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1. Abstract

In this study we identify where the pace and exténirban and exurban development will soon
be a significant threat to key wildlife habitat o¥ire different time horizons — 2010, 2020,
2030, 2040, and 2050 — in six case study statbes. priority habitat conservation areas, or focal
areas, used in this analysis are those identifigde six states’ State Wildlife Action Plans. In 3
of the 6 case study states (Georgia, Missouri,Tamhessee) we found that the focal areas
identified in the states’ Wildlife Action Plans Wiikely lose a high proportion (>10 percent) of
area due to conversion to residential developnaamd,this loss will occur in the next 10-30
years. In many cases, these focal areas alrea@ytiesn reduced substantially from their
historical extent. As a result, the loss of addiilbamounts of habitat in these focal areas beyond
5-10 percent is considered to be significant endogtonsider it “high” or “substantial” loss.
Colorado, New Hampshire, and Tennessee will likaete high loss of focal areas in more
localized areas. Montana, on the other hand, isikely to suffer large loss of focal areas due to
residential development in the next 10-40 yeansilltbe important to update this analysis as
states refine their focal areas over time. Thisho@blogy is easily repeatable for other states
that have developed spatial expressions of pribatyitat conservation areas. The information
on when and where habitat loss will likely occufacal areas can assist state fish and wildlife
agencies, conservation partners, and local deem@kers in making informed decisions about
how to allocate limited financial and staff resasc

2. Introduction

Initial estimates suggested that it would cost leetw$5 billion and $8 billion a year over 30
years to secure a national system of habitat ceasen areas in the United States/ore recent
investigations suggest that this estimate may dpafgiantly higher than originally thought, in
the range of $12 billion a year over a 30-yearquifilt is estimated that federal and state
spending on land conservation in the U.S. totafg@imately $32 billion over a ten year
period (1992 — 200%and approximately $3.8 billion additional dollare directed annually to
compensatory mitigation under key federal prograat®onwide? The U.S. is running an annual
$5 billion conservation deficit if we hope to prot@ network of conservation areas that would
sustain our native species of plants, animals natdral communities.

But is 30 years a realistic timeframe for our natio protect the habitat necessary to protect
species from extinction and buffer us against thgaicts of global climate change? Unlike other
industrialized nations, the U.S. is expected tdiooe experiencing significant population
growth in the coming decades. The country’s popataiopped 300 million in late 2006 and is
expected to add an additional 100 million peopteaching 400 million — by 2037. Experts
suggest that approximately two million new housimgs a year will be built to meet the
demand of our next 100 million residefts.

Development due to urbanization, exurbanizatiod, @ssociated infrastructure will be among
the most significant threats to wildlife consereatin the coming 30-40 years. Between 1980
and 2000, the footprint of development in the WhiBtates grew at a rate of 1.60 percent a year.
A 2005 study found that over the next 15 yearsyabe of urban and suburban housing densities



is expected to be 2.2 percent a year, white tleeataéxurban development is expected to be 14.3
percent a yeal.

Fortunately, in 2000, Congress passed legislatithre-Conservation and Reinvestment Act —
that was designed to fill a long-standing gap imding for the 90 percent of wildlife species that
are neither hunted nor fish&dThe Act created the State Wildlife Grants Progremich

provides federal funding to every state for conagon efforts that prevent wildlife from
becoming endangered. In order to be eligible ferftinding, the states were required to develop
a statewide wildlife action plan — a proactive, guahensive strategy for conserving wildlife
before they become more rare and more costly tiegroAll 50 states and 6 territories
submitted final plans to the U.S. Fish and Wild&ervice on or before October 1, 2005. As
required, the plans identify species in greatestird conservation in each state and include:
information on the distribution and abundance délife species; descriptions of locations and
relative condition of key habitats and communitydy essential to species conservation;
descriptions of problems which may adversely afépetcies or their habitats; and descriptions of
priority conservation actions that can conserveiggeand habitats. Since the funding started
flowing through the program in 2001, the State \ifiddGrants Program has provided the states
with $548 million (FY2001-FY2008].

In summary, as a nation we now have a clearerngicdiithe states’ self-identified conservation
priorities, as well as an estimate of what it wotihdt to conserve a national system of habitat
conservation areas and the conservation deficiae if we hope to protect a comprehensive

network of protected areas to sustain our bioldgesources.

3. Purpose

The overall goal of this study was to provide dietpstudy states with a clearer understanding of
the amount of time they have to achieve the coagierv of priority habitat conservation areas
outlined in their State Wildlife Action Plans. Aed with information about the likely time to
conversion of their focal areas, state fish andiv# agencies, conservation partners, and local
decision-makers will be in a more informed positiordetermine how to allocate their limited
financial and staff resources. A minor goal waprnavide general recommendations on how
other states could conduct a similar analysis.

4. Summary of Results

In general, we found that in 3 of 6 case studyestahe focal areas identified in the states’
Wildlife Action Plans will likely lose a high (>1fercent) proportion of area due to conversion
to residential development and that this loss @attur in the next 10-30 years. Because, in most
cases, these focal areas have already been resiost@dntially from their historical extent, loss
of additional habitat beyond 5-10 percent is com®d to be very significant.

We found that, in many cases, much of the areasepted in the states’ focal areas had already
been developed by 2000. This was particularly imugpecific focal areas of Colorado (as high
as 38.7 percent), Georgia (as high as 9.7 perddrg3ouri (as high as 9.0 percent), and New
Hampshire (as high as 16-18 percent). In Montaakl@&nnessee, on the other hand, the states’



had lost 0.1-1.6 percent and 4.13 percent, resdgtiof their focal areas by 2000. This led us
to conclude that in undertaking their analysisséhsix case study states likely did not
incorporate spatially explicit data on threats frdavelopment into their plans.

In Colorado, between 2010 and 2050, about halefdcal areas identified in the state’s
Wildlife Action Plan will likely experience over 1@ercent loss of habitat. Particularly sensitive
to development are the Metropolitan Front Rangesaviéounty Agricultural Lands, South Park,
Upper Arkansas Valley, Headwaters of the San Jullagajo Rivers, San Juan Skyway, Rio
Grand River Corridor, Delta County Agricultural lds) and the Wet Mountain Valley.

In Georgia, the state’s focal areas will likelynease from 10 to 16 percent converted between
2010 and 2050. A substantial portion of focal arezex the Atlanta and Savannah metro areas
will face conversion of over one-quarter (some grethan half) of their area and many of these
areas immediately face these conversions in thelfegr so years. A number of other smaller
focal patches that are dispersed throughout the il also face substantial conversion.

Focal area loss will likely increase from 9 to XEtgent statewide in Missouri between 2010 and
2050. Most of the state’s focal areas will faces ldgan 10 percent loss of habitat, but some key
areas, particularly near the St. Louis and Kansgsnietropolitan areas, will have 25-50 percent
loss of habitat by 2050. Also, conservation areses Branson will likely lose from 10 to 35
percent of the habitat in the focal areas due weldpment.

Roughly 6 percent of Montana was included in tla¢es focal areas. These areas (both
statewide or individual patches) will not likelyseamuch loss from residential development (<2
percent) between 2010 to 2050.

New Hampshire will likely see up to 22-25 percertd of its focal areas by 2050, although
roughly 2/3 of the conversion had already takeeelay 2000. In other words, on average about
16 percent of the focal areas identified in New Igahire’s State Wildlife Action Plan were
directly or indirectly lost to development at tlimé that the plan was developed (some of the
“highest tier” sites had lost as much as 34-42 gr@rof their area). Between 2010 and 2050,
most of the new conversion of focal areas will gdauhe southern portion of the state near
Portsmouth (see Figure A4.4.).

Tennessee’s focal areas will likely face relativiely to moderate levels of conversion (<5
percent) between 2010 and 2050. Some specific &veals near Nashville and Chattanooga,
however, will face substantial conversion (25-5€cpat) by 2050.

A. Future activities

A number of the case study states are currentigirgytheir State Wildlife Action Plans and
refining their focal area maps. For example, Moats engaged in a planning effort called
“crucial areas and connectivity assessment.” ilhjgortant to update assessments such as this
one to reflect the most current expression of facaas. In addition, similar assessments of the
sensitivity of specific state focal areas to cosiar from residential development could be
conducted following the methods outlined here. \Wkele that providing a quantitative analysis



of the likely loss of focal areas over time and gleegraphic narrowing of specific locations of
concern are useful to guide conservation effontesscthe country. Future iterations of the State
Wildlife Action Plans should, where possible, urtdke spatial analysis of likely future threats

to focal areas. In addition, we recognize thatdtae other threats to focal areas, such as climate
change and energy development, but these wereantobfpour scope of work on this effort, but
would be important to consider in future refinensent

5. Approach

The overall project goal — to identify the locatsanf critical habitats at risk from conversion and
estimate the time to conversion — was achievedalyaing the spatial intersection of projected
growth patterns with datasets of six states’ facahs. For the purposes of this report, “priority
habitat conservation areas” and “focal areas” aeglunterchangeably to describe those clearly
defined geographic areas identified in the StatkelMé& Action Plans that represent areas of
ecological and/or conservation importance. “Ptyoniabitat,” on the other hand, is defined as
those geographic areas identified in the State Méldction Plans that depict the location or
distribution of habitatypesthat are considered a priority for wildlife spexi{ge., land cover
maps of the state that indicate the locations stirtit wildlife habitat types). These maps may
depict large portions of the state but do not nesély suggest that all of that land needs to be
under some more restrictive land d8e.

The following approach was used to reach our result

A. Preparation of development maps
Projected urbanization and exurbanization data Wwased on an existing model, the Spatially
Explicit Regional Growth Model (SERGoM). SERGoM waeveloped to forecast the pattern,
location, and extent of current and future housiegelopment across the counthSERGoM
provides the detailed patterns of nationwide fosea@d growth patterns and is consistent with
scenarios specified by the Intergovernmental Pan&limate Change.

We examined whether there were opportunities tagedr update the current SERGoM model
(v3.0) with additional data specific to each caselg state. The hope was that we could refine
growth patterns by incorporating individual statdigges such as statewide growth plans.
Potential data sets were considered, including: aedvexpansion transportation projects,
population projections, conserved and protectedhfi(i.e., conservation easements) and public
lands, urban growth boundaries, and land use avel c@/e queried state government offices,
including departments of transportation, officesfart growth and planning, regional councils
of government, demography and economic growth agenand state GIS clearinghouses and
committees. However, very little information wasifal that would be useful to modify growth
scenarios, especially that which was availableniaecessible, easy to use, spatial (ArcGIS)
format. Although we were able to obtain county-lgy@pulation projections for a number of
states (i.e., Colorado and Missouri), their estesa@nded at 2030 and were not substantially
different than those used in the existing SERGoNysn&or these reasons, there was not a
sufficient difference to warrant generating new maphousing density (i.e., projected
development).



B. Preparation of priority habitat conservation area maps
The project team selected six case study statesyfap below) using a variety of criteria. First,
each State Wildlife Action Plan was reviewed tcedeiine if the state conducted spatially
explicit mapping of focal aredéwhether maps were publicly availabfeand whether the maps
could be downloaded as GIS shape files (as of 2008)* Second, we sought to select a set of
states that represented a range of geographicsitizéVe ranked our original selection of 11
states based on growth pressure using state-lepelgtion projections from the U.S. Census
(1995-2025)° and assigned high, medium, and low threat tostased on county-based data
on the percentage of land projected to be convéstdigher density housing. Finally, we
selected six states, the majority of which had mmedio high rates of growth, as well as one or
two with low growth. Based on this analysis, weestdd six states as the focus of our case
studies: Colorado, Georgia, Missouri, Montana, Neampshire, and Tennessee (Figure 5.1).

Figure 5.1. Case study states selected for anal@otorado, Georgia, Missouri, Montana, New
Hampshire, and Tennessee.

Because we wanted to ensure that we were accuptsgnting the states’ findings, we
conducted one-on-one phone interviews with theeSadtdlife Action Plan coordinators in each
of the case study states. Our primary objectivaaimying out the interviews was to determine
how states self-define the data and mapping theg peoduced. We asked each State Wildlife
Action Plan coordinator which of their maps or dsgés (alone or in combination) best
represents the state’s focal areas. We asked fbttal area maps or information included
terrestrial and freshwater habitats and, if notetkr or not separate maps or information on
these areas was developed (see Appendix A).

Here we provide a brief overview of the sourcefooél area maps used in our analysis.



Colorado
The focal area map utilized in Colorado was thee&&High Priority Habitats within Private
Land Focus Areas” (Figure 5.2) outlined in theestgatComprehensive Wildlife Conservation
Strategy.?” Colorado derived these maps from intersectingenmtion focus areas with
priority habitats identified in the Southwest ReagabGAP ecological systems.

Figure 5.2. Colorado’s focal areas: High Priorityabitats within Private Land Focus Areas
from “Colorado’s Comprehensive Wildlife ConservatiStrategy.”

Georgia

Georgia’s State Wildlife Action Plan, “A CompreharessWildlife Conservation Strategy for
Georgia,*® identifies 172 “Potential Conservation Opporturdteas™® (Figure 5.3). These
focal areas were identified using The Nature Corssery planning efforts based on several
weighted factors including: 1)&viding multiple benefits for high priority spesidabitats; 2)
Addressing un(der)funded needs; 3) Overall impagaof Georgia efforts; 4) Timeliness or
urgency, connections with other Conservation Actjd) Building public support for wildlife
conservation; and 7) Probability of success.

Figure 5.3. Georgia’s focal areas: Potential Consgion Opportunity Areas from “A
Comprehensive Wildlife Conservation Strategy fooiGea.”



Missouri
Missouri’s “Comprehensive Wildlife Conservation &@&gy™ uses théMissouri Natural
Heritage Database to identify land type associattordevelop “targets (species, natural
communities and landscapes)” for conservation pep&IS was used to prioritize these data to
create terrestrial and aquatic conservation oppiytareas — “geographies that best represent
the native ecosystems, species and ecological gges®f all Land Type Association Types in
all of Missouri’s Ecological Sections.” Finally,dglconservation areas were combined with
stakeholders’ definitions of important habitat teate the Conservation Opportunity Areas
dataset. This dataset describes “key habitat€aminunities that sustain species of
conservation concern amdl wildlife.” These Conservation Opportunity Areas were used to
represent the state’s focal areas.
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Figure 5.4. Missouri’'s focal areas: Conservatiopf@rtunity Areas from Missouri’s
“Comprehensive Wildlife Conservation Strategy.”

Montana
Montana’s “Comprehensive Fish and Wildlife Consé@nraStrategy®' identifies 19 unique
patches of “terrestrial focus are&sthat were used for our analysis of focal areas.
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Figure 5.5. Montana’s focal areas: Terrestrial kRcAreadrom Montana’s “Comprehensive
Fish and Wildlife Conservation Strategy.”
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New Hampshire
Our analysis utilized the “Highest Ranked WildlHabitat by Ecological Condition” outlined in
the “New Hampshire Wildlife Action Plaf®to represent the state’s focal areas.

Figure 5.6. New Hampshire’s focal areas: Higheahked Wildlife Habitat by Ecological
Condition from the “New Hampshire Wildlife ActiotaR.”
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Tennessee
Tennessee’s Comprehensive Wildlife Conservatioat&gy” identifies “priority terrestrial
habitat areas” (Figures 5.7, 5.8, and 5°9)Tennessee GAP data and NatureServe ecological
systems were used to identify the focal areas.obpfocal area analysis, we combined all the

state’s priority areas and identified unique pascbiepriority areas that were at least 1 square km
in size.

Figure 5.7. Tennessee’s focal areas: Priority Bstrial Habitat Areas from Tennessee’s
“Comprehensive Wildlife Conservation Strategy.” \tées Tennessee.

Figure 5.8. Tennessee’s focal areas: Priority Bstrial Habitat Areas from Tennessee’s
“Comprehensive Wildlife Conservation Strategy.” @ahTennessee
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Figure 5.9. Tennessee’s focal areas: Priority Bstrial Habitat Areas from Tennessee’s
“Comprehensive Wildlife Conservation Strategy.” EEas Tennessee.

National-level analysesThe project team will complement the six piltdte analyses with a
nationally consistent data set that allows us terek our analysis to states that have not
identified spatially explicit priority habitats éwcal areas. This analysis will rely upon maps of
terrestrial ecological systems developed by Natem&S® This mid-scale ecological
classification is being used as the basis for #t@nwide interagency LandFire vegetation
mapping efforf’ The Northeastern Association of Fish and WildRfgencies is also using the
classification to create a regionally consistertw0f priority habitats from state wildlife action
plans.

Ecological systems maps will allow for an analysfigonsistent data that transcend state
boundaries and will reveal the proportion of keglegical systems that are projected to be
converted due to development over the selectedpemieds.

C. Conduct overlay analysis

The projected development data were overlaid viaghgriority habitat conservation areas to
target locations where growth is projected to dohflith the conservation of these areas over
the five different time horizons.

To conduct the overlay analysis, we converted #tienated housing density at each location
into two measures of impact on wildlife habitatttbapture estimated amount of human
modification of habitat by human development. Tingt is the amount of land cover that is
modified by humans, druman modification of covéHMCc). This is an estimate of the visible
“footprint” or spatial impact of development thauses modification to land cover types,
including and around structures and roads. Notetfimmeasure quantifies modifications
associated with not just the housing unit, butgbeeral transportation and utility infrastructure
needed by residential development. As such, itidesva general estimate of the effects of

14



not only housing density but also roads (and wtdarridors, etc.).

The second metric is an estimate of both the d{kebtc) as well as effective or functional
aspects that are due to both visible modificationsover, as well as proximal effects associated
with human activities such as lights, noise, soyads, etc. These effects typically decline as a
function of distance away from housing units, ro@dsl other associated infrastructéft@his
effect is referred to as the human modificationction HMf). We used a distance of 100 m
radius from each housing unit structure, which th@ve concluded to be representative of
general ecological effects.

We used estimates bfMc andHMf that were developed from interpretation of higealution
aerial photography from over 300 plots or “chipsattwere randomly located throughout the
public-private land interface in the southern Reskecoregion (Table 5.1). Although there is
some regional variation in effects of land use ahitat, these estimates provide useful and
robust measures of effects and are fairly robustrgtcommon development patterns. Future
research, however, could pursue developing redispkcific estimates.

Table5. 1. Mean and standard deviation of the gnednectares) of human modification per
residential unit for rural, exurban, and suburbagsidential density classes (Leinwand 2009).
Human modification cover  Human modification functional

Class of housing  50% 50%

density (median) 10% 90%  (median) 10% 90%
Rural 0.79 0.28 2.72 4.65 2.16 10.46
Exurban 0.25 0.09 1.19 2.65 1.21 4.59
Suburban/ Urban 0.13 0.06 0.35 0.33 0.13 0.55

We converted housing density into two raster layleas depict the proportion of habitat affected
by HMc andHMf on a cell by cell basis. This raster was thenlaigpnto the priority habitat
layers and the proportion affected of each cell easputed.

7. Deliverables

Final technical report A final technical report will be developed tlegtimates the likely time
to permanent conversion of the priority habitatssmation areas in the six case study states.
The report will outline our methods, results, anoviide recommendations for action.

In each of the six states we have developed: 1)d@n&ore tables (with the exception of
Tennessee) depicting the proportion of priorityitetlconservation areas lost at the different
time intervals (i.e., 2000, 2010, 2020, 2030, 2@0KH0); 2) A series of 6 maps (with the
exception of Montana) showing the loss of focaharffom estimated human modification at the
different time intervals (i.e., 2000, 2010, 20203, 2040, 2050); and 3) Additional maps for
each state summarizing significant findings.

We anticipate that a final draft of the techniegart will be completed by the end of
August/September 2009. After the report has beendtted, it will be provided to the list of
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contacts we have developed, which includes: stédtiifer action plan coordinators, state natural
heritage programs, state departments of naturemmes, state offices of planning/smart growth,
and state transportation planners, among others.

Article(s) in peer-reviewed literatureThe results of the analysis of terrestrial egalal systems
will be developed into two articles. The first Wik tailored for publication i€onservation
Lettersand will tentatively cover long-term trends in @xt of terrestrial ecological systems in
the U.S., extending back historically, and lookingp the coming decades. The second article
will be submitted taConservation Biologfor inclusion in a possible series documenting the
status of ecological systems. This paper will ®oun threats to ecological systems from
urban/exurban development.

Technical presentationA technical presentation, developed for the WIRRRal meeting, will
be updated based on this final report. It willdedivered at appropriate venues, including the
International Symposium on Urban Wildlife and thevEEonment in June 2009.

Outreach materials The results of our study potentially will be dde develop two graphically
compelling outreach outlets tailored for a non-techl audience that include “users,” such as
wildlife policymakers, managers, and practitioneffiese include: 1) Full-color, state-by-state
summaries of the status of each state’s terresiti@dystems tailored for incorporation into
NatureServe’s LandScope and other efforts to conicatethe threats of development on
habitat and species; and 2) A full-color book doeuntmg the status of terrestrial ecosystems in
the U.S. Development of these materials is ung&udsion within NatureServe and will be
dependent on our securing additional funds.
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APPENDIX A: Charts and Maps of Focal Areas Lost Dugo Development (2000, 2010,
2020, 2030, 2040, 2050)

Colorado
Georgia
Missouri
Montana

New Hampshire
Tennessee

oA LNE

For each state, three different analyses are pedvid) One or more tables (with the exception
of Tennessee) depicting the proportion of prionifpitat conservation areas lost at the different
time intervals (i.e., 2000, 2010, 2020, 2030, 2@0K0); 2) A series of 6 maps (with the
exception of Montana) showing the loss of focaharfom estimated human modification at the
different time intervals (i.e., 2000, 2010, 20203@, 2040, 2050); and 3) Additional maps for
each state summarizing significant findings.

1. Colorado

Slightly more than 5 percent of Colorado was inellich the state’s focal areas. The likely loss
of focal areas ranges from 0.3 percent to 74.5gomicy 2050. The focal areas that will likely be
under most pressure from development are: Metrtgwokront Range (74.5 percent), Mesa
County agricultural lands (64.9 percent), SouttkRRaMosquito Range (34.1 percent), Upper
Arkansas Valley (26.4 percent), Headwaters of e Bian & Navajo Rivers (25.4 percent), and
San Juan Skyway (23.1 percent) (see Table A1.1.).

The spatial distribution of development pressuoenf2000 to 2050 can be seen in Figures Al.1-
Al.7. Figure A1.7 shows focal areas that are yikelundergo development that would result in
relatively high loss of habitat. These “red” arshsuld be among the top areas to be considered
for conservation. Additional analysis was condugctethree areas that are likely to experience
particularly severe loss of focal area: the FRRahge near Denver, South Park (Park County),
and the headwaters of the San Juan River (MinecalPachuleta Counties) (Figure A1.8).
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Table Al.1. The proportion of focal areas lost tlgh human modification due to residential develapmoger time in Colorado. The
focal areas are those identified in Figures A1.16A1Proportion lost to development (cover, %)” ee$ to the percentage of each
focal area lost to residential development alofiéroportion lost to development (functional, %)”fexs to that lost due to
residential development and its related indireé¢es (i.e., footprint of development and humaivdiets).

Proportion lost to development (cover, %) Proporton lost to development (functional, %)
Area #
Focal area (km2) 2000 2010 2020 2030 2040 2080 2000 2010 2020 2030 2 2050

Laramie Foothills 146.3 0 0.7 08 08 0.9 1.0 1.0 4.4 53 59 64 6.8 7.0
Metropolitan Front Range 103.§ 1 45 11.0 19.7 283 357 41.0 245 484 614 647 71.2 74.5
Huerfano Uplands 3,277.( 2 0.0 00 00 0.0 0.0 0.0 0.2 03 03 03 03 0.3
Prairie Canyon Lands 1,726.5 3 0.0 00 00 0.0 0.0 0.0 0.1 03 03 03 03 0.3
Elbert & Arapahoe Co. Riparian 4
Corridors 265.3 0.2 03 03 03 0.3 0.4 1.7 21 22 24 24 2.5
Peak to Prairie 24373 5 0.3 04 05 06 0.6 0.6 2.1 32 36 38 39 3.9
Western High Plains 1,682.5 6 0.0 00 00 0.0 0.0 0.0 0.4 05 05 05 05 0.5
Mesa Co. Ag Lands 11 7 4.4 66 73 7.7 7.6 7.7 38.7 578 624 649 64.9 64.9
San Miguel & Dolores Co. 8
Sagebrush 126.Q 0.2 02 02 0.2 0.2 0.2 15 15 15 15 15 1.5
Delta Co. Ag lands 810 9 15 15 15 15 15 15 106 114 113 113 113 11.3
Glade Park 148.4 10 0.6 06 06 06 0.6 0.6 3.7 38 38 38 38 3.8
Southwest Canyons 157.1 11 0.7 07 07 07 0.7 0.7 4.9 50 50 50 50 5.0
San Juan Skyway 173.4 12 3.2 34 35 35 3.5 3.5 206 227 231 231 231 23.1
Rio Grande River Corridor 1145 13 2.4 26 26 26 2.6 2.6 151 164 166 16.7 16.8 16.9
North Park 692.1 14 0.2 02 02 02 0.2 0.2 1.6 16 16 16 1.6 1.6
Upper Yampa River Basin 655.2 15 0.6 0.6 0.6 0.6 0.6 0.6 4.0 4.1 4.1 4.1 4.1 4.1
Upper White River Basin 138.2 16 0.4 04 04 04 0.4 0.4 2.4 24 25 25 25 2.5
Upper Arkansas Valley 18.1 17 4.0 40 40 40 4.0 4.0 273 264 264 264 264 26.4
Wet Mountain Valley 11.7 18 15 1.7 1.7 1.7 1.7 1.7 90 100 10.0 10.0 10.0 10.0
South Park & Mosquito Range 27.1 19 1.9 26 33 4.1 4.5 4.5 13.6 204 272 327 341 34.1
South Platte River Corridor 522.8 20 0.4 04 04 04 0.4 0.4 2.9 30 30 30 30 3.0
Arapahoe Grasslands 223.4 21 1.0 1.0 11 1.2 1.4 1.4 6.2 64 71 7.7 84 8.8
Headwaters of the San Juan & 22
Navajo Rivers 1451 2.0 25 28 3.1 3.2 3.2 148 188 21.8 24.4 254 25.4
Gunnison Basin 348.6 23 1.0 11 11 12 1.1 1.1 6.7 70 70 7.0 7.0 7.0
Upper Colorado River Corridor 73.2 24 1.9 20 23 26 2.8 3.0 11.1 126 140 146 16.1 16.3




Figure Al.1. Loss of focal areas in Colorado frostirmated human modification due to
development in 2000.

Figure Al1.2. Loss of focal areas in Colorado frostimmated human modification due to
development in 2010.
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Figure A1.3. Loss of focal areas in Colorado frostirmated human modification due to
development in 2020.

Figure Al.4. Loss of focal areas in Colorado frostimmated human modification due to
development in 2030.
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Figure A1.5. Loss of focal areas in Colorado frostirmated human modification due to
development in 2040.

Figure A1.6. Loss of focal areas in Colorado frostimmated human modification due to
development in 2050.
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Figure A1.7. A comparison of the loss of focal arflam 2000 to 2050 on private lands in
Colorado. Darker red areas have a higher percesslwith forecasted human modification due
to development.
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Figure A1.8. Focal areas (outlined in green) in @aldo that will be subject to substantial loss
of habitat due to development from 2000 to 205@: D&nver metropolitan area; middle: South
Park; bottom: Archuleta County (southern CO).
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2. Georgia

Approximately 14 percent (20,830 Kyrof Georgia was included in the state’s focal anegs.
Our analysis found that the proportion of focaleatteat will be lost to development will likely
increase from 9.7 percent in 2000 to 15.9 percgr2050 (Table A2.1). The spatial distribution
of development pressure from 2000 to 2050 can e seFigures A2.1-A2.7, which show the
proportion of habitat loss computed for each ofgtdy 3,020 patches. Focal area loss will be
substantial around the Atlanta (Figure A2.8) andaBaah (Figure A2.9) metro areas, with a
number of patches from 25 to at least 50 percestéoanticipated development.

Table A2.1. The proportion of focal areas lost thgh human modification due to residential
development over time in Georgia. “Proportion ltstdevelopment (cover, %)” refers to the
percentage of each focal area lost to residentealedlopment alone. “Proportion lost to
development (functional, %)” refers to that losedo residential development and its
related indirect effects (i.e., footprint of dey@loent and human activities).

2000 2010 2020 2030 2040 205 2000 2010 2020 2030040 2 2050

Proportion lost to development (cover, %) Proportion lost to development (functional, %)
12% 16% 1.8% 21% 2.3% 24% 9.7% 125% 14.1% 9%5.115.6% 15.9%

26



Figure A2.1. Loss of focal areas in Georgia frortireated Figure A2.2. Loss of focal areas in Georgia frorireated
human modification due to development by 2000. human modification due to development by 2010.
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Figure A2.3. Loss of focal areas in Georgia frorireated Figure A2.4. Loss of focal areas in Georgia frortireated
human modification due to development by 2020. human modification due to development by 2030.
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Figure A2.5. Loss of focal areas in Georgia frorireated Figure A2.6. Loss of focal areas in Georgia frorireated
human modification due to development by 2040. human modification due to development by 2050.
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Figure A2.7. A comparison of the loss of focal areaGeorgia from estimated human
modification due to development from 2000 to 2050.
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Figure A2.8. Focal areas lost from 2000 to 205@hea Atlanta, Georgia metropolitan area.
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Figure A2.9. Focal areas lost from 2000 to 205@he Savannah, Georgia metropolitan area.
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3. Missouri

Approximately 29 percent (53,144 Kyof Missouri was included in the state’s 207 conagon
opportunity areas. Focal area loss in the statdilsely increase from 9.0 to 11.9 percent
between 2000 and 2050. The spatial distributiodevelopment pressure from 2000 to 2050 is
depicted in Figures A3.1- A3.7. A few specific fbaegeas are likely to exhibit substantial loss of
habitat, particularly around the St. Louis metreaafFigure A3.8) and the corridor from
Springfield to Branson (Figure A3.9)

Table A3.1. The proportion of focal areas lost thgh human modification due to residential
development over time in Missouri. “Proportion lastdevelopment (cover, %)” refers to
the percentage of each focal area lost to residénevelopment alone. “Proportion lost to
development (functional, %)” refers to that losedo residential development and its
related indirect effects (i.e., footprint of dey@loent and human activities).

2000 2010 2020 2030 2040 205 2000 2010 2020 2030040 2 2050

Proportion lost to development (cover, %) Proportion lost to development (functional, %)
15% 16% 1.7% 1.8% 1.9% 200 9.0% 104% 11.1% 9%1.711.9% 11.9%

Figure A3.1. Loss of focal areas in Missouri frogtimated human modification due to
development in 2000.
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Figure A3.2. Loss of focal areas in Missouri frogtimated human modification due to
development in 2010.

Figure A3.3. Loss of focal areas in Missouri frogtimated human modification due to
development in 2020.
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Figure A3.4. Loss of focal areas in Missouri frogtimated human modification due to
development in 2030.

Figure A3.5. Loss of focal areas in Missouri frogtimated human modification due to
development in 2040.
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Figure A3.6. Loss of focal areas in Missouri frogtimated human modification due to
development in 2050.

Figure A3.7. A comparison of the loss of focal areaMissouri from estimated human
modification due to development between 2000 a50.20
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Figure A3.8. Focal area loss from 2000 to 2050ha &t. Louis, Missouri metropolitan area.

Figure A3.9. Focal area loss from 2000 to 2050he Springfield (north in Greene County) to
Branson (south, in Stone County) corridor of Migsou
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4. Montana

Approximately 6 percent (22,707 Kjrof Montana was included in the state’s 19 Teriast

Focus Areas. We found relatively little estimatesls of focal area due to residential
development between 2000-2050 (i.e., averagedhassl percent statewide and no focal areas
exceeded 1.9 percent loss). These focal areadgpeethe more recent “crucial areas
assessment” activities.

Figure A4.1. Loss of focal areas in Montana frortineated human modification due to

development in focal areas in 2050. Note that thekeery little increase in habitat loss from
2000.
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Table A4.1. The proportion of focal areas lost tigh human modification due to residential develapoger time in Montana. The
focal areas are those identified in Figure 3.27r6portion lost to development (cover, %)” refersth@ percentage of each focal
area lost to residential development alone. “Prdpmn lost to development (functional, %)” refersthat lost due to residential
development and its related indirect effects (faiprint of development and human activities).

Proportion lost to development (cover, %) Proportian lost to development (functional, %)
Area
Focal area (km? 2000 2010 2020 2030 2040 2050 2000 2010 2020 203040 2050
1 608.3 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 08% 1.0% 1.0% 1.0% 1.0% 1.0%
2 16 01% 0.1% 0.1% 0.1% 0.1% 0.1% 09% 0.9% 09% 0.9% 0.9% 0.9%
3 121.3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 00% 01% 0.1% 0.1% 0.1% 0.1%
4 10,211.0 02% 02% 0.2% 0.2% 0.2% 0.2% 14% 16% 16% 1.6% 1.6% 1.6%
5 384.1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 02% 03% 03% 0.3% 0.3% 0.3%
6 341 01% 0.1% 01% 0.1% 0.1% 0.1% 08% 0.8% 0.8% 0.8% 0.8% 0.8%
7 30 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 00% 03% 03% 0.3% 0.3% 0.3%
8 81309 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 02% 02% 0.2% 0.2% 0.2%
9 2925 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 02% 02% 0.2% 0.2% 0.2%
10 53.6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 01% 0.1% 0.1% 0.1% 0.1%
11 06/ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 01% 0.1% 0.1% 0.1% 0.1%
12 44 02% 02% 02% 02% 0.2% 0.2% 16% 19% 19% 1.9% 1.9% 1.9%
13 219 01% 0.1% 0.1% 0.1% 0.1% 0.1% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
14 29.8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 05% 05% 05% 05% 0.5% 0.5%
15 446 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 01% 03% 03% 0.3% 0.3% 0.3%
16 26,8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 04% 0.6% 0.6% 0.6% 0.6% 0.6%
17 7177 01% 0.1% 0.1% 0.1% 0.1% 0.1% 05% 05% 05% 05% 0.5% 0.5%
18 1,513 01% 0.1% 0.1% 0.1% 0.1% 0.1% 04% 05% 05% 05% 0.5% 0.5%
19 870.§ 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 02% 02% 02% 0.2% 0.2% 0.2%
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5. New Hampshire

Approximately 63 percent (15,211 Kyof New Hampshire was included in their mapping of
focal areas (Highest Ranking Habitat). New Hampgswiitl likely lose from 22 to 25 percent the
habitat in their focal areas by 2050. Howevergtdy 2/3 of that estimated loss had already
occurred by 2000. The spatial distribution of depehent pressure from 2000 to 2050 can be
seen in Figures A5.1- A5.3. Focal area loss hagroed most substantially in southern New
Hampshire, particularly surrounding Portsmouth (FégA5.4).

Table A5.1. The proportion of focal areas lost tigh human modification due to residential
development over time in New Hampshire. “Proportiost to development (cover, %)”
refers to the percentage of each focal area losesidential development alone.
“Proportion lost to development (functional, %)’ fexs to that lost due to residential
development and its related indirect effects (faifprint of development and human
activities).

Proportion lost to development (cover, %) Proporton lost to development
(functional, %)

Tier Extent

(km2) 2000 2010 2020 2030 2040 2050 2000 2010 20ZW30 2040 2050

Highest (by 5,944

condition) 2.5 2.8 2.9 3.1 3.2 32 164191 199 209 214 21.6
Highest (in 2,703

region) 2.3 25 2.7 2.8 3.0 3.0 16.819.0 20.6 217 222 223
Supporting 6,564
landscapes 2.5 2.8 3.0 3.2 3.4 3.b 18.320.7 22.7 24.1 247 25.0
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Figure A5.1. Loss of focal areas in New Hampshioenfestimated human modification due to
development in 2000 and 2010.
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Figure A5.2. Loss of focal areas in New Hampshenfestimated human modification due
to development in 2020 and 2030.

42



Figure A5.3. Loss of focal areas in New Hampshioenfestimated human modification due to
development in 2040 and 2050.
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Figure A5.4. Focal area loss in 2050 near Portsnhantsoutheast New Hampshire.
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6. Tennessee

Approximately 21 percent (23,915 Kyrof Tennessee was included in one of the 653 pat¢t
least 1 krfi in size) that make up the state’s Priority TeriabHabitat Areas. In 2000, roughly
4.13 percent of the focal areas had already bestriddalevelopment. This loss is projected to
increase slightly to 4.19 percent by 2050 for thre state (Figure A6.1- A6.7). Nearly all of
the impacts due to development occur on areasiigehas “medium” priorities. However, there
are a number of smaller patches of focal areaticpkarly around the Nashville and
Chattanooga (Hamilton County) metropolitan areaguffe A6.8) that are likely to experience
substantial habitat loss.

Table A.6.1. The proportion of focal areas losbtgh human modification due to residential
development over time in Tennessee. “Proportiohtlmslevelopment (functional, %)” refers
to that lost due to residential development andetated indirect effects (i.e., footprint of
development and human activities).

| Proportion lost to development (functional, %)

Priority 2000 2010 2020 2030 2040 205
Low 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
Medium 4.13% 4.17% 4.17% 4.18% 4.18% 4.19%
High 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
Very high 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
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Figure A6.1. Loss of focal areas in Tennessee &stimated human modification due to
development in Tennessee in 2000.

Figure A6.2. Loss of focal areas in Tennessee &stimated human modification due to
development in 2010.

Figure A6.3. Loss of focal areas in Tennessee &stimated human modification due to
development in 2020.
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Figure A6.4. Loss of focal areas in Tennessee &stimated human modification due to
development in 2030.

Figure A6.5. Loss of focal areas in Tennessee &stimated human modification due to
development in 2040.

Figure A6.6. Loss of focal areas in Tennessee &stimated human modification due to
development in 2050.
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Figure A6.7. Loss focal areas in Tennessee estartatenan modification due to development
from 2000 to 2050.

Figure A6.8.Loss of focal areas in Tennessee from 2000 to 28&nd Nashville (top) and
Chattanooga (bottom).
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APPENDIX B: Summary of Interviews with State & Local Planners

1. Colorado

2. Georgia

3. Missouri

4. Montana

5. New Hampshire
6. Tennessee

1. Colorado

A. Population Projections

The State Demography Office, Division of Local Gowveent offers population forecasts in 5 and 1 year
increments from 2000-2035, which are availablexodt format (on file with author).

B. Comprehensive Vision Plan or Land Use Plan
Colorado does not have a statewide land use plaoal governments control land use planning
regulations. As far as the role of the state Qffece of Smart Growth is the clearinghouse fortbes
practices; and provides grants for consulting dsagetraining—the tools and toolkits—on growth
management

C. Regional Growth Plans

Colorado has 14 regional councils of governmentil®\some growth is occurring in the mid-size dtie
(e.g. Fort Collins, Pueblo), it is mostly happeninghe Denver front-range regidh.

D. Transportation

While desired capacity improvements are includetthénLong Range Transportation Plan, there is not
much mapping for future expansions because there isoney for expansiofi.

Indeed, there is not much ongoing expansion wavkh the cash crunch, there is a hiring freeze el$ w
as no money to maintain or create/expand trangjmrtsystent>

Roadway data typically displays quarterly projeasidut does not have future projectidhsSome
limited projection-data exists: shape files for newject around the Pikes Peek TPR (on file with
author).

E. Statewide Datasets on parcels/Zoning

BLM'’s Land and Resource Information System, a cadbsurvey, will soon be available in ARC/View.
Land records are currently in paper foriat.

CoMap®
F. Lot Size for Septic Systems

The state sets the floor, but there is much vanasome regions have fractured granite that allgney
water to move easily through the soil and subsettyjueave much higher standartisColorado has no
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GIS coverage of septic leach fields and does nat ha adequate GIS clearinghouse; septic facilitiats
are less than 2000 gallons/day are administeratebgounty”’

G. Statewide Subdivision Law

The state has had guidance for counties since I8iudd at CRS 30-28-133. This statute establities
35 acre ranchette break point of exemption fromstitaivision process.

H. Enabling Legislation for Cluster/Conservation Subdivision
Yes, for nearly ten years.

CRS 30-28-403 Cluster Development states that ‘fafal land use process as authorized by thismsecti
shall approve a cluster development that would ed@me residential unit for each seventeen and one-
half acre increment. As a condition of approvingjuster development, a rural land use process$ shal
require that the cluster development plan to seedand to preserve open space or to protectiveldl
habitat or critical areas not permit developmenrdwafh land for at least forty years from the dagelan

is approved.”

|. Best Source of Data on Protected Areas

Parks and recreation areas (on file with authdgteS/ildlife Areas (on file with author); DRCOG
Urban Growth Boundary (on file with author)

Recommended Sources:
Coalition of Land Trusts, Jill Ozarski (303-271-1%7
COMap v. 7

J. Local Context

The Denver Regional Council of Governments Metrsidfi (governments banded together to create an
urban boundary to contain spravdaved and Fort Carson (army base that is planning ankiat growth

in housing for soldiers and doing much work on anstbility) are two areas on which Bergman suggests
we focus. He also emphasized the critical needegional (i.e. city and county) cooperation, asyth

need to coordinate the work on the urban friffge.

i. DOT

Finch notes on two occasions that capacity impraers not exclusively highway, but includes transi
as well—which works well in densely populated anease Front Range.

We should consider not only growth in capacityéstructure, but also growth in traffic. Some atdas
the SW portion of Colorado and rural areas havadmns that are/were underutilized and are nownigci
increased volume of traffic; with this comes arr@ase in vehicle-wildlife collisions and other achee
environmental effects; DOT is trying to addresscéfic species and habitats to protect the wildlife
corridors and reduce these incidentes.

DOT is also involved in an FHWA-sponsored Ecolobjmaject “applying a Regional Ecosystem
Framework (REF) to the I-70 Corridor in Coloradorfr Denver to Glenwood Springs traversing portions
of the Clear Creek, Blue River, and Gore Creek mgaeds. The REF incorporates an ecosystem based
approach to development of transportation infrastme through protection and restoration of aqueatid
terrestrial wildlife connectivity. The REF alsoigtrs to improve predictability in the environmental
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review process and provides an enhanced forumuioliqgoinvolvement over the current planning
process.®

ii. Coalition of Land Trusts (CLT)

CLT, which represents not only land trusts but lgmvernments, focuses on private lands and how to
ensure that the expected population growth andldewent is done in a manner that does not destroy
open spaces, vistas, and other natural resou@earski discusses two main programs for conserving
open spaces in Colorado: Great Outdoors Colora@(@), which provides tens of millions of dollars of
competitive benefits for a range of areas, fronh fiieltls to working ranches; and the State Condema
Easement Income Tax Creffit.

Two million acres of land are protected acrosssthée—conservation funding sources at the locall lev
and sales taxes have been important in purchadiiet wf this land.

The applicability of our study becomes a challebgeause, while wildlife habitat is important, thare
many other important areas too. Ozarski discussedifficulties of private land conservation — dee
landowners’ willingness and cheap land. Our figwresild not capture thi¥.

Ozarski brings to my attention a relevant fedeff@re TheForest Service Open Space Conservation
Strategy: Cooperating across boundaries to sustairking and natural landscapesthis effort looks at
population growth and management of forests ansstgads. “The strategy charts a path forwardHer t
Forest Service to work in partnership with staliesal governments, landowners, and non-profit
organizations to address the loss of open spaeatthirhe strategy provides a framework to stremgthe
and focus existing and new Forest Service condervattions across the agenéy.”
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K. SWAP
i. Linking Land Use and Conservation Planning Defenders of Wildlife

“Ironically, the majority of research documentingveélopment impacts on wildlife has occurred in
Colorado (see Appendix A), which did not prioriti@eemphasize development as a threat in theie Stat
Wildlife Action Plan.” (8)

In Colorado: “Current research (Bock et. al) intiksathat livestock grazing had more detrimentadc§
than development on rodents in several habitatstypExurban development had no obvious effects on
rodent variety or abundance. Results suggest sestkew exurban developments can sustain a rich
assemblage of grassland and savanna rodents ihgalensities are low and houses are embedded in a
matrix of natural vegetation with little grazing(47)*

ii. Analysis

The Colorado SWAP is extremely focused on fulfdlithe requirements of the State Wildlife Grant
program and consists primarily of charts. Therefogenerally eschews any sort of general strategic
discussion linking human population trends withiesrvnental pressures. The introduction briefly
mentions “infrastructure and other resource demémds a growing Colorado population” as a major
threat to wildlife (viii), but the population issignever revisited in any depth. The habitat desion
resulting from development is seen as a majoregfiatheme (43), and a key issue impacting all vigld
in the state (46). In the case of some specifieaigmed species, the preferred solution to hghitasures
is given as “planning and zoning” (328) and in tlase of certain river habitats “growth management”
recommended to alleviate pressure (53) - howevetetails are given on what exactly these solutions
entail. The need to “improve ability to predictehts to vulnerable species including such varisdes
areas of future human disturbance” is includedliong list of research priorities, but given nocpé
prominence or explanation.

2. Georgia

A. Population Projections
The Office of Planning and Budget is in the proaassorking with UGA on these projections. This
data will not be publicly available until March 33009. UGA is currently working with UT-San Antoni
and will be submitting a draft to communities indeeber for review/challenge/etc. They do not have
GIS datasets on growth eitHér.

B. Comprehensive Vision Plan or Land Use Plan

No.”® The Planning Act of 1989 provided for the Depariingf Community Affairs (DCA) to produce a
comprehensive plan, but since no governor hasasked for one, there is no comprehensive flan.

C. Regional Growth Plans
Yes, the state has 16 regional development cemtaes, of which has a regional pfin.

D. Transportation
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G-DOT has GIS data for “locations of all roadwapjpcts on existing highways under construction and
in the preconstruction (design) phase. It doésaotain locations of projects that would be cosbgly
new or local government grant projects (TranspomaEnhancement, State Aid, Local Area Roadway
Assistance Program, etc.). At this time we dohaote a way to map these locations, but it is a Work
progress.® (saved: GDOT_projects.2ip

E. Statewide Datasets on parcels/Zoning

There is no statewide parcel dataset. There weher, some individual county parcel data availaivle
the Clearinghouse website (on file with authorpn® cities and towns charge for their parcel tfata.

F. Lot Size for Septic Systems

County Boards of Health are authorized by Georgitute in OCGA 31-3-5(b) (2) to establish minimum
lot sizes. The Georgia Department of Human SesyiDévision of Public Health provides counties
technical guidance “for the siting, design, penmgf inspecting, and trouble-shooting of on-siteage
management systems”

G. Statewide Subdivision Law
No 54

H. Enabling Legislation for Cluster/Conservation Subdivision
Clusters and conservation subdivisions do exigténstate, but Frederick was not sure if theretgad
enabling legislatior® Frederick added that with home rule, countieslaoal governments can do what
they want.
In much of Georgia, “state conservation subdivisiare not allowed. Or, to be more accurate, thengo
and subdivision codes of most local governmentsatgrovide the flexibility to build anything other
than conventional subdivisions, making it eithepassible or difficult and time-consuming (and
therefore expensive) for developers to have a ¢wasen subdivision design approved.” Some cousntie
have passed conservation subdivision ordinancesitace the barriers to non-conventional development
with varied success.

The state has enabling legislation that authotizes jurisdictions to implement transferable
development rights programs in their communitie#t also has as a land conservation tax crédit.

I. Best Source of Data on Protected Areas
Conserved and protected lan(ds file with author).

Georgia GIS Clearinghouse, d&¢ps://gisl.state.ga.us/index.asp
Terry Jackson, GISCC Chair, Georgia Departmentah@unity Affairs

J. Local Context

Planning is done at the local level due to thecttime of the Georgia Planning Act of 1989. A maerda
consideration of natural resources promulgatedbyept. of Natural Resources exists. These
“Environmental Planning Criteria” protect river colors, wetlands, mountain areas, and some other
areas’

53



All of Georgia’s 692 cities and counties are regdito adopt local regulations protecting wetlavaster
supply watersheds, aquifer recharge areas, prdtester segments and protected mountains that occur
within their jurisdictions. So far about 250 gowerents have adopted the required regulations” fas o
2001]...A number of implementation challenges hbgen identified. Two critical local issues are htow
address the local need for occasional varianceshamd to insure enforcement of local regulations in
jurisdictions lacking sufficient administrative cagity*°

While planning is typically done at the local leville governor asked for a specific study to besdum
the Georgia coast. Along with local officials bEtfive coastal counties, DCA developed a Coastal
Regional Plan. To date, Jackson affirms, this@AR largest planning effoft:

DCA is currently engaged in water planning — settip regional water planning councils to look at
planning and water demand. These councils wilbare regional water development and conservation
plans (WDCPs), which the Dept. of Natural Resouwgisuse in issuing groundwater permits This
endeavor will require strong population projectigb§A is currently developing these).

The sixteen regional development centers (RDCs$amrg-autonomous entities that exist under the
auspices of the 1989 Planning Act. Most of theirding is from local constituents, but they alsteiee
state & federal support. Currently, RDCs are beeaganized: there will be 12 instead of 16 cenéerd
they will receive more state funding [for waterdses]. This reorganization has been preceded by a
decade of planning efforts to consolidate planmegjons of the Dept. of Humna Resources, DOT, and
DCA, all of which have their own paradigm. Thenganization should be done by summer of 2009 and
should improve services, help with inter-agencyrdomating, and make efforts more cost-effecfie.

Our [WHPRP] study could be useful if the results srade available/distributed to the RDCs for
integrating into their comprehensive plans. Adufitilly, its relevance would be greatly enhanceueif
include the environmental criteria and/or the papah projections (these will not be available $exeral
months).

DCA provides planning data to local governmentieylrare currently building a “data appendix
generator” to provide information to local govermtsefor developing their comprehensive plans. hei
data will overlay environmental criteria and deystent to illustrate potential conflicts.

The weakest part of the planning process is thialeMocal governments are required under the Gaorg
Planning Act of 1989 and the Mountain and Riverr@ior Protection Act (O.C.G.A. 12-2-8) to pass
local ordinances to protect natural resourcesalatf them have done this. A lack of state ougrsi
impedes ensuring that local governments enforca laws to protect the environment (“Designed to
fail”). Jackson is not sure when the state wiltdi|me more serious with making stringent laws tdquio
the environment.

K. SWAP

i. Linking Conservation and Land Use Planning Defenders of Wildlife
Georgia: “Georgia Land Conservation Partnership:Plhis report also addressed the need for tagfreli
to protect rural properties from the impacts ofdestial and commercial sprawl and mentioned other
relatively new approaches such as transferablda@went rights and carbon
sequestration credits” (Sec 5, pp. 187) (DOW -27)

il. Conservation Across the Landscape

“Georgia’s plan provides another excellent modetaiservation actions in its Appendix L (GA DNR
2005). Each high priority conservation action esltto a goal, a target species/habitat, a geographi
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region, funding source, and lead and cooperating@s. Georgia's analysis answers the question of
who is supposed to do what where, with which resesirand toward what end.” (17)

Defenders of Wildlife consider this one of a doZstiate wildlife action plans that exhibit the bgsality
in most areas and emerge as [a] good model[] ®future evolution of these documents (Z1).

iii. SWAP Analysis:

The Georgia SWAP throughout demonstrates an urshelisig that population growth and development
pose a significant threat to wildlife and wildlifiabitats and also describes a real effort to upelpton
and land use trends and projections to inform amasien decisions on all geographic scales. The
Executive Summary declares “The trend of increafiagmentation and degradation of natural habitats
is likely to continue in the coming decades, drilyriocal, national, and global economic and
demographic factors. Many scientists believe thattext fifty years will be a critical period ineth
struggle to protect our remaining biological resasgt” (xi) Later the SWAP expresses an interest in
“historic, current, and potential impacts of vasaources of stress” (24). In terms of historipact, a
1987 study on population growth and land use chargparticularly cited, but there is an
acknowledgement that “urban sprawl has increasahatically” since that study (46), and a set of
satellite images reflecting changes between 19d41868 are also repeatedly used in the document to
elucidate ongoing development patterns (53). ThéBWivides Georgia into five ecoregions, and
describes not only the overall rate of developnirtitese regions but the specific towns, citiesl an
highways where development and urban sprawl ppseticular threat to wildlife (57). In four of tHive
ecoregions, development is the first listed probéfacting wildlife diversity.

The SWAP expresses some uncertainty concerningtiitiy of past population and land use trends to
accurately project the future, noting that undewitag of Georgia’s conservation needs is likely to
change with the emergence of new trends (x). Neekgss a statewide conservation initiative given
highest priority is to not only track land use chesin Georgia as they effect critical speciestatitats
but also to “develop projections of future land tre@ds and resulting impacts on ecological systems
(172)

3. Missouri

A. Population Projections

Yes, from Office of Administration Website (on fieth author).
In addition to state projections, also East Wege®ay Council (on file with author)

B. Comprehensive Vision Plan or Land Use Plan
No.% Nor is there is a state-level entity or paregamization for planning and growth. Local entities
will often give DOT the heads up about growth seyttwill be able to anticipate the additional demand
roads — but this cooperation is not requffed.

C. Regional Growth Plans
All nineteen of the regional planning commissiond aouncils of government have growth plans, btit no
necessarily comprehensive plans. Due to enaldigiglation, each of these plans is done in a differ

context and often addresses a specific area f@zard mitigation, transportation).

D. Transportation
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Missouri has lots of ongoing new and expansionsjpartation projects, unlike most of the other state
which we are interested. This level of expansfoa major concern — not only for the costs of
maintenance and construction, but also the dealitigpublic expectation¥.

MACOG works with the regional planning commissionglanning, coordinating, and facilitating
between these groups—and also with DOT on theimitey framework.

While there is lots of ongoing construction, thgdast and most contentious is the work on I-70¢tvhi
goes across the state; the road bed is failingstomyap resurfacing only works for a year or twehea
time

[On a state-level] GIS is only created for transgidon projects as the infrastructure is bfilt.
Transportation data for East-West Gateway Coundiffile with author)

Each of the ten districts at DOT does its own co@iihg and planning. Due to the decentralized
structure, Bernskoetter was not sure how the geheealquarters could have each of these districts
incorporate our study into their planniffg.

Regarding transportation GIS, the East-West CouwficBovernments has a mapping component in its
Transportation Improvement Project (TIP); long-rampdan; and its unfunded wish list. Not all COGs
have a mapping component in their TIP.

E. Statewide Datasets on parcels/Zoning
No. As zoning is all done on the local levelsiaiso maintained at a local level.
F. Lot Size for Septic Systems
The minimum lot size, which is established by ttet&Department of Health, is 3 acfés.
G. Statewide Subdivision Law
No.”*
H. Enabling Legislation for Cluster/Conservation Subdivision

There is enabling legislation that gives the althdo local jurisdictions. The legislation is yegeneric

and does not explicitly address clusters, conservabr other innovative approaches. It is modeled

the standard enabling statue (Standard State Z&nriagling Act) from the 1920s Department of
Commerce, and has undergone some tweaks/modifisatieer the years. That said, it does not preclude
an¥50f these things. Local governments can impterany of these standards should they choose to do
so.

MACOG, the Missouri Chapter of APA, the Missouriségiation of Counties, and others are working to
develop and propose modernization of enabling lletis at the county-level: the legislation wouldugt
counties the authority to address conservatiom gpaces, etc. in zoning and subdivision. Foptwt
three years, legislation has been submitted tgttite legislature. It has been pre-filed and béll
introduced again. Once the legislation is pasdednes hopes this would lead to enabling legstati

for municipalities. MACOG is being inclusive wittho they include in their partnerships — special
interest groups, planners, etc.
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Counties near urban areas are more likely to hamsazvation subdivision, clusters, etc. Not mamalr
counties have planning and zoning (re fighting wrdlheir interest is in minimal oversight and
property rights. In terms of innovation, these owmities have by and large not gotten into theses &6
planning approachée$.

Hermes is currently working with Johnson Countyjaliis experiencing pressure from the expanding
Kansas City-area to develop minimum developmemtdsteds so that landowners have a manner by
which to evaluate development. They recognizebtilence of property rights versus the impactses fr
unregulated property rights, especially the fiscgdact: they won't be able to construct, maintait,
the county roads to support all of this developmémy simply don’t have the money or stdff).

I. Best Source of Data on Protected Areas
Conserved and protected lands (on file with author)

Missouri Spatial Data Information Servicgeghttp://msdis.missouri.edu/

Missouri Resource Assessment Partnership (MoRAEhttp://www.cerc.usgs.gov/morgp/
Missouri Natural Heritage Database

University of lllinois at Urbana-Champaign LEAM Meld

Two Regional Councils of Government (EWCOG, MARC)

MoRAP has developed an urban land demand projeciibith relies on distance from roads & from
urban areas, as well as the population trends fhenpast 10 years. Completed in 2005, this i@ ve
simple project that does not actually address wtiereoad might go; and had to include agricultliaad
demand, which is very hard to predict—especiallghuwie recent price increase for corn, bio-fuel
development, etc. The dataset covers Missourisksmand Nebraska.

MoRAP is also working with the East-West Gateway@ol of Governments (EWCOG) to create an
overlay of the environmentally significant layerdeereas that will be threatened. For the past yieay
have been modeling the EWCOG area — including aseatvith a 1-2 meter scale of environmentally
important areas. They are in the midst of develggi land use model that will forecast growth at a
30x30 meter resolutioff.

Univ. of lllinois has a Land-use Evolution and impAssessment Model (LEAM) that takes into account
the “leap-frog effect,” whereby developers willeai parcels away from urban centers for the cheaper
land.”

LEAM is “a comprehensive urban planning supportesysin a regional scale. LEAM incorporates
ecological, geographic, and environmental thean&sa single hierarchical framework, yet it is idesd
as an open architecture...A land-use decision stippgstem for St. Louis metropolitan region using
LEAM approach has been develop&%.it is a probability-based model looking at enwinental stresses
on important habitats and uses large tracts ofgstg@nd projected growth.

Finally, the Mid-America Regional Council (MARC) $ia natural recourses inventory and dataset on
land cover. The natural resources data is usadaseline dataset for transportation planningelksas
for growth® They also are working on infrastructure growtiptedict future development through the
seven-county area in the next 30-40 years by dectlde future distribution of people, houses, afib]
will help them in allocating their transportatiamfling®?
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The surrounding Kansas City region has very littilel spaces (most of the habitat has been convéoted
agriculture, pastureland, and housing). Theremseshabitat along streams and floodplains, in which
they have focused; but there is little upland teatiind no megafauna on which to base their plarifiing

Since they are not too far in the Eco-logditalork, our study could be useful — especially oetmds
for approaching the probleff.

J. Local Context
i. Missouri Association of Councils of Governmen{MACOG)

The significant planning issues are conceptualaedither physical infrastructure (e.g., transpian or
natural resources infrastructure (e.g., water)thénnorthwest part of the state, water resouruastgy is

a major issue — not only for new developments gligting populations and communities.
Transportation infrastructure is another major eone-not only the maintenance and construction, but
the public expectatiors€eSect. 3D).

The Department of Conservation (DOC) recently waarded a federal grant to provide training and
education that focuses on local planning in conaeatith conservation, forestry, open spaces, atur
resources, etc. MACOG was awarded the project D@ to carry out the program, callefedrestry
Training and Publication Development! They will hold workshops to train local governnte and
regional councils of government to incorporate ratresources into their planning efforts.

MACOG will provide information for these entities implement conservation strategies into theirlloca
decision making beyond zoning — in their regulatamg non-regulatory frameworks. In some areay, the
will do some in broad terms — bring conservatido existing programs to avoid formal zonitigThis
project will strengthen the connection of transatioh, hazard mitigation, homeland security, water
guality, and natural resources planning; and withg local governments how to do so without formal
zoning.

In a related discussion, Hermes notes that theodtyttior planning, zoning, and subdivision is datea
local and county level. This is also the casdlmdplain management. Local authorities can adopt
floodplain standards without formal zoning adopsigwhich require a constituent vote). Most coustie
are participants in NFIP, which has an elemenanfiluse control. For some, however, this crosees t
sensitive boundary of property rights and landplaaning.

ii. East-West Gateway Council of Governments (EWCOg
The EWGCOG covers five counties in Missouri ané¢hin Illinois.

The Safe, Accountable, Flexible, Efficient Trangption Equity Act: A Legacy for Users (SAFETEA-
LU) “give[es] State and local transportation demisinakers more flexibility for solving transportati
problems in their communitie§” EWGCOG is in the midst of developing a regioraisystem-level of
mitigation. This shifting from site-specific miigjon to regional mitigation requires meeting and
working with state and national conservation/ndttegsource groups. In doing so, they anticipate
reducing their expenditures and getting more bamndkHeir-buck.

A study like ours could help put everyone on thes@age as to their development/ conservation
priorities, how things overlap, and where they bage the minimum impact. This mitigation planning
entails applying the LEAM forecasting tool in plamay; it is a very forward-looking project with a -30
year horizon.
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Sharing what's going on around the country—besttires, strategies to reduce impact, and how to
resolve conflicts—would be especially useful. lis$buri, “Land use control” and “land management”
are fighting words. As there is no statutory authipentities like EWGCOG face the challenge of
planning at the regional scale.

More data from our study could lead to more progjgesd avoidance of adverse impacts. People would
rather hear about wildlife and other issues thad lase control/management/&tc.

iii. Mid-America Regional Council in Kansas City

The Mid-America Regional Council in Kansas Cityisrking on a green infrastructure plan and faces a
number of challenges like geography (in both KarsakMissouri—for which planning and
transportation districts do not exactly overl&b).

They are in the process of putting together anofcRlan that, through the FHWA Eco-logical Grant
Program, focuses on integrating/better linking ssrvinental and transportation in planning efforts (o
file with author). They are currently at the pglend process level—not quite at the data level @air

study could be of use here as well.

They are also looking at opportunities for restoratn their “how we do business” approach. Ihat
stated officially as a policy, but is one of theimsiderations (that we should take into considmrdor
applicability of our study). Some past decisioesutted in significant environmental damage, ang,no
for example, they are going back through corridorsee not only what preventative measures thelglcou
take, but how to restore some of the streams aniocs.

K. SWAP:

i. Linking Land Use and Conservation Planning — Dednders of Wildlife
Missouri is not mentioned in Linking Landscapes.

ii. Conservation Across the Landscape

Missouri is one of several states that uses stadttetsoand ranking information to select the most
important areas (15). It is one of the few to he@eup a formal steering committee for their ftan
move things forward (26).

ii. Analysis:

The Missouri SWAP is presented in a collection @ivpr-point presentations and heavily illustrated
documents much more tailored to a lay audiencenaf@enmental actors than the products of most state
This SWAP is very much a snapshot of particulaasienmediately conducive to productive action, with
far more attention paid to historical landscapedttioms that it would be desirable to recreate tttan
developing threats. However there are some exgeptmthis present-and-past centric attitude.
“Population change and possibility of future extige use” possible criterion for assessing priority
regions, and the issue of “How long do we have2ils® mentioned in such a context. The SWAP states
as a general rule that urban regions need more diateeaction than equivalent rural sites. Discussiaf
individual conservation opportunity areas only atoaally mention developing problems due to
expanded human involvement, but again such notéiaont entirely absent. In regard to LeBarque kgree
the SWAP highlights the possibility that “the rapéde of development in St. Louis County could etffe
stream quality.” Additionally “change because obitat loss and degradation” is named as a reagon fo
future review of the Action Plan.
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4. Montana
A. Population Projections

Population projections are availabtayed: MTPopproj_2030.3ls Fischer reflects her concern that
seasonal residentare generally overlooked in population projectidaad use, and growth; she also
discussed Larry Swenson, an economist at the CrmtBocky Mountain West, who has done extensive
demographic analyses and believes that the populptojections and projected growth outside ciies
overestimated (basically, as the population is@gimd as fuel prices remain high, people will stethe
cities).

B. Comprehensive Vision Plan or Land Use Plan
There is no statewide comprehensive vision pldara use plan — this planning is done at the county
level and the instrument is referred to as a “ghopdlicy.” There is some regional planning doneaon
watershed scale, but this is not very comrtfon.

C. Regional Growth Plans
See Sect. 4B.

D. Transportation
At any given time, MT-DOT has between 500 — 60Qquis underway, but most of the transportation
plans are for safety/preservation (e.g., overlagxadting surfaces, straitening of curves); songiway
re-construction is tentatively planned. MontanaiDi@as a Tentative Construction Program Map, which
they update once a year (and are in the procegsdatting); this statewide map of major projects
(including overlays) has a five-year horizaayed shape files: TCP_2008
Major highway projects are indicated in the StatEwTransportation Implementation Proj&ct.

E. Statewide Datasets on parcels/Zoning
The state has a Natural Resources Information By@tdRIS) that provides the public with an array of
layers, including land use/cover, critical infrastiure, and the Cadastral Mapping Program

(http://gis.mt.goVy - “a framework of property boundaries along wagsociated land ownership
information (who owns what and where).”

F. Lot Size for Septic Systems

Sanitation in Subdivision Act: Condominiums, moliileme parks, recreational vehicle parks and
divisions of land that create a parcel of less t@macres are subject to sanitary review.

Under ARM 17.36.10%t seq,. the Department of Environmental Quality setsdéads and procedures
relating to size of lots, topography, geology, fojdgy, type of facilities proposed and other fastor
affecting public health and the quality of water fises relating to agriculture, industry, recreatod
wildlife. For proposed subsurface wastewater treatrsystems (ARM 17.36.340), “the minimum lot size
must be one acre for each living unit and one fmrap to 700 gallons per day of design wastewiber

for commercial and other non-residential uses.”
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G. Statewide Subdivision Law

The state has a 160-acre subdivision thresholdhamyless than 160 acres has to go through the
subdivisions review> The Montana Subdivision and Platting Act (Monbd@ Ann. § 76(3)), covers
aspects of development—roads, flood plains, zorthugters, etc.—and is administered at the loaadlle
by county commissioners.

Montana has 57 counties and, according to Killtbreitere is not a single state-wide subdivision ehtod
rather, there are 15-20 different sets. Aftereiminary plat is approved by the board of county
commissioners, DEQ reviews the plat for water, easter, and storm drainage via the Sanitation and
Subdivision Act (Mont. Code Ann. § 76(4)).

H. Enabling Legislation for Cluster/Conservation Subdivision

Montana has an enabling statute (Mont. Code Anté 8-509)) for conservation clusters. Some believ
that this statute is problematic, as open spagst banaintained by a conservation easement in
perpetuity; usually easements are voluntary, bre tieey are the only option for clusteritig.

|. Best Source of Data on Protected Areas

NRIS (see 1.E) is a great resource for public andie protected areas (on file with author). The
Montana Fish, Wildlife, and Parks (FWP) has infotioaon state parks (on file with author) available
its website, and is in the midst of a very releyaoject:Crucial Areas and Crucial Corridors
Initiative—pulling together information on roadless areagnogpaces, wilderness, etc. to develop a set
of information tools—hope to have a draft by nepdirsy. This initiative takes into consideratiorotw
things that the SWAP did not: adds a recreatior@idpoint and specifically considers big gathdhis
analysis, as of October 2008, is in the early staget will overlay growth models, wildlife linkagge
transportation data, and other informati®riThe CACC Initiative aims to “develop and condagirocess
to ‘identify key wildlife migration corridors andwcial wildlife habitats in the West and make
recommendations on needed policy options and fooisreserving those landscape¥.”

J. Local Context

Montana DOT is working with MT Fish, Wildlife, arfélarks (FWP) to provide them with better data to
enhance their work. While DOT has lots of shafesfiin terms of GIS they are still organizing as a
department. In fact, the department recently dithaentory — some is out of date, some not orgahiz
properly, etc¢®

Some of the major state concerns include: oil axgldevelopment in eastern Montana; wind transnmssio
line corridors and residential development, whikprawling into sensitive areas and along
watercourses/riparian areas in Western & Centrattisiza; transportation infrastructure that impedes
animal dispersal. FWP is looking closely at hattdpcations and crossing structures, corridors, et

There are serious issues with timber companies Rikm Creek, which methodically are selling otilre
estate for development (including winter range emidors), which results, among other things, veith
subsequent loss of public access for hunting. 1Q#sees of concern include development at the-wild
urban interface (due to the loss/degradation ailifél habitat as well as the costs of structuregartion
and managing wildfiresj**

K. SWAP

i. Linking Land Use and Conservation Planning — Dednders of Wildlife
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Linking Conservation and Land Use Planning

Montana: “Increasingly, the high and flat bench&#sShrub Grassland] that traditionally providedzing
lands for wildlife and livestock are prized for igeential development because of their easy accibs w
100-mile views” (SWAP pp. 134) (DOW-12)

ii. Analysis:

The Montana SWAP opens with a fairly involved higtdut a history that does not concern the overall
relationship between human beings and the landarft&ha, instead chronicling all institutional and
legislative developments with direct applicatiorthie protection of Montana wildlife. The SWAP istho
greatly interested in categorizing and analyzirggdlstribution of threats to habitats and spedias,
rather focuses on pinpointing the specific spearebareas of greatest conservation need. High
concentrations of human population (by Montanadsaaas) are identified as sources of concern at an
ecoregion level (CWCS, 37), although populationadhois not mentioned and there is no real sign of a
temporal perspective. On an area level howeverf{sbataloguing conservation concerns repeatedly
feature “Habitat loss, degradation, and fragmeomaispecially as a result of human population
growth/development and the expansion of the tramation network.” (CWCS, 54) Population growth is
also explicitly mentioned as a concern at an eecédbgommunity level. The actual Action Plan idée8
particular courses of action most subject to im@edprogress, and recommends steps in mountain
stream areas “to address impacts resulting fromalnumopulation growth and development.” (AP, 11)
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5. New Hampshire
A. Population Projections

Annual population projections are available frora 8tate Data Center (on file with author). Thet€en
also provides information for population estimatgswth trends, and housing and household Hata.

B. Comprehensive Vision Plan or Land Use Plan

The state has a comprehensive development plafestablishes state policy on development related
issues and...shall provide a basis for identifritical issues facing the state, determining spaiarities,
allocating limited state resources, and taking atoount the plans of various state, regional,lacal
governmental units” (State Development Plan - R&A %Smart Growth Policies can be found at N.H.
Rev. Stat. Ann. 9B, which sets the backgroundHerdtate-development plan; while this is still unde
review (no firm deadlines for completion), draffdlee plan are available on the Office of Energg an
Planning (OEP) websit&®

C. Regional Growth Plans

All 9 regional planning commissionkt{p://www.nharpc.org/have a regional plan; these are updated
every five years and can be found on the regiola@ining commissions’ websites.

D. Transportation

DOT has been advising OEP in a Long Range TrareggamtPlan, which has a thirty year horizon, and is
very well crafted with a great vision statemé&fit.

The plan, which has not yet been released, foaus@seservation (maintaining the system that NH has
today); there are no future plans for road creagopansions, etc. (excluding local roads) othan tine
widening of a 20-mile segment of I'43and a smaller turnpike/overpass to the Manchéstport. No
GIS data exists for either of these, though DOTesdp have GIS for the former project by late winté
DOT is also focusing on integrating the dispar#aéesand town systems to meet local visiths.

A third expansion project, the Conway Bypass, édlided in the long range plan, but is not fundedi an
may not be completed for decades. Local upgrama®ternize the roads have been proposed so that th
roads can handle more daily traffic (those thadlett00-500 cars/day will be enhanced for 500-1000
cars/day). As DOT does not currently have the maaduild new roads, as of December 2008, their
planning approach currently focuses on addressidgds and roads in tlveorstcondition. Upgrading

and maintaining rather than creating new infrastng; they are working to use more resilient pavame
materials—a greater initial investment that makesexsense in the long-tertf’
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E. Statewide Datasets on parcels/Zoning
There is not a statewide parcel dataSebut a recent survey of municipalities was condiitte the NH
GRANIT at Complex Systems Research Center, UnityeesiNew Hampshire, in collaboration with all
nine regional planning commissions, “to better watéad municipal tax parcel data holdings as well a
related data set$™
The available (limited) data from local and regiogwtities can be found by contacting the Regional
Planning Commissions or the State GIS Clearingh@RANIT Program; conservation lands data is
available on the OEP website.

F. Lot Size for Septic Systems

This depends on soil and slope, and ranges fro08&quare feet in good soils to two and threedime
that (N.H. Code Admin R. Ann. 1005.0%.

G. Statewide Subdivision Law

There is no minimum acreage lot size for subdivistbere is only the enabling legislation related t
septic system§??

H. Enabling Legislation for Cluster/Conservation Subdivision

N.H. Rev. Stat. Ann. 8674:21 Innovative Land Use@as Zoning Statute enables communities to adopt
innovative zoning (includes TDRs, cluster developtagand environmental characteristics zoniit).

|. Best Source of Data on Protected Areas
The Forest Societynftp://www.spnhf.org/, GRANIT Program ifttp://www.granit.unh.ed/and NH

Department of Environmental Servicéstp://www2.des.state.nh.us/gis/onesjop/
(saved: NH Conservation/Public Lands

J. Local Context

Regarding the safety/expansion/overlay/preservatasportation projects, local communities oppose
these terms. They believe such projects signiét emore than safety. These relatively minor prtgeon
small, rural roads (which typically take from 4-@ays to ID the problem and then to complete) in NH
provide economic vitality for local communities.OD is doing a better job to recognize these corscern
and to create a better dialogue with the nine regdiplanning councils. While DOT is strapped faslc,
they now have an innovative (“out of the box”) coissioner who is working with local, state, and
federal officials to develop revenue enhancemehtsn if he does succeed, projects like the Conway
Bypass will still take 8-10 years®

The Community Technical Assistance Program (CTHRr://www.nhctap.con)/ developed through the
OEP, focuses on how to share resources and hapimgunities in the 1-93 region plan for future
growth. CTAP and DOT are also evaluating potemafidor improvements to determine where they are
most important, how to address them,&tc.

In the Ten Year Transportation Improvement Plan]TD$in the process of trying to capture projents i
GIS—not just future and current ones, but also detag projects—to create a record that replaceslthe
non-electronic project sheets system that theyeaotlyr use.

64



K. SWAP
i. Linking Land Use and Conservation Planning — Defnders of Wildlife

New Hampshire is one of eight states and the dnbupcase-study states to identify developmerthas
greatest threat to wildlife:

“Rapid urban development in many parts of the stedis identified as the most potent risk to our liféd
devastating the health of many terrestrial, wetlaswd aquatic populations and
irreversibly fragmenting their habitats” (Exec Sumpp. x).

Of the 24 states that use or intend to use theipegmiew process to influence land use planning an
reduce development impacts, New Hampshire is otleeofew to address the limitations of
permit review as a conservation tool:

New Hampshire?401 Objective: Release Wildlife Maps to the Publibe state should make wildlife-
related information accessible to developers anolipuwhile also protecting sensitive informationca
landowner rights. If developers and consultantsehagcess to information prior to planning their
projects, they will know which agencies to confact full review or for help in developing project
designs before investing large amounts of timeraodey in a project. This will also help to strearali
the review process and reduce redundancy in rexegmrests”(pp. 5-12).

ii. Analysis

Throughout the New Hampshire SWAP there is a facuthe risk to wildlife and wildlife habitats posed
by development coupled with recognition that popafagrowth greater than that of other New England
states lies at the root of such development (423jmilar direct association between populatioovgh
and environmental risk is made concerning tranggiort infrastructure, while more vague connections
are made with a slew of other environmental riskduiding light pollution, predation, and altered
hydrology. A Wildlife Risk Assessment survey fouthdt development was considered by experts to be
by far the most significant risk to New Hampshiebtiats, while transportation infrastructure altscpd

in the top five (3-5). Indeed development is idiéedi in the SWAP as a critical threat to approxiehat
half of New Hampshire’s habitats, covering a cl@ajority of the state’s land mass. Furthermoréa t
case of New Hampshire’s Northern Upland Waterstwbile development is not considered as an
immediate area of concern, the plan acknowledgedikely to become a source of serious pressure i
the future. This sort of predicted risk is not givgreat prominence in the document, but the ingtmic
form sent out to participants in the Wildlife Ri8ksessment clearly outlines the parameters of
consideration given to future environmental proldda the New Hampshire Fish and Game Department
(Appendix M). Interest is limited to a fifteen ydaneframe and participants were asked to “limit
potential risks to those with underlying causes toarently exist and are likely to increase withrent
human population patterns.” Clearly this reflectsetief that human population trends will define th
environmental issues of the future. Human popubgtiatterns are also noted as a parameter used in th
construction of computer models for assessing aafsagmentation (3-5), eventually intended to info
land use decision making (5-8), and as a caussingrand prices used as evidence in favor of tax
breaks for private forest owners willing to maintapen space (5-22).

6. Tennessee
A. Population Projections

Population projections by county and city are aldé caved as “Population Projection}”
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B. Comprehensive Vision Plan or Land Use Plan
No.
C. Regional Growth Plans

While the state does not have a comprehensivenvigam, land use plan, or statewide guidelines on
zoning, regional growth plans and zoning guidaridhelocal level do exist’

D. Transportation

TDOT is currently developing a self-updating systénhat will create the new GIS layers for new and
ongoing projects:

The T-DOT Program Project Resource Management (PRRNeduling tool “tracks project
commitments throughout the project planning ancetigpment process. The goals of the commitment
tracking through PPRM are to carry all project catmmnts through the lifecycle of the project
development and to inform other divisions of conmeihts made for a project:®

As of January 13, 2009, the PPRM Project StatugiLisynot available to the pubfit®,

The State Long Range Transportation Plan indiGatasmber of new and expansion projects, but there
does not presently seem to be GIS data for thejeqgbs.

The average time between when a transportatioregirgets funding in Tennessee and when we can
drive on itis 12-15 years. Layers are creategfanning reports for projects not yet fundéd.

E. Statewide Datasets on parcels/Zoning
While not state-wide, the Office for Information $@irces does possess parcel data for many of the
counties fequest for data denied as we have no contract avégtate agengdy A number of counties
(approx. 50 of the 95) have data that is not mathégethe Department of Finance & Administratiéh.
Their data may require a fee.

F. Lot Size for Septic Systems

This depends on soil types, ranges from a minimtione acre to 2-5 acres, and requires the county
health department’s approvaf.

G. Statewide Subdivision Law
No. The power to zone, as with the power to plageneral, is not mandatory. Communities are foee t
decline the grant of power and choose not to adoping. While there is no statewide subdivision,la
under the all-permissive Standard Planning Enal#liciy Title 13), counties and cities can but do not
have to do adopt subdivision law.

H. Enabling Legislation for Cluster/Conservation Subdivision
Tenn. Code Ann. 13-7-201 is an enabling statuteatidresses special development districts, Trawsfer

Development Rights, and conditional zoning. Tldes not seem to be legislation that explicitly
addresses conservation/cluster subdivision atttte kevel.
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|. Best Source of Data on Protected Areas

TN Dept. of Environment and Conservation — DivisairState Parks

Land Trust of Tennessee — conservation easemanfigavith author)

Univ of the South Landscape Analysis Lab — Nickligkshad nahollin@sewanee.edu
UT-Chattanooga School of Forestry - Don Hodges; 8662706

J. Local Context
i. TACIR

Some of the exigent planning concerns for TACIRude: the effect of alternative sewage disposal
systems on sprawl; problems of failing/corroding/age systems; the perceived effects of > $100 Isarre
of oil on the urban pattern; and the continuedsw$ water shortages.

While some counties have done real long term praprithers have not employed such planning
foresight (not looked at growth projections andevaiteeds together) and are now experiencing skesrtag
(i.e. some areas of the state are no longer suppith water supplies from the TN or Cumberland
rivers). TACIR is trying to get these countiegake long term step$>

As far as the enforcement and regulation concéhissis all done on the local and county level:hvdb
many different counties, there are also many dffeinterests (95 counties), which vary extensively
Some cities and counties do great long range planmihile others rely on zoning/short-term measures
Some pockets of the country are experiencing naauo development and are desperate for growth;
others are booming and requiring much more reguiflanning'?® One of the fastest growing areas in
the country is in the counties that surround NdiEhvHere they are experiencing one of the fadbssies
of agricultural land to sprawl.

Additionally, in the Cumberland Plateau, which spamenty counties and is very rich in biodiversity,
there are many coal deposits. There is also ausedoncern about timber and paper companies, which
own enormous tracts and are beginning to divegeltmacts, selling them as second homes and other
forms of development, leading to vast fragmentatiGhere is little regulation and nothing curreritly
slow this down'?’

ii. Dept. of Economic Development

Additionally, the conversion of agricultural lanslow-density developments is a major concern.th&s
planning legislation is enabling but not mandaiaryennessee, most communities have a shell of
planning, but few are very proactive—habitat cosiaanr is still a foreign idea.

There has been some very recent focus on regitaratipg (e.g., Tennessee Valley Authority partrgrin
with the EPA, state agencies, and some of the watamissions to look at conserving natural resairce
and quality growth that includes habitat protedttonservation in high-density areas; they are gym
bring together different planning and natural reselwagencies with workshops, roundtables, etdiesé
efforts are still in the early stag&§.

In addition to the lack of mandatory statutes, eéheralso the local economic pressure to push fatwa
For our study to be of use, we will need to focngyassroots; looking at the regional outlook fritwe
local level; spreading information from the bottam Since planning is done at the local level, we
should have a focus on small, rural communitiestaedk down the big responsibilities for local
government?
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iii. The University of the South

The University of the South has modeled housingland use/cover change in the Southern Cumberland
Plateau area over the past two decades to projecefgrowth. Water is the limiting factor Due to the
concern for providing water to the burgeoning secoomes and exurban growth in this part of theestat
the University is working with utility groups to dpte their model to apply the water concern to kfeu
what will happen.

The University will also work with the Dept. of Emenment and Conservation to examine acid drainage
and sedimentation on a watershed-scale. Withrtheipated housing growth, what will happen witk ta
rates, asks Professor Gottfried. It increasesrfegtc growth,” but also leads to fragmentation and
jeopardizes the state’s tourism and recreatiom@uaic staples). The state is not dealing with #md
neither are the counties (lack funding/capaci§pme highways (HW 111 and 2) are opening up
formerly undeveloped land and leading to land baoAiso, Volkswagen is considering adding a fagilit
near Chattanooga that would add new housing presssottfried also alludes to the issue of Geoggia’
“water grab” from TN waters.

There is not much coordination across the stategpnong in rural areas, and no capacity for enfiorest.
“Planning’ is a bad word in TN (re my land). Awaass is slowly rising, but not much regional plaugni
— some counties don’t even have planning deparsn&nt

iv. Land Trust for Tennessee (LTT)

TN is pretty behind on state-wide wildlife plannin@nly the SWAP does this, and it has a lot ofsgap
for example, it may not even account for flora. (iae plants), just fauna; and the SWAP is veait

As a land trust, LTT is looking at other attributesaddition to the fauna. Not many counties in
Tennessee have planning and zoning departmentsnUhoundaries do not seem to be effective/well-
constructed. Tennessee needs a state-wide ass¢santeour (WHPRP) study could be a first step for
them. As TN does not have a lot of legislationTL$ always looking for tools like ours to help in
planning/conservatiot*

Rural parts of the state like the North East partio not have sophisticated analysis; but thestming
to see some good things coming from that portiothefstate — one county, for example, is compldtsg
first comprehensive plan.

TN is three distinct parts: East (mountains); Mal@vorking farms, rivers, and streams); and Wéat, (f
cotton land), each with its own concerns, priositietc.

v. Cumberland Region Tomorrow (CRT)
TWRA and Cumberland Region Tomorrow (a non-prafiiugp) are working together to create a green
print of middle Tennessee (map of conserved/preteateas around the Nashville area), which theg hop

will be expanded/replicated on a state-wide stale.

CRT has a regional growth planning encouragemegram aimed at teaching, encouraging, and sharing
resources in a non-confrontational, economic-bapgdoach that advocates BMPs.

The Cumberland region spans ten counties and igfothe fastest growing areas in the state andhSout
East. Planning and Zoning (or lack there of) Hadeto segregation and sprawl. The region lack&lgo
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comprehensive plans, and the regulatory framewaskgerpetuated the sprawling development. *This
region is rapidly growing and urbanizing with aaluset of rules: development is driving everythamgl
commissions are trying to keep up with developmieut they are out of sync.

CRT is trying to change this. They have partnevidd TWRA to compile GIS resources into one useful
Map Resource. The CR3reenprint Tools for Quality Growtis an online resource utilizing web-based
Global Information Systems (GIS) technology thasukur comprehensive data layers at the regional
level: land, water, cultural, natural resourcesnifar to our (WHPRP) study, they overlaid growth
boundaries with SWAP priority Wildlife Habitats.

A regional visionary process and mechanism for canity leaders to implement quality growth (a guide
for training and assistance), Greenprint is thegamon to the Quality Growth Toolbox — a
comprehensive training and technical assistan@ires that includes strategies, tools, incentives a
resources that can be tailored to each communityamegion. The toolbox supports better planmind
decision making by looking at conserving naturabrgces, water, land, etc. to identify resourcaswe
want to keep and how to integrate development.

Jones attributes their success to great partnergiiip wildlife agency (TWRA) and expressed her
enthusiasm/offered materials to be a case studyuiowork’*
vi. Tennessee-TNC

TNC is doing very similar work looking at the ingerction of priority wildlife habitats and growtfThey
have a state ownership overlay and conservaticenea® data that they are willing to share.

Easements are an underutilized tool in the stafeenhessee. In addition to a few conservation
easements, the Tennessee Chapter of TNC owns kevethpreserves:

The population projections that they use includeicipalities, not just county-level data. The tkea
down of incorporated and unincorporated municipgitay be too fine a scale for our work, but can b
elicited from TN Dept. of Economic and CommunityM@®pment. TNC uses these as well as counties’
urban growth plans to spatially delineate urbamind>oundaries and potential areas of growth — erher
growth is and is not being steered.

As their study is on a state level, the scale isemefined. They just completed their growth mosdel
“would have used Theobald’s work had we known aliigufThe TNC work is 30m resolution,
presumably a bit more detailed than our nationalesstudy.
The growth analysis is completed and they are mothieé process of updating the SWAP model based on
updated GAP data — using the growth analysis iaretysis of caves/karst. They are also looking at
threats other than growth (forestry practices,cdfiral impacts, etc.)
K. SWAP

i. Linking Land Use and Conservation Planning — Defnders of Wildlife
Tennessee is hot mentioned.

ii. Analysis
Near the beginning of the Tennessee SWAP, chandasad use in Tennessee are placed in grand

temporal perspective. The state acknowledges tiapared to pre-1900 history, “human population and
land use has a exhibited a much more dramatic ehiarttpe last 100 years and will likely continug it
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proliferation as we move into the 2¢entury and beyond.” (5) Moreover while the docoty@aises
population growth as necessary to “long-term dgwekent” it is also implicated as the source of “grea
challenges when it comes to conserving and proigsipecies of Greatest Conservation Need” (7). Such
a perspective leads to the conclusion that thdesimighest priority action to be taken at a regidezel

to protect aquatic, terrestrial and subterraneagisp would be “participation in the review of ctun
urban growth management plans” (148). The schemd log Tennessee to evaluate sources of
environmental stress reflects the same sort ofldpgd temporal perspective, dividing threats into
“Historical-Continuing”, Current”, “Next 1-5 Yearsind “Next 5-10 Years Groups.” A further sorting
singles out sources of stress likely to bring fatiher stresses in the future, such as road catisinu

which encourages development (74). These categjorngaare applied on a regional level, and text
descriptions of each region in the report mentiatividual metropolitan areas particularly subject t
population growth and thus urban sprawl and assmtistresses. Unfortunately such conclusions dre no
applied in any formulaic way on a local level; thapping system of the Tennessee SWAP describes
which local habitats would be theoretically susii#etto individual sources of stress, rather thamictv

local habitats are actually subject to such pressurhere is an acknowledgement that this is armajo
failing in the current SWAP, and an opportunity fature improvement (189).
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APPENDIX C: Summary of Interviews with State Wildlife Action Plan Coordinators

State

Colorado

Georgia

Missouri

Link to
State
Wildlife
Action
Plan

C
pd
~

LINK

LINK

Location of
Priority Habitat
Data/Maps

Habitats are listed
in the main report,
Appendix F (p. 315)
and illustrated in
Figure 1-2 (Fig I-2
Key Habitats of
Colorado)

Narrative
descriptions are
found in Appendix
C; Map can be
found through link
titted “Potential
Conservation
Opportunity Areas”
at:
http://georgiawildlife
.dnr.state.ga.us/doc
umentdetail.aspx?d
ocid=89&pageid=14
&category=conserv
ation

The wildlife agency
conducted an “all
wildlife strategy.”
They identified eight
recognized primary
habitat types. The
priority habitats are
not transparent to
the public. All
habitats are
priorities.

Does Map
Include
Aquatic
Habitat?

No.

Yes.

No.

If No, Is a Separate
Aquatic Habitat Map
Available?

Yes. See Figure I-3 (Fig I-3
High priority Colorado

Watersheds)

No.
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Location of Focal Area
Map/Data

See Figure I-1 (Fig I-1
Colorado High Priority
Habitats Private Land
Focus)

See Appendix K.
http://www1.gadnr.org/c
wcs/PDF/Appendix_K.pd
f

The state identified over
100 Conservation
Opportunity Areas.
There were 33 that had
a stakeholder team, now
36, all of which have
profiles. GIS shape files
were provided on DVD
via mail.

Does Map

Include If No, Is a Separate

Aquatic Aquatic Habitat Map

Habitat? Available?

Yes.
Yes. Map of “High
Priority Waters.” The
statewide shapefiles are
at:
http://georgiawildlife.dnr.
state.ga.us/documentdet
ail.aspx?docid=89&page
id=13&category=conserv
ation
See: “High Priority
Streams GIS Shape

No. Files”

Yes.



Montana

New
Hampshire

Tennessee

C
pd
~

LINK

See section
"Component Il
Communities," pgs.
157-187

See " Statewide
habitat map" at:
http://www.wildlife.st
ate.nh.us/Wildlife/W
ildlife_Plan/using_m
aps.htm

They do not have a
map associated
with the plan that
represents priority
habitats.

Yes.

Yes.

No.

Yes. Separate maps of

aquatic habitat are included

in the section.

No.
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See section "Component
I: Focus Areas" (pp. 35-
156)

See " Highest Ranked
Wildlife Habitat by
Ecological Condition" at:
http://www.wildlife.state.
nh.us/Wildlife/Wildlife_PI
an/using_maps.htm

See “Priority Terrestrial
Habitat Areas” Chapter
3, pp. 100-102.

Yes.

Yes.

No.

Yes. Separate maps of
aguatic habitat are
included in the section.

Yes. See “Priority
Aquatic Habitat Areas”
Chapter 3, pp. 104-106.
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