Appendix: Effects of the Action on Florida Panther

Glossary

Action Area — the spatial extent of the physical environment affected by the proposed action that
include the Plan Area and existing roads upon which traffic volume (> 100 trips/day leaving or
entering Transportation Analysis Zones (TAZs) that coincide with the Plan Area) will be added
by development proposed in the ECMSHCP.

Plan Area — The sum of the HCP area (159,488 acres) comprised of the Covered Activities Area
(43,767 acres), Preserve/Plan-Wide Activities Area (90,576 acres), Very Low-Density
Development Area (2,667 acres), Base Zoning Area (2,431 acres), and Lands Eligible for
Inclusion (20,047 acres).

e Covered Activities Area — the 43,767-acre Open Lands within the Plan Area, including
the 5,027 acre boundary of Ave Maria, designated for an additional 39,973 acres of
commercial and residential development and Earth mining activities.

e Preservation/Plan-Wide Activities Area — the 90,576 acres of lands in the Plan Area
where use will be limited to the types of agricultural, ranching, and other rural activities
that have occurred historically and are expected to continue. Activities expected to occur
in this area include Crop Cultivation; Ranching/Livestock Operations; Forestry and
Silviculture; Recreation; Exotic and Nuisance Species Control; and Oil and Gas
Exploration and Production.

e Very Low-Density Use Area — the 2,667-acre area designated for Very Low Density
Use for such purposes as isolated residences, lodges, and hunting/fishing camps. Any
construction in this area would be limited to no more than one dwelling unit per 50 acres,
with no more than 10 percent of the total existing native vegetation subject to clearing.

e Base Zoning Area — the 2,431 acres of the Plan Area comprising the Half Circle L
Ranch, east of Immokalee. These 2,431 acres represents an RLSP “Open” overlay area,
where either development or preservation could occur under RLSP regulations, and
where base zoning (1 dwelling unit per 5 acres) under the Collier County Land
Development Code applies. As of this writing, the Half Circle L Ranch is for sale on the
open market. Although the current property owner is a member of the FPPP and an
applicant for an ITP, it is not currently known what land designation may ultimately be
applied to these 2,431 acres in the event of a sale. State and county conservation
acquisition programs (Florida Forever and Conservation Collier) have targeted the
property for potential acquisition.

e Eligible Lands — 20,047 acres of Open Lands that aren’t currently participating in the
HCP but which may join the HCP at a later date.

Transportation Analysis Zone (TAZ) - a unit of geography, based on U.S. Census blocks and
data, used in transportation planning models.

Transportation Analysis Area- Action Area roadways with a history of panther-vehicle
collisions within a 25 mile radius of the Plan Area.
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D1RPM Model Area- District One Regional Planning Model (D1RPM, 2010-2040), is a
regional traffic model comprised of the Plan Area and a 12 county area beyond it that includes of
5,628 traffic analysis zones (TAZ) covering 12,400 square miles. It represents the travel
characteristics of a population of approximately 4.1 million residents.

Rural Lands Stewardship Area —a 185,935 acre area of eastern Collier County where a system
of stewardship and restoration credits are used to entitle development at densities higher than
those allowed under the Collier County Land Development Code in exchange for the
preservation of high-value species’ habitat, flowways, water retention areas, and agricultural
lands.

e Stewardship Receiving Area (SRA) - A designated area within the RLSA District that
has been approved for development as a Hamlet, Village, Town or compact rural
development (CRD) and that requires the consumption of Stewardship Credits.

e Stewardship Sending Area (SSA) - A designated area within the RLSA District that has
been approved for the generation of Stewardship Credits in exchange for the elimination
of one or more Land Use Layers.

e Rural Lands Stewardship Overlay Map — The spatial allocation of habitat stewardship
areas, flowway stewardship areas, water retention areas, and open lands in the RLSA.

e Habitat Stewardship Area (HSA) — Approximately 40,000 acres of lands delineated on
the RLSA Overlay Map, which include both areas with natural characteristics that make
them suitable habitat for listed species and areas without these characteristics. These
latter areas are included because they are located contiguous to habitat with natural
characteristics, thus forming a continuum of landscape that can augment habitat values.

e Flowway Stewardship Area (FSA) - Lands delineated on the RLSA Overlay Map,
which primarily include privately owned wetlands that are located within the Camp Keais
Strand and Okaloacoochee Slough. FSAs form the primary wetland flow way systems in
the RLSA District. The FSA comprises approximately 31,000 acres of the RLSA.

e Water Retention Area (WRA) - Privately owned lands delineated on the RLSA Overlay
Map, that have been permitted by the SFWMD to function as agricultural water retention
areas and that provide surface water quality and other natural resource value. WRAs and
their buffers comprise approximately 20,000 acres of the RLSA.

e Agricultural Stewardship Area — A program proposed by Collier County to incentivize
the retention of agriculture lands within the RLSA “Open” designation shown on the
Proposed RLSA Overlay Map. The Open designation is generally in agriculture uses and
where future development may occur. This Agriculture Credit offers an incentive for
property owners to consider an alternative to developing Open lands, and if utilized, will
force 45,000 acre cap on development in the RLSA and prevent development at Base
Zoning densities elsewhere.

e Area of Critical State Concern - The Areas of Critical State Concern Program was
created by the "Florida Environmental Land and Water Management Act of 1972." The
program is intended to protect resources and public facilities of major statewide
significance, within designated geographic areas, from uncontrolled development that
would cause substantial deterioration of such resources. Lands identified as “Preserve”
and “Covered Activities” in the HCP include portions of the Big Cypress Area of Critical
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State Concern; designated by the state to "conserve and protect the natural, environmental
and economic resources and the scenic beauty of the Big Cypress Area, including the
proposed Federal Big Cypress National Fresh Water Reserve, the Everglades National
Park, and ecologically related wetlands, estuarine fisheries, and the fresh water aquifer,
and ecologically related areas.” (Rule 28-25.002, Florida Administrative Code).

e Open Lands — Approximately 95,000 acres of land within the RLSA not designated as
HSAs, FSAs, WRASs and their buffers or a 500’ restoration zone.

Functional Zone — The only area known to support a viable population of panthers based on the
results of recent habitat and PVA modeling. The Functional Zone encompasses 9,094 km? of
occupied habitat in South Florida and supports a panther population that is demographically
viable but will require periodic introduction of new genetic material to be viable in the long-
term, perhaps as many as five female puma every 20—40 years. It is made up of Zones A and B
as mapped by Service and FWC biologists. These zones comprise areas of suitable habitat
identified by the South Florida Random Forest Model (Frakes et al. 2015) and additional areas of
habitat known to support panthers based on existing occurrence data. The Service is in the
process of updating its current regulatory framework to incorporate information from the South
Florida RFP Model, and it is for this reason the Biological Opinion relies on an analysis of
impacts to the Functional Zone rather than Panther Habitat Zones defined by Kautz et al. (2006).

e Zone A —an area that covers 6,103 km? and is largely coincident with the areas of
suitable habitat identified by the South Florida RFP model (Frakes et al. 2015) with a
probability presence >0.338 and an average probability of presence value of 0.667.
Approximately 4357 km? (71 percent) of Zone A is within existing conservation lands.

e Zone B —an area which covers 2,991 km?, is comprised of generally lower quality
habitat that nevertheless provides connectivity among habitats in Zone A, is used by
dispersing panthers, and occasionally supports breeding females. Zone B consists of
panther habitat with a probability of presence ranging from 0.1 to 0.29 and an average
probability of presence value of 0.158. Approximately 1,339 km? (45 percent) of Zone B
IS within existing conservation lands.

Panther Habitat Zones - An earlier effort to map areas of South Florida important for panther
habitat conservation resulted in three distinct regions of panther habitat (Kautz et al. 2006):
Primary Zone (9,189km2), Secondary Zone (3,286kmz2), and Dispersal Zone. Kautz et al. (2006)
developed their spatially explicit habitat model based on adult and subadult panther (>2 years
old; n = 79) radio telemetry records collected from 1981-2001 and concluded that the habitat
zones had the capacity to support approximately 80-94 adult and subadult panthers, a population
size determined by the authors to have a high probability of persistence for 100 years. The
habitat zones delineated by Kautz et al. (2006) and their assessment that these zones had the
capacity to support a viable population of 80-94 panthers formed the basis for the current
Service regulatory framework used to assess impacts to panther habitat. However, the best
available information now suggests that Kautz et al. (2006) underestimated the capacity of these
areas to support panthers, because the density estimate they used (0.91/100 km?; Maehr et al.
1991) is much lower than the range of densities reported today (1.37 to 4.03/100 km?; Sollmann
et al. 2013, Dorazio and Onorato 2018, Onorato et al. 2020).
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e Primary Zone — An area defined by Kautz et al. (2006) as lands essential to the long-
term viability and survival of the Florida panther. Approximately 78 percent of the
Primary Zone is in public ownership, 17 percent is in private ownership, and 5 percent is
in tribal ownership.

e Secondary Zone — An area considered by Kautz et al. (2006) to be comprised of less
suitable habitat only occasionally occupied by panthers, specifically defined as "natural
and disturbed lands in south Florida that may be important to transient sub-adult male
panthers and have the potential to support an expanding panther population, especially if
habitat restoration were possible."

Dispersal Zone — an area that was defined as a small wildlife corridor east of LaBelle, Florida,
intended for protection to facilitate long-term movements of panthers out of South Florida and
into potentially suitable habitats in Central Florida north of the Caloosahatchee River.

BO section 2.1.1.2 Road Segments in the Action Area

Table ll Habitat Crosswali
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B Total acres of Panther Habitat Classes by HCP land-use designation

Panther Habitat Very Low Eligible for Development

Category Development Preservation Density Base Zoning Inclusion Plan Area Total Row Percent Envelope Total
Agriculture 33,370 17,605 0 698 10,289 61,962 38.85% 44,357
Marsh-Shrub-Swamp 1,785 23,630 223 536 2,591 28,766 18.03% 4,913
Other 1,233 2,620 1,119 4 1,891 6,867 4.31% 3,128
Prairie-Grassland 5,446 10,544 507 1,082 1,783 19,361 12.14% 8,311
Upland Forest 1,696 9,704 309 16 1,052 12,777 8.01% 2,764
Wetland Forest 722 25,988 510 94 2,453 29,768 18.66% 3,269
Total 44,252 90,092 2,667 2,431 20,059 159,501 100.00% 66,742
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[Table B Acres of Panther Habitat Classes within 300m of a Forest Edge by HCP land-use designation

Panther H
Agriculture

abitat Category

Marsh-Shrub-Swamp

Other

Prairie-Grassland

Upland Forest

Wetland Forest

Pl
% Plan Area

Total

an Area Total Acres
that is within 300m
of Forest Cover

Table B Panther habitat calculation

A. Panther Ha
Category
Agriculture
Marsh-Shrub-Sw.
Other

Prairie-Grassland

Upland Forest
Wetland Forest

B. Total Plan
Area Panther
Habitat Acres"

24,115
18,633
4,525
12,534
12,777
29,768
102,352

bitat

amp

Total

Plan Area
Very Low Eligible for Panther Development
Development Preservation Density Base Zoning Inclusion Habitat Envelope

11,342 9,181 0 418 3,174 24,115 14,934

998 15,388 217 350 1,680 18,633 3,028

754 1,987 867 2 915 4,525 1,671

3,361 7,094 491 727 862 12,534 4,950

1,696 9,704 309 16 1,052 12,777 2,764

722 25,988 510 94 2,453 29,768 3,269

18,872 69,342 2,394 1,608 10,136 102,352 30,616
44,252 90,092 2,667 2,431 20,059 159,501 66,742
42.6% 77.0% 89.7% 66.1% 50.5% 64.2% 45.9%

“
G. Post- H. Panther J. Post-
C. Panther F. Preference- Development Habitat Acres |. Preference- Development
Habitat Acres E. Preference-  Weighted Preference- within HCP Weighted Preference-
within D. Panther ighted Plan Devel 1t ighted Develop 1t/ Develop / ighted
Development Preference Area Habitat Envelope Acres Habitat Acres Mining Mining Habitat Habitat Acres
Envelope2 Factor® Acres (B*D) (C*D) (E-F) Designation Acres (D*H) (E-1)

14,934 0.962 23,210 14,374 8,836 11,342 10,916 12,294

3,028 1.252 23,321 3,789 19,532 998 1,249 22,072

1,671 0.955 4,322 1,596 2,726 754 720 3,602

4,950 1.274 15,967 6,305 9,662 3,361 4,281 11,686

2,764 1.880 24,016 5,196 18,820 1,696 3,188 20,829

3,269 1.613 48,012 5,273 42,739 722 1,164 46,848

30,616 138,848 36,534 102,315 18,872 21,519 117,330

1. Forest cover plus the extent of all other cover categories within 300 meters.
2. Panther habitat within the Development, Base Zoning, and Eligible HCP land-use designations.
3. The inverse of habitat selection ratios reported in Onorato et al. 2010.

[Table f Interpreting habitat loss as a long-term loss in ecological carrying capacity

Interpreting habitat loss as a long-te rm reduction In panther carrylng capaclty.

Source or
Varlable Calculation Value Units Measure

a draft 554

b draft 554

< Habitat Caloulations B Total Plan Area panther habitat acres {forest cover plus other types within 300m)

d cfa

- /b

F Habitat Caloulations B9 138 348 weghted acres  Preference-weighted Plan Area habitat acres ftotal pre-developmeant].

B Habitat Caloulations G9 102,315 weighted acres  Post-development preference-weighted habitat acres; capacity loss from the full
v ceprri eant s bopea.

h Habitat Caloulations 19 117,330 weighted acres  |Post f preference-weighted habitat acres; capacity loss from the
Drewelopm ent/Mining HE P designation onby.

gd adult panthers  Post-development Plan Area canrying capacity; low density; loss from the full

ar v cnprri et s lopei

i g e adult panthers  Post-development Plan Area carrying capacity; high demsity; loss from the full
e vesd oo en't e lopes.

K #ifrd adult panthers  Post-development Plan Area carrying capacity; low density; loss from the
Drevelopment/Mining HC P designation only.

e adult panthers  Post-development Plan Area carrying capacity; high demsity; loss from the

Developm ent/Mining HC P designa tion only.

m d-i adult panthers  Reduction in post-development Plan Area canrying capacity; low density; loss from the full
o] cvpemisan e boge,

n e-j adult panthers  Reduction in post-development Plan Area canrying capacity; high density ; loss from the
Full dewels proent anvelops,

o d-k adult panthers  Reduction in post-devel spment Flan Area carrying capacity; kew demsity; loss from the
Drevelopm entfhining HC P designation only.

o - adult panthers  Reduction in post-devel spment Plan Area carrying capacity; high density ; loss from the
Drewelopm ent/Mining HC P designation only.
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Near Complete Barrier — Nearly all individuals avoid crossing the road and/or are killed when
they try

Table 9 Traffic Volume Impacts on Wildlife at Different Thresholds (Charry and Jones, 2009)

VEHICLES PER ONSET OF IMPACTS CONTINUUM OF MAJOR NEAR COMPLETE
DAY SUBSTANTIAL IMPACTS HABITAT BARRIER
AVOIDANCE
100-500 Amphibians & Amphibians* & Reptiles
Carnivores
500-1,500 Ungulates & Birds Amphibians (increases for
reptiles)
1,500-3,000 Ungulates (increases for
amphibians & reptiles)

3,000-6,000 Carnivores & Birds

(increases for amphibians,
reptiles, & ungulates
6,000-10,000 Increases for all taxa

10,000+ Birds & Amphibians, Reptiles,
Ungulates Carnivores, Ungulates, &
Small Mammals
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https://ecos.fws.gov/ServCat/Reference/Profile/111968
https://fws.maps.arcgis.com/apps/webappviewer/index.html?id=66e4a31663c54ca9b9f6591f4b8b8683
https://fws.maps.arcgis.com/apps/webappviewer/index.html?id=66e4a31663c54ca9b9f6591f4b8b8683
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https://ecos.fws.gov/ServCat/Reference/Profile/111968
https://fws.maps.arcgis.com/apps/webappviewer/index.html?id=66e4a31663c54ca9b9f6591f4b8b8683
https://fws.maps.arcgis.com/apps/webappviewer/index.html?id=66e4a31663c54ca9b9f6591f4b8b8683
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Crossing Effectiveness

We estimate that the Applicants’ commitment of $12.5 million from the Marinelli Fund would
facilitate the construction of at least 8 wildlife crossings. Before applying these to the 8 deadliest
road segments in the Action Area, we first estimated the average effectiveness of wildlife
crossings in reducing panther/vehicle collisions within ¥ of a mile of the crossing location. We
did this by counting the number of panther/vehicle collisions that occurred within ¥ mile of
existing wildlife crossings prior to construction and the number of panther/vehicle collisions that
occurred within ¥4 mile of the crossing after it was installed. We then averaged the numbers for
each category (before construction and after) and applied the equation:

Crossing Effectiveness = 1- (Average Panther-Vehicle Collisions Before Construction/Average
Panther-Vehicle Collisions After Construction)
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An alternative calculation was to convert the number of mortalities at each location into annual
rates of the record at that location and treat effectiveness as a function of reducing the annual rate
of panther vehicle collisions. For this calculation the number of years in the record prior to
construction and after were each summed and the total number of mortalities for each respective
period (before or after) divided by the number of years in the record to find the annual rate of
panther/vehicle mortalities within % mile of a crossing before and after it was built. We then
applied a modification of the previous equation to calculate the average reduction in annual rate
of mortality:

Crossing Effectiveness = 1- (Annual Panther-Vehicle Collision Rate Before
Construction/Average Panther-Vehicle Collision Rate After Construction)

Because the effectiveness of crossings where panther/vehicle collisions occurred within ¥ mile
of the crossing location prior to construction was 100 percent, and because new crossings would
be imbedded into the network of crossings and already on the landscape, we opted for the higher
outcome of the two methods of estimating crossing effectiveness (Table 10). It is our assessment
this is a reasonable representation of the average effectiveness of crossings integrated into a
landscape network comprised of wildlife crossings located in sequence along common corridors
of panther movement across the landscape. The results, located in Tables 11 & 12, indicate the
aggregate of new wildlife crossings will reduce panther/vehicle collisions within ¥ mile by an
average of 80 percent.

Table 10 Analysis of Average Wildlife Crossing Effectiveness

Crossing name Year installed # of Years in #of Yearsin #of #of Annual Annual
Record Prior to Record After Panther/Vehicle Panther/Vehicle Panther/Vehicle Panther/Vehicle
Construction Construction Collisions Prior to Collisions After Collision Rate Prior Collision Rate After
Construction Construction to Construction Construction
CR 846 - City Gate 2012 40 6 2 0 0.05 0
CR 846 - W of Immokalee 2013 41 5 1 0 0.02439 0
Qil Well Road (W) 2012 40 6 0 0 0 0
Oil Well Road (E) 2012 40 6 0 0 0 0
CR846- Western Wildlife 2001 29 17 0 0 0 0
Crossing
SR 29 - Crossing A 2007 35 11 1 0 0.028571 0
(northern most)
SR 29 - Crossing B (3rd N. 2007 35 11 1 0 0.028571 0
of I-75)
SR 29 - Crossing C (2nd N. 1995 23 23 0 1 0 0.043478
of 1-75)
SR 29 - Crossing D (1st N. 1995 23 23 1 0 0.043478 0
of I-75)
SR 29 - Crossing E (1st S. of 1997 25 21 0 0 0 0
1-75)
SR 29 - Southernmost 1998 26 20 0 1 0 0.05
1-75 on Miller Canal 2016 44 2 2 0 0.045455 0
(western most)
1-75 on Faka Union Canal 2016 44 2 1 0 0.022727 0
1-75 SE of air strip 1993 21 25 0 0 0 0
1-75 over Stumpy Strand #2 1990 18 28 0 0 0 0
1-75 bwn Stumpy and 1993 21 25 0 0 0 0
Pennington
1-75 over Pennington Camp 1989 17 29 0 0 0 0
#4
1-75 btwn Pennington and 1993 21 25 2 0 0.095238 0
Salt Prairie (W)
1-75 btwn Pennington and 1993 21 25 2 0 0.095238 0

Salt Prairie (mid)
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1-75 btwm Pennington and 1993 21 25 0 0 0 0
Salt Prairie (E)

1-75 Salt Prairie #8 1989 17 29 1 0 0.058824 0
1-75 btwn Salt Prairie and 1993 21 25 1 0 0.047619 0
Shanna's (W)

1-75 btwn Salt Prairie and 1993 21 25 0 0 0 0
Shanna's (Mid)

1-75 btwn Salt Prairie and 1993 21 25 0 0 0 0
Shanna's (E)

1-75 over Shannas #12 1989 17 29 0 0 0 0
1-75 Wildlife Crossing #13 1990 18 28 0 0 0 0
1-75 Wildlife Crossing #14 1991 19 27 0 0 0 0
1-75 Wildlife Crossing #15 1990 18 28 0 0 0 0
1-75 btwn #15 and16 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #16 1991 19 27 0 0 0 0
1-75 btwn #16 and 19 (W) 1993 21 25 0 0 0 0
1-75 btwn #16 and 19 (East) 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #19 1990 18 28 0 0 0 0
1-75 btwn #19 and 23 (W) 1993 21 25 0 0 0 0
1-75 btwn #19 and 23 (E) 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #23 1992 20 26 0 0 0 0
1-75 Wildlife Crossing #24 1992 20 26 0 0 0 0
1-75 Wildlife Crossing #25 1992 20 26 0 0 0 0
1-75 Wildlife Crossing #26 1992 20 26 0 0 0 0
1-75 btwn #26 and 28 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #28 1992 20 26 0 0 0 0
1-75 Wildlife Crossing #29 1991 19 27 0 0 0 0
1-75 btwn #29 and 31 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #31 1991 19 27 0 0 0 0
1-75 btwn #31 and 33 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #33 1992 20 26 0 0 0 0
1-75 btwn #33 and 35 1993 21 25 0 0 0 0
1-75 Wildlife Crossing #35 1991 19 27 0 0 0 0
1-75 E of 35 (W) 1993 21 25 0 0 0 0
1-75 E of 35 (mid-W) 1993 21 25 0 0 0 0
1-75 E of 35 (mid-E) 1993 21 25 0 0 0 0
1-75 E of 35 (E) 1993 21 25 0 0 0 0
Corkscrew Road 1994 22 24 0 1 0 0.041667
SR 80 2014 42 4 0 0 0 0
TOTAL 15 3 0.540 0.135
AVERAGE 0.278 0.056 0.010 0.003
% Decrease 80.00% 74.98%

Effect of Conservation Measures

We multiplied 20% (the inverse of crossing effectiveness) by the total estimated panther/vehicle
collisions in the 8 road segments with the highest annual rate of panther/vehicle collisions (Table
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12), without a crossing already being constructed, to simulate effect of 8 crossings facilitated by
the Applicants on future panther/vehicle collisions. The results of this simulation are reported in
Table 13 of this appendix.

The following steps were used to determine the reduced number of mortalities expected in the
Action Area due to HCP-generated traffic once the crossings are considered:

(A) Current Panther Mortality on High Mortality Road Segments

We looked at the current road segments and included any road segments that had panther road
mortality from 2014 through 2018. We selected the 8 segments with the highest panther
mortality in the present to estimate the reduction in mortality from HCP-generated traffic
increases if the 8 wildlife crossing the Applicants’ funding is expected to facilitate are
constructed at either these locations or similarly high mortality road segments in the future. In
other words, in the future we will look across the landscape and are likely to select the locations
with the highest past and present mortalities. The high mortality road segments with associated
panther mortality is found in Table 5-8. Combined, a total of 22 panther mortalities (~4.4/year)
have occurred on these road segments and mortalities range from 2 (0.4/year) to 5 (1/year) on
individual road segments.

(B) Current AADT on High Mortality Road Segment
These AADTSs are found in Appendix A Table 10a in rows 1 and 3 through 9.
(C) Future AADT on High Mortality Road Segments from HCP-generated Traffic

The Future AADTSs on High Mortality Road Segment from HCP-generated traffic was calculated
using the Adjusted D1IRPM Model and can be found in Appendix A. These segments are
identified in the appendix by a Road Segment Identifier, constructed through the combination of
two-way road segment traffic volumes listed under “A” and “B” in the FDOT D1RPM Model
outputs. Only those segments with a history of panther mortality were used for calculating future
mortality because the equation for calculating future mortality includes a measure of current
mortality. We assumed road segments with existing mortality contained all of the features that
would contribute to future mortality, such as the presence of habitat and panthers adjacent to
areas of current panther-vehicle collision.

(D) Future HCP mortality on High Mortality Road Segments

We estimate the predicted proportion of future panther mortality due to HCP-generated traffic on
each road segment with a history of high panther mortality using the following formula:

Future HCP mortality on High Mortality Road Segments = (Current Panther Mortality on High
Mortality Road Segments / Current AADT on High Mortality Road Segment) x Future AADT on
High Mortality Road Segment from HCP-generated Traffic.

Future mortality on high mortality Road Segments ranges from 0.4 to 2.6, and can be found in
Appendix A. These segments are identified in the appendix by a Road Segment Identifier,
constructed through the combination of two-way road segment traffic volumes listed under “A”
and “B” in the FDOT D1RPM Model outputs.
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(E) Future HCP Mortality Reduction on High Mortality Road Segments

To estimate the amount of mortality that is predicted to be reduced along each high mortality
road segment when the conservation measure is implemented we assumed 1 crossing with
fencing in each location would reduce mortality by 80 percent (See section 5.2.2.4 for method
used to determine 80 percent reduction per crossing) at that location. The following equation was
used to determine the reduction at each high mortality road segment:

HCP Mortality Reduction on High Mortality Road Segment = Future HCP Mortality on High
Mortality Road Segments x 0.80

The reduction per high mortality road segment is listed in Table 12 in Appendix A.
(F) Future HCP Mortality Reduction due to HCP Conservation Measure

To estimate the total reduction in mortality after the conservation measure is considered we
totaled the reduction in mortality at each high mortality road segment. The total reduction in
panther mortality expected due to implementation of the 8 wildlife crossings is 3 fewer
mortalities per year (above present) in the Action Area (Table 5-9).

Finally, to account for the possibility that crossing effectiveness could be increased in the future,
we simulated conditions where mortality at the 8 highest mortality ‘hot spots’ were reduced by
100 percent within ¥ mile for the purpose of comparison. This simulation found that 8 wildlife
crossings with 100 percent effectiveness reduced projected mortality by 4 panthers/year at full
build out. The reduction in mortality from increasing effectiveness from 80 percent to 100
percent would result in 1 fewer mortality (above present) in the Action Area.

(G) Future Reduced HCP Mortality in the Action Area

To estimate total predicted proportion of future panther mortality due to HCP-generated traffic
after implementation of the minimization measure, we used the following formula:

Future Reduced HCP Mortality in the Action Area = Future HCP Mortality in the Action Area —
Future HCP Mortality Reduction due to HCP Conservation Measure

Table 11 PVM Adjusted for the Installation of 8 New Wildlife Crossings Proposed by the Applicants

2070 Non-HCP 2070 HCP

Road Segment 2070 Non- 2070 HCP 2070 Total PVM w/ 8 PVM w/8 2070 Total PVM
Identifier HCP PVM PVM PVM Crossings Crossings w/ 8 Crossings
11416_11415 2.058 0.006 2.713 0.412 0.001 0.413
27167_27202 0.514 0.186 2.643 0.103 0.037 0.140
27369_24041 0.036 0.626 2.641 0.007 0.125 0.132
27457_27458 0.042 0.002 2.241 0.008 0.000 0.009
26919_26934 0.019 0.474 1.442 0.004 0.095 0.099
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27414 24845
24039_27446
27360_27362
25001_25027
24206_24208
27362_27363
27213 27221
2653926638
24627_24810
27156_27180
11506_11826
24054 27453
27453 24047
24068_27441
26493 26539
24030_24035
26952_27018
26934_26919
27168_27163
24833_24830
27231 27233
26750_26770
27213 27202
24811 27270
27270 27271
26265_26252
26662_26668
26493 24000
2745227655
27087_27018
27439 27440
11420 11421
11512_11418
27485 27492
11828 11827
11467_27489
24833 27477
27429 27422
27180_27156
25888_25800
25920 25922
25024 25922
25927 25931
27185_27200
27202_27200

0.025
0.019
0.007
0.857
0.052
0.007
0.100
0.309
0.612
0.339
0.566
0.007
0.007
0.007
0.214
0.004
0.309
0.006
0.004
0.030
0.003
0.174
0.050
0.045
0.045
0.322
0.127
0.107
0.017
0.173
0.018
0.195
0.188
0.015
0.208
0.038
0.015
0.012
0.113
0.208
0.208
0.208
0.208
0.051
0.051

0.655
2.198
0.001
0.071
0.535
0.896
2.129
0.177
0.005
0.108
1.120
0.112
0.636
0.635
0.004
0.435
0.045
0.050
0.033
0.068
0.476
0.325
0.342
0.760
0.344
0.001
0.030
0.354
0.260
0.055
0.207
0.196
0.068
0.090
0.073
0.103
0.415
0.263
0.361
0.012
0.012
0.012

0.167
0.004

1.145
1.012
0.903
0.895
0.879
0.874
0.860
0.852
0.685
0.664
0.662
0.643
0.643
0.633
0.568
0.540
0.494
0.481
0.480
0.445
0.439
0.430
0.410
0.389
0.387
0.366
0.307
0.284
0.280
0.280
0.278
0.263
0.256
0.249
0.238
0.234
0.222
0.222
0.221
0.220
0.220
0.220
0.220
0.219
0.219

0.005
0.004
0.001
0.171
0.052
0.007
0.100
0.309
0.612
0.339
0.566
0.007
0.007
0.007
0.214
0.004
0.309
0.006
0.004
0.030
0.003
0.174
0.050
0.045
0.045
0.322
0.127
0.107
0.017
0.173
0.018
0.195
0.188
0.015
0.208
0.038
0.015
0.012
0.113
0.208
0.208
0.208
0.208
0.051
0.051

0.131
0.440
0.000
0.014
0.535
0.896
2.129
0.177
0.005
0.108
1.120
0.112
0.636
0.635
0.004
0.435
0.045
0.050
0.033
0.068
0.476
0.325
0.068
0.760
0.344
0.001
0.030
0.354
0.260
0.055
0.207
0.196
0.068
0.090
0.048
0.103
0.415
0.263
0.361
0.012
0.012
0.012
0.000
0.167
0.004

0.136
0.443
0.002
0.186
0.587
0.903
2.230
0.486
0.618
0.448
1.687
0.120
0.643
0.643
0.218
0.440
0.354
0.057
0.036
0.099
0.479
0.499
0.118
0.804
0.389
0.323
0.157
0.461
0.277
0.228
0.226
0.392
0.256
0.105
0.256
0.140
0.430
0.276
0.474
0.220
0.220
0.220
0.208
0.219
0.055
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27549_27263 0.144 0.158 0.212 0.144 0.158 0.301

27153_24825 0.051 0.050 0.208 0.051 0.050 0.100
11468 11800 0.034 0.068 0.194 0.034 0.068 0.102
10435_10336 0.186 0.828 0.193 0.186 0.828 1.014
23802_27057 0.075 0.001 0.187 0.075 0.001 0.077
27536_27549 0.127 0.167 0.183 0.127 0.167 0.294
25883_25885 0.168 0.543 0.177 0.168 0.543 0.711
11440 11508 0.073 0.076 0.176 0.073 0.076 0.150
11534 11553 0.038 0.137 0.175 0.038 0.137 0.175
11648 11469 0.038 0.160 0.175 0.038 0.160 0.197
26666_26771 0.116 0.867 0.171 0.116 0.867 0.983
24433_24481 0.166 0.012 0.171 0.166 0.012 0.178
27482_27499 0.105 0.056 0.155 0.105 0.056 0.161
26294_24018 0.121 0.107 0.148 0.121 0.107 0.227
23952_26666 0.102 0.028 0.147 0.102 0.028 0.130
26605_26464 0.057 0.036 0.128 0.057 0.036 0.092
11440 11473 0.023 0.090 0.113 0.023 0.090 0.113
11473 11440 0.023 0.090 0.113 0.023 0.090 0.113
11531 11473 0.023 0.137 0.113 0.023 0.137 0.160
26155_26078 0.077 0.256 0.090 0.077 0.256 0.333
24216_24219 0.010 0.210 0.086 0.010 0.210 0.220
27461_27500 0.031 0.050 0.082 0.031 0.050 0.082
27564_27566 0.031 2.605 0.082 0.031 2.605 2.636
27107_26867 0.028 0.036 0.064 0.028 0.036 0.064
27162_27107 0.028 0.036 0.064 0.028 0.036 0.064
27218_27204 0.028 1.423 0.064 0.028 1.423 1.451
26859 27111 0.028 0.038 0.061 0.028 0.038 0.067
11928 12538 0.052 0.993 0.053 0.052 0.993 1.045
11892 11955 0.044 0.096 0.048 0.044 0.096 0.140
11953 11954 0.039 0.004 0.043 0.039 0.004 0.043
24320 24337 0.039 0.179 0.042 0.039 0.179 0.219
11658 11514 0.005 0.234 0.041 0.005 0.234 0.239
25955_26075 0.035 0.013 0.040 0.035 0.013 0.048
25069_25051 0.031 0.009 0.034 0.031 0.009 0.040
24534 24541 0.031 0.001 0.032 0.031 0.001 0.032
24541 24547 0.031 0.002 0.032 0.031 0.002 0.033
24559 24553 0.030 0.001 0.031 0.030 0.001 0.031
23492 23581 0.029 0.000 0.030 0.029 0.000 0.030
23893_24095 0.029 0.000 0.029 0.029 0.000 0.029
24060_23982 0.029 0.044 0.029 0.029 0.044 0.073
24847 27489 0.037 0.000 0.037 0.037
TOTAL 11 26 37 8 22 31

Above Present 5 11 16 2 8 10
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Table 12a and 13b. The effects of additional wildlife crossings and internal trip capture on panther mortality above present. All
values indicate annual mortality at full build-out of HCP proposed developments. Negative values indicate a reduction in
mortality from a non-HCP source or from current mortality. Bold and orange cell shading indicates the range expected with

currently proposed HCP conservation measures applied. For the purpose of the PVA all values were rounded up to the nearest
whole number

Additional 20

Wildlife

Crossings 30

80%
4.28

70%

6.41
5.79
4.42
4.13

2.54
1.33
1.03
-0.05

11.05
8.29
6.88
5.87
4.33
3.18
1.37
0.75
-0.58

60%

8.55
7.72
5.89
5.51

3.38
1.78
1.37
-0.06

13.19
10.22
8.36

5.22
4.03
1.82
1.09
-0.60

Internal Trip Capture

HCP (a)
50% 40% 30%
10.69 12.83 14.97
9.65 11.58 13.51
7.37 8.84 10.32
6.88 8.26 9.64
4.46 5.35 6.25
4.23 5.08 5.92
2.22 2.67 3.11
1.72 2.06 2.41
-0.08 -0.10 -0.11
HCP + Cumulative Effects (b)
15.33 21.74 22.81
12.15 17.94 18.91
9.83 14.25 14.99
8.62 12.75 13.44
6.11 8.79 9.24
4.87 7.41 7.83
2.26 3.60 3.82
144 2.47 2.64
-0.62 -0.66 -0.67

20%

17.10
15.44
11.79
11.01

6.77
3.56
2.75
-0.13

23.88
19.88
15.73
14.13
9.68
8.25
4.04
2.81
-0.68

10%

23.09
20.85
1591
14.87

9.14
4.80
3.71
-0.17

24.95
20.84
16.46
14.81
10.13
8.68
4.26
2.98
-0.69

0%

21.38
19.30
14.74
13.77

8.46
4.45
3.44
-0.16

26.02
21.81
17.20
15.50
10.57
9.10
4.48
3.15
-0.70

Table 13c. Relationship between acres developed, human population size, daily trips, and panther/vehicle mortality on 91 road
segments with existing records of panther/vehicle mortality. This table assumes 50 percent internal capture. For the purpose of
the PVA all numbers were rounded to the nearest whole number.

Non-

Daily HCP HCP Total
Daily Trips Annual Annual Annual
Trips From/To PVM PVM PVM Mortalit
Percent Acres Residents Dwellings From/To Non- Rate Rate Rate *Total Annual y from Total
Develope Develope Above Above HCP HCP 2070 Total Above Above Above PVM Rate other Morali
d d Present Present Footprint Areas Daily Trips Present Present Present Above Present sources ty
0% 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00
10% 3,997 17,400 9,148 71,799 62,727 134,525 1.07 0.46 1.53 0.98 0.40 1.38
20% 7,995 34,800 18,296 143,59 125,45 269,051 214 0.93 3.06 197 0.80 2.77
7 3
30% 11,992 52,200 27,444 215,39 188,18 403,576 3.20 1.39 4.60 2.95 1.20 4.15
6 0
40% 15,989 69,600 36,592 287,19 250,90 538,101 4.27 1.86 6.13 3.93 1.60 5.53
5) 7
50% 19,987 87,000 45,740 358,99 313,63 672,627 5.34 2.32 7.66 4.92 2.00 6.92
4 3
60% 23,984 104,40 54,888 430,79 376,36 807,152 6.41 2.78 9.19 5.90 2.40 8.30
0 2 0
70% 27,981 121,80 64,036 502,59 439,08 941,677 7.48 3.25 10.72 6.88 2.80 9.68
0 1 7
80% 31,978 139,20 73,184 574,39 501,81 1,076,203 8.54 3.71 12.26 7.86 3.20 11.06
0 0 3
90% 35,976 156,60 82,332 646,18 564,54 1,210,728 9.61 4.18 13.79 8.85 3.60 12.45
0 8 0
100% 39,973 174,00 91,480 717,98 627,26 1,345,254 10.68 4.64 15.32 9.83 4.00 13.83
0 7 6

*with 8 additional wildlife crossings

Habitat Degradation & Other Causes
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Process of Estimating Mortality from All Other Causes

In addition to lost carrying capacity, panthers displaced from the developed portions of the Plan
Area will be exposed to greater risk of mortality from intra-specific aggression and other
lethal/injurious stressors (e.g., traffic on roads), and even where these don’t occur competition
for limited feeding, breeding, and sheltering resources will likely shorten life expectancy and
reproductive output of panthers.

1.

2.

ok w

10 percent increase in Housing Density = 6.5 percent increased risk of individual
mortality (Moss et al. 2016)

25 percent increase in Housing Density in the Plan Area (39,973 developable acres in the
159,489 acres Plan Area)

(0.25/0.10 x 0.065) x 100 = 16.3 percent increase in risk of mortality

16.3 percent increase in risk of mortality x 33.41 Florida panthers = 5.2 panthers/year
Correction Factor = only estimating mortality on the likely proportion of new roadways
on which Panther Vehicle Mortality hasn’t already been estimated (0.413) (Table 14) and
causes of mortality without an analog in South Florida (-0.09998) (Table 15).
(Correction Factor) x Unadjusted Mortality of Panthers to all other Causes = Adjusted
Annual Mortality from all other Causes

(0.413-0.09998) x 5.2 = 1.6 additional panthers take/year from all other causes, rounded
to 2 panthers taken/year at full buildout

Table 13 Correcting our estimate of panther mortality from all other causes to exclude mortality occurring on roadways on
which panther mortality has already been estimated in Section 5.3.1.4

Proportion of Original All-source Corrected
Whole Mortality Est. Mortality
Existing Roads in | 118 mi.  0.587 N/A N/A
RLSA
Future Estimated | 83 mi. 0.413 2.89 2

Additional Roads

in RLSA

Table 14 Correcting our estimate of panther mortality from all other causes by eliminating sources of mortality identified by (1)
Moss et al. (2016) but for which there is no analog in South Florida.

Shot

(legally or 0.710
illegally) 0.850 0.092 6.533 0.769 -0.677
Euthanasia 040
DlEEES 1.000 1.000 0.108 0.000 0.000 0.108
Wildfire 0571 0571 0.062 0.000 0.000 0.062
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Interspecific

Agaression 4.400 4.400 0.475 1.960 0.231 0.244
Unknown 2.290 2.290 0.247 0.714 0.084 0.163
ANNUAL

CATE 9.111 9.111 9.207 -0.09998

Cumulative Effects

Motor Vehicle Mortality Associated with Cumulative Effects

Within the Action Area our cumulative effects analysis analyzes the impact of increases in traffic
volume from future, non-Federal, non-HCP sources we believe are reasonably certain to occur
on the same roadways. Based on our review of past developments in the region we estimate
approximately 25.3 percent of future, possible developments are pursued without review by the
Service. Thus, we assume that 25.3 percent of traffic volume identified in the DIRPM would
likewise originate from developments the Service would not have opportunity to review.

Because the requested duration of the ITPs is 50 years during which we anticipate full build-out,
we used estimates of future traffic volumes in the year 2070. Specifically, we analyzed
cumulative effects by:

1. Current Road Segment Mortality:

Our analysis of panther/vehicle collisions and traffic volume generated from past projects in the
Action Area found increasing traffic volume increases impacts to the panther. However, our
analysis and literature review also indicate many additional factors aside from traffic volume
also influence the probability of panther/vehicle collisions. These include, but are not limited to,
the abundance of panthers in proximity to roadways, the availability of suitable panther habitat
near roadways, the presence of wildlife crossings, traffic speed, and road width (Schwab and
Zandbergen, 2011). We believe the recent history of panther mortalities on a particular road
segment is the best available means of integrating the combined influence of all such factors
operating along a given roadway. Thus, we predict future annual mortality rates for each road
segment in the Action Area will increase as a linear function of traffic volume consistent to that
observed by Charry and Jones (2009) and subsequently confirmed by our own analysis of the
record of panther vehicle mortality increases in response to increased traffic from a development
in the Action Area that is similar to those described in the HCP (Ave Maria).

Vehicle collisions killed 110 panthers on 91 road segments in the Action Area between 2014 and
2018, with 40 percent of all mortalities being females. The 5-year mortality rate on individual
road segments varied between 0 and 5 individuals/5 years, with at least one mortality occurring
on the segment during the baseline period. Annual mortality for individual road segments is
provided in Appendix A.

2. Current Road Segment AADT in Action Area:

The current road segment AADTSs in the Action Area are an average of AADTS on each road
segment from 2014 through 2018, and can be found in Appendix A. The current AADTS for
segments within FDOT’s District 1 road network vary from 0 to 133,700. Only those segments
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in the Action Area with a history of panther mortality were used for calculating future mortality.
These segments are identified in the appendix by their Road Segment Identifier. The reason for
only including these segments is that the equation for calculating future mortality includes a
measure of current mortality.

3. 2040 Road Segment Non-HCP AADT in Action Area:

The 2040 Road Segment non-HCP AADTSs in the Action Area as calculated using the Adjusted
D1RPM Model can be found in Appendix A. These segments are identified in the appendix by
the road segment identifier, which is the concatenated key used in the FDOT traffic model that
serves as the bi-directional road segment identifier. The AADT for these segments is the increase
in AADT above the current AADT. Only those segments with a history of panther mortality
were used for calculating future mortality because the equation for calculating future mortality
includes a measure of current mortality. We assumed road segments with existing mortality
contained all of the features that would contribute to future mortality, such as the presence of
habitat and panthers adjacent to areas of current panther-vehicle collision.

4. 2070 Road Segment Non-HCP AADT in Action Area

The 2070 Road Segment AADTSs were estimated because the duration of the ITP, if issued, is 50
years. We estimated the non-HCP generated 2070 AADT per segment (non-HCP sourced traffic
volume increase at the time of ITP expiration) by first determining the expected annual rate of
traffic increase between current and 2040 per road segment using the following equation:

Expected annual rate of traffic increase per road segment = (2040 Non-HCP AADT per segment
— Current AADT per segment) / 22 years.

We then used this rate to estimate the 2070 traffic volumes per road segment due to non-HCP
generated traffic by multiplying the rate calculated above by 52 years (the number of years
between 2018 and 2070).

5. 2070 Road Segment non-HCP Mortality in the Action Area

We estimate the predicted proportion of future panther mortality due to non-HCP generated
traffic on each road segment with a history of panther mortality in the Action Area using the
following formula:

2070 Road Segment non-HCP Mortality in Action Area = (Current Road Segment Mortality /
Current Road Segment AADT in Action Area) x 2070 Road Segment Non-HCP AADT in
Action Area.

2070 Road Segment non-HCP Mortality in the Action Area ranges from .04 to 8, and can be
found in Appendix A. These segments are identified in the appendix by “AB Segment”; or
simply “AB” in the adjusted D1RPM geospatial data set.

6. 2070 Non-HCP Mortality in the Action Area

To get the total Non-HCP predicted mortality in 2070 we totaled the 2070 mortality per road
segment from step 5.

37|Page



Effects of Conservation Measures on Motor Vehicle Mortality

The following steps were used to determine the reduced number of mortalities expected in the
Action Area due to non-HCP generated traffic once the crossings are considered.

(A) Current Panther Mortality on High Mortality Road Segments

We looked at the current road segments and included any road segments that had panther road
mortality from 2014 through 2018. We selected the 8 segments with the highest panther
mortality to estimate the reduction in mortality from HCP-generated traffic increases if the 8
wildlife crossing the Applicants’ funding is expected to facilitate are constructed at either these
locations or similarly high mortality road segments in the future. The high mortality road
segments with associated panther mortality are found in Table 5-9. Combined, a total of 22
panther mortalities have occurred on these road segments over a 5-year period and mortalities
range from .4 to 1 per year on individual road segments.

(B) Current AADT on High Mortality Road Segments
These AADTSs are found in Appendix A Table 10a in rows 1 and 3 through 9.
(C) 2070 AADT on High Mortality Road Segment from non-HCP generated Traffic

The 2070 AADTs on High Mortality Road Segment from non-HCP generated traffic was
calculated using the Adjusted D1RPM Model and can be found in Appendix A. We calculated
the 2070 AADT for all road segments in step 4 above, and the high mortality segments are
identified in the appendix by the road segment identifier. The road segment identifier is the
concatenated key used in the FDOT traffic model that serves as the bi-directional road segment
identifier. Only those segments with a history of panther mortality were used for calculating
future mortality because the equation for calculating future mortality includes a measure of
current mortality. We assumed road segments with existing mortality contained all of the
features that would contribute to future mortality, such as the presence of habitat and panthers
adjacent to areas of current panther-vehicle collision.

(D) Future non-HCP Mortality on High Mortality Road Segments

We estimate the predicted proportion of future panther mortality due to non-HCP generated
traffic on each road segment with a history of high panther mortality using the following
formula:

Future non-HCP Mortality on High Mortality Road Segments = (Current Panther Mortality on
High Mortality Road Segments / Current AADT on High Mortality Road Segment) x 2070
AADT on High Mortality Road Segment from non-HCP generated Traffic.

Future non-HCP mortality on high mortality Road Segments ranges from 0.4 to 8, and can be
found in Appendix A. These segments are identified in the appendix by the road segment
identifier.

(E) Future non-HCP Mortality Reduction on High Mortality Road Segments

To estimate the amount of mortality that is predicted to be reduced along each high mortality
road segment when the conservation measure is implemented we assumed 1 crossing with
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fencing in each location would reduce mortality by 80 percent (See section 5.2.2.4 for method
used to determine 80 percent reduction per crossing) at that location. The following equation was
used to determine the reduction at each high mortality road segment:

HCP Mortality Reduction on High Mortality Road Segment = Future HCP Mortality on High
Mortality Road Segments x 0.80

The reduction per high mortality road segment is listed in Table 5-9, and in the Appendix.
(F) Future non-HCP Mortality Reduction due to HCP Conservation Measure

To estimate the total reduction in non-HCP mortality after the conservation measure is
considered we totaled the reduction in non-HCP mortality at each high mortality road segment.
The total reduction in panther mortality expected due to implementation of the 8 wildlife
crossings is 4 fewer mortalities per year in the Action Area.

(G) Future Reduced non-HCP Mortality in the Action Area

To estimate total predicted proportion of future panther mortality due to non-HCP generated
traffic after implementation of the minimization measure we used the following formula:

Future Reduced non-HCP Mortality in the Action Area = Future non-HCP Mortality in the
Action Area — Future non-HCP Mortality Reduction due to HCP Conservation Measure

Population Viability Analysis (PVA)

1. PVA s awidely utilized, species-specific method of structured risk assessment that
allows managers to compare the potential effects of different proposed courses of action,
and manners of carrying out proposed actions, on the viability of populations over time.

2. Federal agencies, including the Service, regularly use PVAs as a conservation tool.

3. The Service formally trains dozens of biologists annually to perform PVAs using
platforms such as Excel, VORTEX, and RAMAS in numerous courses offered through
the National Conservation Training Center.

4. PVAs performed on these platforms are regularly published in peer-refereed scientific
publications.

5. Recovery criteria for Florida panther are defined by the results of PVAs run in RAMAS
GIS (Root, 2004) and VORTEX (Seal and Lacy 1989). PVA also defines the Recovery
Criteria for the 68 species covered by the South Florida Multi-Species Recovery Plan.
For this reason we analyzed the impact of the ECMSHCP using the same tool and
metrics used to analyze threats and needs of listed species across South Florida.
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6. Arecent PVA is used extensively to defines the status of the species in the current draft
Florida Panther Species Status Assessment. Thus, we analyzed the impact of the
ECMSHCP on the status of Florida panther using the same PVA, but loaded into a
platform that can be more easily replicated by Service-trained biologists (See 3 Above).

7. The parameters used for our PVA are well known, peer-reviewed, and published.
Likewise, the model has been tested, published and supported. When we input the
demographic parameters estimated by Hostetler et al. (2013), and re-estimated and used
by van de Kerk et al. (2019), into the Metapop feature in RAMAS Landscape 6 we were
able to reproduce the same results as the authors of the most recent study, accurately
predict the population trend represented by the Minimum Annual Count of panthers from
1996 to 2015, and arrive at the same Baseline future probability of extinction previous
authors did when genetic information was excluded from the model.

Additional Assumptions (See Table 16):

a. The Florida panther population south of the Caloosahatchee River is a closed
population (no appreciable immigration or emigration of individuals).

b. The majority of the Florida panther population will remain south of the
Caloosahatchee River.

c. The Service will maintain the genetic health of the population through
translocation when necessary, and in a manner consistent with the
recommendations of van der Kerk et al. (2019).

d. The present Florida panther population is between 120 and 230 adults of both
sexes.

e. The present Florida panther population is at or near average annual carrying
capacity (K) of habitat south of the Caloosahatchee River. However, it is possible
future habitat management may increase carrying capacity to range-wide effect. It
IS also possible present assumptions about maximum attainable panther densities
are wrong. Thus we assume the true K could actually be up to 40 percent higher
than the present population size.

f. The current Florida panther population is at a stable age distribution.

g. Florida panthers are polygynous and the survivorship and reproduction of females
are the man influence on population size and growth.

h. Scramble competition best describes the density dependent effect of individual
panthers competing with one another for resources.

i. All sources of past mortality were captured in the vital rate statistics estimated by
van der Kerk et al. (2019).

j. Sea Level Rise of 1m will occur by 2070 but will not take additional Florida
panther habitat beyond that time.

k. Full build-out of development proposed in the HCP will occur gradually and
require the entire 50 year period of the proposed Incidental Take Permit to
complete.

I. New communities will have an average of 50 percent internal trip capture due to
the presence of services that limit the need of residents to travel.
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8.

10.

m. Impacts of HCP proposed development to panthers will be proportional to the
amount of proposed development completed at any given time.

n. Collisions with motor vehicles and other instances of anthropogenic impact will
strike individual Florida panthers at a rate relative to the representation of their
sex, age, and reproductive status in the population.

0. All development in the HCP footprint will be compact and concentrated away
from Florida panther habitat to the maximum extent practicable.

p. There will be no loss of Florida panther preferred habitats in the Preserve Areas.

We applied the Effects of the Action by adding them as gradually increasing “Harvests”
in RAMAS Landscape. To achieve this, we gradually increased the severity of effects
from 0 to the maximum estimated effect across a 50 year time span to simulate gradual
buildout of HCP proposed development and accretion of effects to panthers in the
Metapop Harvest Function. Specifically, the maximum reduction in Carrying Capacity
(K) attributable to habitat loss was 0 at time step (year) 0, and 2 at time step (year) 50 and
beyond, with the maximum reduction in individuals accumulating gradually across all
time steps until the maximum of 2 was reached in year 50.

We constrained the Effects of the Action on Florida panthers by the abundance of Florida
panthers. For example, when there are fewer panthers there are fewer panther/vehicle
collisions, and when there are more panthers there are more panther/vehicle collisions.
The regression of panther/vehicle collisions and Population Size (N) established a
density-dependent limit on how many panthers could be taken from the Effects of the
Action at any given N (Figures 2 & 3). Constraints were both time limited (see above)
and N limited, with constraints on maximum possible mortality at any given time interval
being input in the Change In Harvest from Nwi/to Nmax feature of the Harvest Function in
RAMAS Metapop.

Values for Minimum and Maximum Panther/vehicle mortality when N=X, where
X=PVM, were constant. For example, whether the population between 1995 and 2015
was 26 to 149 panthers (counted by McBride) or actually represented a growth of 40 to
230 adults over the same period, the Minimum and Maximum panther/vehicle mortalities
allowable in the PVA were the same.
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Figure 2 McBride Count and Panther/Vehicle Mortality over time
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11. Each scenario incorporated demographic and environmental stochasticity (random
change from year to year) by allowing for the random selection of demographic values
and carrying capacity (K) values within 1 standard deviation of the parameter estimate,
and within 1 standard deviation of the maximum carrying capacity of the system as

defined in the model.
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12. Different scenarios were run to account for a range of possible actual initial population
sizes (No ranging between 120 — 230 adults) and carrying capacities (No=Ko, No=80
percent of Ko, and No = 60 percent of Ko), and every possible combination of these.

13. Each scenario (No, Ko, and Effects) (Baseline + SLR, Baseline + SLR + HCP, & Baseline
+ SLR + HCP + CE) was run for at least 100 iterations for a duration of 150 years (time
span of the proposed Incidental Take Permit + 100 years). Each combination was also
repeated at least 3 times with different possible values for Rmax (the maximum rate at
which the population can grow when it is small).

14. Each scenario was saved in the Service’s Administrative Record, and relevant outputs
transcribed to a spreadsheet also retained in the Administrative Record. Results of each
PV A permutation were analyzed statistically as described in Section 5.5.

Table 15 PVA information.

Software: Ramas Landscape 6

Replications: 100

Duration: 150 time steps

One time step = 1 year

Population (120-230), Only Females (60-115)

Three Stages: Juvenile, Adult, and Old Adult @ Stable Age Distribution
Demographic Stochasticity is in effect, 1 SD of input values
Environmental stochasticity distribution is Lognormal
Extinction threshold for metapopulation: 10

Density Dependence Type: Scramble

2018 Abundance! (No) = 60, 88, 115 Females

2018 Carrying Capacity Remaining? ((K-N)/K) = 0.0 0.2, and 0.4 of Ng
Standard Deviation of K: 1.0

Relative fecundity = 1

Rmax = 1.02,1.04,1.06

Habitat Loss from 1m Sea Level Rise (SLR) by 2070: 18%
Demographic Inputs (der Kerk et al (2019))

Survival

Female Subadult 0.97 + 0.02

Prime adult 0.86 + 0.03

Old adult 0.78 + 0.09

Probability of Reproduction
Female Subadult 0.35 + 0.08
Prime adult 0.50 £ 0.05

Old adult 0.25 + 0.06

Kittens Produced Annually
Female Subadult 2.80 + 0.05
Prime adult 2.67 + 0.01

Old adult 2.28 + 0.13

1. Our past scenarios only included the minimum likely No of 120 adult panthers (60 females). We’ve since expanded our
analysis to include the full range of possible current population sizes estimated by FWC (120-230 individuals).

2. Our past PVA only utilized No = Ko and Ny = 80 percent of Ko. Our current PVA incorporates scenarios where No may equal
60, 80, and 100 percent of Ko.
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