, or when road and parking lot contributions to the urban landscape are removed from the estimate, suburban and traditional population densities appear similar.
  The factor that accounts for the difference between population densities is the amount of paved surface (about sixty-seven percent in suburbs, less than thirty percent in small towns).
  Further, proponents of the neo-traditional school argue that community design and landscape architecture have a greater influence on quality of life than population density.  Currently, data is accumulating to support this claim.

C.  Socio-economics of the Suburbs

Delivery and provision of urban services such as water, waste removal, cable, and emergency response are costly.  The American Farmland Trust has summarized the results of eighty-five cost-of-urban-services studies conducted in eighteen states between 1989 and 2001.
  The median cost of urban services to residential areas is $1.15 for every tax dollar collected.
  The cost of services to agricultural and forested land is $0.36 per tax dollar.
  Thus, heavily urbanized sprawling suburban landscapes that tend to reduce farmland and open space also tend to be substantively expensive to maintain and invariably increase the debt that is then balanced by increased taxation.  Landscapes characterized by compact residential development, mixed residential and commercial use, and preserved open spaces are less costly to maintain than single-use residential tracts.  For example, a comparison of estimated urban services costs to communities in two rural and two suburban watersheds in the Hudson River Valley of New York State reveals that on average, the cost of urban services for suburban communities is 2.3 times higher than for rural communities.
  These costs, particularly as related to automobile transportation, are heavily subsidized in the suburbs, and are based largely on the acquisition of debt.  If drivers actually paid the true cost of driving, the price of gasoline would range from three to nine dollars per gallon.

TABLE TWO GOES HERE!
D. Urban Typology and Environmental Impact

Considerable evidence has accumulated to support the premise that urbanization is detrimental to ecological integrity and environmental quality.  That fact is not questioned here.  In most studies however, urban typology is not distinguished.  It is suggested that groups of attributes or more accurately, levels of urban attribute intensity (i.e., the relative amount of impervious surface) are correlated with particular urban typologies.  If this hypothesis is supported, one can then address the issue of urban environmental impacts from a typological perspective.  By regulating typology rather than attempting to bring all development to a halt, realistic and usually cost effective design options become available to developers, planners and decision makers that can be economically and environmentally sustainable.  Marketable, low-impact community designs already provide realistic alternatives to suburban land use scenarios.

TABLE THREE GOES HERE!
Urban systems as high energy, persistent features on the landscape, create negative impacts in the environment.  However, all else being equal, those typologies that urbanize the least amount of land will have the smallest impacts.  People in traditional urban communities, for example, Troy, New York in 1950, appeared to live at five to seven times the density of people in the present-day suburbs of Guilderland or Clifton Park.  As these suburbs have developed, the rate of land conversion to urban use (226-335%) exceeded the rate of population growth (53-56%) by a factor of four in Clifton Park and six in Guilderland.
  Similarly, in Dorchester and Berkeley Counties near Charleston, South Carolina, the population increased by 116% between 1973 and 1994 while the amount of land classified as “urban” increased by 778%, on average.
  In both New York and South Carolina, the predominant form of new urban development followed the suburban model.  In both places the rate of conversion of land to urban use exceeded the rate of population growth by a factor of 5.6.

Among the problems with the high rate of land conversion to urban use (per unit population growth) are that biodiversity (number of species) declines, invasiveness increases, and the efficiency of energetic and geochemical flows through ecosystems decreases.  Further, water quality degrades as loading of contaminants associated with runoff containing chemicals from asphalt, automobile emissions, horticultural fertilizers and pesticides, increases in local receiving waters.  In many suburban watersheds, the extensive use of impervious surfaces, reduction of vegetative buffers and inferior but mandatory approaches to storm water management reduce the ability of the landscape to manage contaminant loading.  The few studies that compare the environmental impacts of different urban typologies suggest that certain urban attributes are correlated with environmental degradation and that these tend to be more prevalent or pronounced in suburbs than in traditional small towns.

V. SUSTAINABLE URBAN DEVELOPMENT

“Sustainable” means to reduce the rate of degradation to a point at or below the natural rate of system repair and rejuvenation.  In this section, three questions will be aimed at defining an urban typology that is environmentally sustainable, or at least less damaging than others.  First, where in the political hierarchy should decisions and policies regarding development and land use be made?  Second, what attributes of urban typology cause minimal impact to ecosystems and environments?  Third, how can large, rural and undeveloped parcels be protected without impinging on real or perceived private property rights?

A.  Who Makes Land Use Decisions?

The overwhelming majority of land use decisions are made at the local level.  It has been reported that between one and ten million land use jurisdictions exist at the level of the individual property owner, while at the state and federal levels, less than one land use jurisdiction may exist.
  Regulations derived at any level of jurisdiction are usually implemented at a more local level and in a manner expedient to the latter.  Thus, to create a model for sustainable development, the first principle that must be established is that the most local jurisdiction must approve of and be capable of implementing policies developed by any other level of government.  While information, funding, infrastructure and services are concentrated within the higher jurisdictions such as the county, state and federal government, local knowledge, history, culture, and constitutionally guaranteed decision-making authority are concentrated within local jurisdictions.  This should define the natural flows of resources and decisions: resources should be provided from the top down, and decisions made from the bottom up.

The wisdom of local decision-making is heavily dependent upon information, research and resources from federal and state sources.  Unfortunately, these often fail to reach municipal officials and individual landowners.  Local efforts to plan for development have, more often than not, had positive results.  However, the local vision and the vision of the higher jurisdiction are frequently different.  For example, in the 1970s Lee County, Florida envisioned sleepy Sanibel Island as the future Miami Beach of the West Florida coast.
  Residents of the Island however, envisioned a more traditional island community.  The Sanibel Island community incorporated, and then proceeded to annex all adjacent developing areas.  Local ordinances were created mandating narrow street widths, discouraging development on the beach, prohibiting the use of exotic plants in landscaping, and increasing protection of threatened and endangered species.  The City of Sanibel Island prevailed in the courts
 and today, more than fifty percent of the island is under conservation easement. The quality of life and environment on Sanibel, as defined by its citizens has been preserved.


B.  Environmentally Sustainable Approaches to Urban Typology

Addressing the environmental issues associated with urban typology is difficult because so little is known about type-specific impacts.  It is, however, crucial to move forward in this area where typologies primarily define families of impacts that can be addressed by modifications in landscape scale design criteria.  Furthermore, typological alternatives to the most damaging forms of urbanization may already exist.

The first step toward decreasing urban impacts is to reduce the amount of urbanized land.  To this end, government and the private sector must be coordinated.  Typically, the higher the jurisdiction, the less consistent the message is regarding development.  Thus, the federal government simultaneously promotes an environmentally responsible development policy that in turn funds sprawl-inducing highway construction.  Alternatively, the states of Maine and Maryland have created so-called “development zones.”  These are regions within each state where infrastructure currently exists, and where urban development can be accomplished with minimal infrastructure extension.  The approach is both fiscally and environmentally responsible.

“Compact” or “cluster” development is a key component of sustainable design.  Envisioned by architects as an alternative to sprawling large parcels, cluster designs depend upon much more than reducing lot sizes.
  The concept focuses on reducing the need for the automobile in the daily ambit, and on preserving natural and cultural resources on a parcel-scale.  Cluster development requires attention to proportion and architecture in the design of streetscapes.  It requires that public environments exist, and be comprised of appropriate mixtures of commercial, government, recreational, and aesthetic resources, juxtaposed on residential neighborhoods.  This “neighborhood” approach to community design tends to create livable human environments that are generally well received by the public.
  Notwithstanding, it is completely illegal, according to most modern zoning ordinances, to build such communities.

Compact development creates unique challenges for providing water and removing wastes, particularly in rural regions where individual property owners often handle these processes.  Most alternatives are too expensive or unacceptable to health departments and while novel approaches exist, they need to be tested.
 State and federal underwriting of these efforts is crucial.  It is also important to create sharp boundaries, and buffers between urban and agricultural areas.
  Conservation buffers help protect the spatial integrity of small towns and to reduce sprawl.  Two of the best-known approaches to compact development are the Conservation Subdivision Design,
 iterations of which are particularly suitable for rural areas, and the New Urbanism
 that has been particularly successful for scaling large subdivisions in rapidly developing areas to a more compact layout.  Both approaches are based on traditional landscape and architectural models and are highly marketable.  Neo-traditional typologies are, sometimes unavoidably, grounded in an environmentally degradative, suburban ordinance system, or placed inappropriately close to or within agricultural districts.  Such projects may ultimately fail to deliver the values promised by the typology.  Thus, the creation of satellite suburbs, dependent on an automobile-based transit system, will be regionally detrimental regardless of the “appropriateness” of the architecture.
  In addition, when ordinances require infrastructure attributes that are inconsistent with traditional design values, the most classically designed developments become, functionally, ordinary suburbs.  In fact, neo-traditional developments, as a function of their success, may become “urbanization magnets” that attract development to areas where urban growth should be limited and where conservation planning and strategies are not yet in place to protect large parcels.  Thus, even environmentally enlightened developers, willing to conserve portions of their developable parcel, but each working on an individual project, without context for the larger landscape, will invariably create fragments of preserved land, “wildlife islands,” that offer little opportunity for wildlife to move along their natural trajectories.  These well-intended parcel designs may do little to preserve natural values, and may even create nuisances of wild animals trapped in “conservation areas.”

Clearly, all that is green is not an ecosystem.  In order to be successful, neo-traditional development must be: (1) located in places where the dimensions of traditional infrastructure can be applied; (2) located in areas that can accommodate development, (i.e., where infrastructure will not need to be expanded), resources will not be stressed and where the reduced-automobile-use model can be realized; and (3) incorporated into landscape-scale conservation planning.
  Finally, it must be emphasized that almost no data exists to ascertain whether the neo-traditional typology truly overcomes the environmental challenges created by the suburban model.  An important challenge in applied ecology is to test the null-hypothesis that suburban and neo-traditional typologies are environmentally indistinguishable.

The suburban typology is not immutable.  It can be modified, replaced, or avoided all together.  Modifications to comprehensive land use plans have permitted overlays to zoning ordinances.
  Amendments to the zoning ordinance may be necessary to expedite sustainable design, particularly with respect to storm water management.  A network of storm sewers that delivers water to the nearest receiving body, like a stream, creek, lake or pond, typically accomplishes the primary job of storm water management specifically, the rapid removal of water from roadways and property.
  At times, ponds may be dredged and streams deepened or straightened to ensure capacity.  Such practices however, can have severe impacts on water quality and ecosystems, and may create costly pollution abatement issues.  Alternatively, the reduction of impervious surfaces (by narrowing roadways and reducing mandatory parking lot sizes), the protection of floodplains and the use of natural and created wetlands are at least as effective for storm water management as sewers.
  They are also aesthetically positive attributes that add value to property and to the community in general.
  Further, these alternatives cost substantially less to create and maintain than storm sewer systems.  Reduction of impervious surfaces also reduces the amount of toxic surface provided from asphalt and generally increases the amount of permeable surface available to deal with contaminants from roads, lawns, gardens, parks, and golf courses.

Few communities legislate against the use of exotic plants.  However, biological invasions are symptomatic of ecosystem disruption and can facilitate ecological instability.  Thus, when the network of species that form an ecosystem is disrupted by urbanization, the opportunity for biological invasion increases.  The invaders, often non-indigenous species with advantages (i.e., fewer predators) over the native species, gain a foothold in the ecosystem further destabilizing the species network and frequently increasing the rate of native extinctions.
  The Hudson River Valley in New York State has one of the highest biological invasion rates in the nation.
  In addition, many exotic plants are poorly adapted to the climate and soil and tend to be considerably more costly than natives to maintain.  Several state and local programs now encourage naturalized and xeroscape horticulture to reduce the need for water, fertilizer, pesticides and to protect the native flora in adjacent wild landscapes.


C.  Landscape Conservation and Sustainable Urban Typologies

To reduce the impacts of urbanization on the environment it will be necessary to (1) increase the environmental sustainability of urban landscapes, and (2) reduce the amount of land that is urbanized.  The first issue was considered above.  This section examines the problem of reducing the rate of urbanization.  Spatially compact urban typologies facilitate the second objective but while cluster development facilitates land conservation that alone is insufficient to accomplish the goal of reducing the amount of urbanized landscape.  Unless land is protected it will likely be developed.

Inevitably, consideration of land conservation raises questions of private property rights.  One reason that conservation and private property rights are linked is because of the ruthlessness with which government handled eminent domain issues in the post-World War II era left the public distrustful of their own governments.
  It is also argued that people see value only in development of their land.  Thus, the landowner perceives development as the only option of realizing value from property.  In reality, numerous options exist.  The debate over how much control landowners have over their property has been fought in the courts and in political arenas at all levels.  Suffice it to say, landowners are justified in their desire to realize value from their property.  Yet communities that pay the costs of development (to the tune of $6,000 – $32,000 per unit
) and experience consequences as a result of the individual decisions of their neighbors (i.e., about the disposition of their property) should be entitled to control the cumulative impact of development on the community landscape.  In theory, these issues are resolved by the public rezoning process and through comprehensive land use planning.  In reality, only a minority of citizens participate in or comprehend either of these processes.  Cumulative decision-making is often left to planning board members who often represent specific business interests or, as is common in rural communities, have no background in planning.  The inappropriate delegation of authority to these special interests or non-experts all too often lead to the use of the zoning ordinance as the primary planning document, instead of the instrument by which legal details pertaining to the implementation of the comprehensive land use plan or similar community vision can be sorted out.

What follows is a description of some of the protocols that can reduce conflict between the individual and the community by providing economic value for landowners while, at the same time, protecting natural resources and landscape attributes valued by the community.  The concepts, presented here as a set of instruments for the conservation of large parcels, place value in property by providing landowners with alternatives to development through a system of incentives.  Requiring citizen investment in such projects may test the perceived value of a conservation project to a community.

In agricultural regions, programs that generate profits from agriculture facilitate land preservation by encouraging farmers to retain their land.  Successful farmers are less likely to sell their land than struggling farmers.  The American middle class is increasingly cognizant of the quality of locally produced meats, fruits, and vegetables.  Farmers’ markets, community supported agriculture programs, and other outlets for local agricultural products have increased substantially in the past decade.  While family farming is still declining in the United States, farmers capitalizing on the growing numbers of consumers willing to pay more for a vastly superior product to that available in supermarkets are finding farming to be increasingly viable (though most are probably not getting rich).
  Ancillary to encouraging farmers to stay on their land, the support of local agriculture strengthens and stabilizes adjacent communities.

Landowners who require capital can sell development rights, rather than the land itself.
  The purchase of development rights (“PDR”) is normally accomplished by consortia of government, land trusts, and private citizens.
  In some cases a developer, participating in a transfer of development rights (“TDR”) program, will purchase the development rights on a parcel in one area, and transfer those rights to an area considered by the community to be more appropriate for development.
  In most cases the landowner retains ownership of the undevelopable, but still salable, land.  There are rare instances when some public, nongovernmental, or private interest, purchases the land outright and protects it.  Most efforts to protect land require that some prioritization of parcel-quality and the determination of desirable and undesirable land use throughout a particular jurisdiction (i.e., town or county) precede the application of conservation measures.
  Frequently, land protection and preservation funds, and educational resources, will come, at least in part from state, regional, or federal entities, often in the form of targeted programs.  However, conservation planning (i.e., the prioritization of parcels for conservation), and implementation are local processes facilitated by partnerships between local government and individual landowners, frequently with the involvement of a community land trust or conservancy.

PDR and TDR programs, as well as conservation easements, have been particularly helpful in protecting large parcels of land in areas where farming is depressed or, as in many of America’s metropolitan fringes, where development has already created the motivation to sell.
  These instruments are based on the fact that real property includes the physical landscape or parcel, as well as a bundle of rights associated with its use.
  Among the latter are certain rights to develop the land.  By abrogating those rights through a conservation easement, the landowner alters the rate at which the property appreciates in value and hence, the future assessed or taxable value of the property.  Alternatively, a landowner can sell the development rights to a party or consortium that agrees to hold those rights in a lockbox.  The buyer may be a government, a conservancy, or more commonly, a consortium of public and private entities.  The purchase price is derived pro rata from the difference between the current and potential developed values of the land.  Purchases of development rights and easements have been used quite successfully since the 1970s to protect land while still providing value to property owners.
  Among the funding sources for PDRs are the Federal Farm Bill, and in New York State, the Environmental Protection Fund.

The TDR is more complex than the PDR, and has been used less frequently.  However, it has the advantage of not requiring public funding.  In a TDR arrangement, donor zones and receiving zones are created by ordinance.
  Development rights attached to properties in the donor zone can be purchased by a developer and transferred to a receiver zone, where the developer also owns property.  Using the development rights, the density on property in the receiving zone may be increased or certain “mixed uses,” (i.e., proximate commercial and residential uses), may be permitted.
  This approach facilitates development of compact, neo-traditional urban communities.
  Tracking TDR transactions seems to be among the current challenges to their widespread use.  Ultimately however, TDRs will almost certainly become important instruments in conservation.

Decisions about what to protect and how, should be based on data that includes natural and cultural resource distributions, aesthetic attributes of the landscape, commercially valuable resources and potentialities.  Community conservation planning should include areas desirable for conservation and areas where development would be preferable and least environmentally damaging.  Parcels should be prioritized relative to their importance to the conservation and development goals of the community, which are oftentimes, specified in comprehensive land use plans.  Decisions about how to protect parcels should then be based on prioritized inventories of natural and cultural resource distributions and the availability of funds.

VI. CONCLUSION

Urbanization exists to different extents in all human environments.  At their highest level of development, urban systems are orders of magnitude more energetic than the most productive ecosystems on earth.  Due in part to the magnitudes of these energetic fluxes and to their spatial persistence, urban systems have proven historically to be unsustainable in terms of either ecological or cultural integrity.  Despite their negative impacts in the environment, urbanization is a globally increasing phenomenon.  In the United States the trend is toward urbanization of rural and undeveloped land, rather than toward growth within central cities.  The dominant typology is suburban, which is spatially extensive and requires large investments in infrastructure.  Urbanization, characterized by suburban sprawl, appears to be occurring regardless of whether the local or regional population is growing or stable.  The suburban typology has created concern among architects, planners, sociologists, and economists because it appears to be fiscally destabilizing and socially inconsistent with traditional values of community and “place.”  In addition, the few studies that have distinguished environmental impacts on the basis of urban typology, point to the suburban typology as more environmentally degrading and ecologically damaging than traditional urban forms characterized by small towns and villages.  While the growing popularity of neo-traditional community design appears to provide positive economic and cultural alternatives to sprawling suburbs, and compact neo-traditional designs reduce the rate of conversion of land from rural to urban use, the environmental impacts of these designs are largely unknown and need to be carefully examined.  They also need to be placed within the context of the larger regional landscape in order to prevent neo-traditional sprawl.  To accomplish this, policies that create regional development zones, along with resources from federal and state governments, and conservation and development planning at the local level, can help to mitigate the impacts of urbanization for communities and regions.  The success of these efforts will depend upon the ability of communities to distinguish areas for development and conservation and to prioritize parcels for conservation on the basis of community values and the applicability of conservation instruments in the law to specific cases.

* G.S. Kleppel B.A., Biology, the State University of New York at Cortland, 1973, Ph.D. in Biology, Fordham University, 1979, Post-doctoral research University of Southern California. Dr. Kleppel is an Associate Professor of Biological Sciences, Director of Graduate Program in Biodiversity, Conservation and Policy and Associate Director of the Institute for Health and the Environment at the State University of New York at Albany.  He wishes to thank Dr. Thomas Birkland for his contributions. Dr. Birkland is a Professor of Public Administration and Director of the Center for Policy Research at Rockefeller College, State University of New York at Albany.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Clive Ponting, A Green History of the World: The Environment and the Collapse of Great Civilizations 68 (St. Martin’s Press 1992) (1991) (explaining that as agriculture spread so did its effects).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 69 (describing the impact of sedentary societies on the environment).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 73 (detailing the collapse of the Mesopotamian empire).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 72 (discussing the conquest and fall of Babylonian kingdom).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 76 (identifying the increase in population as a course of decline of the Greek empire).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 77 (increasing demand for land resulted in deforestation in Ancient Rome).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally James Howard Kunstler, The Geography of Nowhere: The Rise and Decline of America’s Man-Made Landscape 22–23 (1993) (discussing the evolution of several Atlantic seaboard colonies).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Evan Eisenberg, The Ecology of Eden 111–21 (1998) (retelling the legend of Gilgamesh).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 112–13.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Ponting, supra note 1, at 406.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally id. at 68–79 (discussing the effect of population growth on the environment, and the consequent reaction by the population, in the ancient world).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 70 (indicating that the benefits of required water storage and irrigation in ancient societies, without the gift of foresight, were almost out weighed by the problems of waterlogging and hypersalinisation of the soils they were trying to nurture).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 71 (describing the switch from wheat production to barley production).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 406.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Eben Fodor, Better Not Bigger: How to Take Control of Urban Growth and Improve your Community 24 (1999) (defining “ecological footprint” to include the “land area needed to provide food, housing, transportation, waste absorption, consumer goods and services to each person”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Wendell Berry, The Idea of a Local Economy, Orion 6–7 (Winter 2001), available at http://www.oriononline.org/pages/om/archive_om/Berry/Local_EconomyPR.html (last visited Oct. 25, 2002) (stating that the “global ‘free market’ economy is inherently an enemy to the natural world, to human health and freedom, to industrial workers, and to farmers and others in the land-use economics”).  See also Jack Kloppenburg, Jr. et al., Coming in to the Foodshed, in Rooted in the Land: Essays on Community and Place 114–15 (William Vitek & Wes Jackson eds., 1996) (stating that the world is “faced with transnational agribusiness which desire to extend and consolidate [its] global reach implies the homogenization of our food, our communities, and our landscape” under the global system).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Kloppenburg, supra note 16, at 114–15 (opining that the current economic system is “embedded in a global food system” which is “geared to the proliferation of commodities and the destruction of the local”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Eugene P. Odum, Ecology: A Bridge Between Science and Society 93 (Sinauer Assocs., Inc. 1997) (1993).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 110–11 (explaining the breakdown of the various types of energy producing ecosystems).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 111.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See, e.g., Scott W. Nixon & Michael Q. Pilson, Nitrogen in Estuarine and Coastal Marine Ecosystems, in Nitrogen in the Marine Environment 631–33 (Edward J. Carpenter & Douglas G. Capone eds., 1983) (explaining how nitrogen increases in estuaries may be a result of industrialization); F. John Vernberg & Winona B. Vernberg, The Coastal Zone: Past, Present, and Future 65–68 (2001) (discussing the negative impacts population growth along the East Coast has had on the environment); John E. Weinstein, Anthropogenic Impacts on Salt Marshes: A Review, Sustainable Development in the Southeastern Coastal Zone 159 (F. John Vernberg et al. eds., 1996) (summarizing the human impact on coastal marine and estuarine systems).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally Volker Grimm et al., On the Application of Stability Concepts in Ecology, 63 Ecological Modeling 143, 144 (1992) (defining “stability” as a “generic term for a whole series of properties of ecological systems”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Fodor, supra note 15, at 19 (indicating that between 1982 and 1992, 14 million more acres became developed land).  See also Table 1, infra pg 45.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Anthony Downs, Stuck in Traffic: Coping with Peak-Hour Traffic Congestion 122 (1992).  See also Table 1, infra pg 45,  Northeast Apartment Advisors,  U.S. Suburban and Core City Growth 1990-2000, available at   http://www.bostonapartmentmarket.com/us_suburban_&_core_city_growth.htm (last visited Dec. 21, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See U. S. Census Bureau, Population and Housing Unit Counts: Population from 1790 to 1990 (Table 16), available at http://www.census.gov/population/censusdata/table-16.pdf (last visited Nov. 20, 2002).   


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See U. S. Census Bureau, Historical Census of Housing Tables: Recent Movers, available at http://www.census.gov/hhes/www/housing/census/historic/movers.html (last visited Nov. 20, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See U. S. Census Bureau, United States Urban and Rural: Population from 1790 to 1990 (Table 4), available at http://www.census.gov/population/censusdata/table-4.pdf (last visited Nov. 20, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See U. S. Census Bureau, Projections of the Total Population of States: 1995 to 2025, available at http://www.census.gov/population/projections/state/stpjpop.txt (last visited Nov. 20, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Capital Dist. Reg’l Planning Comm’n, Capital District Population: Albany, Rensselaer, Saratoga, and Schenectady, available at http://www.cdrpc.org/pop_cdr.gif (last visited Nov. 20, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See U. S. Census Bureau, 1990 Census of Population and Housing: Population and Housing Unit Counts 1940-1990 (Table 30), available at http://www.census.gov/prod/cen1990/cph2/cph-2-1-1.pdf (last visited Nov. 20, 2002). 


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Capital Dist. Reg’l Planning Comm’n, supra note 30.  Much of the growth observed in Saratoga County is due to migration to the emergent suburbs along the Northway, I-87, the principal automobile-commuter artery between Saratoga Springs and Albany, NY.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Memorandum from Richard Lacey, issued by S. Car. Dep’t of Natural Resources (1996) (on file with author). A twenty year time series of satellite remote sensor data was used to detect environmental and developmental change along coastal Georgia and South Carolina.  Id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See, e.g., Downs, supra note 24, at 79–81 (discussing the negative impact low density residential settlements have had on motor vehicle commutes); Andres Duany et al., Suburban Nation: The Rise of Sprawl and the Decline of the American Dream 3 (2000) (studying two distinct models of urban expansion: the traditional neighborhood and suburban sprawl).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Eisenberg, supra note 8, at 145 (noting Arcadia’s “babbling brooks,”  “dallying nymphs, [and] the shepherds piping and pining”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �Compare Duany, supra note 34, at 7–24, 46–47, with Eisenberg, supra note 8, at 24.  The cost of urban decay is directly linked to the cost of middle class emigration from cities to the suburbs.  When the middle class has remained in the cities, or portions thereof, or when the middle class returns to cities, the urban environment flourishes.  Well-known examples of the former are the Coral Gables section of Miami, Florida, the Georgetown section of Washington, D.C., and Alexandria, Virginia.  See Duany, supra note 34, at 12–20, 46–47.  Charleston, South Carolina is an example of the latter.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Peter Calthorpe, The Region, in The New Urbanism: Toward an Architecture of Community, at xii (1994).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Kunstler, supra note 7, at 202.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Duany, supra note 34, at 10–11 (analogizing the new American city to an unmade omelet).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 62; The Importance of Imperviousness, 1 Watershed Protection Techniques 100–111 (1995),  available at http://www.stormwatercenter.net/Practice/1importance%20of%Imperviousness.pdf (last visited Nov. 20, 2002) [hereinafter Imperviousness]. 


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally Kunstler, supra note 7, at 55–57 (describing the growth of suburban communities).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally Mark J. Eppli & Charles C. Tu, Valuing the New Urbanism: The Impact of the New Urbanism on Prices of Single-Family Homes 25 (1999).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 65 (describing statistical methods of comparing home sale prices).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 64–71 (referring to areas including Harbor town, Laguna West, and Southern Village).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Duany, supra note 34, at 64–65 (noting that as architects stopped designing streets, the streets reflected little but engineering criteria).  See also id. at 69–70 (describing how road curvatures and curb radii are not designed for pedestrians).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 66–68 (describing how the widening of town streets to accommodate the size of fire trucks affects pedestrian safety).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See, e.g., id. at 64 (stating that a “problem with current street design standards is not that engineers have forgotten how to make streets feel safe but that they don’t even try . . . [t]hey have, in effect, become sewers”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 5–7 (identifying five components of urban sprawl).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 76 (describing the degree of architectural simplicity and uniformity needed to create a “sense of place”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Table 2, infra pg 51.  See also Fabozzi, infra note 59 (showing a comparison of urban population densities (people per urbanized acre) in traditional and suburban communities in upstate New York).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Gary. S. Kleppel et al., Urban Scaling and Ecological Integrity: How Human and Infrastructure Distributions Affect Northeastern Wetlands (Oct. 18, 2002) (unpublished manuscript, on file with Conservation Ecology).  See also Table 2, infra pg 51


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. (estimating that sixty-seven  percent of the impervious surfaces in American cities are roads and parking lots).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See K. F. Backman & S. J. Backman, New South Carolinian Study: A Profile of New Movers, Department of Parks, Recreation and Tourism Management and Regional Resources Development Institute, 14 & Appendices (1992); A. Nelessen, Community Image Preferences: A Guide to Future Development in Chesterfield Township, NJ (1990).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Am. Farmland Trust Farmland Info. Ctr., Fact Sheet: Cost of Community Services Studies (Sept. 2001), available at www.farmlandinfo.org/fic/tas/COS_1-01.pdf (last visited Nov. 20, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �Id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �Id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �Id.  See also Table 3, infra  page 52.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally Downs, supra note 24, at 67–70 (discussing possible ways to curb driving, especially with increasing gasoline prices).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Report from Todd M. Fabozzi, Capital Dist. Reg’l Planning Comm’n, to the Quality Region Task Force (2002) (on file with author).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Lacey, supra note 33 (reporting on a twenty-year time series of satellite remote sensor data to detect environmental and developmental change along coastal Georgia and South Carolina).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id.; Fabozzi, supra note 59.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Gary S. Kleppel, Comparison of the Impacts of Traditional Small Towns and Suburban Subdivision Developments on Wetlands and Adjacent Local Watersheds (unpublished manuscript, on file with Environmental Management).  See generally Imperviousness, supra note 40, at 3 (explaining the correlation between imperviousness and water quality).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See V. H. Dale et al., Ecological Principles and Guidelines for Managing the Use of Land, 10 Ecol. Appl. 639 (2000).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See generally Sanibel Island, Fla., Admin. Code (1976) (amended 1996), available at http://www.ci.sanibel.fl.us/planning/plan/sanibelplanframe.htm (last visited Nov. 20, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See City of Sanibel v. Goode, 372 So. 2d 181, 183 (Fla. 1979) (classifying property as residential which had previously been zoned by county for commercial use in a zoning ordinance).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Sanibel Island, Fla., Admin. Code § 1.3, available at http://www.ci.sanibel.fl.us/planning/plan/sanibelplanframe.htm (last visited Nov. 20, 2002) (noting that over one-half of the small island is set aside to conservation, finding that these areas are the “critical economic base of the island’s economy”).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Randall G. Arendt, Conservation Design for Subdivisions: A Practical Guide to Creating Open Space Networks 13–16 (1992) (identifying environmental and ecological advantages as well as social and recreation advantages to cluster developments) [hereinafter Arendt, Conservation Design]; Randall Arendt et al., Rural by Design: Maintaining Small Town Character 286­88 (1994) (discussing the “economics of clustering an open space provisions) [hereinafter Arendt, Rural By Design].  See generally Peter Calthorpe, Preface, in The New Urbanism, supra note 37, at ix-x (indicating that New Urbanism is a movement seeking to address the various problems associated with the current sprawl system).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Conservation Design, supra note 67, at 13.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural By Design, supra note 67, at 209–25.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Tom Daniels, When City and Country Collide: Managing Growth in the Metropolitan Fringe 271 (1999).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Conservation Design, supra note 67, at 6–8.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Calthorpe, supra note 37, at ix (introducing the concept of New Urbanism).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at xiv.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Richland County, S.C., Richland County Online: Imagine Richland 2020 – Comprehensive Plan Executive Summary (2001), available at http://www.richlandonline.com/vision/task/plansummary.htm (last visited Nov. 8, 2002).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 209–213.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 13–14.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Charles S. Elton, The Ecology of Invasions by Animals and Plants 111 (John Wiley & Sons 1960) (1958) (describing the effects of a European gypsy moth introduced into the Massachusetts ecosystem).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Edward L. Mills et al, Exotic Species in the Hudson River Basin: A History of Invasions and Introductions, 19 Estuaries 814, 814­23 (1996).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See, e.g., The Nature Conservancy, The Benefits of Landscaping with Native Plants, available at http://nature.org/wherewework/northamerica/states/newyork/eastern/science/art4017.html (last visited Nov. 20, 2002) (indicating the various benefits of planting native plants).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 8.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Fodor, supra note 15, at 84 (describing the cost of providing public infrastructure).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 8.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Daniels, supra note 70, at 271–72 (identifying sustainable development principles for land use).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 292.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Lynn R. Miller, Defending Small Farms, Small Towns, and Good Work, in  Rooted in the Land, supra note 16, at 65.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Thomas L. Daniels, The Purchase of Development Rights: Preserving Agricultural Land and Open Space, 57 J. Am. Planning Ass’n 421, 421­22 (1991) (explaining the PDR arrangement).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 421.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 96.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Daniels, supra note 88, at 425–26.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 98.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Daniels, supra note 88, at 421 (comparing a landowner’s property rights to a bundle of sticks).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 422–423 (describing the growing popularity of PDRs).


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See Arendt, Rural by Design, supra note 67, at 96.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id.


� ADVANCE \r10 \* MERGEFORMAT �� ADVANCE \r10 \* MERGEFORMAT ��� ADVANCE \r4 \* MERGEFORMAT �� ADVANCE \r4 \* MERGEFORMAT �See id. at 98.
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