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Introduction and summary

This report constitutes my review of the August 2018 draft of the Eastern Collier County
Multiple Species Conservation Plan (hereafter, “the HCP” or “the Plan”). By way of introduction,
| have been involved in conservation planning in Florida and elsewhere since the early 1980s. |
designed the first statewide wildlife corridor network for Florida (Noss 1987, Noss and
Cooperrider 1994), which was the forerunner of the Florida Ecological Greenways Network
(Hoctor et al. 2000). | have been involved in developing and reviewing HCPs (and, in California,
the companion state-level Natural Community Conservation Plans, NCCPs) since the early 1990s.
From 1991 through 1994 | was a member of the Scientific Review Panel for California’s NCCP
program, appointed by Governor Pete Wilson. Our Scientific Review Panel developed the
scientific guidelines for California’s HCPs/NCCPs. | subsequently served as a scientific advisor
and peer reviewer for multiple HCPs/NCCPs in California as well as the Pima County HCP
(Sonoran Desert Conservation Plan) in Arizona. In these cases, | worked in an advisory capacity
with the consultants who were developing the HCPs to assure scientific integrity and
conservation adequacy of the plans. | was also an official peer reviewer of the draft plans (i.e.,
in California, HCPs/NCCPs are required to undergo independent scientific review).

One of my eight books specifically focused on HCPs: Noss et al. (1997), The Science of
Conservation Planning: Habitat Conservation under the Endangered Species Act, Island Press.
After returning to Florida | became a member of the Board of Trustees of the Florida Chapter of
The Nature Conservancy (TNC), in which capacity | frequently worked with TNC staff to identify
priority conservation lands in Florida. | had to resign from the TNC board when | was appointed
by Governor Jeb Bush to the Acquisition and Restoration Council (ARC), the advisory body that
recommends land acquisition priorities and reviews management plans for conservation areas
in Florida, in which capacity | served in 2006 and 2007. | have conducted road ecology research
in Florida and elsewhere for the last decade and a half. With Dan Smith and Marty Main, |
coauthored the East Collier County Wildlife Movement Study (Smith et al. 2006), which is cited
in the Plan. | was also a member (2008-2016) of the Technical Advisory Group for the statewide
Critical Lands and Waters Identification Project (CLIP). Therefore, | am well qualified to review
HCPs, especially with respect to their adequacy for protecting Florida’s wildlife and ecosystems.

Given my experience in the field of conservation planning, | agree with the authors of the Plan
that, from the standpoint of maintaining biodiversity and ecosystem function, coordinated



planning on a landscape to regional scale is superior to uncoordinated species-by-species, site-
by-site, or project-by-project planning. HCPs make sense for other reasons. In particular, they
address habitat, which is critical because the loss, fragmentation, and degradation of habitat
remains the greatest proximate threat to biodiversity (Rands et al. 2010, Haddad et al. 2015).
HCPs are intended to minimize and mitigate the effects of a permitted action, specifically
incidental take, through the protection, restoration, and management of habitat for the species
covered by the plan. Moreover, they address habitat conservation on private lands, which is
important because more than half of species listed under the U.S. Endangered Species Act have
81% or more of their habitat on private or other non-Federal lands (U.S. General Accounting
Office 1994). If done right, HCPs constitute the non-Federal land component of species recovery
plans (Noss et al. 1997), with the additional benefit of proactively conserving species that are
not (yet) federally listed. A scientifically defensible HCP that considers multiple species, natural
communities, and ecological processes, is consistent with the first stated goal of the ESA: “to
provide a means whereby the ecosystems upon which endangered species and threatened
depend may be conserved” (ESA Section 2(b)).

Thus, the basic ecological theory and experience supporting regional, multi-species HCPs, as
opposed to piecemeal planning, is sound. HCPs, however, vary widely in their scientific quality
and conservation benefits. Scientific reviews suggest that many multi-species HCPs are of poor
quality, often worse than single-species HCPs (Rahn et al. 2006). Encouragingly, | found the
Eastern Collier HCP of higher quality than probably most HCPs. It is generally ecologically
literate, fairly detailed in its discussion of covered species and potential impacts of the Plan on
them, and well-written. Nevertheless, the Plan has several serious and arguably fatal flaws,
which should be remedied before the Plan is formally approved. There are four particularly
dangerous inadequacies of the Plan:

1. The Plan fails to account for increased traffic volume, which will inevitably occur as a
result of the proposed development. Furthermore, the Plan does not adequately
address the effects of this increased traffic on wildlife, through increased road mortality,
barrier effects (fragmentation), and other impacts. Finally, the proposed mitigation
measures (e.g., wildlife crossing structures and fencing) are likely inadequate, due to
insufficient funding and inappropriate timing (i.e., such mitigation should be completed
before construction begins).

2. The Marinelli Fund will almost certainly be inadequate to accomplish the plethora of
conservation activities proposed to be covered by this Fund. In particular, it is expected
to produce approximately $150 million over 50 years, but this is far too slow an
accumulation, and probably too little in aggregate, to accomplish necessary mitigation
such as wildlife crossings and land acquisition for key movement corridors. Funding
must be front-loaded to mitigate development impacts.

3. The theoretical basis, operational structure, and description of adaptive management
and monitoring in relation to the Plan are unacceptable. There is not nearly enough
detail provided to determine the experimental design or monitoring program or to



discern precisely how results from monitoring will be used to learn more about the
system and to change elements of the Plan in an adaptive fashion. The Plan lacks a true
adaptive management framework.

4. The justification for selecting the Preferred Alternative (the Plan) over the PRT
Configuration Alternative is not at all compelling. The PRT Configuration should be
revisited as a superior alternative to the current Plan.

After an initial section on the biological significance of the Plan Area, | discuss each of these
four major flaws below. | then follow with brief comments regarding the five specific topics that
the Conservancy asked me to consider.

Biological significance of Plan area

The HCP does a marginally adequate job of documenting the ecological features and biological
significance of the Plan area (e.g., Chapter 3, Environmental Setting; Chapter 4, Florida Panther;
Chapter 5, Other Covered Species). However, | suggest it could be greatly improved by placing
the Plan area explicitly within the context of statewide conservation priorities. The most recent
statewide ecological prioritization for Florida is version 4 of the Critical Lands and Waters
Identification Project (CLIP). Many of the data layers for CLIP were developed to inform the
Florida Forever statewide land acquisition program. The CLIP clearly shows that the Plan Area is
one of the most ecologically and biologically significant regions within the entire state of Florida
(see http://www.fnai.org/pdf/CLIP v4 technical report.pdf). Therefore, as for any region with
extremely high conservation value, it must be treated with extra caution and the most prudent
application of the precautionary principle (Noss et al. 1997). An HCP that might be acceptable
for a region of low biodiversity and conservation value would not be acceptable for this area.

| was a member of the Technical Advisory Group for CLIP, which included review of all versions,
including version 4. At my request for this review, the Florida Natural Areas Inventory (FNAI)
prepared maps from CLIP version 4 for Biodiversity, Landscapes, Surface Water, and Aggregated
Priorities, with the Eastern Collier MSHCP boundaries overlaid. Brief descriptions of the core
data layers for each category are in the legends for Figures 1-4 below. It is informative to
compare these maps to the proposed HCP (Fig. 2-1 and 10-2 in the Plan) and to its most
relevant alternative, the Panther Review Team (PRT) Configuration (Fig. 10-1 in the Plan). A
visual comparison shows that several important (Priority levels 1 through 3) areas are missing
from the Plan, especially south of Qil Well Road but also in the eastern and western portions of
the Plan area, but are better captured by the PRT Alternative (see legends to individual figures).

Therefore, abundant statements in the Plan to the effect that the areas selected for Covered
Activities have much lower conservation value than areas selected for Preservation (e.g., page i,
“...the plan will provide permanent preservation and enhancement of approximately 107,000
acres of land that is substantially more valuable to listed species and other wildlife than the
45,000 acres that will be available for development...”) are not entirely accurate.
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Figure 1. Biodiversity Resource Priorities from CLIP v.4 prioritization. Core data layers for development of this map
are Strategic Habitat Conservation Areas (identifying gaps in the existing conservation area network for focal
terrestrial vertebrates), Vertebrate Potential Habitat Richness (species richness hotspots), Rare Species Habitat
Conservation Priorities (including plants and invertebrates as well as vertebrates, and Priority Natural Communities
(14 natural community types that are under-represented on existing conservation lands). See
http://www.fnai.org/pdf/CLIP_v4 technical report.pdf for description of these data layers. In gray on map are
existing conservation areas. Several areas of Covered Activities (development) in the Eastern Collier MSHCP,
especially south of Oil Well Road and along the east side of SR 29, overlap with Priority 1-3 polygons. The PRT
Configuration better captures these high-priority areas.
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Figure 2. Landscape Resource Priorities from CLIP v.4 prioritization. Core data layers for development of this map
are the Florida Ecological Greenways Network and a Landscape Integrity Index based on land-use intensity and
patch size of natural communities and semi-natural land uses. See

http://www.fnai.org/pdf/CLIP_v4 technical report.pdf for description of these data layers. In gray on map are
existing conservation areas. Several areas of Covered Activities (development) in the Eastern Collier MSHCP,
especially south of Oil Well Road and in extensive portions of the eastern (e.g., east of SR 29) and western Plan
area, overlap with Priority 1-3 polygons. The PRT Configuration better captures these high-priority areas.
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Figure 3. Surface Water Resource Priorities from CLIP v.4 prioritization. Core data layers for development of this
map are Significant Surface Waters (derived from 7 water submodels), Natural Floodplain (FEMA 100-year
floodplain), and Wetlands. See http://www.fnai.org/pdf/CLIP_v4 technical report.pdf for description of these
data layers. In gray on map are existing conservation areas. Both the Eastern Collier MSHCP and the PRT
Configuration do a good job of capturing Priority 1-3 polygons.
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Figure 4. Aggregated Priorities from CLIP v.4 prioritization. This map represents an overlay of Biodiversity,
Landscapes, and Surface Water Resource Priorities. See http://www.fnai.org/pdf/CLIP v4 technical report.pdf for
description of these data layers. In gray on map are existing conservation areas. Several areas of Covered Activities
(development) in the Eastern Collier MSHCP, especially south of Oil Well Road and in extensive portions of the
eastern (e.g., east of SR 29) and western Plan area, overlap with Priority 1-3 polygons. The PRT Configuration
better captures these high-priority areas.

The Florida Natural Areas Inventory also provided me with an up-to-date (10/29/18) list of
species of conservation concern, which are tracked by their program (Table 1). As shown in
Table 1, there are 20 species of conservation concern that have documented occurrences
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within the boundaries of the Eastern Collier HCP area or nearby and therefore “likely occurring”
based on proximity and suitable habitats. Table 1 lists these species along with their global
conservation status (GRank, with G1-G3 considered of high concern), Florida statewide
conservation status (SRank, paralleling GRank in status categories), federal listing status, and
state listing status.

Table 1. Species Documented or Likely Occurring within boundaries of the Eastern Collier MSHCP. Data from
Florida Natural Areas Inventory, 10/29/18. For the alligator, “SA” refers to similarity of appearance; it is protected
(partially) due to similarity of appearance with the endangered American Crocodile. “C” denotes a candidate for
federal listing. “FT” and “FE” under State Listing refer to federally threatened and federally endangered, which
take priority over a potentially different state listing status.

Scientific Name Common Name GRank | SRank | Fed Listing | State
Listing

Alligator mississippiensis American Alligator G5 S4 SAT FT(SA)
Aphelocoma coerulescens Florida Scrub-jay G2 S2 LT FT
Caracara cheriway Crested Caracara G5 S2 T FT
Crotalus adamanteus Eastern Diamondback | G4 S3 N N

Rattlesnake
Dendrophylax lindenii ghost orchid G2G4 S2 N E
Drymarchon couperi Eastern Indigo Snake | G3 S3 LT FT
Egretta caerulea Little Blue Heron G5 S4 N ST
Egretta thula Snowy Egret G5 S3 N N
Egretta tricolor Tricolored Heron G5 sS4 N ST
Elanoides forficatus Swallow-tailed Kite G5 S2 N N
Epidendrum nocturnum night-scented orchid | G4G5 S2 N E
Eudocimus albus White Ibis G5 S4 N N
Gopherus polyphemus Gopher Tortoise G3 S3 C ST
Haliaeetus leucocephalus Bald Eagle G5 S3 N N
Mycteria americana Wood Stork G4 S2 T FT
Plegadis falcinellus Glossy Ibis G5 S3 N N
Puma concolor coryi Florida Panther G5T1 S1 E FE
Rostrhamus sociabilis Snail Kite G4G5 S2 E FE
Sciurus niger avicennia Big Cypress G5T2 S2 N ST

(Mangrove) Fox

Squirrel
Ursus americanus Florida Black Bear G5T4 S4 N N
floridanus

It is worthwhile to compare the FNAI list of 20 species of conservation concern within the Plan
area (Table 1, above) with the 19 species selected as Covered Species in the Plan (Tables 1-1, 1-
2, 1-3, pp. 6-7 in Plan). Generally, the FNAI list (and natural heritage program/NatureServe lists
in general) are considered more biologically defensible, as they are based on biological status
and trend criteria alone and are not influenced by politics. On the other hand, local occurrences
of species in the FNAI database are incomplete due to a number of reasons; for example, a



legitimate observation of a species at a particular site might not have been submitted to FNAI
for inclusion in their database.

Although substantial overlap occurs between the two lists, there are notable differences. Eight
species on the Covered Species list are absent from the FNAI list: Everglades mink, gopher frog,
Florida sandhill crane, Florida burrowing owl, red-cockaded woodpecker, Florida bonneted bat,
roseate spoonbill, and southeastern American kestrel. The Everglades mink, by that name, is
absent from the FNAI tracking list, though they do track the same population (southern mink,
southern Florida population), of questionable taxonomy (as indicated by the T2Q in the rank
G5T2Q/S2) and with no occurrences confirmed within the Plan area. The recent sightings of
mink within or near the Plan area, as reported in the Plan, have apparently not been submitted
to FNAI. The gopher frog is tracked by FNAI as a G3/S3 species, but again no recent
documented occurrences are in their database. The Plan includes it as a Covered Species “as a
contingency due to its commensal relationship with the gopher tortoise” (p. 185), which is not
unreasonable, although several authorities have warned against including species with no
documented occurrences within the area covered by an HCP because data are insufficient to
determine the effects of incidental take on the population (e.g., Harding et al. 2001).

Regarding the Florida sandhill crane, it is tracked by FNAI as a G5T2/S2 species, but with no
occurrences in their database for the Plan area. This is acknowledged in the Plan, which states,
however, that “extensive areas of potential suitable habitat” occur within the Plan area. A
recent occurrence was documented in the Town of Rural West surveys (Amber Crooks, personal
communication), but successful breeding status requires confirmation. Again, inclusion as a
Covered Species may be imprudent due to insufficient data. For species such as the crane, it
remains the responsibility of the landowners to assure impacts from development do not result
in take; in the case of state-listed species such as the crane, state incidental take permitting
may be the appropriate course of action.

The Florida burrowing owl is listed by FNAI as G4T3/S3, but again with no documented
occurrences within the Plan area. Nevertheless, the Plan provides evidence of recent
occurrences, apparently not submitted to FNAI. The red-cockaded woodpecker is listed by FNAI
as G3/S2; although no occurrences are known within the Plan area, the Plan, perhaps
legitimately, includes it “to account for any future stochastic dispersal events.”

The Florida bonneted bat is a federal endangered species listed as G1/51 by FNAI, the highest
priority ranking, but with no occurrences within the Plan area in their database. However, the
Plan correctly reports several recent observations. Continued surveys and documentation of
successful breeding status are needed. In addition, consultation with the USFWS for this listed
species will be needed outside of the HCP process. FNAI tracks roseate spoonbill (G5/52), but
typically maps only nesting colonies of individuals. The Plan does not document nesting
colonies of spoonbills; this species may be “routinely observed within the HCP Area” (p. 198)
but isolated foraging individuals or small groups are routinely observed virtually statewide.
Thus, this may not be an appropriate Covered Species. The same can be said for the



southeastern American kestrel (G5T4/S3), which has no breeding records in Collier County (Plan,
p. 194), so it is not clear why the kestrel was selected as a Covered Species.

The nine species recorded as having occurrences within or close to the Plan area by FNAI, but
not included in the Plan as Covered Species, are ghost orchid, night-scented orchid, American
alligator, snowy egret, white ibis, glossy ibis, swallow-tailed kite, bald eagle, and Florida black
bear. The two orchids are both listed as endangered by the state of Florida, as well as S2 by
FNAI. Although the law does not require state-listed plants, or even federally-listed plants, to be
included as Covered Species in HCPs, most high-quality HCPs make every attempt to include
plants for which enough is known about their biology, distribution, and status to determine
potential effects of incidental take. Although it is claimed (Plan, p. 274) that state-listed species
are included as Covered Species, this is not true for these orchids. | recommend that surveys for
these species be conducted within the Plan area, and that they tentatively be included as
Covered Species. It is not unlikely that they could occur within some of the small hammocks and
forested wetlands that may be destroyed by development within the Plan area unless
specifically protected. Listed plants receive only 5% of the funding given to animals under
federal and state T&E programs, so they deserve much more conservation attention.

The American alligator was formally de-listed under the U.S. Endangered Species Act, a
conservation success story, but still occurs on the list as a precautionary measure due to
similarity of appearance with the federally threatened American crocodile. Since crocodiles do
not occur naturally within the Plan area, | concur with the Plan’s omission of the alligator from
the Covered Species list. The three wading birds — snowy egret, white ibis, and glossy ibis —
recorded by FNAI as occurring within or near the Plan boundaries but not included as Covered
Species, require reconsideration. Apparently, these species are not included because they are
not state-listed. However, two wading birds included as Covered Species, little blue heron and
tricolored heron, are both ranked by FNAI as G5/54, a more secure status than the snowy egret,
ranked as G5/S3. For an HCP to fulfill its conservation function, biological status should take
priority over legal status. The white ibis is ranked G5/S4 by FNAI, the same as the little blue and
tricolored herons, so for consistency should be included as a Covered Species. The glossy ibis is
G5/S3, a less secure ranking, so it deserves inclusion, as does the bald eagle, also ranked as
G5/S3. The swallow-tailed kite, ranked G5/S2, is even more deserving of inclusion in the
Covered Species list. Finally, the black bear also warrants consideration as a Covered Species.
Although it was recently delisted by the state, and downranked to G5T4/S4 by FNAI, the
delisting is controversial among biologists, and bears are very sensitive to habitat
fragmentation, roadkill, and conflicts with humans, all of which are certain to occur if the Plan is
implemented.

Major Flaw #1: Failure of Plan to account for increased traffic volume, which will occur as a
result of the proposed development; the effects of this increased traffic on wildlife, through
increased road mortality, barrier effects (fragmentation), and other impacts; and the
inadequacy of proposed mitigation measures
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| was shocked to see the relative inattention paid to road impacts in the Eastern Collier MSHCP.
This deficiency, in my professional opinion, is the most glaring and dangerous flaw of the Plan.
The 45,000 acres to be developed within the Plan area will accommodate 91,480 dwelling units
and approximately 174,000 residents according to the Plan (Plan, p. iii). This assumes a gross
density of 2.03 units per acre and 1.9 persons per household. However, utilizing the Census
Bureau estimation of 2.58 persons per household and the densities of approximately 2.5
dwelling units per gross acre as stated in the Plan (Plan, p. 33), the number of units may be
closer to 112,500, accommodating approximately 290,250 residents. Traffic volume models
typically assume an average of two vehicles per household, so using the Plan’s estimates of
91,480 dwelling units translates into 182,960 vehicles on the roads of eastern Collier County,
potentially on a daily basis. If the total units are closer to 112,500, this would equate to 225,000
vehicles. Whether one uses the applicants’ population/vehicles numbers or these adjusted
numbers, this growth will have enormous impacts on wildlife and ecosystems within the Plan
area, impacts that are virtually ignored and definitely are not mitigated by the Plan.

The Plan recklessly pushes off the responsibility for addressing road impact to FDOT and Collier
County (MPQO), but it is very dangerous to assume that these agencies will be given the budgets
to construct the necessary wildlife crossing structures, fencing, signing, and other mitigation
that will be required to prevent increased wildlife-vehicle collisions. Moreover, and | discuss
this below in the next section, the Marinelli Fund is insufficient to fully mitigate road impacts,
especially because it will accrue gradually over 50 years, whereas road mitigation must take
place before any construction begins.

Astoundingly, the Plan states (p. 66), “...although the permits and the Plan do not anticipate
that the Covered Activities will cause, and therefore do not cover, panther-vehicle collisions,
the Plan will provide a source of funding for land preservation and activities that will help
address the risk of such collisions, such as construction of additional wildlife crossings under
and fencing along roadways.” It is absurd not to anticipate that between 182,960 and 225,000
additional vehicles on the road will increase the rate of panther roadkills. Indeed, just prior to
this statement, also on p. 66, the Plan acknowledges that “...panther mortalities resulting from
panther-vehicle collisions have increased as a function of panther population increases, as well
as increased vehicular traffic within the panther’s range,” with the first paper cited being Smith
et al. (2006), the eastern Collier County wildlife movement study, on which | was second author
and principal investigator. As stated above, the Marinelli Fund is not sufficient to address this
problem. Mitigation of road impacts must occur prior to any construction, not just before (or
after!) the sale of homes. Anyone who has driven on the rural roads of eastern Collier County is
all too aware of the numerous dump trucks, speeding recklessly between quarries, landfills, and
construction sites. This construction traffic will increase immensely, followed by the increase in
personal vehicles as homes are sold at some undetermined rate over the next few decades.

The increased traffic volume, which would result from implementation of this HCP, poses a
grave risk not only to the panther, but to most of the other Covered Species as well, such as the
indigo snake (Breininger et al. 2012), diamondback rattlesnake, and gopher tortoise, which are
often killed crossing or basking on roads, and the caracara, which forages on roadkill and often
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becomes roadkill itself — as do bald eagles. The Plan (p. 126) acknowledges this, especially for
juvenile caracara, citing Morrison (2003). Wood storks are vulnerable, as they often forage in
ditches along roads, as are sandhill cranes, which are commonly struck as they saunter slowly
across roads. Even the Florida scrub-jay is highly vulnerable to roadkill, to the extent that
roadside territories are demographic sinks (Mumme et al. 2000), as acknowledged in the Plan.
Collisions with vehicles are mentioned as threats to several of the Covered Species (e.g.,
sandhill crane, p. 188; burrowing owl, p. 191), but inexplicably the increased collisions that will
inevitably result from much higher traffic volume under the Plan are not acknowledged as take.
For Other Covered Species as a group, the Plan (p. 211) states that “the two forms of
unintentional ‘take’ that could potentially result from the Covered Activities are ‘harm’ and
‘harass’” and that, “for a number of species, take is unlikely,” completely ignoring the direct
take resulting from road mortality.

There are multiple instances of major omissions and misleading statements with regard to road
impacts in the Plan. In section 4.2, on potential impacts to Florida panther, why is there no
discussion of traffic volume increasing under the Plan and its causative relationship to road
mortality? This is a direct impact to the panther (see pp. 75-80), likely even more serious than
the impacts of construction disturbance or the indirect impacts such as “reduction in the
utilization of habitats adjacent to those development areas by panthers and/or panther prey
base” (Plan, p. 80), although these impacts will also be substantial. On page 33, footnote #12,
the Plan states that “the ITPs will not authorize or control incidental take (or any other form of
take) resulting from activities of third parties (e.g., actions that are not conducted by or on
behalf of the applicants), such as collisions between vehicles and panthers or other Covered
Species on roadways external to development projects.” How can the Plan not take
responsibility for the actions of those ostensible “third party” drivers of between 182,960 and
225,000 vehicles added to eastern Collier County’s roads as a direct consequence of
implementing the Plan? The same footnote goes on to trivialize the impacts of roads internal to
development areas and state that it will not take responsibility for any of those impacts either.
Such an irresponsible position on road impacts is clearly inconsistent with Section 10 of the
Endangered Species Act, and indeed with the entire purpose of the Act.

The Panther Habitat Assessment Methodology (see Plan, section 4.2.2, p. 82) confounds
panther habitat requirements with road mortality risk, such that additional acres of habitat are
assumed to compensate for panther deaths on roads. There is no scientific basis or justification
for this assumption. Setting aside additional land does not substitute for meaningful measures,
such as high-quality wildlife crossing structures, to reduce roadkill. It is not clear that the Plan
factored road mortality into its Panther Habitat Unit (PHU) analysis, but even if they had, this
approach is not scientifically valid.

After a very confusing and unhelpful section on Panther Habitat Unit (PHU) analysis, the Plan
concludes (p. 93) that “the Plan provides more than sufficient mitigation to offset potential
panther habitat impacts.” Whether or not this statement is accurate is of little consequence
because the greater impacts of vastly increased traffic volume are not being mitigated or even
acknowledged. Page 98 goes on to state that “the only form of potential take anticipated for
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Florida panther and most other Covered Species within the 45,000 acres of Covered Activities —
and the only form of take for which applicants seek take coverage for those species within that
area —is harassment.” This misleading statement again ignores the high level of take —in the
form of road mortality and movement barrier impacts — that will occur outside the “Covered
Activities” area on federal, state, and county roads as a result of increased traffic volume
attributable to the Plan.

On page 99, the Plan quotes a 2017 USFWS Biological Opinion stating that “the Service will use
[acres] of panther habitat as a surrogate for the numbers of individuals taken,” which is clearly
inappropriate when road mortality within the Plan area is likely the greatest risk for panthers.
As noted above, acres of habitat do not substitute for specific mitigation to reduce the numbers
of panthers killed on roads or stopped in their movements due to barrier effects of roads. To
address road mortality, estimates of traffic volume increases on particular stretches of road are
needed; such estimates are provided in the DEIS for the Plan (DEIS, Table 4.8-1, pp. 76-77).
However, neither the Plan nor the DEIS take the necessary next steps of translating increased
traffic volume into increases in the number of panthers killed annually on specific stretches of
road, and then developing specific mitigation measures, in particular wildlife crossing structures
and associated fencing.

Wildlife crossings are discussed in slightly more detail on pages 103-104 of the Plan. Amazingly
the Plan states that “the HCP Area does not include the existing state and county roadway
network.” Of course, it does — or should — as those roads run across the entire Plan area. Here
(p. 103) it is also stated that “avoidance and minimization of environmental impacts resulting
from improvements to the transportation network are the responsibility of Florida Department
of Transportation (FDOT) and Collier County Metropolitan Planning Organization (MPO),
together with State and Federal environmental regulatory agencies.” This is a blatant evasion of
responsibility for impacts that are linked directly to implementation of the Plan, specifically
adding between 182,960 and 225,000 vehicles to the roadways within eastern Collier County
and beyond.

Proposed and ongoing FDOT road projects are listed on page 104, but these “improvements”
will not be nearly enough to compensate for the increase in traffic volume attributable to the
Plan. It is risky to assume that FDOT and MPO budgets will be increased sufficiently to address
the impacts of development under the Plan. On page 110, the Plan again pushes off
responsibility for mitigating traffic volume impacts to FDOT and MPO, explaining that “by
providing the necessary land preservation (perpetual conservation easements) where wildlife
crossings may be located, the Plan will facilitate minimization and mitigation of traffic impacts
to panthers, even though the existing transportation network is not included as part of the
Covered Activities.” This evasion of responsibility places the panther at high risk.

Other Covered Species are at risk of increased roadkill under the Plan. Chapter 7 (beginning on
p. 240), the “Conservation Plan for Other Covered Species,” should include an extensive
discussion of mitigation and avoidance measures for road mortality, including maps showing
the locations of needed wildlife crossings for all species, fencing, elevated roadways, as well as
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public transportation plans and other measures to reduce traffic volume. None of this is in the
Plan. Road mortality avoidance and mitigation measures (Plan, p. 255) should be discussed in
detail. Conserving Covered Species is not simply a matter of maintaining habitat quality in large,
connected blocks if roads intersect those blocks and corridors.

At the top of page 257, there is a bullet on “designing internal roadway networks and roadway
elements to minimize the potential for wildlife-vehicle collisions within the lands designated for
Covered Activities,” but increases in traffic volume will occur on all roads across the Plan area
and beyond, including those roads that cross Preservation areas. Similarly, in Chapter 9, it is
stated that the Marinelli Fund (see below) will assign “priority for conservation activities that
address roadway impacts to species (such as fencing along roadways and construction of
wildlife underpasses) will go to local and private roadways before federal and state roadways...’
(Plan, pp. 286-287). This is not acceptable because increased traffic volume will impact wildlife
throughout the Plan area, not just on local and private roads within the 45,000 acres most
directly affected by development. The discussion of specific “initiatives to reduce roadway
impacts” (Plan pp. 287-288) actually contradicts previous statements about prioritizing local
and private roadways by listing mitigation actions on county and state routes.

4

| could continue with other examples from the Plan of how traffic volume impacts are ignored,
trivialized, or passed on to other agencies to address, but | think this huge deficiency of the Plan
is clear. Simply put, the Plan does not develop a mechanism to minimize and mitigate the
tremendous risks to panthers and other Covered Species imposed by adding between 182,960
and 225,000 vehicles to this rural (for now) area of Collier County. Adequate mitigation requires
specific studies of where road mortality is likely to occur, along with a detailed description of
mitigation measures, including specific, mapped wildlife crossing structures and associated
fencing.

Major Flaw #2: Inadequate funding through the Marinelli Fund to accomplish the plethora of
conservation activities proposed to be covered by this Fund

The Marinelli Fund is another major weakness of the Plan, as mentioned above with respect to
mitigation of increased road impacts. This Fund is expected to accumulate $150 million over 50
years, which would be $3 million annually if the money accrues at a constant rate. Compare
that number to the $300 million per year available for conservation land acquisition statewide
for more than two decades under Preservation-2000 and Florida Forever. Of course, the money
will not accrue at a steady rate over time, but the Plan offers no information or analysis on how
rapidly this money will accrue. The HCP should include a detailed economic analysis of the
accumulation of money in the Marinelli Fund over time (say, at annual intervals over 50 years,
based on modeled rates of construction and sales of dwellings) under alternative growth and
sales scenarios. Timing is everything. In order to mitigate impacts of increased traffic volume, in
particular (see above), it is critical that wildlife crossings, fencing, signs, and other structures be
installed up-front, prior to any construction. The Marinelli Fund is expected to be used, in part,
“to construct wildlife crossings” (e.g., Plan, p. 100), but it seems impossible that funds will
accumulate rapidly enough to accomplish this task.
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On pages 99-100, the discussion of what the Marinelli Fund is expected to accomplish is naive.
Wildlife crossing structures (bridges and box culverts) alone cost ca. $3.6 to 5 million each
(2012 Panther Habitat Assessment Methodology, unpublished), and potentially dozens of new
structures may be needed to mitigate the impacts of adding between 182,960 and 225,000
vehicles to the local and regional road network. Certainly, the statement (p. 100) that the
Marinelli Fund will be “far in excess of what will be required to implement the Plan” is
nonsense. On pages 106-107, Table 4-8, a number of Florida Panther Recovery Plan Actions are
listed, which supposedly would be addressed by the Plan, but for many of these actions, “cost
depends upon number of willing landowners and land prices” or “costs will be site specific.”
How will there be enough money to accomplish all of these actions? A thorough accounting is
needed.

More detailed discussion of the Marinelli Fund in the Plan begins on page 283. | do not agree
with the assertion that “the remainder of the costs associated with implementing the Plan...will
be minimal compared to the value of the preserved lands” (Plan, p. 283). Costs of land
acquisition (e.g., for corridors to assist panther movement northward), road impact mitigation,
and a proper adaptive management and monitoring program (see below) will be enormous, yet
there is no accounting of the potential costs of these activities in the Plan. Again, most of these
costs will be up-front, before construction begins, and there is no assurance that the slow
accumulation rate of the Marinelli Fund can meet this challenge. Indeed, the Plan states that
“the applicants will contribute $350 per acre to the Fund as Covered Activities are initiated”
(Plan, p. 284). This timing does not match the need for up-front funding. The second source of
revenue, “a per-unit fee of $200 (adjusted periodically to account for adjustments in the
Consumer Price Index) each time a home within the HCP Area is sold (including both initial sales
and re-sales)” would come in far too late for meaningful mitigation.

| am confused by the statement (Plan, p. 286) that the Marinelli Fund “is also expected to be
used for conservation initiatives that go beyond the Plan, such as construction of wildlife
crossings and fencing, habitat acquisition and restoration, corridor enhancement, public
education and outreach focused on the importance of wildlife conservation, and scientific
research relevant to species conservation...at the discretion of the Marinelli Foundation Board
of Directors.” Why are these activities considered to go beyond the Plan? Most of these should
be required activities to mitigate and compensate for the ecological damage caused by adding
between 174,000 and 290,250 residents and between 182,960 and 225,000 vehicles to rural
eastern Collier County. The rationale provided for the “beyond the Plan” language is that these
activities “are not needed in order to fully offset the projected impacts of incidental take
(because other elements of the Plan fully offset those impacts)” (Plan, p. 286). | strongly
disagree with this assumption, and no detailed analysis is provided in the Plan to justify it.
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Major Flaw #3: Inadequate theoretical basis, operational structure, and description of
adaptive management and monitoring in relation to the Plan

A notable development in the evolution of HCPs was the “Five Point Policy” issued by the U.S.
Fish and Wildlife Service in 1999 (U.S. Fish and Wildlife Service 2000). This policy stipulated that
HCPs must include:

1) adaptive management provisions

2) measurable biological goals

3) monitoring to ensure compliance and measure the effectiveness of HCPs
4) public participation in the HCP process

5) establishment of appropriate permit duration

New rules accompanying this policy also provided that the U.S. Fish and Wildlife Service may
revoke an incidental take permit if, as a result of unforeseen consequences, the plan places a
listed species in jeopardy (Liebesman and Petersen 2003). The Five Point Policy may have led to
an overall improvement in the quality of HCPs, although, to my knowledge, no rigorous
assessment of the effects of the policy has been produced. A more recent rule, which took
effect in 2005 (Federal Register Vol. 69, No. 237, December 10, 2004), revised the permit
revocation policy, but the new policy is confusingly stated. The current revocation policy is
summarized in a 2011 fact sheet: “The FWS will use its authority to manage any unforeseen
circumstances that may arise to ensure that species are not jeopardized as a result of approved
HCPs. In the rare event that jeopardy to the species cannot be avoided, the FWS may be
required to revoke the permit” (U.S. Fish and Wildlife Service 2011).

Since the Five Point Rule was promulgated in 1999/2000, adaptive management and associated
monitoring are required components of every HCP, although in practice these components are
often poorly developed (Harding et al. 2001, Wilhere 2002). According to the review by Wilhere
(2002), “few HCPs incorporate genuine adaptive management.” A more recent review of
regional HCPs similarly revealed “a considerable range of adaptive management approaches
and a good number of plans without any adaptive management provisions at all” (Taylor and
Doremus 2015). Moreover, abundant experience has shown that monitoring (an essential
element of adaptive management) has a long history of poor implementation by agencies and is
usually the first program to be cut when budgets are tight (Noss and Cooperrider 1994, Noss et
al. 1997, Nichols and Williams 2006).

A simple definition of adaptive management was offered by Howes et al. (2010): “...an iterative
process of gathering new knowledge regarding a system’s behavior and monitoring the
ecological consequences of management actions to improve management decisions.” The
rather long-winded description of adaptive management in the new HCP manual is consistent
with this definition: “An adaptive approach involves exploring alternative ways to meet
management objectives, predicting the outcomes of alternatives based on the current state of
knowledge, implementing one or more of these alternatives, monitoring to learn about the
impacts of management actions, and then using the results to update knowledge and adjust
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management actions. Adaptive management focuses on learning and adapting, through
partnerships of managers, scientists, and other stakeholders who learn together how to create
and maintain sustainable resource systems” (USFWS and NMFS 2016: 10-28, 10-29).

Based on my review of many HCPs, the HCP handbook, and the technical literature of adaptive
management since Noss et al. (1997), | suggest some basic requirements for implementation of
adaptive management in HCPs:

e recognition that the system (e.g., natural community or species) being managed will
never be understood completely, which is reflected in uncertainty about the ecological
model chosen to represent the system

e acknowledgement of uncertainty about what policy or practice is "best" for the
particular management problem, which is reflected in multiple competing hypotheses
about the effects of management practices

e implementation of a plan of action designed to reveal critical knowledge about the
system and its response to management that is currently lacking

e acknowledgment of the trade-off between gaining the most knowledge about the
system vs. achieving the best short-term results, and attempting to balance these often
competing objectives

e monitoring of carefully chosen response indicators to evaluate the outcome of
alternative policies or management treatments

e analysis of management outcomes in consideration of the original objectives

e incorporation of the results of management experiments and other learning into
decisions about new policies and management strategies and actions

The iterative and cyclic nature of adaptive management is captured in a graphical
representation of the process (Fig. 5). The figure illustrates the progression from defining the
problem to articulating management goals; developing an ecological model of the system
(which can include socioeconomic variables); defining desired outcomes and performance
metrics; selecting and evaluating conservation measures; conducting pilot and full-scale
research on the problem (note: this is desirable but not always possible); designing and
implementing conservation actions (these could also be policies or management/restoration
actions); designing and implementing monitoring; collecting and managing data; analyzing and
synthesizing the data, i.e., the results of management treatments; making recommendations;
refining the knowledge base and the ecological models; refining management actions; revising
objectives; and reassessing the problem...then begin the cycle anew.
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Figure 5. An adaptive management framework. From Dahm et al. (2009).

How well does the Eastern Collier MSHCP conform to these various descriptions, requirements,
and principles of adaptive management? Very poorly, in my professional opinion. The
discussion of adaptive management in the Plan is brief and vague. It lacks any real substance.
The description of monitoring concentrates on compliance monitoring, which is a necessary but
not sufficient component of a monitoring program for adaptive management. There is no
detailed discussion of what response indicators will actually be measured, or at what intervals
and within what statistical design, to evaluate the outcome of alternative policies or
management treatments. | must conclude that this HCP exhibits the same basic flaw of the
lowest-quality HCPs reviewed by Taylor and Doremus (2015), exhibiting “...monitoring solely to
demonstrate compliance with the provisions of the HCP, with no monitoring designed to
evaluate the extent to which the plan is achieving its ecological objectives.”

The discussion of effectiveness monitoring for panthers is found on pages 116-118. Monitoring
is essentially limited to “occurrence data...; habitat selection; movement data; and disease
status.” All of this monitoring is assigned to FWC: “Based on FWC’s experience and existing
infrastructure, the applicants propose that FWC be responsible for monitoring panthers within
the HCP Area” (Plan, p. 117). This is ostensibly reasonable, but monitoring for adaptive
management requires far more than population and habitat surveys — it requires statistically
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valid and repeated measurement of the responses of panthers (and other Covered Species) to
alternative landscape designs and management treatments (Nichols and Williams 2006). It
needs carefully identified “decision-making triggers” to inform adaptive management (Nie and
Schultz 2012). Reynolds et al. (2016) pointed out that monitoring programs “risk failure if they
lack a clear motivating problem or question, explicit objectives linked to this problem or
guestion, and a comprehensive conceptual model of the system under study.” None of these
essential elements of adaptive management is present in the Plan. Basically, the Plan lacks a
true adaptive management program, a fatal flaw for an HCP, which is legally required to have a
rigorous adaptive management component.

Description of monitoring programs for Other Covered Species in the Plan is especially weak.
Development of monitoring procedures is mostly deferred to later, for example, “more specific
monitoring and reporting requirements will be included in the terms and conditions to the ITPs
issued by the USFWS” (Plan, p. 113). This deferral is not acceptable. The adequacy of the
monitoring program needs to be evaluated by reviewers now, before the HCP is potentially
approved and implemented. A major weakness is that “the periodic accounting of incidental
take for other Covered Species will be based on the acreage of other Covered Species habitat(s)
impacted by the Covered Activities, as well as the acreage of the in-kind habitat(s) preserved,
enhanced, and/or created within the areas designated for Preservation/Plan-Wide Activities
and Very Low Density Use under the Plan” (Plan, p. 264). This purely habitat-based monitoring
is not sufficient, as populations can fluctuate due to factors not directly related to habitat
quality — for example, road mortality. Research has determined that, whereas habitat
surrogates are useful for some aspects of monitoring, they are uninformative about population
trends of target species over time (Pierson et al. 2015). The applicants need to rigorously
monitor population status and trends for the Covered Species. The Plan (p. 264) does state that
“biological surveys to determine species status will be conducted as appropriate for the other
Covered Species,” but not enough detail is provided to determine if the population monitoring
program will have a design and statistical power sufficient to determine trends.

As with the panther monitoring approach, the monitoring program for other Covered Species
should be formulated and discussed within the theoretical and empirical framework of adaptive
management. Why monitor if you're not going to learn and change? Regarding changed and
unforeseen circumstances (Chapter 8, beginning p. 268), it would be appropriate to monitor
species and ecosystem response to some of the changed circumstances, for instance hurricanes,
flooding, fire, and invasive species, pests, and diseases. Although monitoring is mentioned
briefly for some of these (invasives), no details are provided. | conclude that the adaptive
management and monitoring components of the Eastern Collier MSHCP are entirely
unacceptable.

Major Flaw #4: Inadequate justification for selecting the Preferred Alternative (the Plan) over
the PRT Configuration Alternative

Among the various Plan alternatives discussed in Chapter 10, the No-Action Alternative is
dismissed because it is argued it would allow development to impact a potentially greater area
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than what is proposed under the Plan, including “development at greater densities [than the
base zoning of one unit per five acres] within the 71,275 acres of [Rural Lands Stewardship Area
Program] RLSP ‘Open’ lands located within the HCP area” (Plan, p. 291). According to the Plan,
under the proposed HCP, 45,000 acres out of 71,275 acres of “open” lands can be developed,
which is apparently 26,000 or more acres less development than would be allowed under the
voluntary RLSP (Plan, p. 290).

This statement is potentially misleading, however, because it implies there are sufficient
development credits existing in the RLSP to translate into 71,275 acres of intensification. Yet,
according to WilsonMiller (now Stantec) in a 2008 memo to Collier County on behalf of the
Eastern Collier Property Owners, they determined the existing credits available for
intensification in the form of Stewardship Receiving Areas (SRA) “would entitle a maximum of
43,312 acres of SRA development” (WilsonMiller 2008). Any Open Lands over this amount
would be limited to the base zoning of one unit per five acres and further protected through
the Group 5 Policies in the RLSP, the goal of which is, “Policies that protect water quality and
guantity and the maintaining of the natural water regime and protect listed animal and plant
species and their habitats on land that is not voluntarily included in the Rural Lands
Stewardship Area program” (Collier County 1997-2018). Therefore, policies are in place at the
local level for development that is not intensified through participation in the program.

The fact that the current RLSP has capacity for only 43,312 acres of intensification, and has
further policies governing development outside of SRA intensification, means that the Plan’s
proposed 45,000 acres of intensification within the Covered Activities area will result in more
new towns or dwellings than could currently be built. While the Plan later acknowledges (Plan,
p. 291-292, footnote #52) that “proposed amendments to the Collier County comprehensive
plan would place a 45,000-acre cap on development within the RLSA,” thus increasing the
amount of potential intensification from what it is today, this modification has yet to be made
and may not be adopted by the Collier County Commission.

In looking at the current RLSP and the intensification proposed by the Plan, there appears to be
little added conservation benefit provided by the HCP beyond the No-Action Alternative, at the
cost of authorizing take associated with adding an estimated 91,480 to 112,500 dwelling units,
between 174,000 and 290,250 residents, and between 182,960 and 225,000 vehicles to eastern
Collier County. This much development might come close to occurring in the absence of a
regional HCP, of course, but there is no certainty of this outcome, as each landowner would still
have to develop an HCP, or consult under Section 7, to mitigate any incidental take of federally
listed species. That said, | still accept the premise that coordinated regional planning —
especially if it involves conservation of species of concern that are not federally listed, as well as
listed species —is usually superior to piecemeal project-by-project planning. For example,
regional conservation planning should reduce habitat fragmentation by clustering development.
The important caveat is that development impacts within a regional HCP area must be entirely
mitigated, and that the Plan contributes to species recovery (an essential component of a high-
quality HCP; Noss et al. 1997). Given road impacts (see above), in particular, | do not believe
development impacts are fully mitigated in the current Plan.
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The Plan (p. 293) states that “the HCP reflects and furthers the goals of the Florida Panther
Protection Plan (‘FPPP’).” This is certainly not true if increased roadkill resulting from higher
traffic volume results in increased mortality of panthers. Moreover, another rejected
alternative plan, the Panther Review Team (PRT) Configuration, appears to provide greater
benefits to the panther. The Plan (p. 294) states that “the main difference between the PRT
Configuration Alternative and the Proposed Alternative is the location of areas designated for
Covered Activities.” In fact, there is also substantially less protected area in the Plan than within
the PRT Configuration.

The reasons given for preferring the HCP over the PRT Configuration are: (1) the PRT
“configured the 45,000 acres of potential future development within the RLSP ‘Open’
areas...However 13,000 acres mapped by the PRT for potential future development are not
owned or controlled by the applicants;” (2) “some of the PRT’s recommendations are not
economically feasible based on land ownership configurations. Some applicants maintain
holdings only in areas that the PRT recommended for preservation, yet those applicants possess
property and zoning rights that allow for development whether or not the Proposed HCP is
implemented;” and (3) “the PRT’s recommendations are outdated...Some of the
recommendations are no longer available due to planning and permitting activities that have
occurred during the years since the PRT recommendation was made. Therefore, the PRT
Configuration Alternative would eliminate the interests of some applicants, and is not
practicable or viable” (Plan, presumably p. 297, although this page is missing from the Plan, so |
had to consult the equivalent page, 291, from the April 2018 draft).

| do not find these reasons for preferring the Plan over the PRT Configuration compelling. While
| appreciate the wish to meet the economic needs and desires of the landowner applicants, and
that land allocation is complicated by some landowners within the overall Plan area either
electing not to be part of the regional HCP or never being invited to join, meeting landowner
needs and desires must be done in a way that provides sufficient conservation benefits. The
PRT Configuration provides much more land protection than the Plan in areas important to the
Florida panther and some other Covered Species. This was noted in an earlier section of this
review on the biological significance of the Plan area (see above), where for example, the
legends to Figures 2 and 4 specifically noted: “Several areas of Covered Activities (development)
in the Eastern Collier MSHCP, especially south of Oil Well Road and in extensive portions of the
eastern (e.g., east of SR 29) and western Plan Area, overlap with Priority 1-3 polygons. The PRT
Configuration better captures these high-priority areas.”

| find it ironic that the Plan states “the PRT’s recommendations are not economically feasible...”
given the absence of detailed economic analysis in the Plan, for example related to the cost of
required mitigation actions and the rate of accumulation of the Marinelli Fund (see above). If
some of the landowners hold properties only in the areas recommended for preservation in the
PRT Configuration, they have the ability be financially compensated through selling their
stewardship credits for development to landowners outside the PRT preservation area. In any
case, the PRT Configuration is significantly superior from a biological standpoint to the current
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Plan and should be reconsidered as the Preferred Alternative. As for the PRT Configuration
being several years out of date, this could be easily remedied by asking the PRT to update its
map, given current data.

Comments on specific topics suggested by the Conservancy of Southwest Florida in relation to
the HCP

Below, | provide a few additional comments in response to specific topics suggested by the
Conservancy to consider in my review. Note that most of these topics have been addressed
extensively in the sections above.

Adequacy of adaptive management, monitoring, funding mechanisms, and procedures to deal
with changed/unforeseen circumstances

| addressed this topic above in two sections. To summarize, the lack of a true adaptive
management plan and a detailed monitoring program, as well as insufficient funding (especially
in the short term) through the Marinelli Fund, preclude any meaningful response to changed or
unforeseen circumstances. The Plan is not adaptive.

If the HCP allows for effective implementation given the lack of Implementing Agreement and
number of applicants

| frankly don’t know how the present lack of an Implementing Agreement might affect
implementation of the Plan. This is not discussed at all in the Plan. Perhaps an Implementing
Agreement is being developed? Regarding the number of applicants (11, as stated in the Plan, p.
7), this is not excessively large in comparison to some other HCPs. That said, it would be
preferable to have the county act as the lead applicant on behalf of the landowner applicants,
as is the case for most of the regional HCPs that | have advised or reviewed in the past.

Adequacy of minimization and mitigation measures for 19 proposed Covered Species

| noted earlier in this review that the Covered Species list includes some species that, given
current knowledge, do not occur within the Plan area, or are otherwise inappropriate.
Conversely, a number of other species within the Plan area (or documented very near the
boundaries) are biologically more threatened than some of the Covered Species, and two of
them (orchid species) are listed by the State of Florida as endangered. These should be added
to the Covered Species list — and adequately protected.

As noted in the section above on plan alternatives, the PRT Configuration provides more
protected land and, therefore, superior minimization and mitigation measures than the
Preferred Alternative (the Plan). Moreover, as discussed extensively above, the Plan fails to
provide adequate mitigation for the much higher traffic volume that would result from adding
approximately 182,960 to 225,000 vehicles to the roads of eastern Collier County.

22



Protection of the Florida panther, as well as ecosystem functions, corridors, and habitat
important to the panther

The Plan considers habitat connectivity for the panther, but does not protect panther corridors
as well as the PRT Configuration. The two main needs of the panther in this area, both of which
are acknowledged as worthy objectives in the Plan, are (1) construction of wildlife crossings and
associated fencing to reduce the likelihood of road mortality, and (2) land acquisition and other
measures to protect movement corridors, including movement northward (ultimately across
the Caloosahatchee River) to recolonize areas from which panthers have been extirpated. Not
enough detail is provided in the Plan on protection of movement corridors. Regarding wildlife
crossings, as discussed above, insufficient funds are provided to construct all the crossings that
are needed; moreover, the Marinelli Fund will not accrue rapidly enough to construct crossings
quickly — prior to development.

Adequacy of description of take to Covered Species, particularly due to traffic and roadway
infrastructure

This topic is discussed extensively above. It is my professional opinion that the failure to
adequately address and mitigate the take of panthers and other Covered Species as a result of
roadkill is the single biggest flaw of the Plan. The Plan fails to even recognize this mortality as
take, which in inexcusable.

Conclusion

Given the many flaws of the current Eastern Collier MSHCP, as discussed above, | recommend it
not be approved. A revised PRT Configuration should be reconsidered, along with complete
mitigation of roadkill resulting from increased traffic volume and development of a true
adaptive management and monitoring program.
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Wildlife Ecology (University of Florida).

Professional experience includes field biological research, university teaching, animal and plant
population and habitat surveys, conservation assessments and planning, environmental review, land
management, natural history interpretation, research administration, staff supervision, writing, and
editing. Professional service includes Editor-in-Chief, Conservation Biology (1993-1997), President of the
Society for Conservation Biology (1999-2001), President of the North America Section of the Society for
Conservation Biology (2006-2008), Governor-appointed member of the State of Florida’s Acquisition and
Restoration Council (2006-2007), and Vice Chair, Adaptation for Climate-Sensitive Ecosystems and
Resources Advisory Committee, U.S. Climate Change Science Program (2007-2009).

Employment

1990-present. Writer, Consultant, Photographer, Lecturer, and Expert Witness in Conservation
Biology, Ecology, and Natural History

2018-present. Chief Science Advisor, Endangered Ecosystems Alliance, Vancouver, B.C., Canada

2017-present. Chief Science Advisor, Southeastern Grasslands Initiative, Austin Peay State University,
Clarksville, TN

1999-present. Chief Scientist, Conservation Science, Inc. Corvallis, Oregon, and Chuluota, Florida


https://en.wikipedia.org/wiki/Reed_Noss
mailto:reed.noss@segrasslands.org
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2002-2017. Provost’s Distinguished Research Professor, Davis-Shine Professor of Conservation Biology,
and Pegasus Professor, University of Central Florida, Department of Biology, Orlando, Florida

2005-2017. Director, Science and Planning In Conservation Ecology (SPICE) Laboratory, University of
Central Florida, Orlando, Florida

2002-2004. Chief Scientist, The Wildlands Project, Richmond, Vermont

2000-2002. Adjunct Professor and Courtesy Professor. Department of Biology, University of Oregon.
Eugene, Oregon

1997-2005. Courtesy Professor, Department of Forest Science, Oregon State University, Corvallis,
Oregon

1994-2005. Courtesy Associate Professor, Department of Fisheries and Wildlife, Oregon State
University, Corvallis, Oregon

1995-2002. Instructor, Department of Exercise and Sport Science, Oregon State University, Corvallis,
Oregon (taught martial arts)

1989-2005. Adjunct Professor, The Union Institute, University of Cincinnati, Cincinnati, Ohio
1997-1999. Chief Scientist, The Conservation Biology Institute. Corvallis, Oregon

1993-1997. Editor, Conservation Biology. Society for Conservation Biology

1991-1997. Research Associate, Stanford University, Center for Conservation Biology

1991-1996. Research Scientist, University of Idaho, College of Forestry (half-time appointment, National
Biological Service; on paid leave Sept. 1993-May 1996 as a Pew Scholar in Conservation)

1992-1996. Science Director, The Wildlands Project, Tucson, AZ
1989-1994. Courtesy Assistant Professor, Department of Fisheries and Wildlife, Oregon State University

1988-1990. Biodiversity Project Leader, U.S. Environmental Protection Agency, Environmental Research
Lab, Corvallis, Oregon

1984-1988. President and Ecologist, Landscape Ecosystems (consulting firm), Gainesville, Florida
1987-1988. Staff Ecologist, KBN Engineering & Applied Sciences, Inc., Gainesville, Florida
1988. Adjunct Faculty, Santa Fe Community College, Gainesville, Florida (Biology Instructor)

1987. Associate Faculty, School for Field Studies, Beverly, Massachusetts (taught two summer field
ecology courses in San Juan Mountains of Colorado)



1984-1987. Graduate Research Assistant, University of Florida, Gainesville, FL

1983-1984. Managed Area Specialist, Florida Natural Areas Inventory, The Nature Conservancy,
Tallahassee, FL

1981-1983. Ecologist, Ohio Natural Heritage Program, Ohio Dept. of Natural Resources, Division of
Natural Areas & Preserves, Columbus, Ohio

1980-1981. Naturalist, Ohio Dept. of Natural Resources, Division of Parks & Recreation
1979. Field Biologist; contracts included: (1) survey of herpetofauna and avifuana in proposed state
natural areas for Tennessee Natural Heritage Program; (2) survey and discovery of gray bat maternity

colonies in Kentucky for U.S. Fish & Wildlife Service

1977-1979. Graduate Teaching Assistant, University of Tennessee (Knoxville); taught General Biology
and General Ecology

1978. Ecological Consultant in Nicaragua. Land-use and national park planning, avian and herpetological
surveys and collecting

1972-1977. Environmental Education, several jobs: (1) Science Director for youth camp in Ontario (3
summers); (2) Teacher-naturalist at Glen Helen Outdoor Education Center, Antioch College (1 year); (3)
Naturalist for youth camp in Ohio (1 summer); (4) Naturalist for Ohio Historical Society at Cedar Bog
State Preserve (2.5 years, part-time)

Education

1988. Ph.D. Department of Wildlife & Range Sciences, School of Forest Resources & Conservation,
University of Florida. Cumulative GPA = 4.00

1979. M.S. Graduate Program in Ecology, University of Tennessee, Knoxville. Cumulative GPA = 3.96

1975-1976. Graduate School of Education, Antioch College, Yellow Springs, Ohio. 15 graduate hours in
outdoor education

1975. B.S. School of Education, University of Dayton, Ohio. Final GPA = 3.78
Honors and Awards

2014. Pegasus Professor, University of Central Florida. This is the university’s highest award for faculty
and considers research, teaching, and service.

2014. Keiser Distinguished Lecturer Award, Ohio Northern University
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2012. Benton H. Box Award of the George B. Hartzog, Jr. Environmental Awards Program, Department of
Parks, Recreation, and Tourism Management, Clemson University

2011. Outstanding Alumnus Award, University of Florida, Department of Wildlife Ecology and
Conservation

2010. Conservation Leadership Award, Wilburforce Foundation
2006. ldentified by ISI HIGHLYCITED.COM (Thomson Scientific) as one of the 500 most highly cited
authors in all fields during the preceding review decade (1993-2003). Also ranked as within the top 250

most-cited authors in the “ecology and environment” field

2002. Wildlife Publications Award, Outstanding Edited Book Category, The Wildlife Society (for Maehr,
Noss, and Larkin, Large Mammal Restoration)

2001-present. Elected Fellow, American Association for the Advancement of Science
1999-present. Elected Scientific Fellow, Wildlife Conservation Society
1995. Edward T. LaRoe Il Memorial Award of the Society for Conservation Biology

1995. Conservation Community Award for Outstanding Achievement in the Field of Publications,
Natural Resources Council of America (for Noss and Cooperrider, Saving Nature's Legacy)

1993-1996. Pew Scholars Fellowship in Conservation and the Environment
1988. Environmental Publication Award, National Wildlife Federation
1987. President's Recognition Award, University of Florida

1986. Annual Research Award, Alachua Audubon Society

1986. Annual Research Award, Frank M. Chapman Memorial Fund, American Museum of Natural
History

1986. Annual Research Award, Josselyn Van Tyne Memorial Fund, American Ornithologists' Union
1985. Annual Research Award, Florida Ornithological Society

1984-1987. Graduate Research Fellowship, School of Forest Resources and Conservation, University of
Florida



Avocations

Birding, field botany, natural history, nature photography, hiking, canoeing, music, karate (7th degree
black belt and master instructor, Hayashi-ha Shito-ryu), kobudo (Yamanni-Chinen ryu, traditional
Okinawan weaponry, 3rd degree black belt), tai chi chu'an, qgi gong, hatha yoga, and more.
Professional Society Memberships

Ecological Society of America (since 1977)

The Natural Areas Association (since 1981)

Society for Conservation Biology (since 1987)

Association for Fire Ecology

American Association for the Advancement of Science

American Ornithological Society

Professional Appointments and Service

2006-present. President and Chief Scientist, Florida Institute for Conservation Science, Chuluota, Florida

2018-present. Steering Group, Global Ecocentric Network for Implementing Ecodemocracy (GENIE)

2018-present. Courtesy Professor. Department of Wildlife Ecology and Conservation, University of
Florida, Gainesville

2017-present. Visiting Scholar, Nicholas School of the Environment, Duke University, Durham, NC

2016-present. Member, World Commission on Protected Areas, Connectivity Conservation Specialist
Group, IUCN, Gland, Switzerland

2015-present. Member, World Commission on Protected Areas, Mountains Specialist Group, IUCN,
Gland, Switzerland

2010-present. Member, World Commission on Protected Areas, North America and Caribbean Region,
IUCN, Gland, Switzerland

2018-present. Advisor, Nature Needs Half Network, Boulder, CO

2017-present. Member, Advisory Board, Mockernut Hill Botanical Garden, Shiloh, FL
2017-present. Senior Consultant, Biodiversity Unlimited Consulting and Research Group, LLC
2017-present. Member, Advisory Council, Natural History Institute, Prescott, AZ
2016-present. Member, Advisory Board, Conservation Trust for Florida

2015-present. Member, Chairman’s Council, Board of Trustees, Florida Chapter, The Nature Conservancy



2015-present. Member, Technical Advisory Group, IntAct: International Action for Primary Forests
2015-present. Member, Advisory Panel (AP), Quick Response Biodiversity Fund (QRBF), RESOLVE
2013-present. Member, Scientific Advisory Council, Peninsula Open Space Trust, Palo Alto, California
2011-present. Member, Editorial Board, Journal of Natural History Education and Experience
2016-2017. Member, Board of Directors, Allen Broussard Conservancy, Inc. (Forever Florida)
2008-2016. Associate Editor, Conservation Letters

2008-2016. Member, Technical Advisory Group, Critical Lands and Waters Identification Project (CLIP),
State of Florida

2003-2015. Member, Science and Publications Committee, Society for Conservation Biology (Chair,
Publications Committee, 2003-2005)

2012-2014. Member, Executive Board, Florida Climate Institute, State University System of Florida.
1998-2012. Consulting Editor, Conservation Biology
2006-2012. Member, Science Advisory Board, National Research Council, Academy of Finland

2009-2012. Member, Advisory panel to U.S. National Park Service on animal migrations and new
national park designations

2011. Science Advisor, Terrestrial Impacts of Mountaintop Mining, U.S. Environmental Protection
Agency, Philadelphia, PA

2010-2011. Science Advisor, Desert Renewable Energy Conservation Plan, California Department of
Energy, Sacramento, California

2007-2009. Vice-Chair, Adaptation for Climate-Sensitive Ecosystems and Resources Advisory Committee,
U.S. Climate Change Science Program

2003-present. Member, Science and Conservation Advisory Board, Lava Lake Land & Livestock, L.L.C.,
Hailey, Idaho

2007-2013. Member, Steering Committee and Technical Committee, Florida Bird Conservation Initiative,
Florida Fish and Wildlife Conservation Commission

2002-2014. Member, Florida Grasshopper Sparrow Working Group (interagency); Chair of Working
Group 2002-2008



2009-present. Vice-President, Japan Karatedo Hayashi-Ha Shitoryu-Kai of North America
2008-2014. Member, Science Advisory Committee, Alberta Biodiversity Monitoring Institute

2007-2010. Science advisor (Focus Group member) to Secretary Tom Pelham, Florida Department of
Community Affairs

2003-2009. President, Conservation Planning Institute, Corvallis, Oregon

1992-2008. Member, Board of Governors, Society for Conservation Biology

2004-2008. Editor, Special Publications, and Member, Board of Directors, Florida Ornithological Society
2006-2008. President, North America Section, Society for Conservation Biology

2006-2007. Member, Acquisition and Restoration Council (ARC). Appointed by Governor Jeb Bush. (This
is the decision-making body for conservation land acquisitions and management plans in Florida)

2005-2007. Lead Science Advisor, Great Sand Hills Regional Environmental Study (Environment
Saskatchewan)

2006-2007. Leader, Science Advisory Panel, East San Diego County (California) Natural Community
Conservation Plan and Habitat Conservation Plan

2005-2006. Member, Board of Professional Certification, Ecological Society of America
2005-2006. Member, Steering Committee, Naturally Central Florida, myregion.org
2004-2006. Member, Board of Trustees, Florida Chapter, The Nature Conservancy

2005-2006. Member, Science Advisory Panel, Yolo County (California) Natural Community Conservation
Plan and Habitat Conservation Plan

2005-2006. Member, Science Advisory Panel, Yuba and Sutter Counties (California) Natural Community
Conservation Plan and Habitat Conservation Plan

2004-2005. Member, Strategic Planning Committee, Society for Conservation Biology

2004-2009. Member, Canadian Boreal Initiative and BEACONS Science Advisory Committee, Ottawa,
Ontario, and Edmonton, Alberta

2002-2005. Member, Florida Forever Work Group, Florida Natural Areas Inventory, Florida State
University (Tallahassee, FL)

2002-2006. Member, Brevard County Conservation Working Group (Brevard County, FL)



2003-2007. Member, Conservation Committee, Florida Native Plant Society

2003-2006. Member, Advisory Group, Grassland Conservation Network of North America, The Nature
Conservancy (Boise, ID) and the Center for Environmental Cooperation (Montreal, Quebec)

2002-2009. Member, Science Advisory Committee, Two Countries One Forest (Northern Appalachians
and Southern Canadian Shield Conservation Network, (Montreal, Quebec)

1998-2005. Science Advisory Panel. Weyerhaeuser Corporation, Coastal British Columbia Group,
Nanaimo, B.C.

2003. Leader, Science Advisory Panel, Mendocino Redwoods Natural Community Conservation Plan and
Habitat Conservation Plan (Mendocino County, California)

2002. Leader, Science Advisory Panel, Solano County Natural Community Conservation Plan and Habitat
Conservation Plan

2002. Leader, Science Advisory Panel, Eastern Merced County (California) Natural Community
Conservation Plan and Habitat Conservation Plan

2001. Leader, Science Review Team, North San Diego County (California) Multi-Species Conservation
Plan

2001. Leader, Science Advisory Team, Coachella Valley Multiple Species Habitat Conservation Plan, The
Nature Conservancy, U.S. Fish and Wildlife Service, and Coachella Valley Mountains Conservancy, Palm

Desert, CA

2000-2002. Chair, Forest Work Group and Member, Design Committee. State of the Nation’s Ecosystems
project, The H. John Heinz Il Center for Science, Economics, and the Environment, Washington, D.C.

1999-2001. President, Society for Conservation Biology

2000-2001. Member, Advisory Panel for Implementation of “High Conservation Value Forests” and “The
Precautionary Principle,” Forest Stewardship Council, Oaxaca, Mexico

1999-2001. Scientific Advisor, Pima County Habitat Conservation Plan, Tucson, AZ

1997-1999. Leader, Science Team for Master Plan. Save-the-Redwoods League, San Francisco, CA
1998-2000. Leader. Scientific Panel for Review of Material Relevant to the Occurrence, Ecosystem Role,
and Tested Management Options for Mountain Goats in Olympic National Park. U.S. Department of
Interior

1999. Chair. Kanab Ambersnail Scientific Review Panel. Arizona Department of Game and Fish

1991-1996, 1999-2001. Co-founder and Member of Board of Directors, The Wildlands Project



1990-2002. Member, State of Oregon Habitat Conservation Trust Fund Board
1996-present. Science Advisor, World Resources Institute

1992-present. Member, Advisory Board, The Ecoforestry Institute

1992-present. Member, Scientific Advisory Board, Conservation International
1993-present. Member, Advisory Board, Oregon Natural Desert Association
1993-present, Member, Advisory Board, Coast Range Association (Corvallis, Oregon)
1994-present. Member, Science Advisory Board, Defenders of Wildlife

1993-1997. Editor-in-Chief, Conservation Biology

1992-2000. Member, Board of Directors, Wild Earth Society

1993-1996. Member, Board of Directors, Natural Areas Association

1993. Member, Old-growth Ecosystem Panel for Northwest Forest Ecosystem Team advising President
Clinton on forest management options

1993-1996. Member, Committee on the Scientific Basis for Ecosystem Management, Ecological Society
of America

1994-1996. Member, Ad Hoc Committee to Revise Criteria for Selection of Biosphere Reserves, USMAB,
U.S. Department of State

1991-2012. Member, Board of Editors, Conservation Biology
1991-2005. Science Editor, Wild Earth

1991-1994. Member, Natural Community Conservation Planning Scientific Review Panel (appointed by
Governor Wilson of California)

1990-1991. Member, World Wildlife Fund Advisory Committee on Habitat Conservation Plans
1989-1991. Professional Participant, Keystone Center National Policy Dialogue on Biological Diversity
1988-1993. Subject Matter Editor, Landscape Ecology, Board of Editors, The Natural Areas Journal
1984-present. Peer reviewer for Science, American Naturalist, Ecology, Ecology Letters, Trends in

Ecology and Evolution, Conservation Biology, Biological Conservation, Conservation Letters, Ecological
Applications, Journal of Wildlife Management, Environmental Management, The Natural Areas Journal,
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BioScience, The Environmental Professional, Landscape Ecology, Ecography, Oikos, Oecologia, Landscape
and Urban Planning, PloS One, Animal Conservation, Journal of Natural History, Journal of Natural
History Education and Experience, Castanea, Biological Reviews, Diversity and Distributions, American
Journal of Botany, Annals of Botany, and others

Courses Taught

School for Field Studies: Field Ecology in San Juan Mountains (co-taught), 1987

University of Florida: Field Techniques in Wildlife Ecology (co-taught), 1988

Santa Fe Community College: General Biology, 1988

U.S. Bureau of Land Management, U.S. Forest Service, U.S. Fish and Wildlife Service, U.S. National Park
Service: many short-courses on biodiversity, endangered species, and ecosystem management
(co-taught), 1988-1999

Oregon State University (Dept. of Fisheries and Wildlife): Conservation Biology, 1994

Oregon State University (Dept. of Exercise and Sport Science): Karate, 1995-2002 (every quarter)

University of Oregon (Dept. of Biology): Conservation Biology, 2000

University of Central Florida (Dept. of Biology): Seminar in Conservation Biology (2003); Conservation
Planning (2003); Field Botany (2003); History of Ecology and Conservation Biology (2004, 2006);
Ornithology (2005); Field Ornithology (2004, 2007, 2010, 2014); Conservation Biology Theory
(2004, 2005, 2006, 2007, 2008, 2010, 2012, 2014, 2016); Conservation Biology Practice (2006);
Ecosystems of Florida (2013, 2015)

Invited Lectures, Seminars, and Presentations

Average of >1 monthly since ca. 1990 (i.e., too numerous to list).

Graduate Theses and Dissertations Supervised

1997 Carlos Carroll. Predicting the distribution of the fisher (Martes pennanti) in northwestern
California, U.S.A. using survey data and GIS modeling. M.S., Department of Fisheries and

Wildlife, Oregon State University.

1999 Kenneth W. Vance-Borland. Physical habitat classification for conservation planning in the
Klamath Mountains region. M.S., Department of Fisheries and Wildlife, Oregon State University.

2000 Carlos Carroll. Spatial modeling of carnivore distribution and population viability. Ph.D.,
Department of Forest Science, Oregon State University.

2002 Paul Adamus. Winter habitat relationships of birds in wetlands in the Willamette Valley, Oregon.
Ph.D., Department of Fisheries and Wildlife, Oregon State University.

2004 Robin Bjork. Intratropical migration of the Mealey Parrot (Amazona farinosa) in Guatemala:
implications for conservation. Ph.D., Department of Fisheries and Wildlife, Oregon State
University.



2006

2008

2008

2009

2009

2013

2013

2013

2013

2017

2017

11
Julia Noran. Effects of patch size and matrix type on bird assemblages within central Florida
cypress domes. M.S., Department of Biology, University of Central Florida.

Danielle Munim Eisenberg. The distribution, abundance, and habitat use of the Big Cypress fox
squirrel (Sciurus niger avicennia). M.S., Department of Biology, University of Central Florida.

Robert Aldredge. Costs and benefits of early incubation onset in the Florida Scrub-Jay
(Aphelocoma coerulescens). M.S., Department of Biology, University of Central Florida.

David Breininger. Landcover change and population dynamics of Florida Scrub-Jays and Florida
Grasshopper Sparrows. Ph.D., Department of Biology, University of Central Florida.

Jill Aldredge. Factors affecting breeding territory size and placement for the Florida Grasshopper
Sparrow (Ammodramus savannarum floridanus). M.S., Department of Biology, University of
Central Florida.

Joyce M. Klaus. Wetland diversity in a disturbance-maintained landscape: Effects of fire and a
fire surrogate on aquatic amphibian survival and species richness. Ph.D., Department of Biology,
University of Central Florida

Marianne Korosy. Estimated diets, diet overlap, and winter habitat associations of four grassland
sparrows in Florida dry prairie. Ph.D., Department of Biology, University of Central Florida

Angela Tringali. Plumage color in a cooperative breeding bird: behavior, genetics, and ecological
differences. Ph.D., Department of Biology, University of Central Florida

Pamela Pannozzo. Florida local government conservation planning: variability, drivers, and
policy implications. Ph.D., Department of Biology, University of Central Florida

Joe Figel. Cross-continental insights into jaguar (Panthera onca) ecology and conservation. Ph.D.,
Department of Biology, University of Central Florida

Molly Grace. The behavior of humans and wildlife with respect to roads: insights for mitigation
and management. Ph.D., Department of Biology, University of Central Florida

Postdoctoral Fellows supervised at University of Central Florida: Dr. Daniel Smith, Dr. Robin Bjork, Dr.
Joshua Reece

Major (> $50,000) Grant-Funded Projects Directed as Principal Investigator or Co-P.l. Since 1995

2012-2015. $442,526. Roadside Animal Detection System (RADS) for Florida Panther, Collier County,
Florida. Funder: Florida Department of Transportation.

2011-2014. $700,000. Adaptation to Sea Level Rise in Florida: Biological Conservation Priorities. Funder:
The Kresge Foundation.
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2011-2014. $150,000. Predicting and Mitigating the Effects of Sea Level Rise and Land Use Change on
Imperiled Species and Natural Communities in Florida. Funder: Florida Fish and Wildlife Conservation
Commission.

2011-2013. $349,994. State Road 40 Pre-Construction Wildlife Movement Monitoring: Areas A, B and F.
Funder: Florida Department of Transportation.

2008-2010. $183,804. Cost-Effective Wildlife Crossing Structures which Minimize the Highway Barrier
Effects on Wildlife and Improve Highway Safety along US 64, in Tyrell County, North Carolina. Funder:
North Carolina Department of Transportation.

2008. $100,000. Investigation of Secondary Impacts to Selected Focal Species from Proximity to
Recreation Facilities on Lands Managed by the Southwest Florida Water Management District. Funder:
Southwest Florida Water Management District.

2007-2010. $517,563. Continuation and Expansion of Study of Actual and Potential Wildlife Crossing
Structures in Central Florida, Refinement of Standards for Culvert Design, and Evaluation of the
Effectiveness of Wildlife Fence/Barrier Materials. Funder: Florida Department of Transportation.

2006. $79,000. Continuation of Reconnaissance Study of Actual and Potential Wildlife Crossing
Structures in Central Florida, Refinement of Standards for Culvert Design (Project No. BC354-34), and
Evaluation of the Effectiveness of Wildlife Fence/Barrier Materials. Funder: Florida Department of
Transportation.

2006-2008. $290,076. General Operations and Capacity-Building, SPICE (Science and Planning In
Conservation Ecology) Laboratory. Funder: M.C. Davis, Nokuse Plantation, Inc., and Sam M. Shine
Foundation, Inc.

2005-2008. $615,594. An Investigation of Breeding Ecology, Metapopulation Dynamics, Winter Ecology,
and Recovery Potential of Florida Grasshopper Sparrows (Ammodramus savannarum floridanus) at
Kissimmee Prairie Preserve State Park and the Broader Landscape Linking it to Other Currently Inhabited
Sites and Potential Reintroduction Sites. Funder: U.S. Fish and Wildlife Service.

2005-2006. $173,000. Great Sand Hills Regional Environmental Study Natural Capital Baseline
Assessment. Funder: Environment Saskatchewan, via University of Regina. (renewed at same level of
funding for 2006-2007 but channeled through the Conservation Planning Institute, Corvallis, OR)

2005-2006. $103,000. East Collier County Wildlife Movement Study —SR 29, CR 846, CR 858 Wildlife
Crossing Project. Funder: National Wildlife Federation and other private funders.

2004-2006. $75,724. A Reconnaissance Study of Actual and Potential Wildlife Crossing Structures in
Central Florida. Funder: Florida Department of Transportation.

2004-2005. $124,839. Nokuse Wildlife Corridor and US-331 Wildlife and Hydrological Crossings Study.
Funder: M.C. Davis, Nokuse Plantation, Inc.
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2004-2005. $76,578. An Integration of Restoration Ecology and Conservation Biology for Recovery of
Ecological Integrity in a Ponderosa Pine Landscape. Funder: Ecological Restoration Institute, Northern
Arizona University.

1999-2001. $215,000. Conservation Assessment for Greater Yellowstone Ecosystem and Utah-Wyoming
Rocky Mountains Ecoregion. Funders: The Nature Conservancy, Greater Yellowstone Coalition, Doris
Duke Foundation

1997-2002. $343,000. Rocky Mountain Carnivores Conservation Assessment. Funders: World Wildlife
Fund Canada, The Nature Conservancy, Yellowstone to Yukon Conservation Initiative, Kendall
Foundation, Wilburforce Foundation

1995-1999. $170,000. Conservation Plan for Klamath-Siskiyou Ecoregion. Funders: W. Alton Jones
Foundation, David and Lucille Packard Foundation, Foundation for Deep Ecology

Professional References (order is alphabetical)

Dr. Eric Dinerstein, Director, Biodiversity and Wildlife Solutions, RESOLVE, 1255 23rd St. NW, Suite 275,
Washington, DC 20037, (202) 965-6382, edinerstein@resolv.org

David Lindenmayer, Professor, Centre for Resource and Environmental Studies, The Australian National
University, Canberra, ACT, 0200, Australia, +61 2 61250654, David.Lindenmayer@anu.edu.au

Dr. Martin B. Main, Associate Dean and Program Leader, Extension Natural Resources and Assistant
Director, Florida Sea Grant, University of Florida, 1762 McCarty Drive, Building 803, PO Box 110405,
Gainesville, FL 32611-0430, (352) 392-1837, mmain@ufl.edu

Dr. Michael Soulé, Research Professor Emeritus of Environmental Studies, University of California, Santa
Cruz, c/o 212 Colorado Ave., Paonia, CO 81428, (970) 527-4719, msoule36@gmail.com

Dr. Gary M. Tabor, Director, Center for Large Landscape Conservation, P.O. Box 1587, Bozeman,
Montana 59771, (406) 600-7030, wildcatalyst@gmail.co

Dr. David Wilcove, Professor, Woodrow Wilson School, Robertson Hall, Princeton University, Princeton,
NJ 08544, (609) 258-7118, dwilcove@princeton.edu
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PUBLICATIONS

Publication Summary

Books: 8 plus 1 in preparation

Refereed Journal Articles: 107

Journal Articles in Review, Revision, or Preparation: 8

Book Chapters: 63

Technical Reports: 78

Other Articles (magazine articles, editorials, book reviews, etc.): 73

Total: 329 published or in press + 9 in review, revision, or preparation
Google Scholar lifetime citations: 30,250 as of November 16, 2018
h-index: 74

i10-index: 154

ResearchGate RG Score: 43.29

Books

Noss, R.F. In preparation. Endangered Ecosystems of the United States and Canada: How We Might Save
Them.

Noss, R.F. 2018. Fire Ecology of Florida and the Southeastern Coastal Plain. University Press of Florida,
Gainesville.

Noss, R.F. 2013. Forgotten Grasslands of the South: Natural History and Conservation. Island Press,
Washington, D.C.

Noss, R.F., editor. 2006. Land of Fire and Water: The Florida Dry Prairie Ecosystem. Proceedings of the
Florida Dry Prairie Conference. E.O. Painter, De Leon Springs, FL.

Maehr, D., R. Noss, and J. Larkin, editors. 2001. Large Mammal Restoration: Ecological and Sociological
Challenges for the 21* Century. Island Press, Washington, D.C.

Noss, R.F., editor. 2000. The Redwood Forest: History, Ecology, and Conservation of the Coast
Redwoods. Island Press, Washington, D.C.

Pimentel, D., L. Westra, and R. Noss, editors. 2000. Ecological Integrity: Integrating Environment,
Conservation, and Health. Island Press, Washington, D.C.

Noss, R.F., M.A. O’Connell, and D.D. Murphy. 1997. The Science of Conservation Planning: Habitat
Conservation under the Endangered Species Act. Island Press, Washington, D.C.

Noss, R.F., and A. Cooperrider. 1994. Saving Nature's Legacy: Protecting and Restoring Biodiversity.
Island Press, Washington, D.C.




15
Refereed Journal Articles in Review, Revision, or Preparation

Thorn, S., S. Seibold, A. Leverkus, J. Miiller, R. Noss, N. Stork, S. Vogel, and D. Lindenmayer. In revision.
Neglected forest degradation must be stopped to reach Aichi targets. Nature Sustainability.

Lepczyk, C.A., D.C. Duffy, D.M. Bird, M. Calver, L. Cherkasky, C.R. Dickman, S. Hess, D. Jessup, T.
Longcore, S. Loss, K.A.T. Loyd, P.P. Marra, J. Marzluff, R.F. Noss, D. Simberloff, G. Sizemore, S.A. Temple,
and Y. van Heezik. In revision. A science-based policy for managing free-ranging cats. Conservation
Letters.

Figel, J.J., G. Forero-Medina, J.D. Sanchez-Londofio, S. Botero-Cafiola, L. Valenzuela, and R.F. Noss. In
review. Swamp cats: Jaguars prefer wetlands within an intercontinental corridor threatened by pasture
and oil palm development. Oryx.

E. Castaneda, M. Grace, V. Leavings, and R. Noss. In review. Preliminary findings on the effects of traffic
noise on tadpole behavior and development. Journal of Undergraduate Research.

Jenkins, D.G., E.H. Boughton, R.F. Noss, A.J. Bohonak, M.A. Simovich, and E.T. Bauder. In preparation.
Are good conservation shortcuts hard to find?

Noss, R.F., J.S. Reece, M. Volk, T. Hoctor, P. Zwick, M. Carr, and J. Oetting. In preparation. Population
growth and sea-level rise on a collision course in Florida: consequences for biodiversity and ecosystem
services.

J.K. Costanza, W.J. Platt, and R.F. Noss. In preparation. Landscape assessment of habitat loss: a new
approach for a global biodiversity hotspot.

Sorrie, B.A., W.J. Platt, A.S. Weakley, D.B. Means, J. Costanza, R.F. Noss, and R.K. Peet . In preparation.
The Atlantic and Gulf Coastal Plain Floristic Province: a global biodiversity hotspot. To be submitted to
Castanea (special issue).

Refereed Journal Articles (Published or In Press)
Figel, J.J., F. Castafieda, A.P. Calderdn, J.A. de la Torre, E. Garcia-Padilla, and R.F. Noss. 2018. An

evaluation of jaguar (Panthera onca) as an umbrella species for endemic herpetofauna in nuclear
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