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a b s t r a c t

Conservation subdivision is a design concept used by landscape architects and other built environment
professionals to conserve wildlife habitat within growing communities. The idea is by clustering homes
together to maximize open space, one can conserve urban biodiversity. It is a popular concept used by many
planners and landscape architects and is used in many municipalities as an alternative to conventional
urban development. In this review paper, we systematically review Randall Arendt’s book, Conservation
Design for Subdivisions: A Practical Guide to Creating Open Space Networks, which has championed the con-
servation design concept. Through this review and our experiences with how the conservation design
concept has been applied, we provide suggestions that will (1) maximize the potential of conservation
ustainable development
rban ecology
rban biodiversity

subdivisions to conserve wildlife and their habitats, and (2) promote positive wildlife experiences for resi-
dents of conservation subdivisions. We found several recommended design elements that could negatively
impact wildlife but of significance, we found that most guidelines and effort in conservation subdivisions
are placed on the design phase: construction and post-construction phases are neglected. We discuss the
social and ecological elements that warrant consideration during the construction and post-construction
phases and how they are necessary in order to conserve functional wildlife habitat within a conservation

subdivision.

© 2008 Elsevier B.V. All rights reserved.
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The American population is projected to reach nearly 420 mil-
ion by 2050 (United States Census Bureau, 2004). In order to

eet the demand for America’s growth, the American landscape
as undergone drastic changes. For example, from 1992 to 1997,
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pproximately 1.2 million acres (roughly the size of Delaware)
f farmland were converted annually for human development
American Farmland Trust, 2002). Additional habitats like forest
nd grasslands have been equally impacted. As suburbia encroaches
n rural areas and open space is developed to support our bur-
eoning human population, there are growing concerns about how
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1. Introduction
ildlife and wildlife habitats are affected (Geis, 1974; Hostetler,
999; Grimm et al., 2000; DeStefano and DeGraaf, 2003).

In recent years, attempts have been made to simultaneously sat-
sfy habitat needs for both human residential purposes and wildlife.
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n the landscape architecture community, perhaps the domi-
ant concept of integrating human needs with natural resource
onservation is a concept known as clustered development or con-
ervation subdivisions (Arendt, 1996; Odell et al., 2003). The idea of
conservation subdivision is to group houses together on smaller

ots, more so than a conventional design that disperses the homes
hroughout the development. Typically, conservation subdivisions
ave homes clustered within a smaller area with each lot encom-
assing less than 1 acre (e.g., 0.25–0.5 acres), and the remaining
rea is left as open space (Arendt, 1996; Lenth et al., 2006). Seen as
n alternative to sprawl, conservation subdivisions have been pro-
oted as a benefit to wildlife (Arendt, 1996; Theobald et al., 1997;

ill, 2001; Odell et al., 2003). Clustered development has found
raction in planning and design fields and is viewed as a design

ethodology to create more natural communities, especially in the
ew Urbanist literature (Till, 2001; Zimmerman, 2001; Congress

or the New Urbanism, 2007). However, while clustering homes is
step in the right direction to conserve wildlife habitat in growing

ommunities, many other design and management considerations
re important in order to create functional wildlife habitat that sup-
orts a diversity of species. Simply conserving open space through
lustering may not be enough to promote biodiversity as many
ther ecological, environmental, and management issues come into
lay (Hansen et al., 2005; Hostetler et al., 2005; Lenth et al., 2006).

Brush (1976) suggested that the success of a designed environ-
ent depends as much on the functioning of natural processes as

t does upon human convenience and pleasing appearance. Brush
1976) and Longrie (1976) proposed that improved communication
etween wildlife biologists and landscape architects and planners

s needed to ensure that informed land-use decisions are made rel-
tive to wildlife and wildlife habitat as open space is developed.
ith that in mind, the purpose of our paper is to offer construc-

ive criticism of conservation subdivisions relative to wildlife and
rovide suggestions that will (1) maximize the potential of con-
ervation subdivisions to conserve wildlife and their habitats, and
2) promote positive wildlife experiences for residents of conser-
ation subdivisions. Our intended audiences are land planners,
evelopers, and architects, but especially those professionals in
cademic settings teaching the next generation of leaders who
ill influence and shape important land use decisions that simul-

aneously satisfy human and wildlife habitats. In preparing this
eview paper, we focused on Arendt’s (1996) book, Conservation
esign for Subdivisions: A Practical Guide to Creating Open Space Net-
orks, and isolated the wildlife-related subject matter, with an

nalytical eye toward our stated objectives based on our train-
ng as wildlife biologists and the wildlife literature. In addition,
ur comments are based on our experiences of how practition-
rs have utilized the conservation subdivision ideal in construction
rojects.

. The three phases of development

All developers must consider three phases of development
hen creating a residential neighborhood: design, construction,

nd post-construction. It is imperative that wildlife biologists and
lanners and developers work cooperatively, especially during the
rst 2 phases of development (Thillmann and Monasch, 1976). The
esign phase is typically where, among other aspects, lot size is
esignated, lots and roads are distributed throughout the site, and
he landscaping palette (e.g., natives or exotic plants) is selected for

ots and shared spaces. During this phase of a typical conservation
ubdivision, homes are clustered in a defined space and the remain-
ng area is designated as open space. Next, during construction,
n array of contractors and sub-contractors take what is on paper
nd implement it on the ground, constructing homes, streets, and
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andscaped areas. Post-construction is the last phase where buy-
rs purchase the homes, move into the community, and manage
heir own homes, yards, neighborhoods, and common areas. We
ighlight problems and solutions to guidelines written in Arendt’s
1996) book in terms of conserving or enhancing wildlife diversity
s it relates to the three phases of development.

. Design phase

Nearly every area, including the most urban, will support
ildlife of some sort even if the area is not managed for wildlife.

pecies that frequent urban and suburban areas do so because they
re typically habitat generalists and are able to capitalize on the
vailable resources in a human-dominated landscape (Erz, 1966;
arzluff et al., 2001; DeStefano and DeGraaf, 2003). In order to

ncrease the diversity of urban wildlife, many international studies
emonstrate the importance of conserving individual native plants
ithin small and large natural remnants (e.g., Kadlec et al., 2008;
eurk and Hall, 2006; Ruiz-Jaen and Aide, 2006). As an example,
eurk and Hall (2006) developed a design framework of indige-

ous vegetation patches in order to benefit birds and other wildlife
n New Zealand. Chapter 5 of Arendt’s (1996) book has good sug-
estions about the appropriate area(s) to conserve, based on an
nventory of habitats and of plant and animal species found within a
roposed development site. What is not mentioned, though, is that
ildlife surveys should be conducted during spring, summer, fall,

nd winter because detection of some species is season dependent.
or example, neotropical migrating birds (e.g., American Redstart,
etophaga ruticilla) may use only a portion of the developable area
s a stop-over site during spring and fall. The flora and fauna sur-
eys, wildlife management objectives, habitat implementation and
anagement strategies, and plan evaluation should all be encap-

ulated in a written wildlife management plan that is kept on file
t the site for future reference once the neighborhood is built.
rendt (1996), in Chapter 9, does mention that a good management
lan and permanent funding source to implement and periodi-
ally update the plan is needed, but in practice, these management
lans are minimal and usually are not associated with a permanent
unding source (see Section 5).

In addition, Arendt’s (1996) book places little emphasis on
ow the design of built areas can severely impact (or benefit)
onservation areas. In practice, most planners, architects, and
evelopers neglect the surrounding influence of built areas; this
erception comes from a review of municipalities in Florida that
ave attempted to encourage conservation of green open space
hrough policy initiatives (Romero and Hostetler, 2007). However,
he design of individual yards and common areas is critical. First
f all, backyards can provide invaluable habitat for wildlife and
re essential in connecting open spaces in the surrounding area
Rudd et al., 2002). Native plants in built areas have been shown
o attract a wider variety of wildlife species in urban areas than
on-native plantings (e.g., Mills et al., 1989) and bolster the types
f species not normally found in urban areas, particularly when
he lots are located near remnant natural areas (Hostetler and
nowles-Yanez, 2003). Select wildlife species are adaptable and do
uite well in neighborhood environments, albeit the composition
f wildlife species pre- and post-construction may change (Geis,
974; Blair, 1996; Hostetler et al., 2005). Additionally, species rich-
ess and abundance has been documented to increase with age
f suburban neighborhood, conventional or otherwise (Clergeau

t al., 1998; Chapman and Reich, 2007). However, the built areas
e.g., yards, common areas, storm water retention ponds) can have
major negative impact on wildlife diversity in the conserved open
paces. For example, if the landscaping palette contained plants
hat invade nearby natural areas (e.g., invasive exotics), then these
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xotics could transform the natural habitat into something quite
ifferent (Pimentel et al., 2001).

Not only the quality of plantings, but the quantity, can affect
ildlife. The amount of turf or ornamentals allocated to each lot

r public space within a development can attract exotic wildlife
pecies (e.g., European Starling, Sturnus vulgaris) and/or increase
he abundance of common commensal species (e.g., Groundhogs,
armota monax). An abundance of exotic or commensal native

pecies, in turn, outcompete other native species for resources such
s nesting sites and food (McKinney, 2002). For example, a neigh-
orhood dominated by turf can increase the abundance of species

ike starlings; starlings evict woodpeckers and other native cavity-
esting birds from the limited number of urban tree cavities (Ingold,
994). In addition, a decision by the landscape architect to pre-
erve dead trees (e.g., snags) throughout the site would enhance
ird diversity within the neighborhood as over 30 species of North
merican birds forage or nest in dead trees (Ehrlich et al., 1988).
f course safety for people and buildings is an issue but once the
ision is there to preserve snags, there are ways to conserve snags
nd mitigate safety concerns (Hostetler et al., 2003).

The geometry of the conserved open space has implications for
ildlife diversity. In Chapters 5 and 6, Arendt’s (1996) discussions

ppropriately focus on the percentage of quality open space con-
erved and connectivity. This could take the form of several small
atches that add up to a large percentage of conserved open space,
r could be one contiguous block of open space. Not discussed,
hough, is that the number and shape of patches have consequences
or wildlife because of the amount of edge created. Edge is where
wo or more vegetation types or age classes meet. The more frag-

ented the habitat patch, the more edge habitat that is available.
eneralist species like white-tailed deer (Odocoileus viriginianus)
refer edge habitat and are commonly found in developed areas
Bolger et al., 1997; McKinney, 2002; Stralberg and Williams, 2002).
ther species, like interior forest birds, tend to avoid fragmented

orests with a large amount of edge and are not common in urban
reas (Bock et al., 1999; Maestas et al., 2003).

An increased amount of edge habitat can result in overabun-
ant populations of certain problematic wildlife species creating
nwanted human–wildlife conflicts (Conover, 2002). Furthermore,
he “edge effect” (e.g., different vegetation structure, noise distur-
ance, impact of predators along the edge, or competition with
eneralists found within the edge) can extend up to 200 m into
remnant patch and impact breeding or foraging birds (Bock et al.,
999; Lenth et al., 2006). Thus, having the built areas clustered in
ne corner of a site instead of placing the built lots in the middle
ould create larger and more circular core habitat that may be used

y less common species (Odell and Knight, 2001).
However, we note that many of these edge effect or small rem-

ant studies refer to impacts on breeding birds and very few address
mall urban patches concerning insect, reptile, or amphibian diver-
ity (Dawson and Hostetler, 2008). McIntyre and Hostetler (2001)
emonstrated that even small urban patches of native vegetation
ontained a wide array of native bee species and other inverte-
rates. With birds, small urban patches and even tree canopy cover
ithin the built matrix can serve as stopover, dispersal, or over-
inter habitat for migrating birds (Hostetler and Holling, 2000;
ostetler et al., 2005). Thus, depending on site limitations and com-
unity goals, small patches containing edge habitat can benefit
ildlife in certain situations.
.1. Wildlife corridors

Chapter 6 of Arendt’s (1996) book references wildlife corridors
nd speaks to the positives of conservation subdivisions relative to
orridors. Corridors can benefit wildlife, especially in a fragmented

c
c

d
m
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nvironment where connecting travel ways may be necessary to
llow wildlife to move between larger patches of habitat (Rudd et
l., 2002; Hilty and Merenlender, 2004). Corridors can also provide
ther habitat requirements like cover, food, and even water (Fleury
nd Brown, 1997; Tigas et al., 2002). However, corridors should be
well thought out exercise prior to implementing them on the

andscape to ensure that they are the best use of the land and will
ccomplish their intended objective (Noss, 1987; Simberloff et al.,
992; Hess, 1994). Many wildlife species like raccoons, white-tailed
eer, and Canada geese (Branta canadensis) that inhabit residential
reas may not need corridors to move across the landscape (Mann
nd Plummer, 1995; Tigas et al., 2002). Additionally, even though
orridors may be present and some wildlife may use them, one size
oes not fit all and a generic corridor may not satisfy the needs of
ildlife species present at a site (Mann and Plummer, 1995; Schiller

nd Horn, 1997; Beier and Noss, 1998). Fleury and Brown (1997)
xamined a host of corridor attributes and concluded that many
ttributes are species specific and that species with a high depen-
ence on corridors should be considered first in the design process.
or example, the speed with which a species moves will be affected
y corridor length. The slower moving species like reptiles may
ace greater predation traversing a long corridor connecting habi-
at patches than a fast moving species like a bird (Fleury and Brown,
997; Mason et al., 2007). Furthermore, a narrow corridor may
rove less suitable for an interior forest species than an edge species
Fleury and Brown, 1997). Beier and Loe (1992) suggested thinking
f corridors in terms of “passage species” (e.g., large herbivores and
edium to large carnivores) and “corridor dwellers” (e.g., plants,

mphibians, small mammals, and birds with limited dispersal abil-
ty). “Passage species” use corridors for brief time spans as they pass
etween two larger habitat patches, whereas “corridor dwellers”
pend several days to their entire life span within the corridor
nd use the corridor to satisfy habitat requirements. Beier and Loe
1992) provided a 6-step guide to designing and evaluating wildlife
orridors that would be useful for residential developers and plan-
ers to review prior to designating corridors on the landscape.

. Construction phase

Even the best conservation subdivision design on paper is
ependent on contractors, landscapers, and sub-contractors to
roperly implement the plan. Arendt’s (1996) book does not men-
ion this important construction phase. From our experiences, even
he best designs can be compromised by improper implementa-
ion. Often, contractors are not brought in during the design phase
nd are not fully engaged or understand the conservation prior-
ties of the project (Hostetler et al., 2008). Without fully engaged
ontractors or landscapers, many things can happen during the
onstruction phase that could impact the viability of nearby wildlife
abitat. For example, even if the most important large trees are pre-
erved across the subdivision and built areas are designed around
hem, the placement of fill dirt and routes of heavy construction
ehicles can cause the demise of these trees. The roots underneath
he drip line (the outer edge of the leafy canopy) should be pro-
ected by a sturdy fence (Coder, 1995; Ruppert et al., 2005). If heavy
ehicles continually compact the root zone of a tree or fill dirt is
laced right up to the tree trunk, the roots may not be able to acquire
utrients, water, and oxygen and the tree may die. In addition, des-

gnated zones for disposal of debris and chemicals should be away
rom any trees meant to be preserved. Debris can be toxic or can

hange soil pH due to leeching of chemicals into the ground which
ould affect certain trees (Johnson, 2005).

On-site management during construction of conservation sub-
ivisions is important and a well-informed construction site
anager is critical. Wetlands and waterbodies are typically pro-
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8 M. Hostetler, D. Drake / Landscape

ected by silt fences; these silt fences should be well-maintained
round any wetlands or water bodies to prevent silt from entering
hese areas during construction. Run-off can carry large amounts
f silt into a wetland and essentially choke this system to death
nd destroy nearby wildlife habitat (Lee et al., 2006). Even the
asual feeding of wildlife present on the construction site can
ead to wildlife/human conflict in the future. In one example of

development in central Florida, many of the retention ponds
ere populated with alligators. Apparently, contractors were feed-

ng these alligators lunch scraps and they lost their natural fear
f humans. Once people moved into their homes, a few of the
lligators became quite aggressive as they came out of the water
begging” for food as people walked by these ponds (Greg Gol-
owski, personal communication). These alligators had to be
emoved.

From our experiences, very few contractors and landscape archi-
ects have the training to implement the appropriate construction
ractices as to minimize future impacts on wildlife populations.
ontinuing education courses are one way to educate built envi-
onment professionals and several University Extension programs
re taking the lead on developing such courses (e.g., Program for
esource Efficient Communities, http://www.buildgreen.ufl.edu).

n addition, hiring an informed and motivated site construction
anager(s) can help manage the multitude of contractors that

ome on site each day and identify any natural resource issues
hat appear during the construction phase (e.g., the appearance of
nvasive exotics and implementation of control measures).

. Post-construction phase

.1. Homeowner education and management of open space

In Chapter 10, Arendt (1996) suggests that conservation subdi-
isions can reconnect people to the land and help people develop
land ethic. Studies, though, have indicated that homeowners liv-

ng in conservation subdivisions do not understand the concept
f conserved open space and are not aware of appropriate man-
gement practices to maintain wildlife habitat (Youngentob and
ostetler, 2005; Noiseux and Hostetler, in press). Youngentob and
ostetler (2005) found that residents of a conservation subdivi-

ion did not differ or scored lower on several questions about
nvironmental knowledge, attitudes, and behaviors than residents
f “conventional” communities. Thus, conservation subdivision
ommunities may not be attracting or encouraging environmen-
ally sensitive residents and in the absence of engaged residents,

community may resort to environmentally insensitive behav-
ors (Zimmerman, 2001; Youngentob and Hostetler, 2005) and not
etain the long-term ability to manage open space habitat of good
uality.

Although it is the developer who implemented the conservation
ubdivision design, decisions made by homeowners in maintain-
ng their own homes and yards can have drastic consequences for
earby conserved open spaces. Consider the effect of a homeowner
dding new plants to a garden and her/his choice included some
nvasive exotics: that decision would have an impact on nearby
onserved natural areas as the invasive plants’ seeds can be car-
ied into the open space by wind, water, or wildlife. Invasive plants
hat spread into natural areas outcompete existing indigenous veg-
tation and create vast stands of exotic vegetation that negatively
mpact wildlife. Property owners need to know which plants are

onsidered invasive exotics, remove them, and avoid planting them
n their yards.

Other impacts include pets (particularly cats) that are off leash
nd roaming in conserved areas. They can be significant predators
n a wide variety of mammal, amphibian/reptile, and bird species

u
t

C
i
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Baker et al., 2005; Beckerman et al., 2007). Feral cat colonies can
ecome established near suburban areas depending on the desires
f local residents. Such cat colonies can have significant impacts on
ocal wildlife species; in some cases, cats from these colonies are
nown to prey on federally endangered species such as the Florida
nastasia beach mouse (Peromyscus polionotus phasma) (Bird et al.,
002). Even how homeowners irrigate their own yards can impact
onserved areas. For example, if water comes from local groundwa-
er, a neighborhood consuming too much water can dry up nearby
etlands and affect the habitat for many wildlife species (e.g.,
esting and/or roosting waterbirds). Runoff, fertilizers, and pesti-
ides can enter local streams, waterbodies and wetlands. Influxes
f additional nutrients and toxins can change vegetation in con-
erved open spaces to a point where it is not conducive to wildlife
iversity.

Even with protected natural areas, local residents need to under-
tand the importance of staying on designated trails and not
alking through or using bikes and ATVs to traverse conserved

reas. In Arendt’s (1996) book, many of the site design examples
n Chapter 7 suggest that walking trails be located within the
onserved open spaces. The presence of humans walking near or
hrough conserved areas can negatively affect wildlife. The frequent
resence of humans within an area has been shown to diminish
he number of breeding bird territories and nests (Gutzwiller et al.,
997; Miller and Hobbs, 2000; Lenth et al., 2006) and decrease daily
ctivities of large mammals (Shalene and Crooks, 2006).

In Chapter 9, Arendt (1996) does mention that good manage-
ent plans, effective homeowner associations, and permanent

unding sources are necessary to manage conservation areas.
owever, in practice, management plans for wildlife are not well-
efined in a conservation subdivision and funding mechanisms for
he long term management of conserved areas are not established
r rewarded in policy initiatives (Romero and Hostetler, 2007). This
s important, as many natural areas will need at least some perpet-
al management to retain the biological integrity of the area. For
xample, in the southern United States, prescribed burning is an
mportant management tool that promotes healthy pine/upland
cosystems (Myers and Ewel, 1990). Without fire, these systems
evert to thick shrub/hardwood ecosystems, negatively affecting
uch species as the gopher tortoise (Gopherus polyphemus) and a
ost of other animals and plants dependent upon fire to maintain
he open aspect of pine/upland ecosystems (Myers and Ewel, 1990).

Developers should set up a funding mechanism to support
pen space management over the lifetime of a community, and
rendt (1996) recommends such things as homeowner dues and

ot sales as a source of funding. Developers should also imple-
ent an on-site, robust education program that would address
ildlife issues and conservation and would describe best manage-
ent practices (and the importance thereof) for maintaining the

iological integrity of the conserved areas. Education about the con-
epts of land stewardship should not only be implemented through
heir sales office, but it should be visible within the neighborhood
ong after the sales office is closed. A study of several conserva-
ion subdivisions indicated that very few environmental principles
ere retained by homebuyers that went through the sales office

Noiseux and Hostetler, in press). Educating residents through sig-
age and community Web sites are strategies meant to engage local
esidents (see examples at http://www.wec.ufl.edu/extension/gc).
urthermore, funds should be used to evaluate the success of
ildlife management objectives identified at the outset; such eval-

ation will help identify new solutions for unforeseen problems
hat arise.

Lastly, most new residential communities have Community
odes and Restrictions (CCRs) which act as guidelines for manag-

ng individual lots and common areas. A developer should place

http://www.buildgreen.ufl.edu/
http://www.wec.ufl.edu/extension/gc
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nvironmental guidelines and regulations in these CCRs to help
aintain wildlife habitat across the community in both individ-

al yards and conserved areas. Usually a homeowner association
HOA), set up by the developer, has the power to enforce the
CRs. Arendt (1996) mentions (Appendix H—p. 174–175) that HOAs
ventually would own the conservation areas and manage them
ut we emphasize that the CCR document needs to contain lan-
uage for both the management of individual lots and conservation
reas.

.2. Wildlife/human conflict

The general concept of conservation subdivisions can certainly
ttract and benefit wildlife, but sometimes conflicts do arise
etween homeowners and wildlife. Wildlife can cause significant
conomic, health-related, and natural resource damage (Conover,
002). It is estimated that residents spend more than $8 billion
nnually to manage wildlife damage in suburban and urban envi-
onments (Conover, 1997; Waller and Alverson, 1997; Conover and
hasko, 1985). Arendt (1996) makes no mention of the very real and

ncreasingly common issue of human–wildlife conflicts as a result
f human residential development.

Wildlife managers are struggling to manage overabundant pop-
lations of particular wildlife species in many suburban and
rban environments (Wildlife Society Bulletin, vol. 25, 1997;
eStefano and DeGraaf, 2003). Common examples, among oth-
rs, include white-tailed deer, beaver (Castor canadensis), raccoons,
roundhogs, Canada geese, wild turkey (Meleagris gallopavo), and
merican crows (Corvus brachyrhynchos) (Witmer and deCalesta,
992; Conover, 1997, 2002). In many instances, either inadvertent
r purposeful feeding of these more problematic species can lead
o conflicts like artificially inflated wildlife populations, intra- and
nter-species disease transmission, and increased wildlife-vehicle
ollisions as wildlife travel to and from human-provided food
Dunkley and Cattet, 2003). Behaviors of overabundant wildlife
an negatively alter natural habitats relied upon by a host of other
ildlife species (Waller and Alverson, 1997), which can negatively

ffect conservation areas in subdivisions.
As mentioned previously, wildlife inhabiting suburban and

rban areas tend to be edge species and habitat generalists
Marzluff et al., 2001; DeStefano and DeGraaf, 2003). Typically
hese species are involved in a majority of the wildlife/human
onflicts (Conover, 2002). Increased edge habitat within the con-
ervation subdivision can occur with efforts to integrate built areas
ith open space. Non-linear lot lines (e.g., use of Z-lots as men-

ioned by Arendt (1996, p. 47), hedgerows (Arendt, 1996, p. 58 and
9), and interspersing open areas throughout woody vegetation
nd creating a patchwork of varying habitats are three examples
hat increase the amount of edge habitat for edge-loving wildlife.

e cite these examples not to discourage the use of hedgerows
r other designs that increase edge habitat but to make peo-
le aware that potential wildlife–human conflicts could arise and
ontingency plans (e.g., management and educational strategies)
hould be implemented from the very beginning. A homeowner
ducation campaign should be conducted to inform homeown-
rs about potential conflicts and ways to change (in many cases)
uman behaviors to lessen nuisance wildlife instances. The earlier
problem is solved, the cheaper and easier it will be to solve. For

xample, raccoons are common inhabitants of chimneys (O’Donnell
nd DeNicola, 2006). The installation of a $25 chimney cap at the

ime of home construction guarantees that no raccoons will take
p residence in that chimney. If no cap is installed, it may cost the
omeowner upwards of $150 to have the raccoon(s) removed, plus
he installation of the $25 chimney cap after the fact to ensure no
urther raccoon problems.
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. Synthesis

Nearly $40 billion was spent on non-consumptive activities like
bserving, feeding, and photographing wildlife in 2002 (United
tates Fish Wildlife Service, 2002). A great fascination exists
mongst the general public with wildlife, and conservation subdi-
isions are the perfect tool to satisfy the demands of residential
evelopment while simultaneously conserving biodiversity and
roviding wildlife viewing opportunities. Arendt’s (1996) book

s a good start to conserve urban wildlife habitat because the
ramework is there to conserve natural remnants and other crit-
cal habitats. However as outlined in this paper, land developers

ust consider many other design and management issues in order
o create functional habitat for wildlife and to promote healthy
uman-wildlife interactions. In Arendt’s (1996) book and in typical
onservation subdivisions, most of the emphasis is placed on the
esign phase and less on the construction and post-construction
hases. Considerable effort is needed to address construction
nd post-construction issues. Conserving only a target percent-
ge of open space in the design phase is woefully inadequate
o improve urban wildlife diversity. For example, built lots need
pecific design and management considerations as not to impact
onservation areas. Also, many recent policies are attempting to
ncourage conservation subdivisions (e.g., Romero and Hostetler,
007), but these policy initiatives tend to focus on the design
hase in terms of conserving X percentage of open space. Most
onservation subdivision policy initiatives do not address con-
truction and post-construction phases and this is critical in order
o create functioning urban wildlife habitat. To help with this,
e have developed a working model that highlights some of

he important issues during the three phases of construction
Fig. 1).

A mixture of social, economic, environmental, and political fac-
ors influences the construction of any subdivision, and it is no
imple matter to produce a policy or site design that satisfies
ll of these influences. The big question is how to create a “cul-
ure” within planning and built environment professional circles
o that they place just as much emphasis on construction and
ost-construction phases as they do with the design phase. LaNier
1976) asked a similar question over 30 years ago from the per-
pective of a planner! We strongly believe the answer needs to be
ound in Academia, where faculty are currently teaching students
the next generation of planners, developers, and landscape archi-

ects – the principles of conservation subdivisions. Addressing all
hree phases of development is a more holistic method, but it is no
asy task because implementing best management practices, secur-
ng long-term funding sources, engaging contractors, and involving
omeowners is just as difficult as or more difficult than placing the
ppropriate conservation subdivision design on paper. We devel-
ped this paper to shed light on the importance of all three phases
f a development, and we hope that some of the issues raised and
olutions offered will not only help to cultivate awareness among
cademic units, but it will aid planners, policymakers, built envi-
onment professionals, and communities to create urban wildlife
abitat.
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