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ABSTRACT

The AshepoeCombaheeEdisto (ACE) Basin of coastal South Carolina remains one of
the largest relatively undeveloped estuaries in the Eastern United States despite the nearby
growth of Beaufort and Charleston Countiés it currently stands, nearly 200@@cres within
the region have been permanently protected from development in the form of private
conservation easements and various public labespite these efforts and other conservation
measures taken by local governments, a strategic vision ofchmworporate local zoning
actions into the management of the ACE Basin as an ecosystem is lacking in many instances.
The development of green infrastructure can help to alleviate this situation by establishing an
interconnected network of preserved g@ndtected lands that allows for the continual flow of
ecological resources and processes throughout the regii@aim of this study is to create a
regional framework for the development of green infrastructure within the ACE Bakis.
study analyzethe current land cover and lande planning within the ACE Basin in order to
identify the lands best suited for integration into a contiguous system of protected open space as

well as the potential environmental, social, and economic benefits from diartsac



INTRODUCTION

The AshepoeCombaheeEdisto(ACE) Basin is one of the largest relatively undeveloped
estuaries in the Eastern United States, consisting of an interconnected series of upland, forested
and nonrforested wetland, and estuarineéiats spatially defined by the boundaries of the
Ashepoo, Combahee, and Edisto River watersf@baracterization, 1996 A collection of
private individuals and organizations as well as local, state, and federal entities have currently
led to nearly 20,000 acres within the basin being permanently protected from development in
the form of private conservation easements, national wildlife refuges, state wildlife management
areas, parks, and other public lan@espite these conservation measures, plehty
opportunities still exist for the loss of significant natural resources within the basin.

The eight coastal counties within South Carolina were estimated to be home to over 1.1
million residents in 2008. The ongoing development withendtate's coastal region mirrors a
national trend of people migrating to the coast in vast numiégverall, 53% of Americans
lived within coastal areas despite only accounting for 17% of the country's contiguous land area
(Crossett, 2004) Growth withn the coastal communities of the ACE Basin and surrounding
areas is no exceptiorBeaufort County which contains the southwestern portion of the ACE
Basin is one of the fastest growing counties in South Carolina while Charleston County, which
contains thenortheastern portion of the basin, is home to the second and third largest cities in the
state, Charleston and North Charleston respecti¥eherican Fact Finder)Despite the
relatively sparse population within the ACE Basin itself, the potentialtord growth exists in

the form of spillover development from these neighboring population cdiibketts, 1998)
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governments take action in preserving the lands essential to the sustained health of the ecosystem
so that residents can continue to enjoy the natural amenities as well as the economic and
recreational oppunities that the region currently provideBhe integration of green
infrastructure into landise planning can be an effective means of achieving this goal by
incorporating ecosystem needs into leagge planning initiativesGreen infrastructure,
coomonly defined as the Ainterconnected networl
ecosystem values and functions and provides a
maintains ecological viability by sustaining the physical connections between natbitat$
that allow natural resources and processes to flow relatively undisturbed throughout the
landscape.ln practice, green infrastructure is composed of tracts of open space that serve as a
source or destination forhuwislodl! iafned drme aeandsewe
that connect themUnlike the traditional form of conservation that focuses on arbitrarily
protecting isolated tracts of land in the midst of encroaching development, green infrastructure
establishes which lands are bssited for protection within the context of current development
and potential growtkBenedict, 2002)

While the preservation of individual isolated tracts of land may succeed in conserving
open space, these actions often fail to provide the amoenntifuous land necessary to
maintain the proper function of ecological systefRtanning for green infrastructure within the
ACE Basin can alleviate these deficiencies by directing conservation measures towards those
lands that best serve the ecologitaiction of the ACE Basin ecosystem by providing contiguity
throughout the landscap@&he lack of a strategic vision pertaining to the preservation of green
infrastructure within the planning process of the ACE Basin's communities currently allows new

dewelopment to arise between significant natural areas which can potentially result in fragmented



natural andnanmaddandscapesGreen infrastructure planning can lead to the environment
coexisting with development by taking the location of present developand potential growth
into consideration when establishing natural landscape hubs and linkages.

This study aims to create a framework for the development of green infrastructure
within the ACE Basin by identifying the lands that would Is=st/e as potential hubs and
linkages within a regional green infrastructure netwdr&cal comprehensive plans were
reviewed to identify the current lange restrictions that apply to these lands in order to gain a
better understanding of the potent@l growth in these areas as well as the conservation
measures that are best suited to the protection of these particular Téwedsnd result from this
study will be the creation of langise recommendations that incorporate green infrastructure into

thelandscape with an overview of the associated environmental, social, and economic benefits.

METHODS
Site Description:

The region of interest for this particular study will be the intersection of Beaufort,
Colleton, and Charleston Counties with the ®dbarolina Department of Natural Resources'
(SCDNR) ACE Basin Characterization Study area. The characterization study area itself is based
on watershed units defined by the National Resource Conservation Sérkisgarticular area
was chosen becauseethse of watersheds to delineate ecosystems is coherent with modern
ecosystem science and SCDNR currently possesses a bevy of social, economic, cultural,
recreational, and natural resource data specific to the studylaraddition, this study will

focus solely on Beaufort, Colleton, and Charleston Counties since they account for the vast



majority of the characterization's study arddne remaining 7% balance of the study area lies

within Hampton and Jasper Counties.

Data Collection and Analysis:

GIS dhata files provided by the SCDNR's Marine Resources Division depicting the
location of currently preserved public and private lands were reviewed to identify the established
green infrastructure hubs within the study area based on the presence of vaumlsand
recreational resourced.he locations of these open space hubs were then viewed in conjunction
with detailed land cover data acquired from the United States Geological Survey's National
Hydrography Dataset as a means of identifying the landsthaest suited to providing
linkages between thenHydrography data was utilized in determining potential habitat linkages
due to the prevalence of rivers, estuaries, marshland, bottomland forests, and other wetlands
within the study area.

Countywide @GS parcel data for the counties within the study area was acquired from
county Technology and Geographic Services/Mapping Departments detailing the location, size
and applicable zoning designation for each parcel of land within each jurisdi¢tienocaions
of green infrastructure within the ACE Basin were then eexsgnined with the counties’
current zoning districts in order to determine the spatial relationship between current open space,
natural resources, and proposed zoning distrithk& compriensive plans for Beaufort,

Colleton, and Charleston Counties were then reviewed to gain an understanding of each county's
reasoning behind their zoning districts' designation and delineation as well as each county's plans

and projections for growth, dewgiment, and resource protection..



Relevant literature was reviewed to identify potential open space preservation tools and
strategies that could be applied by local governments within the ACE BHs#se conservation
mechanisms were cresgamined with both the location of potential green infrastructure within
the region as well as the overriding lamse designations that apply to those lanfise most
appropriate conservation strategies for tHasds were then identified and implemented into a
set of landuse recommendations to the local governments within the ACE Basin that will
incorporate green infrastructure into their comprehensive planfitegommendations for each
county were developeditl consideration given to the current zoning and residential densities as
a means of increasing the probability that the recommendations are actually implemented by
county governmentsLastly, relevant literature was reviewed to identify the potent@ahemic,

social, and environmental benefits from the proposed recommendations.

LITERATURE REVIEW

The rate of land development within the United States far outpaced population growth
during the twentieth centuryFrom 1982 to 1997 alone, the United Statésessed an increase
in land development of 47% compared to a relatively small 17% increase in popultiong
this time period, the southern United States experienced an increase in land development of
almost 60% to coincide with a population growttonly 22%(Crossett, 2004) The tendency
for the rate of land development to progress disproportionate to population growth at the ever
expanding fringe of current development has resulted in millions of acres of valuable rural and
natural lands beingonverted to residential and other urban and suburban Tikessprawling
form of low density development can negatively impact natural habitats in two principal ways.

First, new development can degrade the natural environment by directly reducingptid af



natural habitat available for wildlife and ecological functi@econdly, new development,
within the larger context of sprawling development patterns, increases the degree of habitat
fragmentation throughout a given landscépahrig, 2003)

Scattered development not only results in a disjointed human environment with isolated
development, but also creates isolated patches of undeveloped lands that may lack any physical
surface connections to other undeveloped aréhsse isolated tracts open space are
oftentimes prohibitively small to sustain wildlife populations and are markedly less effective at
providing ecosystem services such as water filtration and flood control when compared to large
contiguous tracts of open spgt¥illiamson, 2003. Furthermore, the small patches of open
space that result from contemporary development patterns exhibit increased amounts of edge
habitat that separate development from natural aleaseased amounts of edge habitat relative
to the amount of natur&lbitat providesincreased opportunities for the establishment of non
native and invasive species as well as a larger interface between natural areas and human
disturbances such as noise and polluti®o.date, habitat fragmentation and the increasigé
habitat relative to the amount of remnant undeveloped land have reduced the populations and
distribution of numerous North American wildlife species and is arguably the most direct threat
to wildlife and the predominant cause of species extinctioayt(Fehhrig, 2003)

The development of green infrastructure, ot
of open space that conserves natural ecosyste
issues introduced by sprawling low depsievelopment and habitat fragmentation by
establishing connectivity throughout the natural landscdpe. large tracts of open space and
undeveloped linkages that compose a green infrastructure system allow wildlife to travel

unimpeded between resoureaasl the ecological services of flood control and air and water



filtration to persist throughout the landscape without obstruchfomore connected natural
landscape inherently reduces fragmentation and edge habitat by converting multiple open spaces
into what is essentially a single contiguous tract of preserved land.

Green infrastructure commonly consists of
system and Alinksodo which provide connections
flow throughout them with minimal human interferenééubs can exist under a variety of sizes
and include reserves and other large protected public lands such as wildlife refuges and national
parks; managed native landscapes such as national forests anchdsagsiaately owned
working lands such as forestry, agriculture, and viticulture operations; and smaller preserved
lands that retain natural features and processes such as state, county, and community parks and
other forms of open spacéinks can alsodll under a multitude of sizes and uses including
landscape linkages which connect existing open spaces and the ecological processes that are
maintained between them while also providing enough space themselves to accommodate
wildlife and native speciespaservation corridors such as riparian zones and floodplains; and
greenbelts and greenways which are other linear open spaces that may have significant
recreational and ecological valu@¥illiamson, 2003)

The preservation of green infrastructure and otipen spaces can be achieved through
the utilization of several land conservation methods and strategies, categorized as either the
acquisition of land or some form of regulatory mechanism such as zoning restridtimnmost
straightforward method opreserving land is through its direct acquisition, whether it be in the
form of feesimple acquisition, the placement of land under a conservation easement, or the
purchase of a par cTedfdesmple purckasecopcansenvationrlands byt s .

government ensures that the | and remains in
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however, there are several issues that surround this method of conserkatbof all, private
landowners may be unwilling to sell their property, esplcialthe presence of wefunded
developers.The condemnation of land and use of eminent domain remains an option to
governments but poses the risk of creating dissent from private landowners unwilling to sell.
Secondly, full fee simple purchase of laod conservation purposes can enact a substantial
financial toll on governmerfCommonGroundwork 1993) This is derived from the upfront

costs associated with purchasing land which can become prohibitively expensive in many cases
and the loss of propgrtax revenue sourcdtbm transferring land from private hands to the

public.

The purchase of development rights is a less than full fee simple method of land
acquisition that is similar to the outright purchase of land, yet the title remains in timalorig
property owner 6s hands; only the r i gPatingto dev
land under a conservation easement is similar to the purchase of its development rights in that the
owner also relinquishes the right to develop a portibtheir land. The difference is that the
purchase of development rights is usually a voluntary exchange involving payment, while
conservation easements are donatidnsither case, property owners benefit from reduced
property taxes resulting fromraduction in real property val{€ommon Groundwork 1993)

Both of these options are useful tools for communities who are interested in land conservation,
but the success of each is ultimately up to their acceptance by private property owners.

This leaves a broad range of zoning ordinances and other regulatory mechanisms for
communities to utilize in open space preservation that do not require significant government
expenditures or the explicit cooperation from specific individual property owhatgtives for

the conservation of green infrastructure and open space can include the creation of buffers,



resource overlay zones, and various forms of Kogeoning(CommonGroundwork 1993)

Resource buffers establish strips of permanently vegetatddhat separates valuable natural
resources from lands under more intense humanTisese are predominately implemented
alongside riparian zones and other waterways to reduce erosion and water pollution while also
leaving valuable habitat available tdldlife. Overlay zoning places a set of lanse restrictions

in addition to the existing base zoning restrictions that apply to a given piece ofQaaday

zones can be applied to any sort of natural, cultural, or historic resource but the moshcommo
form that pertains to natural resource protection is floodplain overlHys.purpose of overlay
zoning is to provide measures for the preservation of a particular resource that may encompass
portions of multiple underlying base zones.

Large lot zonig can also be a useful planning tool for the preservation of green
infrastructure.As the name suggests, large lot zoning seeks to promote open space by reducing
the number of residences that can be built on a given parcel of Tlwedmost basic form of
large lot zoning is the creation of zones with larger minimum lot sizes and reduced residential
development.Large lot zoning can also take the form of sliding scale zoning which also entails
large lot sizes but places subdivision restrictions of vargiegrees on different sized parcels.
Sliding scale zoning allows for property owners to subdivide their property, but increasingly
| arge parcels are all owed | e skoregample parcelsdesso n s
than 20 acres could ladlowed 1 subdivision, parcels between 20.1 and 100 acres allowed 2
subdivisions, and parcels over 100 acres allowed 3 subdivisidns.technique aims to focus
rural development on smaller lots, leaving more of the larger undeveloped parcels as open
space. This is a particularly valuable method of open space preservation in areas with large

tracts of land and/or parcels of numerous s{xéantell, 1990)
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One more regulatory tool that can be enacted by local government for the purpose of
protecting operspace is the creation of transfer of development rights prograrassfer of
development rights entails communities establishing sending and receiving zones that allow
developers to purchase development rights from landowners in sending zones in@%chang
the right to develop lands in receiving zones at increased densieesling zones are generally
areas that the public identifies as being relatively undesirable for development, while receiving
zones are usually wedluited for development and @drdy provide an established network of
gray infrastructure such as water and sewer service. This type of program directs future
development to those areas that already contain development or are planned to in the near future
while sparing more environmetitasignificant areagMantell, 1990)

Current research repeatedly shows that preserving green infrastructure and other open
spaces provides tangible benefits to the puliome of these benefits have no market value, but
are nonetheless invaluable tuc&ty such as nutrient recycling, soil creation, climate regulation,
and primary biological production, all of which serve to sustain life on the pl@oéins, 2007)

The economic value of other ecosystem services are less difficult to grasp; these flood
control, water storage and retention, the filtering and cleansing of pollutants, groundwater
recharge, and erosion control and sediment retention to name #nféact, preserving open
space is by far the most cost effective means of saféigpgacommunities from flood damage
and providing the public with an adequate supply of clean air and watitmore benefits from
natural resource preservation take the form of goods and services that are traded within the
marketplace which makes thesiatively simple to assign dollar values fbhese include the
production of fishery, forestry and agricultural products which can represent a substantial

component of rural economiefreserved lands and open space also provide direct benefits to



communities by creating a strong base for outdoor recreation, ecotourism, and the natural
amenities that attract private investment and a quality workfole®run, 2007) Green
infrastructure serves to enhance the value of all of these benefits and day\goasg them
consideration in the planning process and maintaining a healthy, fully functioning natural

environment.



Figure 1: Study Area
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Figure 2: Currently Preserved Lands within the ACE Basin
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Figure 3: ACE Basin Wetlands
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Figure 4: Preserved Lands with Respect to Wetlands within the ACE Basin
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Figure 5: Colleton County Zoning within the ACE Basin
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Figure 6: Cadleton County Zoning with Respect to Preserved Lands




