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States and many parts of Canada, although actual flood zones are prone to change

over time as a result of changing conditions in the watershed—especially in-

creased development. Nevertheless, the existence of these maps makes it easy for
planners to regulate development in flood zones by adopting overlay zoning des-
ignations that correspond to the federal or provincial flood maps. Within these
zones, development can be either prohibited outright or required to be elevated

above the maximum expected flood height. Some jurisdictions also require the .

provision of compensatory flood storage (e.g., constructed wetlands) to make up
for any development that does occur in a floodplain.

This chapter has highlighted several planning tools and design techniques that

can help land use professional create ecologically compatible developments, com-
munities, and entire landscapes. The purpose here was not to present an exhaus-
tive list of all such tools but, rather, to give some specific examples of how planners,
designers, and developers can apply an understanding of ecological processes to
their work. The final chapter of the book is an interactive planning and design
exercise that offers the reader an opportunity to practice doing just this.

11

Principles in Practice

Gestalt is a German word meaning “a unified whole . . . that cannot be derived
from the summation of its component parts.”* This word could describe the chal-
lenge facing planners and designers who seek to incorporate the lessons of ecology
into their work. As we hope this book has indicated, ecologically based planning
cannot be reduced to a recipe: there are few definitive answers and many uncer-
tainties; solutions must be site specific yet context sensitive; and planners and
designers must balance ecological factors against a plan’s other, often competing,
objectives. From designers of the land, the world demands integrated, ecologi-

. cally based solutions.

For planners in the mid-twentieth century, the term gestalt connoted the
practice of classifying land and deriving solutions from intuitive “gut feelings.”
This “gestalt method” of planning, which relies heavily on individual judgment,
has largely been replaced by more empirical planning processes, in which factual
data, public input, and a clear decision-making methodology ideally lead to more
rational planning solutions.? This more systematic approach is essential for eco-
logically based planning;: because so many ecological factors are relevant to plan-
ning and development activities, it is important to be clear about which of these
factors are being addressed, how, and why. Intuition and intelligent synthesis are
still important, but they follow and build upon ecological analysis. Therefore,
let us begin by reviewing the key ecological lessons of this book (as shown in Box
11-1) before moving on to the planning exercise.
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.Figure 11-1. Existing conditions

- with ecologically based design?
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one of your primary responsibilities as a site planner: to safeguard the health,
safety, and welfare of the site’s future human inhabitants in relation to their eco-
logical context. In addition, to protect and restore native species and habitats, you
will need to obtain information on the site’s biological diversity, its ecology, and
its conservation status, which should be depicted in map form whenever appro-
priate. (Sources and approaches for gathering such information are discussed in
Chapters 2 and 7 and in Appendix B.)

Asking and answering the following questions will provide a good basis to
proceed with ecologically based design. The brief answers to these questions pro-
vided below and shown on the site ecology map (Color Plate 11) and the eco-
logical context map (Color Plate 12) should be used to inform the second part
of the site planning exercise.

What disturbance processes affect the site?

Answering this question requires looking beyond the site’s boundaries and also
forward and backward in time. You learn that forest fires regularly occur in the
national forest and the private timber lands to the north and east of the site. Some
areas are managed with prescribed burning of underbrush to enhance wildlife
habitat or timber production, while other areas have dangerously high fuel loads
as a result of decades of fire suppression by humans. You also infer from seeing

Principles in Practice

many downed trees during your site walk that soil instability and windthrow of
large trees is a common occurrence on the steeper parts of the site. In the spirit
of due diligence, you consider other disturbance processes, such as flooding and
hurricanes, but find that these processes are unlikely to occur on the site.

What ecosystems are present?

This question can be answered by using aerial photographs or satellite images
combined with field surveys to identify the ecosystems on the site. On this site,
the riparian zone includes an agricultural ecosystem (farm fields plus hedgerows)
as well as a mature bottomland hardwood forest. The northeastern half of the
site is a young oak-pine forest that was clear-cut about twenty years ago. Within
this forest matrix is an outcropping of limestone where a distinct glade ecosys-
tem has formed, harboring a diverse community of grasses, wildflowers, and
animals adapted to live in hotter, drier conditions and in thin, rocky soils. The
perennial stream creates a fifth dlstlnct ecosystem at the edge of the site (see
Color Plate 11).

What important native species are present, including rare, keystone,
umbrella, and dominant species? For these species, are the local populations
viable or not? Are they isolated, part of a larger population, or part of

a metapopulation?

You hire an ecologist to help answer this question, who identifies several im- -

portant species on the site. As it turns out, the population of the federally listed
endangered Indiana bat (Myotis sodalis), which hibernates in the cave within the
state forest just south of the site, also requires nearby riparian and hillside for-
est for roosting and foraging. The bat roosts in dead and dying trees where the
bark has begun to peel away from the trunk—trees that are typically found in
mature hardwood forests such as the one on the site.? The hardwood forest is also
home to several species of Plethodontid salamanders, lungless amphibians that
breathe through their skin. The Plethodontids also require mature forest with
some moist areas and woody debris. The limestone glade harbors several rare
flowering plants and mosses that live only in this unique environment. Finally,
the stream at the southern edge of the site—like most intact stream ecosystems
in the Southeast—harbors a great diversity of mollusks and fish, many of them
endemic to a relatively small region. As heavily managed landscapes, the farm-
land and the oak-pine forest provide habitat for many generalist species that are
found throughout the county but no species of particular interest for biodiver-

sity conservation. (It is beyond the scope of this planning exercise to answer the

population questions, but in a real planning project, this would be an important
next step.)
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What other human factors affect how this site can or should be developed?
Obviously, designers must not neglect those human factors that are normally
considered when planning for development, such as zoning, transportation ac-
cess, water and wastewater infrastructure, public facilities and services, and mar-
ket considerations. However, since there are already many good planning texts
that cover these topics (and since they are a standard part of designers’ educa-
tional training), we will not discuss them here, except as they relate to this eco-
logically based planning exercise. '

Part 1B: Preparing the Plan .

Now that you have a basic understanding of the site’s ecological form, func-
tion, and context, you can proceed with preparing an ecologically based site plan.
As mentioned above, the developer wants to build a residential development of-
fering a variety of housing types in a country setting that will appeal to com-
muters, early retirees, and possibly second-home owners. The zoning for the site
offers two different development options:

1. A conventional “rural residential” layout that allows single-family houses
on 50,000 square foot (1.15-acre or 0.46 ha) lots, and

2. A Planned Residential Development option that allows the same total num-
ber of units as the first option, but in a mix of single-family and/or multi-
family dwellings (up to four units per building) built on lots as small as
10,000 sq. ft. Under this second option, the development must provide open
space as well as community or recreational amenities.

Given these zoning options, your client’s wishes, and your knowledge about the
site’s ecology, how would you plan this site for development? Try sketching out
a site plan showing the location of buildings, roads, and undeveloped areas. (To
do so, you might want to use tracing paper or an enlarged photocopy of the ex-
isting conditions plan or the site ecology map.) Beyond the information shown
on your site plan, what other considerations should go into the planning of this
development?

Solution to Part 1B

Three different site planning approaches are illustrated in Figure 11-2, Color
Plate 13, and Color Plate 14, respectively. The conventional subdivision plan in
Figure 11-2 is designed in accordance the first zoning option (single-family
houses on 50,000 square foot lots). This design ignores most of the principles
discussed in this book, and will result in an environment that is poorer for hu-
mans and native species. For example, although the oak/pine forest to the north
and east of the site is fire-prone, the plan provides no fire buffer, thus threaten-
ing the safety and property of future inhabitants. In addition, despite the site’s

Principles in Practice

Figure 11-2. Conventional subdivision plan. This plan illustrates how development

might proceed under the “rural residential” zoriing option, absent any attempt to im-
plement the concepts of ecologically based planning presented in this book. As is typi-
cal in conventional subdivisions, the entire site has been divided into individual house

* lots, and any residual patches of native vegetation-(1) are so small that they offer little

habitat value. Even though local laws mandate a fifty-foot (15 m) riparian buffer (2),
this buffer may not be wide enough to provide a viable habitat corridor or filter out
pollutants before they reach the stream. Residents may also be at risk from wildfire,
because the houses on the east (3) abut an expanse of oak-pine forest, yet no protective
buffering has been provided. Finally, this development provides no natural areas for its
residents to use.

scenic, natural context, the plan provides no place for future residents to enjoy
nature.

From an ecological standpoint, this plan’s greatest drawback is its almost
complete conversion of native habitat to houses, roads, and lawns. As a result,
most native species associated with the glade, hardwood forest, and oak/pine for-
est habitats will disappear. The loss of mature hardwood forest on the site may
even threaten the survival of the bat population that roosts nearby. Although a
few small residual patches of trees are shown on the plan, these will probably
support only generalist species that can survive in close proximity to humans.

225




[X44

Supfer pue pue] a3 SurSeuew 10§ Aed [im oyp jssaooxd Surauerd sy jo 1xred
se ‘mou paiyeIp aq ueld JustaSeurw € pnoyg ;padeurur a1k A311 MOY SUTULIA}
-3p PUE SpUE[ 3531} UMO [[IM OUYAA "33S S13 UO SPUE] [eIni[noLISe pue UONEAIdS

-u0> a1 10§ yromaurery yuswaSeuew wrra-Suo] v uSisap 03 s[epgyo Suruuerd.

[e00] pue 13do[oA3p AU} YIIM IOM 03 paslr os[e ABWI oA TouBIsap oy sy
“UIEaIs S OIUT APOId 10U s30p 10503 38t} 0 PaZIIqels APUSDEINS ST 211s Y1 1LY}
pUe 1240 3ye} 30U Op $9Pads SAISEAUT Jeyj) 3IMS NEUT 03 Papasul 3q [[iM JudUISe
-URUI DA[IDE [RITUL IOAIMOL] °9]qIsedj 3sour a3 oq S yoroidde ,jjo-spuey,
A[oADE[2I © ‘331 UOTEIOISII BY3} JO ISOM PUE 3583 SUWIa3545002 15210 werredir poom
-pxrey Sunsixa Jo Arurxoxd S13 pue SJUTEIISUOD 1500 USALL) ‘samads 2211 parIsap jo
s8urpass Jue[d Pnod sUO ‘OUISHXA ISYI0 Y3 I8 25IN0D SI1 UNI 01 HOISS3NNS MO[[e
pue santanoe Sunuirej au3 uopueqe 01 A[duils st uonnjos suQ 1s210§ UeLredwr o3
3315 SU JO IILLIOD ISOMUINOS AU} UL PUR[ULIL] 3U3 2101831 03 sAem 3[qrssod maj e are
a1 wepd raisnp [emn oy ur ‘ojdurexa 101 "s3SuUsTeyo JUSUIRSEUR PUE UONEI0]SHI

Bunsaxayur swios aster sue[d 211s I2Isn] Je[[Ia puE 123SNP [BINI Y3 Yiog
*331S S} JO SPINYI-0M) UI2ISEd Y} U0 pasrasald usaq sey eyl
15210 [eINILU Y3} WOIJ Y[eM NUIW-33IY} 10 -OM] B UBL] 210Ul ST sSUI[[2MP 313
30 suou ‘12AamOY] ‘sadeds uado UOWIWIOd PUNOIE PaISN] s35N0Y Y3 Jo Auewr
UM ‘[937 , poOYIoqySiau,, € JO SI0UI UT s3[nsaI uBIsap AMsusp 13ySry Sy, 118
23 WIOI] PIem)ses SPUSIXa Iy} JLIQRY 15310] JO-YD0[q SNONSHU0D 313 OIUT 553
S3PNIIUT pUE UOTIEIS)[e 1LIIqeY $S3] UT s3[nsax 31 ‘uefd 1a3snp [eani ay1 03 pared
-woy) “spue] [ermi[notiSe paqimstp Ajsnoraard ay3 Uo 31 $31LIUOUD puE APYSn

210Ul UaAd Juswdo[aAsp 33 sraisnd (FT a1e[q 10[0D) uweld 1a3snp sBea YL
“pue] Teminonde aanonpoxd jo uondaloid Syl pue 1eIIqERY dAnEU

3o uoma301d 3y} duE[eq 03 sass a10§a1aY3 ueld 211s Ay ‘A[IqeUTeISnS JO 10ad

-se queszodurr ue st uondnpoxd pooy [edo] ‘g 1adey)) ur passnostp sy "sa[qeia8aa

pue s3my moI8 ued SIUSPISAI A1oYM SuspIeS AJunuruwod 3upNpPOIIUL OS[e S[IYM

‘2318 a3 w0 puef ernymoude Sunsixs a1y Jo awos sureas ue[d ayy ‘Areury
“aIyng oy ut suoneiueld suid anfea-1e3qey-Mof 03
pa312au0d 10 padopaasp are spue] SupunoIIs sy3 Jo SW0s J1 uaAd saydred 152105
usamiaq Ayrandauuod apraoxd djay (M yoTYM ‘93Ts SY3 JO 1seay3I0U a3 01 spue[dn
Y31 pUE WIEaIls A1) U2aMIa(q IOPLLIOD PA}SIIO] apim € saarasaxd uerd sy ‘pany,
(‘ureans a3 01 uonnyod spousad pue I3ZNId) 20UPAI [[IM SP[AY sy} Surmal

’OS[V) "311S 33 JO 15aM pUE 158D JY] 01 152103 uerredix Jo IOPIII0d SNONURU0D B Ul

AUt Buisstua,, A[U0 33 MOU aIe SP[aTy 9SY[, 3SII0] POOMPILY JATEU 03 Way3 3ur
~I01$21 PUE UIESI3S 3Y3 03 Jusdefpe sp[ay urrej oy Surna sasodod i1 ‘puodag
*230403 pue 1eaq 03 SWOY ST YITYM ‘153105
are1s AQIEaUl 3y} pUE SISO Y3 UIMID] DUBISIP SWOS 23BIID PUE JBIIGRY 153
~I0J IOLI3)UI SUTUTEIUOD JOPLLIOD JUSUISAOLI SJI[P[IM & ap1aoid “ureanis aij3 saypeal
31 210J3q Jjouny adeyIns 131y 03 a[dure st yorym ‘(W 0QT) 399) (Q9 15 1E JO

dndeld Ul seidpulid

I3Jyng UIESI}S SPIM. © SUIBIUTEWI 1T ‘JSI1] 's3BBIUBADE [BI2ASS sey (¢T a1e[d 10[0D)
uepd raisnp [erni ay3 “qurodpuels [ed130[009 Ue WOL] "FT 23] I0[0)) pue £
31€[ JO[0]) UI UMOYS dIE YdTYM JO 0M3 ‘9115 a3 uo adeds uado pure ‘sasnoy] ‘speox
o431 1m0 £ef 01 sAem pood Aueur axe a1a13 ‘s1o39urered olseq 32111 AU UMPIAL

“UIEa13s 3Y3 I3JUS 03 JJOUNI PAJBITIUN IO ‘S[ESTWIAYD ‘]IS
103 Tenualod sy3 SZrUITUTLT pnoys suraied asn puej ’uop,;ppv, U] ‘ureans ayi
Suo[e eoIe I9pNq € SE [[oM ST S1eIqRY [ELI1S21I9) JUeLI0dUWL 9y} JO TES] 13335
PInoys 2315 a3 uo JuswdopAap ‘swaisAs0d9 asaqi pren8ayes oy, “(saysy pue
SYSNI[OUI Il SUTEIUOD UDIYM) J[osIT ureans 3Y3 pue ‘(sIspurWEles PRUOpPO
~U19]4 SY3 pue 1eq BUBIpU] 3Y1 10] I3)[aYs pue pooj sapraold yorym) uresns
31y} Ieal 15210] poompirey oy ‘(savads jueld are1 Jo aSe[quuasse ue sureisns
YOTyM) ISESYIIOU 13 U 3PE]S 2U03S3U] 3Y3 SPNUI AISISATPOI] JO UOHIY
-01d 213 103 3we3TOdUOT 350U ATE IR a1 313 Jo suonzod 13 ‘Da0qe passnd
-SIp sV :suiazsfis0da pup ‘syppiquy ‘sawads Juviiodun s,031s ay3 SUNI104d °C
"au0xd-a11y $63] ST35010] ATONDTY/EO SATIEU AU} 35TEd
-2q yanos sy 01 1ueltodwr $53] ST IfJNq ' ,"Uaa18 umol,, e pue ‘p[ay sirods
® ‘speol ‘suspIed Ajunuruiod se yons sarmjesy udissp Aq sisaroy aurd yeo
Surpunoxins a3 woiy sSur[amp Y3 Iojgnq sueyd a3ts paseq A[[esr80[053
a1 Jo yioq ‘a105310y3 A119do1d pue saary weumy 1a101d 07, "s15310§ UOT
-equefd suid pue surd2feo Surpunoiins 3y Ut 90UALMOD0 TB[NSAI B ST YIIYM
‘211 153107 3q (1M Juswdo[oASp STI 03 1¥SIY3 [BINIBU 1533218 Y, :FX271400
1921807022 313 03 uoHV]aL UL 24vfjam pup ‘Ayafvs ‘YIjway uvtuny Sui1r2104d 7
‘s1yS11 Juswrdofaaap jo 1ajsuen; pue ‘(syuswndo[asap 121sn])
SUOISIAIPGNS UOTIBAISSUOD ‘S(TYJ SE Yons 5]003 SUIIOZ S[qIXST JO asn ayew
pmoys (3uawdopaasp yons a8ernoous o3 Surdxy sauue]d pue) IUSUIIOIAUS
[eInIEU 23 Yiim Juawdo[aasp szruourrey 03 Sunjass sroudrsa(] sua1sAs00s
pue sapads aarreu 10§ pue] pado[aaspun apise SUIIas S[IYM 231 A JO SUOD.
-10d 3[qeIms AJ[EIuaUIUOIIAUD JSOUI 3Y3 U0 PaIEIIUadUD aq 03 yuawrdo[aaap
smofre uondo (T3J Y3 ‘speOI PUe S30] 3sNOY [BIPIATPUL YIM 118 BIHUS 312
s19xuE]q USSP [eUOLIUSAUCD 3Y3 SEIBYA "Z-TT 9In31] ur umoys yoeoidde
[ERUAPISaI [eIN [BUORUIAUOY 313 uey} udisap paseq AJ[eo180[0d2 01 aADNP
-uod axow 1ej st uondo Suruoz (@Y J) WawdopAS(] [BBUSPISAY pauue]]
Y. :209ds yonus 001 dn 33 10U S20p 3vy3 ui33vd juawudojaasp v SuisooyD) T

2118 T3 J0J Suruue[d paseq
ATeo1301005 punos 10§ syuswIa]a 321y ayeiodrodur yioq sued asay T, “(aveds uado
£q papunoxmns s3of [fewss uo Sursnoy Afruej-nnur pue -aj8urs) vondo Suruoz
pu023s aY3-MOT[0] Y30q—FT 33e[J I0]0D) UI PaeIisn[fl Inoke] ,1a1snp a8e[fia, a2
pue g1 1€} 10[0D) Ul umoys uefd 12350 [BINI,, SY1—suSIsap om} 19110 2],

SNOILVDITddV

9z



228

APPLICATIONS

care of any problems that arise? What role (if any) will future residents of the

development play in managing these lands? The discussion on land management

in Chapter 9 addresses some of these questions.

Part 2: Planning for Growth by Listening to Ecology

In Chapter 6, we suggested that the landscape is the most effective scale at which
to plan for the conservation-of biodiversity. A much smaller focus area is too
small to consider important ecosystem processes and flows or to plan for the
long-term viability of populations of many wide-ranging species. A larger focus
area can sometimes help in understanding and protecting biodiversity but is in-
consistent with how human land use decisions are usually made—at the local
or county level—and thus may be less effective, unless the large-scale vision can
be reflected in smaller-scale plans. The scale of a landscape is typically tens of
miles or kilometers across or, in terms of human boundaries, roughly the size of

a county, a few counties, or part of a state or province. Depending on the subdi- -

vision of local governments where you live, most planning may actually occur
at the sublandscape scale (miles or kilometers across). This is consistent with the
appropriate scale for biodiversity planning as long as the sublandscape scale plans
are carefully situated within their landscape context.

From the preceding discussion, it is clear that municipal, county, and regional
planners should be on the front lines of human efforts to conserve biodiversity.
This part of the planning exercise offers a chance to apply the lessons of this book
from the perspective of these planners. Since it is not practical to use a landscape-
scale study area of hundreds or thousands of square miles or kilometers for the
planning exercise, a smaller area of roughly fifty square miles (130 square km) is

.used. It may help to think of this scale in terms of the local government jurisdic-

tions where you live. For example, a plan at this scale could be a comprehensive
plan for a town, township, small city, or portion of a county or a region.

The Situation

As a staff planner in a public-sector planning agency, you have been asked to
prepare a land use plan for an area of roughly fifty square miles (130 square km,
or 32,000 acres). The plan should reflect a long-term (twenty- to thirty-year) vi-
sion for the future and will serve as the basis for your jurisdiction’s official zon-
ing map as well as for decisions related to public facility and infrastructure in-

-vestment, land and resource conservation, and other policies. Since the mission

of your planning agency (as well as your professional responsibility as a plan-

_ ner)® includes the protection of natural resources, such as native species and habi-
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tats, you decide to prepare the plan using the ecological planning approach pre-
sented in this book.

Part 2A: Asking the Right Questions

As you begin working on the plan, you have access to the various data
sources that planners typically use—local and regional census data, state eco-
nomic statistics, and various geographic data layers, including transportation
networks, land use, rivers and streams, and tax maps (property boundary maps)
available through your agency’s geographic information system (GIS) depart-
ment, What additional geographic data layers and-other information would you

need to prepare an ecologically based plan for the study area? What questions -

would you need to ask before preparing the plan? Pleuse write down these an-
swers before proceeding to the next step.

Solution to Part 2A

One good way to depict ecological information at a municipal or county scale
is to prepare a set of annotated maps that show basic environmental data plus
text or graphic annotations that explain major ecological functions, processes,
or flows. Depending on the complexity of the ecosystems in your study area and
the amount and type of data available to you, this effort could consist of a dozen
or more maps or as few as three. Below, we present what we consider to be the
three indispensable maps and corresponding sets of questions to ask about your

study area. These questions, answers, and maps should be used to inform the sec-

ond part of the community-scale portion of the planning exercise.

1. LOCAL ECOLOGY.

This map and analysis describe the local vegetational communities and ecosys-
tems, ecosystem processes, and species of conservation interest (see Color Plate 15).

The base map should depict vegetational communities in as much detail as pos-

sible, as well as surface water features and major human corridors that fragment
the landscape, such as roads. In addition, the map should identify the protection
and management status of natural lands within the study area to help indicate
their current and likely future ecological integrity. Thus, the local ecology map
includes ecosystem delineations and functions as well as human delineations of
the landscape. This map and the accompanying analysis should answer the fol-
lowing questions.

What ecosystems and vegetational communities are present?
The eight land cover categories shown in Color Plate 15 provide a first approxi-
mation of the different ecosystem types in the study area. The three forest
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. contains relatively little land that is protected from development, and some of

it—the national forest—is not managed primarily for conservation. The two re-
serves that are managed for conservation do contain critical habitat, but other
ecologically important lands in the study area are not protected. In addition to
the protection status of these lands, other conservation opportunities and threats
should be examined. For example, proposed roads, sewer extensions, or market
pressures could all constitute cqnservétion threats, while zoning laws or lack of
market demand could provide some level of protection (albeit usually temporary
or incomplete).

2. LANDSCAPE~SCALE ECOLOGY.

Looking beyond the boundaries of the study area to the landscape scale al-
lows us to consider broader land patterns and flows as well as processes that occur
over longer time frames. At this scale it is helpful to map the same base data sug-
gested for the local scale—land use or land cover, surface water, roads, protected

areas, and critical habitat areas—although this may be done at a coarser scale (see .

Color Plate 16). This analysis should also consider other factors from outside the
study area that impinge on conservation and land use planning within the study
area, as presented in the following questions.

Are there critical habitat areas nearby? If so, are they linked to natural areas
within the study area? ‘

As shown in Color Plate 16, several large natural areas are situated north, south,
and east of the study area, which are currently linked to natural lands in the
study area and have the potential to remain so in the future. These linkages ap-
pear important for maintaining black bear habitat as well as genetic flow between
the population of Indiana bat in the study area and nearby populations just out-
side the area. In addition to linkages, such barriers as large rivers, highways, cities,
or large monoculture farms in the surrounding landscape should be noted be-
cause these could negatively affect conservation efforts within the study area. Fi-
nally, it helps to examine the landscape context of the two major river corridors
that traverse the study area: the river in the northern part of the study area has
several dams and a major reservoir downstream of the study area, while the river
in the southern part of the study area is free-flowing. This information might
help prioritize riparian conservation efforts within the study area.

What other outside human and natural forces are likely to impinge on the
study area in the future?

Relevant outside forces will vary from place to place but could include influences
such as: (1) a major tree pest or disease in the next county or state that is likely
to spread to the study area; (2) regional development pressures that are likely

Principles in Practice

to affect the study area; (3) state/provincial or national policy decisions or major
infrastructure projects such as road construction that may encourage new de-
velopment; and (4) global climate change.*

3: LOCAL NATURAL HAZARDS.

To accomplish their mission of protecting human health, safety, and welfare,
planners must document and guard against an array of natural hazards. This in-
formation can be mapped using a combination of preexisting data sets (e.g., 100-
year floodplains as delineated on U.S. Federal Emergency Management Agency
flood insurance rate maps in the United States or floodplains mapped through
the Flood Damage Reduction Program in Canada) and estimates of areas most
threatened by hazards such as fires, landslides, and violent storms. For hazards
that have not yet been mapped, planners can create estimated hazard zone maps
by using data layers on the factors that contribute to the hazard, such as land
cover type, slopes, and soils. For example, you might know from past experience
that landslides occur most often on soil type X in areas exceeding 30 percent
slope, or that Ponderosa pine forests that have not burned within the past twenty
years are most susceptible to destructive wildfires. Color Plate 17 is an example
of a natural hazards map for the study area showing the areas most susceptible
to four different hazards: flooding, wildfire, landslides, and large predators.

Again, these three maps and sets of questions provide what we consider to
be a minimum level of information necessary to proceed with ecologically based
planning. They are a supplement to—not a replacement for—traditional plan-
ning analysis.

Part 2B: Preparing the Plan : R

The American Institute of Certified Planners’ Code of Ethics and Professional
Conduct states that “a planner must pay special attention to the interrelatedness
of decisions.” In other words, planners almost never plan for just a single objec-
tive. So it is with biological conservation, which must share space at the planner’s
table with economic development, affordable housing, efficient transportation,
and myriad other goals. The political realities of property rights, local resistance
to-change, and the agendas of elected and appointed officials add another chal-
lenge, as any practicing planner can attest. They also impel planners to search for
solutions that find common ground among these often competing objectives and

stakeholders.

* In some regions, such as coastal or boreal areas, where there are generally agreed upon predicﬁor}s of the
effects of global climate change, this should be an important part of the analysis. In areas where the likely tlaf—
fects of climate change are less well established, your analysis might ask more generic questions, suc_h as “if
species need to migrate north to adapt to a warming climate, are there enough viable north-south corridors or
stepping stones in or near the study area for these species to use?”
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APPLICATIONS

tural lands, and urban lands in order to reduce habitat fragmentation, main-
tain a “critical mass” of farms in certain areas, and attain the efficiencies
inherent in tighter-knit development patterns.

Other rural lands. These areas, shown in pale yellow on Color Plate 18, are
also intended for secondary habitat and intensive production but repiesent
lower priority examples of each than the lands designated for acquisition or
as TDR sending areas. Accordingly, residential development is not actively
discouraged in the other rural lands as it is in the TDR sending areas. Since
these lands make up the largest part of the study area, effective policies to
guide any development that occurs here are especially important. The mini-
mum lot size for residential development is a key consideration and should
be based on the factors shown in Box 10-1. The other rural lands would be
an excellent Jocation to allow and encourage conservation subdivision de-
sign and to implement a greenprinting approach. These policies could help
reduce the footprint of new development and ensure that buildings and
roads are placed on the least environmentally sensitive portions of the site.
An areawide greenprint could also create secondary conservation corridors
and additional buffers around the more highly protected conservation lands.
Targeted development areas. Areas designated for future higher-density de-
velopment are shown in brown on Color Plate 18. These are also the TDR
receiving areas—places where a developer could build at higher density in
exchange for purchasing the development rights from land in the TDR
sending area (thereby protecting that land). As shown on the map, most of
the areas designated for higher-density development are adjacent to settle-
ments, which means that existing infrastructure, such as roads, sewage
treatment facilities, and fire stations, can serve this development.

While there is obvious appeal to directing new development into and
adjacent to existing settlements, this type of development may not satisfy
all market niches. One of the reasons people move to the study area is to
enjoy the natural setting, recreation opportunities, and proximity to the na-
tional forest. Thus, two large development tracts are designated on land that
is currently rural but that does not contain critical conservation features.
These areas could be developed with condominiums, a golf course, a resort,
or another type of complex that would help the community meet its hous-
ing and economic goals by promoting development in suitable locations.
Finally, it is worth noting that in an actual land use plan, the areas desig-
nated for future higher-density development would probably be further
subdivided into different types of residential and commercial zones—a step
that we omit here for the sake of simplicity.

Principles in Practice

To implement ecologically based planning, the map-based land use plan
should be supplemented by additional policies to guide future development and
conservation. Transportation and road construction policies are a critical but
often-overlooked opportunity to meld ecological and human needs. Since roads
fragment habitat and often bring with them new development (which further
fragments habitat), an appropriate aspect of local transportation policy may be
to designate certain areas to be roadless. A roadless policy would prevent public
funds from being used in a way that actively promotes the fragmentation of im-
portant habitats. For example, building a north-south road over the ridge in the
center part of the study area (in the vicinity of the 1 on the map) might improve
circulation, but from what we know about the local ecology, this would be an es-
pecially bad place to build a road. Thus, the ridgeline in the central part of the
study area and the TDR sending area in the southeast corner could be designated
as locations ineligible to receive public funding for new road construction.

Several of the other ecologically based planning approaches discussed in
Chapter 10 would also be appropriate for use in the study area. Environmental
protection zoning in the form of overlay zones could be used to restrict devel-
opment in some of the hazard areas shown on Color Plate 17, such as floodplains
and erosion-prone steep slopes. Requirements for ecologically sensitive devel-
opment practices and the use of native species in landscaping and site design
would help reduce the negative effects of developed lands on native species. Fi-
nally, for fire-prone sections of the study area, policies could be established that
safeguard new developments from wildfire through the use of fire buffers, less-
combustible building materials, or other design features.






