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Dear Colonel Carpenter: 

This document transmits the Fish and Wildlife Service's (Service) biological opinion for issuing 
a U.S. Army Corps of Engineers (Corps) permit for the construction of the South Florida Water 
Management District's (District) Acceler8 project known as the Everglades Agricultural Area 
(EAA) A-1 Reservoir Project (EAA A-1 Reservoir) and its effects on the endangered Florida 
panther (Puma concolor colyi) in accordance with section 7 of the Endangered Species Act of 
1973, as amended (Act) (87 Stat. 884; 16 U.S.C. 153 1 et seq.). The EAA A-l Reservoir project 
will comprise the eastern cell of the larger Comprehensive Everglades Restoration Plan (CERP) 
EAA Storage Reservoir Project (EAA Project). This biological opinion is based on: information 
provided in the February 2006 EAA Project Revised Draft Project Implementation Report and 
Environmental Impact Statement (Revised Draft PIWEIS) (Corps and District 200th) which 
serves as the biological assessment for the EAA Project and the EAA A- 1 Reservoir project; a 
separate Corps effects determination letter dated September 2.2005; a Public Notice for the 
Acceler8 component dated October 12,2005, the Regulatory Supplemental Draft Environmental 
Impact Statement (EIS) for the EAA A-1 Reservoir (Corps and District 2006b); a February 10, 
2006. letter from the Corps providing additional Florida panther information requested by the 
Service and initiating formal consultation; and meetings, telephone conversations, e-mail, and 
other sources of information. Additional information related to the Florida panther was received 
by the Service on March 23,2006. A complete administrative record of this consultation is on 
file at the Service's South Florida Ecological Services Office, Vero Beach, Florida. 
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Executive Summary 
 
The Acceler8 portion of the EAA Project reservoir site is located within a portion of the EAA 
referred to as Compartment A-1 in Sections 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 26, 27, 28, 29, 30, 31, 32, 35, 36, Township 46S and Range 37E; and Section 
31, Township 46S and Range 38E, Palm Beach County, Florida. The 15,924-acre project site is 
composed of approximately 15,456 acres of atypical jurisdictional wetland areas (farmed 
sugarcane fields), 188 acres of jurisdictional nonagricultural wetlands, 150 acres of jurisdictional 
canals and ditches and 119 acres of roads/urban/industrial use.  The proposed EAA Reservoir A-1 
project is located in the eastern half of Compartment A, on land known as the Talisman Tract, 
and is bounded on the north and northwest by agricultural land, on the east by U.S. Highway 27 
and the North New River Canal, on the south by Stormwater Treatment Area 3/4, and on the 
southwest by the Holey Land Wildlife Management Area (WMA) managed by the Florida Fish 
and Wildlife Conservation Commission (FWC). 
  
According to information presented in the Regulatory Supplemental Draft EIS and information 
requested by the Service, the District proposes to construct an approximately 15,200-acre above-
ground reservoir in the eastern portion of Compartment A (Figure 1).  The reservoir will consist 
of one cell capable of storing a total of 190,000 acre-feet of water at an approximate depth of  
12 feet.  Existing agricultural canals and an interior borrow canal excavated for levee material 
will provide approximately three to five percent of the EAA A-1 Reservoir floor as deep-water 
refugia for aquatic organisms within the reservoir.  The current design includes an earthen zoned 
embankment around the perimeter of the reservoir, approximately 23 feet in height with a 1V:3H 
slope.  The exterior face of the embankment will be planted with sod.  Along the interior face of 
the embankment, a wave-breaking bench overlain with concrete will extend from the reservoir 
ground surface to approximately 13.3 feet in height (slightly above maximum water level), with 
the remaining interior portion of the embankment covered in concrete steps (Figure 2a).  As the 
interior face of the embankment will be covered in concrete, the reservoir will not possess a 
vegetated littoral area.  A 150-foot wide seepage buffer will be constructed along the eastern, 
northern, and a portion of the western exterior perimeter of the reservoir (Figure 2b).  The 
seepage buffer will consist of a 50-foot wide maintenance berm with a 100-foot wide exposed 
caprock zone.  The SFWMD has stated that the seepage buffer must remain clear and dry in 
order that visual inspection of the embankment and its stability can be made.  However, a layer 
of muck soil may be spread over the exposed caprock if there is any remaining after 
construction.  It is expected that up to 40 percent of the seepage zone may eventually become 
vegetated as seeds settle in the various solution holes, the muck covered areas, and along the 
littoral zone.  Once constructed, the sod exterior face of the reservoir embankment, the vegetated 
areas within the seepage buffer and the seepage canal will provide 198 acres of grassland, 95 
acres of wetlands, 123 acres of barren area and 142 acres of open water habitat.   Additionally, 
the project will provide 155 acres of maintenance road and 15,200 acres of open water within the 
reservoir. General goals and objectives of the project include:  
 
1. Reduction of the Lake Okeechobee regulatory releases to the St. Lucie Estuary (SLE) and 

Caloosahatchee Estuary (CE) and backpumping from the EAA into Lake Okeechobee by 
sending water to the reservoir. 
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2. Improved environmental releases through the storage of water and release to the Everglades  

during the dry season. 
3. Flow equalization and optimization of treatment performance of Stormwater Treatment 

Areas (STAs) by capturing peak storm event discharges within the reservoir for slow release  
to the STAs. 

4. Improved regional water supply for the agricultural community currently served by the  
EAA canals and other areas served by Lake Okeechobee. 

 
In the Revised Draft PIR/EIS and September 2, 2005 letter to the Service, the Corps determined 
the EAA Project “may adversely affect” the Florida panther and “may affect, but is not likely to 
adversely affect” the endangered West Indian manatee, (Trichechus manatus), endangered 
Everglade snail kite (Rostrhamus sociabilis) and its critical habitat, endangered wood stork 
(Mycteria americana), endangered Okeechobee gourd (Cucurbita okeechobeensis), threatened 
bald eagle (Haliaeetus leucocephalus), and threatened Eastern indigo snake (Drymarchon corais 
couperi).  The Corps further determined the project would have “no effect” on the endangered 
leatherback (Dermochelys coriacea) and hawksbill (Eretmochelys imbricata imbricata) sea 
turtles, the threatened green (Chelonia mydas) and loggerhead sea turtles (Caretta caretta), and 
the threatened Audubon’s crested caracara (Polyborus plancus audubonii).  In the letter, the 
Corps requested concurrence with all determinations and initiation of formal consultation on the 
Florida panther.  In a letter dated December 14, 2005, the Service concurred with the Corps’ 
determinations of effect for these species and stated that information was not sufficient to 
complete assessment of project effects on the Florida panther.  In a February 10, 2006, 
correspondence, the Corps’ Regulatory Division provided the additional information requested 
by the Service for the Florida panther, thus initiating formal consultation for this species as 
required in the regulations governing interagency consultations (50 CFR § 402.14).  The Service 
has reviewed all information received pertinent to the Florida panther for the EAA A-1 Reservoir 
Project and, in a letter to the Corps’ Regulatory Division dated March 24, 2006, advised that a 
biological opinion was being prepared for this species. 
  
In the March 24, 2006, letter, the Service also clarified that the listed species consultation for the 
EAA A-1 Reservoir project thus far has included those species that may be affected by the initial 
operating plan as identified in the EAA Project Revised Draft PIR/EIS.  Neither the Draft Project 
Operating Plan (Annex D) of the EAA Project Revised Draft PIR/EIS nor the Regulatory Draft 
Supplemental EIS for the EAA Reservoir A-1 Project describe potential effects to listed species 
in downstream areas as a result of the overall EAA Project operations.  For the purposes of 
completing informal consultation for the EAA A-1 Reservoir project, the Service assumes that 
the EAA A-1 Reservoir project operations will conform to the initial operating plan outlined in 
Annex D of the EAA Project Revised Draft PIR/EIS.  The intent of the initial operating plan is to 
not send water south to the Everglades Protection Area until such time that existing constraints 
are removed by the completion of additional CERP and non-CERP projects and it can be 
demonstrated that potential negative impacts to downstream habitats and listed species will not 
occur.  Prior to formulation and implementation of the final operating plan for the entire EAA 
Project (including the EAA A-1 Reservoir project), the Corps’ Regulatory Division should 



 

4 

consult with the Service to determine whether initiation of consultation for listed species located 
south of the project area is needed. 
 
The overall purpose of the CERP is to restore the Everglades ecosystem and species 
assemblages.  Implementation of CERP is expected to provide large-scale, long-term benefits to 
the ecosystem and listed species, though individual actions may result in smaller-scale or short-
term adverse effects to one or more listed species.  Because CERP is a regional ecosystem 
restoration program with one project sponsor (i.e. the District), the Corps and the Service have 
agreed to evaluate the effects of the complex, long-term, inter-dependent nature of CERP on 
listed species using a programmatic or regional approach.  Thus, the resultant positive (e.g., 
habitat acquisition and restoration) and negative (e.g., construction-related habitat loss) effects to 
the panther in south Florida will be evaluated by bands of projects identified in the Master 
Implementation Sequencing Plan (MISP).  Band 1 consists of projects that will be constructed by 
2010 including the state-expedited Acceler8 Projects of which the EAA A-1 Reservoir Project is 
a component (Figure 3).  In addition to evaluating the effects of the proposed EAA A-1 
Reservoir Project in this biological opinion, the Service also aggregated the Band 1/Acceler8 
Projects and evaluated them as a group using the method described in Analyses for the Effects of 
the Action to assess the overall effects of this phase of CERP implementation on Florida 
panthers and habitat used by the Florida panther.  The Service will also assess other Band 
1/Acceler8 Projects individually in subsequent biological opinions as the Corps and District 
finalize plans for implementation and request consultation on those projects. 
 
The proposed EAA A-1 Reservoir Project falls within the Florida panther consultation area 
(Figure 4).  The existing 15,924 acres of habitat the panther may use provides approximately 
20,936 primary equivalent panther habitat units (PHUs), while the post project condition is 
expected to provide 605 PHUs.  The project is expected to result in a loss of 20,331 PHUs (see 
definition in the Effects of the Action). The Band 1/Acceler8 Projects located within the core 
panther conservation area collectively provide compensation for the loss of 15,924 acres of 
panther foraging and dispersal habitat on the Reservoir Project site through the off-site 
acquisition and restoration of approximately 100,492 acres of habitat used by the panther 
(Analyses for Effects of the Action).  The CERP’s ecosystem approach to habitat restoration and 
preservation is projected to provide long-term net benefits to the Florida panther. 
 
The Use of Best Scientific and Commercial Information by the Service 
 
The Service uses the most current and up-to-date scientific and commercial information 
available.  The nature of the scientific process dictates that information is constantly changing 
and improving as new studies are completed.  The scientific method is an iterative process that 
builds on previous information.  As the Service becomes aware of new information, we will 
ensure it is fully considered in our decisions, evaluations, reviews, and analyses as it relates to 
the base of scientific knowledge and any publications cited in our documents. 
 
Specifically, there is one such document cited in this biological opinion the Service 
acknowledges has been affected in its cited form by new scientific information.  The Service has 
taken these new sources of information into account when using this document to help guide our 
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analysis and decisions.  This document is the South Florida Multi-Species Recovery Plan 
(MSRP) of 1999 (Service 1999).  In addition, the Service has examined Kautz et al. (2006) for its 
scientific validity, specifically with regards to comments and recommendations by other 
reviewers as discussed below. 
 
South Florida Multi-Species Recovery Plan 
 
The MSRP was designed to be a living document and it was designed to be flexible to 
accommodate the change identified through ongoing and planned research and would be 
compatible with adaptive management strategies.  These principals are set forth in both the 
transmittal letter from the Secretary of the Interior and in the document itself.  As predicted, this 
is what indeed occurred in the intervening years since the MSRP was published.  The Service 
uses the MSRP in the context it still presents useful information when taken in conjunction with 
all the new scientific information developed subsequent to its publication.   
 
Kautz et al. (2006) 
 
The Florida Panther Subteam was charged in 2000 with developing a landscape-level strategy for 
the conservation of the Florida panther population in south Florida.  The Subteam produced the 
draft Landscape Conservation Strategy for the Florida Panther in South Florida in December 
2002 and provided it to the Service.  Upon receipt, the Service began to use the information in 
the draft Landscape Conservation Strategy in its decision-making processes and documents since 
it was part of the best scientific information available to the Service at the time.  Since then some 
portions of the science and findings in the draft Landscape Conservation Strategy have been 
challenged.  Many, but not all, of the Subteam members have refined the methodology, further 
analyzed the data, and better defined the results of the Landscape Conservation Strategy into a 
draft article, referred to here as Kautz et al. (2006), for submission to a professional peer-
reviewed journal, Biological Conservation.  To date, the authors have responded to a series of 
edits on their draft article and are awaiting response from the journal editor regarding acceptance 
of the manuscript for publication.  In addition, the authors have considered the comments 
provided by Beier (2003) on the Landscape Conservation Strategy and the recommendations 
provided by the Scientific Review Team (SRT) (Beier et al. 2003) as discussed below.  Dr. Jane 
Comiskey, one of the co-authors of Kautz et al. (2006), has expressed some concerns about the 
manuscript and we have addressed her concerns below as well.  We have also addressed issues 
relating to the Act and Information Quality Act. 
 

Beier (2003) Comments on the Draft Landscape Conservation Strategy 
 
Beier provided 37 comments on the Subteam’s Landscape Conservation Strategy.  Kautz et al. 
(2006) addressed all of Beier’s comments except those discussed below. 
 
1.  Include a statement that when analyses using nighttime data are available, this picture 
probably will change.  
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This statement is not in the manuscript, but in this and other biological opinions, the Service 
acknowledges that nighttime and 24-hour data are generally not readily available at this time.  
Data from GPS collars will be considered when found to be reliable and available.  Availability 
of nighttime or 24-hour data may possibly change some conclusions about panther habitat in the 
future.  In analyses of puma habitat in California, Beier (2003) found that puma show markedly 
broader habitat use and selection at night compared to daytime.  We expect that when GPS-
collar data becomes more available, there will likely be a better understanding of habitat use at 
night.  However, the Service does not solely rely on daytime telemetry in making its decisions 
regarding panther habitat.  The Service considers panther habitat to include all areas required 
for the panther to live out its full life-cycle, including areas providing food and shelter and 
supporting characteristic movement such as hunting, breeding, dispersal, and territorial behavior.   
 
2.  Explain the witch’s finger jutting eastward from the Primary Zone.  No panther is going to 
have a home range 10 miles long and 400 meters wide.  Buffer this so that it is at least 1 mile 
wide at its narrowest points, and 4 to 5 miles wide in most areas.  I support the idea of making 
this primary habitat, but strongly feel that it does not make sense to make it so narrow.   
 
This was not addressed.  This comment relates to the slender portion of the Primary Zone that 
protrudes eastward at the border of Palm Beach and Broward Counties and the recommendation 
by Beier that it be buffered to be more inclusive.  While Kautz et al. (2006) did not make this 
requested modification; the Service will address this omission in biological opinions, as 
appropriate.  The Service is careful to consider Primary, Dispersal, and Secondary Zones and 
other panther habitat, along with additional high-quality scientific and commercial data, in our 
analyses and evaluations. 
 
3.  Secondary Zone: Overall, the approach is reasonable, but not rigorous.  We will probably 
never have data to make this a rigorous analysis, so it would be unreasonable to demand it.  
However, if you ran a cursory sensitivity analysis, you can determine how the map varies under 
different assumptions about cutoff points and relative weights.  
 
According to Kautz et al. (2006), the Secondary Zone is defined as natural and disturbed lands 
adjacent to the Primary Zone that may have potential to support an expanding panther 
population, especially if habitat restoration were possible.  A preliminary boundary of a 
Secondary Zone was originally drawn on a hard copy map by the Multi-species Ecosystem 
Recovery Implementation Team (MERIT) Panther Subteam.  The landscape context of the draft 
Secondary Zone was evaluated by combining a set of 30-meter (m) pixel grids created to 
measure three habitat-related variables (i.e., proximity to Primary Zone, proximity to a forest 
plus buffer patch, forest plus buffer patch size) and three land-use variables (i.e., proximity to 
urban lands, intensity of land use, and road type and density).  Pixels in the six data layers were 
assigned scores of 1 to 10, with 10 representing the best case for panthers.  Equal interval or 
progressively increasing or decreasing increment functions were applied to each data layer as 
deemed appropriate.  The Secondary Zone boundary was finalized by adjusting the preliminary 
boundary to conform to results of the landscape context analysis and to land use changes as 
indicated by recent satellite imagery.  To our knowledge, a cursory sensitivity analysis varying 
the scores assigned to the different variables within each data layer was not run.  Therefore, we 
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do not know how a map of the Secondary Zone would vary under different assumptions about 
cutoff points and relative weights.  However, as a group, the Subteam reviewed the draft 
Secondary Zone boundaries in relation to the results of the context analyses and recent satellite 
imagery, and achieved consensus on the adjusted boundaries that best met the definition of the 
Secondary Zone.  Therefore, the Service does not believe the lack of this cursory sensitivity 
analysis affects the scientific validity of a Secondary Zone nor the Service’s ability to use it in 
biological opinions. 
 
4.  A density of 1 panther per 11,000 hectare (ha) is a strange inference from this simple 
descriptive statistic.  The 11,000 ha is simply total area divided by the number of panther home 
ranges in the area - it is not the size of a panther home range, nor is it the amount of forest in a 
panther home range, nor is there any logical reason that 11,000 ha should be the ‘minimum size 
of a forest patch to have potential use by panthers.  This is a complete non sequitur.  This is not a 
sound approach toward estimating minimum forest area for use by panthers.  
 
In the Landscape Conservation Strategy, the MERIT Panther Subteam attempted to identify 
lands north of the Caloosahatchee River for their capacity to support one or more groups of 
reproducing panthers.  In that process, they assumed that large forest patches, at least 11,000 ha 
in size, would be needed.  This assumption was based on an estimate of population density in 
optimal habitat given by Maehr et al. (1991a). 
 
In conducting a compositional analyses, Kautz et al. (2006) determined that panther use of forest 
patches within fixed kernel home ranges south of the Caloosahatchee River differed significantly 
from random.  The smallest forest patch size classes occurred within home ranges in higher 
proportions relative to their availability than larger forest patch sizes.  With this new knowledge, 
Kautz et al. (2006) did not repeat the erroneous assumption that forest patches at least 11,000 ha 
in size are required by panthers.  Kautz et al. (2006) did use 1 panther per 11,000 ha as a rough 
density estimate along with a density estimate derived from their own analysis (1 panther per 
12,919 ha) to provide estimated ranges for the potential number of panthers that could be 
accommodated by the current configuration of the Primary, Dispersal, and Secondary Zones. 
 
5.  Habitat Capacity, “defined as areas with pixel values >3.”  This definition, it seems, would 
result in a region with Swiss-cheese holes and outlier bubbles of habitat.  Was there a step that 
involved smoothing to create a “smooth” map?  If so, describe that step.  If not, acknowledge and 
describe the nature of the resulting map.  
 
For the purposes of their study, the Subteam developed an estimate of panther population 
density.  Minimum convex polygons of panther home ranges were generated for all Florida 
panthers by year based on telemetry records through early in 2000 (n=49,889 telemetry 
locations, 1981 to 2000).  Each polygon was converted to a 100 m pixel grid, and the resulting 
grids were summed.  The region of most consistent panther occupancy for the period of record 
was defined as areas with pixel values ≥3.  This step excluded areas used only once or twice by 
transient animals.  To estimate population density, the total land area within the resulting region 
of panther occupancy was divided by 62, the estimated size of the panther population in 2000 
(McBride 2000).  Using this method, the region of most consistent panther occupancy from  
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1981 through early 2000 covered 800,951 ha.  Based on the estimated panther population of  
62 individuals, population density was one panther per 12,919 ha in 2000.  Kautz et al. (2006) 
did not address the shape or character of the resulting map, nor whether its creation involved 
“smoothing.”  However, the resulting size of area of occupancy and population density they 
report are consistent with other published information and are considered the most current and 
up-to-date scientific information available to the Service. 
 
6.  “Region of panther occupancy was divided by 62, the estimated size of the panther population 
in 2000.”  Need to be specific about whether this refers to resident adults, resident breeding 
adults, adults plus independent juveniles, or total panthers, including kittens.  McBride’s 
estimate, I believe, was “adults plus independent juveniles” and is thus analogous to the 
estimated density provided by Maehr et al. (1991a). 
 
This was partially addressed.  Kautz et al. (2006) states that “…estimates place the population 
at 80-100 adults and subadults (Land and Lacy 2000; McBride 2001, 2002, 2003).”  Later, 
where Kautz et al. (2006) use the estimate of 62 panthers, McBride is cited.  According to Kautz 
et al. (2006), “To estimate population density, the total land area within the resulting region of 
panther occupancy was divided by 62, the estimated size of the panther population in 2000 
(McBride 2000).”  McBride (2000) clearly indicates that 62 panthers “…includes collared and 
uncollared, adult and subadult, part-Texas and pure Florida panthers.  It does not include 
kittens at the den site, nor does it include extrapolations.”  The Service understands that the 
panther population of 62 in 2000 included adults plus subadults and not kittens at the den. 
 
7.  “A population of this size would have Ne of ~ 50 breeding adults.”  This statement needs 
explanation based on published data, otherwise delete it.  Ne is a notoriously difficult parameter 
to estimate.  
 
No similar statement is in Kautz et al. (2006) and Ne is not mentioned in the text.  However, Ne is 
in Table 5 of Kautz et al. (2006).  The presence of Ne in Table 5 does not affect the scientific 
validity of the document nor the Service’s ability to use it.  The effective population size (Ne) is 
the number of adults in a population contributing to offspring in the next generation.  Although 
we understand that Ne is difficult to estimate, we believe use of it is helpful in the population 
guidelines given in Kautz et al. (2006).  The Service realizes that the effective population size is 
generally smaller than the census size and is often much smaller than the census size.  Although 
not specifically discussed in our biological opinions, we factor this into our analyses. 
 
8.  It is hard to believe that we cannot “rank agricultural lands as panther habitat” with data 
already in hand.  Don’t we already know that unimproved pasture > improved pasture > citrus  
> row crops?   
 
This has been addressed to some degree.  Table 1 of Kautz et al. (2006) does rank some 
agriculture lands but not to the level of detail in the comments.  The Service has factored the 
relative value of cover types/habitat types into our analyses and decision-making process during 
project evaluations and reviews.  
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9.  Please change “long-term survival of the Florida panther” to “long-term survival of the 
existing population of the Florida panther.”   
 
This was not addressed in Kautz et al. (2006).  However, the Service realizes that a single 
Florida panther population exists in south Florida.  Our decisions in this biological opinion and 
others are based upon ensuring the survival of the panther population in south Florida while 
working toward what is needed for recovery throughout the panther’s historic range. 
 
Scientific Review Team Report 
 
1.  Beier et al. (2003) states that “Telemetry data have been collected for Florida panthers over a 
long time period (since 1981), but in some analyses of habitat use, the vegetation maps may not 
have been updated and ground-truthed to stay current with analyses of telemetry data.  The SRT 
has insufficient information to know to what degree this may be a problem, but recommends 
attention to this potential problem in future analyses.”   
 
Kautz et al. (2006) states that “While researchers have continued to collect telemetry data for 
radio-collared panthers through the date of this writing, we are reporting the results of the only 
telemetry data that were available at the time of our collaborative work, and the telemetry data 
we used were closer in time to the date of the land cover data sets used for habitat analysis.”  In 
relation to how this point was addressed in the Kautz et al. (2006) manuscript, Randy Kautz 
(Florida Fish and Wildlife Conservation Commission [FWC], personal communication, 2004) 
stated that he “spent several hours at one point zooming in on panther telemetry against a 
backdrop of recent land cover data, and … found very few obvious examples of this being a 
problem.  My own take was that the volume of telemetry data of over 55,000 records was so huge 
that any currency problems comprised a very small error factor.”  The Service concurs with 
Randy Kautz’s conclusion and believes that currency errors in such a large sample size would 
not be significant.   
 
2.  Beier et al. (2003) strongly recommends the use of compositional analyses (Aebischer et al. 
1993) or another statistically appropriate method to compare the distributions of forest patch 
sizes available to panthers to those used by panthers.   
 
Kautz et al. (2006) used compositional analysis to assess the effect of forest patch size on 
panther habitat use within the study area south of the Caloosahatchee River.  This was 
accomplished by reclassifying upland and wetland forest types into one forest class, determining 
patch size, and assigning individual forest patches to size classes according to an equal area 
increment function.  Differences in proportions of forest patches within each home range relative 
to the entire study area were then tested.  Kautz et al. (2006) found that forest patches of all sizes 
are important to panthers and that the smallest classes of forest patches are especially 
important. 
 
3.  Beier et al. (2003) states “The estimate of 84% to 87% kitten survival (Maehr and Caddick 
1995) is indefensible for several reasons.”   
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Root’s (2004) population viability analysis (PVA) used the more recent and realistic survival 
rate of 0.62.”  This rate was developed by the use of data collected by FWC researchers and is 
one parameter within PVA at this time.  This issue is further addressed below under Questions 2 
and 6 within in the section addressing comments from Dr. Jane Comiskey.  
 
4.  Beier et al. (2003) states “The SRT recommends that any future PVA models should be built 
from scratch and explicitly consider parameter uncertainty, variation (demographic, 
environmental) in parameters, and uncertainty in key functional relationships such as density 
dependence and the effects of inbreeding.”   
 
The Service believes that Root (2004) should be considered among the most current and  
up-to-date scientific and commercial information available and will use this analysis and other 
relevant information in our biological opinions until new, scientifically peer reviewed and 
verified data are present. 
 

Dr. Jane Comiskey’s February 2005 Comments on Kautz et al. (2006) 
 
Taken as a whole, Dr. Comiskey’s concerns dealt primarily with the addition of text and 
explanation to Kautz et al. (2006) if it was to be used as a substitute for the Landscape 
Conservation Strategy.  The Service agrees that Kautz et al. (2006) is not a stand alone document 
and must be used in conjunction with the body of scientific literature regarding the panther, 
including the work of the Panther Subteam. 
 
1.  Kautz et al. (2006) lacks the needed ecological and environmental context to replace the full 
Landscape Conservation Strategy. 
 
This may be correct in some instances.  However, where the Service has cited this document in 
place of the Landscape Conservation Strategy we have ensured that the information is indeed 
included in Kautz et al. (2006) and not part of the larger, more detailed Landscape Conservation 
Strategy.  We believe that Kautz et al. (2006) captures the major findings of the Landscape 
Conservation Strategy.  Additional ecological and environmental context that is specific to an 
individual proposed project and proposed project site is included in biological opinions. 
 
2.  “The best we know given the current science at hand” indicates that some model assumptions 
are violated in the existing population and that parameter value estimates for reproductive rates 
and kitten survival are likely too optimistic.  We need to acknowledge that in using model results.   
 
Some parameter value estimates for reproductive rates and kitten survival may be too optimistic.  
Some estimates of kitten survival have been too high (e.g., 0.80) while others may be too low.   
It would have been our preference to see a range of kitten survival rates used in the models 
completed to date.  Sensitivity analyses conducted by Karen Root of the Panther Subteam 
showed that kitten survival was the most important variable of those used within the PVA  
(K. Root, Bowling Green State University, personal communication, 2003).  Therefore, we are 
aware that uncertainty within this parameter may have the greatest consequences on the 
projected population performance or trajectory.  We acknowledge that uncertainties exist, that 
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we are aware of them, and that Root’s (2004) PVA used a 0.62 kitten survival rate.  Future PVAs 
could include a range of updated kitten survival rates as well as other updated parameters.  The 
Service and the FWC along with our partners will continue to monitor the panther population 
and the south Florida landscape and incorporate any new information and changes into our 
decision-making process.  We recognize that model parameters such as this can have effects on 
model outcomes.  The Service is mindful of the limitations that exist, and when making decisions, 
we focus on the well being of the species.  
 
3.  Kautz et al. (2006) does not include a definition of habitat. 
 
We agree that specifically stating what constitutes panther habitat would be beneficial, however, 
we do not agree that lack of a definition should prevent use of Kautz et al. (2006).  Most 
biologists have an understanding of what habitat means.  We believe that the Service and our 
counterparts understand what constitutes panther habitat.  However, the Service considers 
panther habitat to be all areas required for the panther to live out its full life-cycle, including 
areas providing food and shelter and supporting characteristic movement such as hunting, 
breeding, dispersal, and territorial behavior. 
 
4.  We agreed on the Florida Panther Subteam on the importance of ranking land use categories 
on a scale of adverse to beneficial effects on panthers and evaluating proposed land use changes 
in the context of this scale.  Randy Kautz felt that it would be redundant to include an explicit 
statement about this approach toward evaluating the impact to panthers of intensification of 
disturbance within zones.  
 
The Service believes that ranking land use categories on a scale of adverse to beneficial effects 
on panthers and evaluating proposed land use changes in the context of this scale would be 
helpful, but is not necessarily needed to be part of Kautz et al. (2006).   
 
5.  RAMAS PVA Assumptions:  we need more discussion of the assumptions associated with the 
PVA and the degree to which we know these assumptions to be violated in the existing landscape 
and population.   
 
We are aware of the assumptions used in the PVA analyses and consider these in our decisions.  
We will acknowledge the degree to which we believe any assumptions are being violated in our 
documents. 
 
According to Root (2004), “All models assumed a 1:1 sex ratio, a stable age distribution,  
50 percent of females breeding in any year, and an initial population of 41 females (82 
individuals including males), the approximate population size in 2001-2002 (McBride 2001, 
2002).  The basic version of each model incorporated no catastrophes or epidemics, no change 
in habitat quality or amount, and a ceiling type of density dependence.  The basic versions of the 
models incorporated a carrying capacity of 53 females (106 individuals).  
 
The Service acknowledges that some of these assumptions are violated and tries to factor the 
degrees to which assumptions may be violated into our decisions.  For example, the Service is 
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aware that the Panther Subteam had attempted to address the effects of habitat loss by assuming 
a 25 percent loss of panther habitat over the first 25 years (i.e., one percent per year) of the  
100-year model simulation during their analyses.  Although the probability of extinction only 
increases approximately one percent under this scenario, the mean final abundance of panthers 
was reduced by 26 percent to 31 to 38 females.  The actual likelihood of population declines and 
extinction can be much higher than the guidelines suggest, depending upon the number of and 
severity of assumptions violated.  The Service realizes that habitat loss is occurring at an 
estimated 0.8 percent loss of habitat per year (R. Kautz, personal communication, 2003).  The 
Service has tried to account for habitat loss and changes in habitat quality within its regulatory 
program and specifically through its habitat assessment methodology.  For example, we have 
increased the base ratio used within this methodology to account for unexpected increases in 
habitat loss.  Similarly, we consider changes in habitat quality and encourage habitat 
restoration wherever appropriate. 
 
With regard to the assumption of no catastrophes, the Service has considered the recent 
outbreak of feline leukemia in the panther population at Okaloacoochee Slough as a potential 
catastrophe.  However, the FWC is carefully monitoring the situation and it appears to be under 
control at this time due to a successful vaccination program.  However, if the outbreak spreads 
into the population, the Service will consider this as a catastrophe and factor this into our 
decisions. 
 
6.  All three of the RAMAS PVA model scenarios (conservative, moderate, and optimistic) 
estimate the first year kitten survival rate at 62 percent, based on the Land/Linda kitten survival 
analysis from FWC annual panther reports (FWC 2001, repeated in 2002, 2003, 2004).  
However, the selective Land/Linda analysis omits without explanation many failed litters 
documented in denning tables in these same annual reports, resulting in estimates of survival 
rates that are too optimistic, especially for the purebred Florida component of the population 
where most failed litters occurred.  Even when reliable rates are computed, PVA scenarios 
should incorporate a range of survival rates, since the high survival rate among introgressed 
litters in part reflects expansion into unoccupied areas of the range where there is less 
competition for space and prey.  As such, rates could decrease as the range becomes saturated 
and as inbreeding effects may reappear in the population. 
 
Per Tim O’Meara (FWC, personal communication, 2005), this does include litters that failed.  
The FWC annual report does include all litters for which FWC was able to get into the den 
and determine outcome of litters 6 months later; if litters were not included it was because  
they did not meet those criteria (T. O’Meara, personal communication, 2005).  We agree that 
incorporating a range of kitten survivals into various PVA models would be beneficial in the 
future.  
 
7.  We should include a statement acknowledging that the SRT has found serious errors in 
panther science and has recommended reanalysis of baseline data for the population.  We should 
acknowledge that, as a result of errors, PVA parameter values may have been overestimated, 
leading to PVA results that may be too optimistic.  In the meantime, decisions should err on the 
side of the panther. 
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The Service agrees that the SRT has found errors in the scientific literature related to the 
panther and that reanalysis of baseline demographic data for the population should be done.  
The SRT has made numerous recommendations and the FWC and the Service are in the process 
of prioritizing these based upon need and importance to panther recovery.  We realize that 
PVAs, like any model or analyses, are only as good as the assumptions, parameters, and data 
used.  We believe the best estimates for the parameters available at the time were used within the 
PVA.  We realize that there is a possibility that the PVA results may be too optimistic.  We agree 
that our decisions should err on the side of the panther. 
 
 

Endangered Species Act/Information Quality Act 
 
1.  The Act states that the Service “shall use the best scientific and commercial data available.”  
However, the vegetation data and land use/land cover maps, as well as the panther telemetry 
points are several years old.  
 
Most information must be analyzed before it is of use to us.  Due to the time for analysis and the 
extensive and lengthy peer review and publication process, it is not possible for an article to be 
published in a professional journal before the data becomes several months to a few years old  
as is the case in this instance.  We believe that Kautz et al. (2006) is an appropriate and valid 
addition to the body of science and it adds to the “best scientific and commercial data 
available,” however, part of the base data and maps are not necessarily the most current. 
 
2.  The Information Quality Act Challenge states “The estimate of an 80 percent pre-
introgression kitten survival rate in Maehr et al. (1999; 2002) was based on an indefensible 
estimate Maehr and Caddick (1995) that was unsupported by data (Beier et al. 2003:47, 49,  
143-144).”   
 
Root (2004) used the more current and realistic survival rate of 0.62.  This issue is also 
addressed above in Question 3 within the SRT section, and in Questions 2 and 6 within the  
Dr. Jane Comiskey section. 
 

Summary 
 
After carefully reviewing Kautz et al. (2006) and considering the above recommendations and 
standards, we believe that Kautz et al. (2006) should be considered among the best scientific and 
commercial data available.  Therefore, Kautz et al. (2006) and the analyses contained therein, 
along with all other best scientific and commercial data available, is referred to in this document 
and will be used in our decision making process until or unless new information suggests 
revisions are necessary. 
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CONSULTATION HISTORY 
 
On December 4, 2002, the Corps Planning Division initiated informal section 7 consultation for 
the EAA Project by providing a letter to the Service identifying threatened and endangered 
species as well as critical habitat that may be present in the proposed EAA Project area.  
Endangered species identified in this letter included the West Indian manatee, Florida panther, 
wood stork, and the Everglade snail kite and its designated critical habitat.  Threatened species 
identified included the Audubon’s crested caracara, bald eagle, and the eastern indigo snake.   
 
In a letter dated January 2, 2003, the Service concurred with the federally listed species and 
critical habitats identified by the Corps.  In that correspondence, the Service recommended that 
the Corps continue informal consultation by preparing a biological assessment for the TSP, 
verify the current accuracy of the species list before preparing the biological assessment in 
accordance with 50 CFR 402.12 (e), and contact NOAA Fisheries and the FWC to solicit further 
input on other listed species regulated under their respective authorities.   
 
On July 15, 2004, the Corps requested by telephone that the draft PIR serve as the biological 
assessment for the EAA Project as described in 50 CFR § 402.12.  The Service agreed to this 
approach provided the draft PIR contained the information described in 50 CFR § 402.12 and a 
separate letter with determinations of effect for all species concerned was generated.   
 
On July 26, 2005, the Service requested by telephone that the Corp include the following in the 
list of species that may be affected by the proposed EAA Project: the endangered leatherback 
and hawksbill sea turtles that may nest in the SLE; the threatened green and loggerhead sea 
turtles that may nest in both the SLE and CE; and the endangered Okeechobee gourd found along 
the southern shore of Lake Okeechobee.  Although the species are not found within the project 
footprint and associated features, they are located in natural areas that may be affected by the 
project.  The Corps agreed. 
 
In September 2005, the Corps and District provided a draft PIR including effect determinations 
and conservation measures for the identified listed species.  The Corps determined the project 
“may adversely affect” the Florida panther; “may affect, but is not likely to adversely affect” the 
West Indian manatee, Everglade snail kite, wood stork, bald eagle, Eastern indigo snake, and 
Okeechobee gourd; and will have “no effect” for the Audubon’s crested caracara, and the 
leatherback, hawksbill, green and loggerhead sea turtles on their nesting grounds which are 
under the jurisdiction of the Service.        
 
On September 2, 2005, the Corps delivered a separate effect determination letter for all identified 
listed species and critical habitat and requested the Service prepare a biological opinion for the 
Florida panther.   
 
In an email dated September 8, 2005, the Service informally requested additional information 
regarding the Florida panther in order to initiate formal section 7 consultation for this species.  
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On October 3, 2005 the Corps provided a letter requesting that the effect determination, draft 
PIR and BA for the CERP EAA Reservoir also serve as the complete section 7 initiation package 
for the EAA A-1 Reservoir project. 
 
A Public Notice for the EAA A-1 Reservoir project was published on October 12, 2005. 
 
On December 14, 2005, the Service provided a letter to the Corps providing concurrence for both 
the EAA Project and the EAA A-1 Reservoir project for the Audubon’s crested caracara, four sea 
turtle species, West Indian manatee, Everglade snail kite, Eastern indigo snake, and Okeechobee 
gourd.  Due to potential contaminant issues on the Woerner Farm 3 property within the EAA 
Project footprint that had yet to be resolved, the Service letter did not provide concurrence for 
the wood stork or bald eagle.  The letter also served as the Service’s official request for 
additional information for the Florida panther in order to initiate formal section 7 consultation 
and to prepare the biological opinion. 
 
On February 10, 2006, a meeting was held at the District Acceler8 office regarding the Woerner 
Farm 3 property.  Participating agencies included the Service, District, Corps, and the 
Environmental Protection Agency.  The Service advised that we had reviewed the submitted 
Environmental Risk Assessments (ERAs) and other information for the wood stork, bald eagle, 
and other avian species that could potentially forage within inundated Woerner Farm 3 soils and 
had concerns related to the presence of residual levels of toxaphene that could become mobilized 
and result in direct and/or indirect negative impacts to avian species.  During the meeting, 
several strategies to address the toxaphene concerns were discussed including, but not limited to, 
the following options: 1) remove the Woerner Farm 3 property from the project footprint; 2) 
remove and place all soil from the Woerner Farm 3 property in areas with no possibility of 
inundation; and 3) perform additional sampling in order to perhaps locate areas of the Woerner 
Farm 3 property where toxaphene levels are low enough that removal of soil would not be 
necessary.  
 
In a February 10, 2006, correspondence, the Corps’ Regulatory Division provided the additional 
information requested by the Service for the Florida panther, thus initiating formal consultation 
for this species as required in the regulations governing interagency consultations (50 CFR § 
402.14).   
 
On March 6, 2006, the District EAA A-1 Reservoir Project Manager sent an email to the Service 
indicating that the upper two thirds of the Woerner Farm 3 property, approximately 600 acres, 
would not be included in the EAA A-1 Reservoir project footprint.  In addition, the soil within 
the lower third of the property, covering approximately 300 acres, would be removed and used to 
provide soil on the northern exterior face of the reservoir.  The soil on the exterior levee face 
would be vegetated.  The Service’s Environmental Contaminants Program agrees that this 
approach addresses major concerns related to the residual levels of toxaphene found on the 
Woerner Farm 3 property. 
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In a letter to the Corps’ Regulatory Division dated March 24, 2006, the Service advised that we 
had reviewed all information received pertinent to the Florida panther for the EAA A-1 
Reservoir Project and that a biological opinion was being prepared for this species. 
 
In the March 24, 2006, letter, the Service also clarified that the listed species consultation for the 
EAA A-1 Reservoir project thus far has included those species that may be affected by the initial 
operating plan as identified in the EAA Project Revised Draft PIR/EIS (Corps and District 
2006a).  Neither the Draft Project Operating Plan of the EAA Project Revised Draft PIR/EIS nor 
the Regulatory Supplemental Draft EIS for the EAA Reservoir A-1 project (Corps and District 
2006b) describe potential effects to listed species in downstream areas as a result of the overall 
EAA Project operations.  For the purposes of completing formal consultation for the EAA A-1 
Reservoir project, the Service assumes that the EAA A-1 Reservoir project operations will 
conform to the initial operating plan outlined in Annex D of the revised EAA Project Revised 
Draft PIR/EIS.  The intent of the initial operating plan is to not send water south to the 
Everglades Protection Area until such time that existing constraints are removed by the 
completion of additional CERP and non-CERP projects and it can be demonstrated that potential 
negative impacts to downstream habitats and listed species will not occur.  Prior to formulation 
and implementation of the final operating plan for the entire EAA Project (including the EAA  
A-1 Reservoir project), the Corps’ Regulatory Division should consult with the Service to 
determine whether initiation of consultation is needed for listed species located south of the 
project area, such as the Florida panther, Cape Sable seaside sparrow (Ammodramus maritimus 
mirabilis), and American crocodile (Crocodylus acutus).  In the letter, the Service also concurred 
with the “may affect, but is not likely to adversely affect” determination for the wood stork and 
bald eagle. 
 
The Service is providing this biological opinion in conclusion of formal consultation for the 
Florida panther. 
  
As of March 23, 2006, we received all information necessary and initiated formal consultation on 
the Florida panther for this project as required in the regulations governing interagency 
consultations (50 CFR § 402.14).   
 

BIOLOGICAL OPINION 
 
DESCRIPTION OF PROPOSED ACTION 
 
Proposed Action  
 
The Acceler8 portion of the EAA Project reservoir site is located within a portion of the EAA 
referred to as Compartment A-1 in Sections 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 26, 27, 28, 29, 30, 31, 32, 35, 36, Township 46 South, Range 37 East; and 
Section 31, Township 46 South, Range 38 East, Palm Beach County, Florida. The 15,924-acre 
project site is comprised of approximately 15,456 acres of atypical jurisdictional wetland areas 
(farmed sugarcane fields), 188 acres of jurisdictional nonagricultural wetlands, 150 acres of 
jurisdictional canals and ditches and 119 acres of roads.  The proposed EAA A-1 Reservoir 
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project is located in the eastern half of Compartment A and is bounded on the north and 
northwest by agricultural land, on the east by U.S. Highway 27 and the North New River Canal, 
on the south by Stormwater Treatment Area 3/4 (STA 3/4), and on the southwest by the Holey 
Land WMA managed by the (FWC). 
 
According to information presented in the Supplemental Draft EIS and information requested by 
the Service, the District proposes to construct an approximately 15,200-acre above-ground 
reservoir in the eastern portion of Compartment A (Figure 1).  The reservoir will consist of one 
cell capable of storing a total of 190,000 acre-feet of water at an approximate depth of 12 feet.  
Existing agricultural canals and an interior borrow canal excavated for fill material will provide 
approximately three to five percent of the EAA A-1 Reservoir floor as deep-water refugia for 
aquatic organisms within the reservoir.  The current design includes an earthen zoned 
embankment around the perimeter of the reservoir, approximately 23 feet in height with a 1V:3H 
slope.  The exterior face of the embankment will be planted with sod.  Along the interior face of 
the embankment, a wave-breaking bench overlain with concrete will extend from the reservoir 
ground surface to approximately 13.3 feet in height (slightly above maximum water level), with 
the remaining interior portion of the embankment covered in concrete steps (Figure 2a).  As the 
interior face of the embankment will be covered in concrete, the reservoir will not possess a 
vegetated littoral area.  A 150-foot wide seepage buffer will be constructed along the eastern, 
northern, and western exterior perimeter of the reservoir (Figure 2b).  The seepage buffer will 
consist of a 50-foot wide maintenance berm with a 100-foot wide exposed caprock zone.  Some 
areas within the exposed caprock zone, such as the solution holes and areas where muck may be 
spread, may contain sufficient amounts of soil to sustain small pockets of vegetation.  The 
District has stated that the seepage buffer must remain clear and dry in order that visual 
inspection of the embankment and its stability can be made.  Once constructed, the sod exterior 
face of the reservoir embankment, will provide 198 acres of grassland habitat, the seepage canal 
will provide 142 acres of open water habitat, and the muck covered areas along with the 
vegetated solution holes within the seepage buffer will provide approximately 82 acres of 
wetland habitat.   
 
Land use and cover habitat within the EAA A-1 Reservoir consist of approximately 15,456 acres 
of agricultural land, 119 acres of roads and other urban lands, 150 acres of open water in the 
form of agricultural canals and ditches, and 188 acres of wetlands (Figure 5).  
 
The project will result in removal of 15,924 acres of marginally suitable Florida panther habitat 
equaling 20,936 PHUs.  All portions of the project are located outside of the Florida panther 
Primary and Secondary Zones (Kautz et al. 2006) and inside the Service’s panther consultation 
area.  The completed project is expected to provide 605 PHUs.  The habitat loss equates to 
approximately 20,331 PHUs (see definition in the Effects of the Action).  The applicant has 
proposed to provide compensation for project effects to panther habitat through the off-site 
acquisition and restoration of approximately 100,492 acres of habitat used by the panther 
(Analyses for Effects of the Action).  The CERP’s ecosystem approach to habitat restoration and 
preservation is expected to provide long-term net benefits to the Florida panther. 
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The project will be constructed in phases over approximately 3 years beginning around April 
2006 and continuing through December 2009.  It is anticipated that construction will occur six 
days per week for approximately 10 hours per day.  Construction would occur in the following 
phases: 
 
 Phase 1: Seepage Canal Construction  
 
Construction activities would occur along the perimeter of the reservoir project site and would 
consist of stripping of topsoil, blasting and removal of caprock, dewatering and excavation of the 
reservoir seepage canal.  Excavated material would be placed upon the stripped caprock to allow 
optimum drying and for later use during Phase 4, embankment construction. 
 
 Phase 2: Embankment Prep & Slurry Wall Construction 
 
Construction activities would occur along the perimeter of the reservoir project site and would 
consist of constructing a 30-inch wide by 30 to 70-foot deep trench through the caprock along 
the centerline of the reservoir embankment.  The trench would then be backfilled with a 
bentonite soil mixture. 
 
 Phase 3:  Borrow Pit Operations 
 
Construction activities would occur on the interior of the reservoir site and will focus on the 
production of rock material for the construction of the reservoir embankment.  It is anticipated 
there will be three areas selected for use as borrow areas.  These areas would be stripped of 
topsoil to caprock, the caprock will be blasted, excavated and fed into a rock crushing plant for 
use in Phase 4. 
 
 Phase 4: Embankment Construction 
 
Construction activities would occur along the perimeter of the reservoir project site and would 
consist of placing material excavated in Phase 1, along with rock excavated in Phase 3, along the 
centerline of the reservoir embankment. 
 
 Phase 5: Pump Station & Gate Structure Construction 
 
Construction activities would occur along the perimeter of the reservoir project site and would 
consist of building the necessary pump stations and structures needed to operate the reservoir. 
 
All construction equipment will be operated in compliance of OSHA standards.  Speed limits 
will be posted at the construction site and include 15 mph for off roads and 25 mph on improved 
roads and levees.  Security gates will be constructed to control access to the project sites. 
 
The EAA A-1 Reservoir will be operated in accordance with the interim operations plan 
described in the Project Implementation Report for the CERP component of the EAA Reservoir.  
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The EAA A-1 Reservoir is intended to store water from the S-2, S-6 and S-7 Basins, collected 
from the North New River Canal and then eventually release it as needed.  
 
The District will maintain the side slopes of the embankment by mowing and removing any 
larger woody vegetation that may take root.  Exotic species will also be managed along the 
embankment and the seepage buffer through a variety of measures including mechanical removal 
and herbicides. 
 
Action Area 
 
The CERP implementation area in South Florida overlaps the Florida panther consultation area 
(Figure 4), the Florida panther conservation area (Figure 6), and the area currently used by the 
panther (Figure 7).  The consultation area for the Florida panther includes lands in Charlotte, 
Glades, Hendry, Lee, Collier, Palm Beach, Broward, Miami-Dade, and Monroe Counties, as well 
as the southern portion of Highlands County (Figure 4).  Developed urban coastal areas in 
eastern Palm Beach, Broward, and Miami-Dade Counties, and in western Charlotte, Lee, and 
Collier Counties were excluded because they contain little or no panther habitat and it is unlikely 
that panthers would use such areas. 
 
Movements of Florida panthers are much larger than the project site and, therefore, the action area 
is larger than the proposed action area identified by the Corps’ public notice.  The action area, 
which is a subset of the current panther range, includes those lands the Service believes may 
experience direct and indirect effects from the proposed development.  Maehr et al. (1990b) 
monitored five solitary panthers continuously for 130-hour periods seasonally from 1986 to 1989, 
rarely observing measurable shifts in location during the day, but nocturnal shifts in location 
exceeding 20.0 kilometers (km) (12.4 miles) were not unusual.  Maehr et al. (2002) in a later report 
documents a “mean maximum dispersal distance” of 68.1 km (42.3 miles) for subadult males and 
20.3 km (12.6 miles) for subadult females.  In the same report Maehr et al. (2002) documents a 
“mean dispersal distance” of 37.3 km (23.1 miles) for subadult males.  Comiskey et al. (2002) 
documents a “mean dispersal distance” for subadult male panthers as an average distance of   
40.1 km (24.9 miles) from their natal range, which is similar to the dispersal distance referenced  
by Maehr et al. (2002).   
 
Therefore, for both direct and indirect effects, the Service defined the action area (Figure 4) as all 
lands within a 25-mile radius of the EAA Project, which is slightly greater than the mean 
dispersal distance for subadult males.  This action area does not include urban lands and lands 
outside the Service’s panther consultation area east of U.S. Highway 27.  This action area 
includes areas anticipated to sustain direct and indirect effects, such as roadways experiencing 
increased traffic, areas with increased human disturbance (project area and periphery of project), 
and areas in which habitat fragmentation and intraspecific aggression may be felt. 
 
The CERP planning area overlaps the action area defined above for this consultation, as well as 
the Florida panther consultation area (Figure 4), the Florida panther conservation area (Figure 6) 
and the area currently used by the panther, and therefore, CERP implementation will affect the 
Florida panther and habitat used by the panther. Though the overall purpose of the CERP is to 
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restore the Everglades ecosystem and species assemblages, not all projects will benefit Florida 
panthers or all federally listed species. Implementation of the suite of Band1/Acceler8 projects 
is, however, likely to provide direct and indirect beneficial effects to the natural ecosystems and 
native species communities in the Everglades landscape within the area currently used by the 
Florida panther resulting in a net positive balance for Florida panthers.  
 
STATUS OF THE SPECIES  
 
The State of Florida declared the panther a game species in 1950, gave it complete protection  
in 1958, although not an official designation, and closed the hunting season.  The Federal 
government listed the panther as endangered in 1967 (32 FR 4001).  Heavy hunting and  
trapping, an inability to adapt to changes in the environment, and land development were cited as 
reasons for the species decline.  Critical habitat has not been designated for the Florida panther. 
 
Status 
 
Of the 27 recognized subspecies of P. concolor described by Hall (1981), the Florida panther  
is the sole remaining subspecies in the southeastern United States.  Historically, the panther was 
distributed from eastern Texas or western Louisiana and the lower Mississippi River Valley  
east through the southeastern States in general, intergrading to the north with P. c. cougar,  
and to the west and northwest with P. c. stanleyana and P. c. hippolestes (Young and  
Goldman 1946).  The Florida panther had been eliminated from most of the historic range  
by 1950.  Occasional sightings and signs were reported throughout the rural southeast between 
1950 and 1980 (Anderson 1983).  The only confirmed panther population was found in south 
Florida (Anderson 1983). 
 
Species Description 
 
The Florida panther was first described by Charles B. Cory in 1896 as Felis concolor floridana 
based on a specimen he collected in Sebastian, Florida (Hall and Kelson 1959).  Bangs (1899), 
however, noted Felis floridana had previously been used for a bobcat and, believing the panther 
was restricted to peninsular Florida and could not breed with any other form, assigned it full 
specific status as Felis coryi.  The taxonomic classification of the Felis concolor group was 
revised by Nelson and Goldman (1929), and the panther was assigned subspecific status as Felis 
concolor coryi.  This designation also incorporated Felis arundivaga, which had been classified 
by Hollister (1911) from specimens collected in Louisiana.  Detailed descriptions of each of  
the subspecies are provided in Young and Goldman (1946) (30 subspecies) and Hall (1981)  
(27 subspecies).  The genus Felis was recently revised so all mountain lions, including the 
Florida panther, were placed in the genus Puma (Nowell and Jackson 1996). 
 
The Florida panther is a medium-sized mammal described as dark tawny in color, with short, 
stiff hair (Bangs 1899), and having longer legs and smaller feet (Cory 1896) than other puma 
subspecies.  Adult males reach a length of 2.15 m (7 ft) from their nose to the tip of their tail and 
may reach or exceed 68 kilograms (kg) (150 pounds [lbs]) in weight, but typically average 
around 54.5 kg (120 lbs).  They stand approximately 60 to 70 centimeters (cm) (23 to 27 inches 
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[in]) at the shoulder.  Adult females are smaller, with an average weight of 34 kg (75 lbs) and 
length of 1.85 m (6 ft).  The skull of the Florida panther has been described as having a broad, 
flat, frontal region, and broad, high-arched or upward-expanded nasals (Young and Goldman 
1946).  The coat of an adult Florida panther is unspotted and typically rusty reddish-brown on 
the back, tawny on the sides, and pale gray underneath.  The long cylindrical tail is slender 
compared to some of the other subspecies of Puma concolor (Belden 1989).  Florida panther 
kittens are gray with dark brown or blackish spots and five bands around the tail.  The spots fade 
as the kittens grow older and are almost unnoticeable by the time they are 6 months old.  At this 
age, their bright blue eyes turn to the light-brown straw color of the adult (Belden 1989). 
 
Three external characteristics are often observed in Florida panthers that are not found in 
combination with other subspecies of Puma concolor.  These characteristics are a right angle 
crook at the terminal end of the tail, a whorl of hair or “cowlick” in the middle of the back, and 
irregular, light flecking on the head, nape, and shoulders (Belden 1986).  The light flecking may 
be a result of scarring from tick bites (Maehr 1992a; Wilkins 1994).  The kinked tail and 
cowlicks are considered manifestations of inbreeding (Seal et al. 1994). 
 
Telemetry Data 
 
The Service used current and historical radio-telemetry data, information on habitat quality, prey 
base, and evidence of uncollared panthers to evaluate panther use in the action area.  Panther 
telemetry data are collected 3 days per-week from fixed-wing aircraft, usually in early to 
midmorning.  However, researchers have shown that panthers are most active between dusk  
and dawn (Maehr et al. 1990a; Beier 1995) and are typically at rest in dense ground cover  
during daytime monitoring flights (Land 1994).  Therefore, telemetry locations may present  
an incomplete picture of panther activity patterns and habitat use (Comiskey et al. 2002).  In 
addition, telemetry data alone may be misleading since less than half of the panther population  
is currently monitored. 
 
Although telemetry data may not provide a complete picture of panther activity patterns, 
telemetry locations are a good indicator, due to the extensive data set, of the approximate 
boundaries of home ranges, panther travel corridors, and the range of Florida panthers south of 
the Caloosahatchee River.  The FWC also uses observational data collected during telemetry 
flights to assess the yearly breeding activity of radio-collared panthers.  Female panthers 
accompanied by kittens or male panthers within close proximity of an adult female were 
assumed to have engaged in breeding activity during that year.   
 
Life History 
 
Panthers are essentially solitary.  Interactions between adult females and their kittens are most 
frequent.  Interactions between adult male and female panthers are second in frequency, last from  
1 to 7 days, and usually result in pregnancy.  Conflicts between males are common and often result 
in serious injury or death to some individuals.  Between October 1984 and January 2005, there 
were 38 known deaths attributed to intraspecific aggression (FWC 2005).  While most of those 
were between males, almost one-third occurred between male and female panthers resulting in  
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12 deaths of females (FWC 2005).  Overall, the amount of mortality from intraspecific aggression 
appears to be increasing with a total of 13 mortalities during the first 10 years of study and nearly 
double that in the second 10 years (FWC 2004).  In addition, the extant of mortality in female 
panthers from intraspecific aggression appears to be increasing.  Since 1995, 10 of the 23 known 
deaths from intraspecific aggression were female panthers, whereas in previous years only 2 of  
14 such deaths were females (FWC 2005).  Maehr et al. (1991a) believes higher densities may lead 
to increases in panther interactions and aggressive conflicts between male panthers, and male and 
female panthers.  However, aggressive encounters between females were not documented in the 
Maehr et al.’s (1991a) studies.  Increases in published verified population numbers from 2000 to 
2003 and changes in land use during the same period suggest the densities of panthers may have 
increased to some degree. 
 
Panther activity levels peak around sunrise and sunset.  The lowest activity levels occur during 
the middle of the day.  Females at natal dens follow a similar pattern with less difference 
between high and low activity periods.  Although some travel occurs during the day, panthers are 
mostly crepuscular (i.e., active at twilight) (Maehr et al. 2004).  There are no known differences 
in seasonal movements, wet and dry season habitat use, seasonal variation in diet, or effects of 
season on road crossings.  Responses to fluctuations in water levels are believed to not be 
significant (Maehr et al. 1989, Maehr et al. 1990b, Maehr et al. 1991a). 
 
Habitat 
 
Human persecution over a 100-year period, along with bounty hunting, land clearing, lumbering, 
and market hunting of white-tailed deer (Odocoileus virginianus), resulted in a range-wide 
decline of the panther, and as a result, panthers now occupy just 5 percent of their former range.  
The remaining breeding population is in south Florida, south of the Caloosahatchee River.  
Maehr (1990a) estimated the occupied range of the panther in 1990 to be 2.2 million acres 
(880,000 ha) in south Florida.  Logan et al. (1993) estimated the range to be 3.1 million acres 
(1,254,500 ha).  The area of most consistent panther occupancy from 1981 through early 2000 
was estimated by Kautz et al. (2006) to be 2 million acres (800,951 ha).  Native landscapes 
within the Big Cypress Swamp region of south Florida, within occupied panther range, are 
dominated by slash pine, cypress, and freshwater marshes, interspersed with mixed-swamp 
forests, hammock forests, and prairies.  Private lands represent about 25 percent of the Primary, 
Secondary, and Dispersal Zones in south Florida (Kautz et al. 2006).  The largest contiguous 
tract of panther habitat is the Big Cypress/Everglades ecosystem in Collier, Monroe, and Miami-
Dade Counties.  Suitable habitat also extends into Lee, Hendry, Charlotte, Glades, Broward, 
Palm Beach, Highlands, Sarasota, Polk, Osceola, Hardee, and Desoto Counties.  Some 
researchers are of the belief the low nutrient, frequently saturated soils prevalent south of I-75 in 
south Florida do not produce the quality or quantity of forage required to support large herds of 
white-tailed deer, a dominant prey species for panthers (see Food Habits section), and believe it 
is unlikely habitat in Big Cypress National Park (BCNP) and Everglades National Park (ENP) is 
as productive as habitat on private lands in northern and western Collier County in terms of 
panther health, reproduction, and density (Maehr 1992a).  However, more recent reports provide 
contradictory information (McBride 2002, 2003).  In addition, according to Beier et al. (2003), 
the conclusion that ENP and BCNP are poor habitats for panthers is not scientifically supported. 
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Forests provide important diurnal habitat for panthers.  Belden et al. (1988) reported Florida 
panthers use hardwood forests and mixed swamps more than would be expected based on their 
occurrence in the landscape.  While panthers may seek upland forests for daytime uses, as 
indicated by telemetry data, Kautz et al.’s (2006) compositional analysis also confirmed that 
panther home ranges also included non-forest cover types interspersed in landscapes of forest 
patches, including freshwater marsh, prairie and shrub lands, agricultural lands, and pasture 
lands. 
 
Telemetry data are the best available information about daytime panther habitat use.  However, 
there are limitations and assumptions that should be stated about any conclusions based on 
telemetry data.  Beier et al. (2003) points out several biases in research by Maehr and Cox (1995) 
in relating the importance of forests as panther habitat.  These biases are stated to result from the 
use of daytime telemetry locations to describe habitat use, the selective use of telemetry data, and 
using location of telemetry versus panthers as a sampling unit.  First, the panther telemetry data 
are collected in the morning, which creates a disjuncture between the time of data collection 
(beginning shortly after 7:00 am) and the times of peak panther activity (dawn and dusk).  
Habitat selection by panthers may be considerably broader at dawn and dusk (Beyer and  
Haufler 1994; Rettie and McLoughlin 1999).  Second, the majority of panthers that have been 
radio-collared were on public lands.  Telemetry research began in the Fakahatchee Strand State 
Preserve in 1981 (Belden et al. 1988) and gradually expanded to include BCNP, ENP, Florida 
Panther National Wildlife Refuge (NWR), Picayune Strand State Forest, Okaloacoochee Slough 
State Forest, and Corkscrew Regional Ecosystem Watershed (CREW).  It also expanded to 
include some telemetry data research on private lands in Collier, Hendry, Glades, and Lee 
Counties.  Lastly, tests of the accuracy of some of the telemetry locations revealed the difference 
between the actual location of the transmitter and the recorded location averaged 77 m (Dees  
et al. 2001) and can be as large as 230 m (Belden et al. 1988).  These results were obtained by 
placing test transmitters in known locations in the field, plotting transmitter locations from the 
air, and then determining the error of actual versus observed locations. 
 
A more recent analysis (Maehr et al. 2004) suggests some likelihood that daytime telemetry 
locations are not dissimilar to areas used by panthers at night.  However, 24-hour telemetry has 
not returned enough data to fully address this question.  Maehr et al. (1990b) found panthers 
were very active around sunrise, a time of day well represented by aerial telemetry data, but that 
Comiskey et al. (2002) claims is missing from previous analyses of panther habitat use.  
Although it is not known exactly what behavior each animal was engaged in at the time these 
data were collected, it likely included a variety of activities, e.g., walking, hunting, feeding, 
grooming, and resting.  Maehr et al. (2004) believe daytime telemetry data include periods 
during which panthers are quite active.  However, Maehr et al. (2002) did not compare habitats 
recorded by observers during periods of activity (as indicated by mercury tip switches or  
radio-collars) to habitats available to the panther. 
 
The Service and the FWC commissioned an SRT to do an independent critical review of literature 
related to ecology and management of the panther.  The team published their findings in Beier  
et al. (2003).  Included in these findings, the SRT:  (1) encourages the acquisition and analysis of 
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nighttime telemetry data to provide a more complete picture of Florida panther habitat use;  
(2) urges researchers to fully disclose and explain reasoning for selective use of data; (3) believes 
panthers rather than individual panther locations should be the sampling unit for determining 
habitat use; (4) believes vegetation maps used in habitat analysis be current with the data being 
analyzed; and (5) recommends to cease using a 90-m distance from forest cover, minimum sizes of 
forest patches, and the Panther Habitat Evaluation Model in making decisions about habitat 
mitigation and acquisition.  Following release of these critical review findings, revised analyses of 
panther telemetry data and habitat use data were undertaken by Kautz et al. (2006) to address 
issues associated with the use of individual panther telemetry data, vegetation maps, and the use of 
the 90-m distance from forest cover.  Furthermore, the Service does not use or rely on habitat 
assessments that incorporate the Panther Habitat Evaluation Model (Maehr and Cox 1995) in site 
evaluations. 
 
Maehr and Cox (1995) studied 10 female and 13 male panthers and found the home ranges 
included 6 percent freshwater marsh, 5 percent grass and agriculture, 3 percent dry prairie,  
3 percent shrub swamp, and 1 percent barren land; and concluded panthers can remain part of the 
native fauna in areas where agricultural activities exist.  The above cover types, which represent 
open habitat, totaled 18 percent of the panther’s home range.  Maehr et al. (1991a) states 
panthers may travel through agricultural areas at night.  Panthers currently in ENP have home 
ranges less than 10 percent forest cover (Comiskey et al. 2002).  Maehr et al. (2002) found three 
panthers that crossed the Caloosahatchee River all went through areas with limited forest cover, 
and dispersing males wander widely through unforested and disturbed areas (Maehr 1992a).  
Beier et al. (2003) reported Comiskey et al. (2002) made a credible case that no significant 
relationship exists between home range size and forest cover.   
 
Reproduction and Demography 
 
Male panthers are polygynous and maintain large home ranges that may overlap home ranges of 
others males, although not to the extent overlapping that of several females.  Breeding peaks in 
fall and winter (Maehr 1992b).  Gestation lasts 90 to 96 days.  Parturition is distributed 
throughout the year with the majority of births occurring between March and July.  Prenatal 
litters range from three to four.  Postnatal litters range from one to four kittens (FWC 2001).  
Litters surviving to 6 months of age average 2.2 kittens.  Female panthers losing their litters 
generally produce replacement litters within the same breeding season.  Intervals between litters 
range from 20 to 22 months (FWC 2005).  Den sites are usually located in dense, understory 
vegetation, typically saw palmetto (Maehr 1990a).  
 
Historical records of den sites and birth rates for the past 6 years for the Florida panther, based 
on data provided by the FWC (2000, 2002, 2003, 2004, 2005), were: 11 dens, 25 kittens in 
2004/2005; 6 dens, 18 kittens in 2003/2004; 7 dens, 17 kittens in 2002/2003; 14 dens, 30 kittens 
in 2001/2002; 8 dens, 21 kittens in 2000/2001; and 6 dens, 13 kittens in 1999/2000.  A female 
panther will generally produce kittens every other year with an average litter size of 2.5 kittens 
per den. The female population is estimated to include an average of 14 to 16 producing females; 
therefore, 7 to 8 females per year will produce 18 to 20 kittens per year. 
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Early estimates of infant mortality varied and were in conflict.  For example, Roelke et al. (1993) 
characterized infant mortality as relatively high with fewer than half of all births resulting in 
offspring that survive beyond 6 months of age.  Land (1994) estimated the kitten survival rate 
between age 6 months and 1 year at 0.895, based on a sample of 15 radio-instrumented kittens.  
More recently, however, the FWC has been visiting den sites of female Florida panthers and 
Texas puma females since 1992 and has documented the number of kittens that survived to  
6 months of age for 38 of these litters (FWC 2004).  Florida panther and Texas puma kitten 
survival to 6 months-of-age were estimated to be 52 and 72, respectively, but were not 
significantly different (P=0.2776) (FWC 2004).  Average kitten survival, therefore, was 62 from 
birth to 6 months of age (FWC 2004).  The FWC (2004) determined the survival of kittens 
greater than 6 months of age by following the fates of 55 radio-collared dependent-aged kittens, 
including 17 Texas puma descendants from 1985 to 2004.  They found only 1 of these 55 kittens 
died before reaching independence (a 98.2 percent survival rate) (FWC 2004).  Twenty-three of 
24 female panthers, first captured as kittens, became residents and 18 (78.3 percent) produced 
litters.  One female was too young to determine residency status (FWC 2004).  Female panthers 
were considered as adult residents if they were older than 18 months of age, established home 
ranges and bred or if they were older than 3 years of age and established a home range (Maehr  
et al. 1991b).  Twenty-eight of the 31 male panthers became residents; three males were too 
young to determine residency status (FWC 2004).  Male panthers were considered residents if 
they were older than 3 years of age and established a home range that overlapped with females 
(FWC 2004). 
 
Females are readily recruited into the population as soon as they are able to breed (Maehr et al. 
1991a).  Age at first reproduction has been documented as early as 18 months for females 
(Maehr et al. 1989).  However, 50 percent of known panther dens were initiated by females aged 
2 to 4 years.  Females aged 5 to 11 years initiated the remaining 50 percent. 
 
The first sexual encounters for males have occurred at about 3 years of age (Maehr et al. 1991a).  
Dispersing females are quickly assimilated into the resident population, typically establishing 
home ranges less than 1 home range width from their natal ranges (Maehr et al. 2002), while 
males usually go through a period as transient (non-resident) subadults, moving through the 
fringes of the resident population and often occupying suboptimal habitat until an established 
range becomes vacant (Maehr 1997).  Turnover in the breeding population is low and 
documented mortality in radio-collared panthers is greatest in subadult and non-resident males 
(Maehr et al. 1991b).  Maehr (1990a) believes there is a lack of unoccupied suitable habitat for 
dispersing subadult Florida panthers, which may increase fighting among males, and successful 
male recruitment appears to depend on the death or home range shift of a resident adult male 
(Maehr et al. 1991a).  However, more recent population data (FWC 2004) show an increase in 
population numbers, home ranges, and subadults panthers, which is in conflict with Maehr’s 
(1990a) data.  The increase in panthers is believed to be associated in part with the genetic 
restoration benefits from the introduction of Texas cougars into the Florida panther population 
(FWC 2004). 
 
Natural genetic exchange with other panther populations ceased when the Florida panther 
became geographically isolated over a century ago (Seal et al. 1994).  Isolation, reduced 
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population size, and inbreeding resulted in loss of genetic variability and diminished health.  
Data on polymorphism and heterozygosity, along with records of multiple physiological 
abnormalities, suggest the panther population has experienced inbreeding depression (Roelke  
et al. 1993; Barone et al. 1994).  Inbreeding depression has been related to decreased semen 
quality, lowered fertility, reduced neonatal survival, and congenital heart defects in a variety of 
domesticated and wild species (Lasley 1978; Ralls and Ballou 1982; Wildt et al. 1982; O’Brien 
et al. 1985; Roelke 1991).  Congenital heart defects have been shown to be related to diminished 
panther survival and reproduction (Roelke 1991; Dunbar 1993; Barone et al. 1994).  The Florida 
panther exhibits diminished male reproductive characteristics compared to other populations of 
Puma concolor in North and Latin America (Barone et al. 1994).  In a comparison of 16 male 
Florida panthers and 51 males from Puma concolor populations in Texas, Colorado, Latin 
America, and North American zoos, Wildt (1994) found a much higher rate of unilateral 
cryptorchidism (43.8 versus 3.9 percent), lower testicular and semen volumes, diminished sperm 
motility, and a greater percentage of morphologically abnormal sperm in the Florida panther 
samples. 
 
Measured heterozygosity levels indicate the Florida panther has lost 60 to 90 percent of its 
genetic diversity (Culver et al. 2000).  Measured levels of mitochondrial DNA variation are the 
lowest reported for any similarly studied feline population, including leopards, cheetahs, and 
other Puma concolor subspecies.  Electrophoretic analyses also indicated the Florida panther has 
less genetic variation than any other Puma concolor subspecies.  Panther DNA fingerprint 
variation is nearly as low as in the small, isolated population of Asiatic lions of the Gir Forest  
Sanctuary in India (Roelke et al. 1993). 
 
A genetic restoration program was initiated for the Florida panther in 1995.  FWC (2001, 2003, 
2004) indicated representation of Texas cougar genes in the south Florida population is probably 
close to the goal of 20 percent (Seal et al. 1994), although two of the eight Texas females are 
over-represented.  The occurrence of kinked tails and cowlicks has been reduced in intercross 
progeny.  Information on other morphological traits associated with genetic isolation and 
inbreeding such as cryptorchidism sperm deformities, atrial septal heart defects, and skull 
morphology cannot be collected until the intercross progeny mature or pass away.  However, the 
fecundity of the intercross progeny would seem to indicate sperm deformities have been reduced.  
For example, one first-generation male captured and examined in the field by Smithsonian 
Theriogenologist, Dr. Jo Gayle Howard, had a sperm count 3 times that of a Florida panther, a 
sperm motility rate twice as high, a percentage of normal sperm 4 times greater, and a sperm 
concentration 10 times higher (McBride 2001).  Since the genetic restoration program was 
initiated in 1995, the number of panthers monitored annually has increased, highway mortality 
has increased, and panthers have moved into formerly unoccupied niches on public land in south 
Florida (McBride 2002).  This may indicate a more robust population that varies dramatically 
from population parameters prior to 1995.  However, Maehr and Lacy (2002) recommended 
caution in claiming success through genetic management.  They state it is likely local prey 
populations cannot support the increased number of panthers over the long term, and as long as 
the panthers are restricted to southwest Florida, the problems of inbreeding and genetic variation 
that led to the genetic restoration program will return.  Still, McBride (2002) states panther 
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recovery continues to benefit from genetic restoration and an existing State land acquisition 
program (for large tracts of land) north of BCNP will provide additional benefits. 
 
Mortality, Trauma, and Disturbance 
 
Records of mortality on uncollared panthers have been kept since February 13, 1972, and records 
of mortality on radio-collared panthers have been kept since February 10, 1981.  A total of  
169 Florida panther and Texas cougar mortalities have been documented through June 2005, 
with 64 (38 percent) known deaths occurring in the past 4 years (FWC 2004, 2005).  From  
July 1, 2005, through March 22, 2006, there were 14 additional instances of mortality (FWC, 
unpublished data), for a total of 183 records.  Overall, documented mortality (n = 103) of radio-
collared and uncollared panthers and Texas cougars averaged 3.6 per year through June 2001.  
However, from July 2001 through June 2005, documented mortality (n = 66) increased with an 
average of 16.5 per-year during these years (FWC 2004, 2005).  Ninety-five free roaming, radio-
collared panthers and Texas cougars have died since 1981 (FWC 2004, 2005), and intraspecific 
aggression was the leading cause accounting for 41 percent of these mortalities (68 percent males 
and 32 percent females).   
 
Unknown causes and collisions with vehicles accounted for 24 percent and 20 percent of 
mortalities, respectively (FWC 2004, 2005).  Other factors, infections, and diseases caused the 
remaining mortalities (FWC 2005).  Except for intraspecific aggression, the causes of mortality 
were found to be independent of gender (FWC 2005).  It is likely, some causes, such as road 
mortality, are more likely to be found and, therefore, are over represented in the above total. 
 
From February 13, 1972, and June 30, 2005, Florida panther vehicular trauma (n = 86), averaged 
2.6 panthers per year (FWC 2004, 2005).  From July 1, 2005, through February 27, 2006,  
there were 8 additional instances of vehicular trauma (FWC, unpublished data), for a total of  
94 instances.  Although the relative significance of vehicular trauma to other sources of mortality 
is not entirely known, it has been the most often documented source of mortality (Maehr 1989; 
Maehr et al. 1991b) because the death of uncollared panthers, due to other causes  
(e.g., intraspecific aggression, old age, disease, etc.) often goes undetected. 
 
There are presently 28 wildlife underpasses with associated fencing suitable for panther use 
along I-75 and, to date, no panthers have been killed by vehicles in areas protected with wildlife 
underpasses (FWC 2003).  There are four underpasses suitable for panther use currently existing, 
and two additional underpasses presently proposed by the Florida Department of Transportation 
(FDOT) along U.S. Highway 29 (US 29) (Department of the Army Public Notice SAJ-2004-778).  
Several additional panther/wildlife crossings are proposed along roadways in rural Lee and 
Collier Counties in addition to the proposals along US 29 (FWC 2001).  In addition, Collier 
County, in cooperation with the National Wildlife Federation and the Florida Wildlife 
Federation, is coordinating a study of the segment of CR 846 east of Immokalee and the section 
of Oil Well Road (Service 2005) where the road crosses Camp Kies Strand by Dr. Reed Noss 
and Dr. Daniel Smith to determine the optimum location for wildlife crossing construction 
(WilsonMiller 2005).  However, vehicular trauma still occurs on outlying rural roads and the 
FWC is conducting a study to determine the impacts of vehicular collisions to panthers and 
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studying ways to minimize panther vehicle collisions (FWC In Review).  In an examination of 
the location of panther-suitable wildlife crossings and locations of vehicular collisions, we note 
that after installation, no collisions have been recorded in the immediate vicinity of those 
crossings.  There have been no collisions on east-west I-75 in the vicinity of crossings since 
installation in 1991.  Prior to 1991, there were five recorded deaths from collisions.  The FDOT 
has also identified the location of, the proposed the construction of, and the construction of 
several wildlife crossing on SR 29.  Proposed crossings A and B will be in an area of 10 
documented collisions from 1980 to 2004.  Existing crossings C and D, north of I-75, were 
installed in 1995.  There were two recorded collisions in the vicinity of crossing D from 1979 to 
1990, but none at either C or D since crossing installation.  Existing crossing E was installed in 
1997.  There has been one collision approximately 1 mile to the north in 2002.  Existing crossing 
F was installed in 1999.  There was one documented collision in the immediate vicinity in 1981, 
but none since installation.  However, there have been two collisions approximately 1.5 miles to 
the north since crossing installation.  A review of panther crossings in the 25-mile project action 
area revealed that no panther crossing have been constructed or are planned to be constructed. 
 
Florida panthers were hunted for bounty during the 1800s and for sport up until the 1950s 
(Tinsley 1970).  Seven panther shootings, six fatal and one non-fatal, were documented between 
1978 and 1986.  A female Texas puma introduced for genetic restoration was shot in 1998  
(FWC 1999).  Education, self-policing among hunters and regulation are the tools by which 
shootings are minimized.  All free-ranging pumas in Florida are protected by a “similarity of 
appearance” provision in the Act (56 FR 40265-40267; August 14, 1991). 
 
Food Habits 
 
Florida panther food habit studies indicate commonly consumed prey include feral hog (Sus 
scrofa), white-tailed deer, raccoon (Procyon loto), nine-banded armadillo (Dasypus 
novemcinctus), and alligator (Alligator missisippiensis) (Maehr et al. 1990a; Dalrymple and Bass 
1996).  Adult panthers generally consume one deer or hog per week, supplemented by 
opportunistic kills of smaller prey (Maehr 1997).  A female with kittens may need the equivalent 
of two such kills per week.  The high caloric intake needed to sustain successful reproduction 
and rearing of kittens is best achieved when a dependable supply of large prey is available 
(Roelke 1990).  Deer and hogs accounted for 85.7 percent of consumed biomass north of I-75 
and 66.1 percent south of I-75 (Maehr et al. 1990a).  Differences in prey abundance and 
availability were indicated by an eight-fold greater deer abundance north of I-75 versus south of 
I-75, although the estimated number of deer consumed did not differ between the north and south 
portions of the study area.  Hog numbers were lower south of I-75.  Hogs dominated the diet of 
panthers in the north in terms of both estimated biomass and numbers.  In the south, deer 
accounted for the greatest estimated biomass consumed, whereas raccoons were the highest 
estimated number of prey items consumed.  Domestic livestock were found infrequently in scats 
or kills, although cattle were readily available north of I-75 (Maehr et al. 1990a).  There appears 
to be consensus among land managers and Federal biologists that white-tailed deer and wild hogs 
are the dominant prey for panther, while rabbits, raccoon and armadillos are of secondary 
importance (Beier et al. 2003).   
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Prey Density 
 
Prey density, especially in deer, is an important factor in evaluating habitat used by the panther.  
The type and number of prey available affects the health and distribution of panthers, as well as 
their ability to reed and support young.  Environmental factors, specifically the availability of 
high quality forage, affect the prey density and influence the carrying capacity and population 
dynamics of the prey species, especially deer herds (Fleming et al. 1993).  In the Everglades 
region, deer inhabit a variety of landscape types, including pinelands, high ridges, and adjacent 
periphery wetlands, which include the mosaic of sawgrass and wet prairie savannahs and sloughs 
that comprise the interior freshwater marshes and coastal mangrove forest.  
 
Deer are ruminants, with small stomach capacities, and are selective for high quality forage to 
meet their nutritional needs.  To meet these high quality forage needs, deer selectively move 
through a mosaic of habitat types taking advantage of the seasonal forage that provide the most 
benefit to the deer.  Water management practices have reduced habitat heterogeneity and the 
sequence of seasonal and successional patterns of plant growth and appear to have affected deer 
abundance (Fleming et al. 1993).  
 
Other adverse changes in habitat characteristics that affect deer density include the invasion of 
exotics into native uplands, over drainage of marshes, and the establishment of monotypic stands 
of unpalatable plant species, generally resulting from nutrient enrichment related to agricultural 
and urban runoff.  The replacement of these native plant communities reduces important habitat 
heterogeneity and the ability of deer to meet their critical dietary needs.  For example, deer 
densities on over-drained, exotic species-infested private lands being developed in northwest Lee 
County averaged one deer per 591 acres (Turrell 2001) to one deer per 534 acres (Passarella 2004).  
As a contrasting example, in historic communities in the Everglades Wildlife Management Areas, 
deer densities in the mid-to-late 1950s averaged one deer per 100 acres (40 ha) when the 
vegetative community was a mosaic of native species, whereas more recent surveys after 
succession of the native community to a monotypic stand of cattails (1993) showed a 67 to  
76 percent decrease (one deer per 300 acres to one deer per 475 acres) of the 1959 population 
estimate (Fleming et al. 1993).   
 
In further comparison to higher quality habitat communities, deer densities in wildlife 
management areas in the BCNP’s Corn Dance Unit were predicted to be between one deer per 
165 acres and one deer per 250 acres (Steelman et al. 1999).  However, deer densities in these 
units may also have been affected by off road vehicle use.  Predictions of deer density in 
Fakahatchee Strand were estimated to be higher than one deer per 18.2 acres (McCown 1991).  
Deer densities in the Mullet Slough area of BCNP yielded an estimated density range of one deer 
per 93 acres and one deer per 250 acres.  The Stairsteps Unit of BCNP support densities of one 
deer per 190 acres to one deer per 218 acres from track count estimates.  Aerial surveys for the 
same units used after 1982, estimated deer densities between one deer per 60 acres and one deer 
per 2,643 acres (Steelman et a1. 1999).  Harlow (1959) predicted deer density in wet prairie 
habitat in Florida to be one deer per 115 acres.   
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Deer densities on wildlife management areas average one deer per 165 acres to one deer per  
250 acres (Steelman et al. 1999).  Deer were plentiful in Holey Land WMA and Roetenberger 
WMA in the mid and late 1970’s and deer were often seen in the sugarcane near those two areas.  
However, in comparison, the current herd is very limited (Regan, personal communication, 
2005).  A 2005 aerial survey was conducted in the sugarcane fields of the project footprint 
adjacent to Holey Land WMA and Rotenberger WMA.  No deer or any deer sign were observed 
during the survey, although deer were observed in wetland areas associated with agricultural 
fields west of the Miami Canal (Service 2003).  The 2005 Holey Land WMA deer index is  
245 (±133) across 35,350 acres.  Therefore, deer populations can be estimated anywhere from 
one deer per 112 to 378 acres.  Rotenberger WMA deer index is 110(±83) deer across  
28,760 acres.  Therefore, deer populations can be estimated from one deer per 27 to 193 acres 
(Michael Anderson, FWC, personal communication, 2005).  Based on the above 2005 survey 
information, it would appear that utilization of the project area by deer is minimal and abundant 
food for panthers is unlikely.   
 
Movements and Dispersal 
 
Adult Florida panthers occupy available habitat in a pattern similar to western cougars (Land 
1994).  More than 7,000 telemetry locations on 26 radio-collared panthers between 1985 and 
1990 indicated home range size varied from 21 to 461 square miles (sq mi) (53 to 1,194 square 
kilometers [sq km]), averaging 200 sq mi (519 sq km) for resident males and 75 sq mi (193 sq 
km) for resident females.  Beier et al. (2003) found estimates of panther home ranges varying 
from 74 to 153 sq mi (193 to 396 sq km or 47,359 to 97,920 ac) for females and 168 to 251 sq mi 
(435 to 650 sq km or 107,520 to 160,639 ac) for males to be reliable.  The most current estimate 
of home-range sizes (minimum convex polygon method) for established, non-dispersing adult 
panthers, based on radio-collared panthers monitored during the 2004-2005 genetic restoration 
and management annual monitoring report (n = 22), averaged 45.5 sq mi (117.6 sq km or  
29,059 ac) for females (n = 11) and 97.7 sq mi (253.1 sq km or 62,542 ac) for males (n = 11) 
(FWC 2005).  The average home range was 142 sq km for resident females (n = 6) and 555 sq 
km for males (n = 5) located at BCNP (Jansen et al. 2005, unpublished report).  Home ranges of 
resident adults were stable unless influenced by the death of other residents and home range 
overlap was extensive among resident females and limited among resident males (Maehr et al. 
1991a).   
 
Maehr et al. (1990b) monitored five solitary panthers continuously for 130-hour periods 
seasonally from 1986 to 1989, rarely observing measurable shifts in location during the day, but 
nocturnal shifts in location exceeding 20 km (12.4 miles) were not unusual.  Maehr et al. (2002) 
in a later report documents a “mean maximum dispersal distance” of 42.3 miles (68.1 km) for 
subadult males and 12.6 miles (20.3 km) for subadult females.  In the same report Maehr et al. 
(2002) documents a “mean dispersal distance” of 37.3 km for subadult males.  Dispersal patterns 
tend to be circular and of insufficient length to ameliorate inbreeding.  Comiskey et al. (2002) 
documents a “mean dispersal distance” for subadult male panthers as an average distance of  
40.1 km (24.9 miles) from their natal range, which is similar to the dispersal distance reference 
by Maehr et al. (2002b).  Subadult dispersal typically occurs around 1.5 to 2 years of age, but 
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may occur as early as 1 year of age.  Dispersing males wander widely through unforested and 
disturbed areas (Maehr 1992a). 
 
Janis and Clark (1999) compared the behavior of panthers before, during, and after the 
recreational deer and hog-hunting season (October through December) in areas opened (BCNP) 
and closed (Florida Panther NWR, Fakahatchee Strand State Preserve) to hunting.  The variables 
examined were: (1) morning activity rates; (2) movement rates; (3) predation success; (4) home 
range size; (5) home range shifts; (6) habitat selection; (7) distance from panther locations to 
trails; and (8) frequency of panther use in the Bear Island Unit of BCNP.  The authors failed to 
detect any relationship between hunting and the first 6 variables.  Of the last 2 variables, they 
determined the distance of panther locations from trails increased an average of 0.31 mile  
(0.57 km) and the frequency of panther use in the Bear Island Unit decreased from 30 up to  
40 percent during the hunting season.  An analysis of movement rates, a measure of energy 
expenditure, predation success, and energy intake do not indicate any direct, negative energetic 
responses to increased human activity during the hunting season.  However, the increase in 
average distance from trails and decrease in panther use of the Bear Island Unit are indicative of 
a behavioral change.  Janis and Clark (1999) surmise the increase in the distance of panther 
locations from trails is “biologically minor” and probably related to prey behavior (i.e., white-
tailed deer moving deeper into the forest to avoid hunters).  The decrease in panther use of the 
Bear Island Unit is balanced by an increase in use of private lands north of BCNP as “refugia.”  
However, Beier et al. (2003) finds this and other studies of hunting impacts to panthers to be 
inconclusive. 
 
Disturbance 
 
Panthers, because of their wide-ranging movements and extensive spatial requirements, are also 
particularly sensitive to habitat fragmentation (Harris 1985).  Mac et al. (1998) defines habitat 
fragmentation as “The breaking up of a habitat into unconnected patches interspersed with other 
habitat which may not be inhabitable by species occupying the habitat that was broken up.  The 
breaking up is usually by human action, as, for example, the clearing of forest or grassland  
for agriculture, residential development, or overland electrical lines.”  The reference to 
“unconnected patches” is a central underpinning of the definition.  For panther conservation, this 
definition underscores the need to maintain contiguous habitat and protect habitat corridors in 
key locations in south Florida.  Habitat fragmentation can result from road construction, urban 
development, and agricultural land conversions within migratory patterns of panther prey species 
and affect the ability of panthers to move freely throughout their home ranges.  Construction of 
highways in wildlife habitat typically results in loss and fragmentation of habitat, traffic related 
mortality, and avoidance of associated human development.  Roads can also result in habitat 
fragmentation, especially for females who are less likely to cross them (Maehr 1990a). 
 
Kautz et al. (2006) estimated approximately 27 percent of panther habitat within Primary, 
Secondary, and Dispersal Zones, is on private land.  Maehr (1990a) indicated development of 
private lands may limit panther habitat to landscapes under public stewardship.  From March 
1984 through February 23, 2006, the Service concluded consultation on 68 projects involving the 
panther and habitat preservation (Table 1a).  The minimum expected result of these projects is 
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impacts to 89,615 acres and the preservation of 29,628 acres of panther habitat (Table 1a).  Of 
the 89,615 acres of impacts, 39,918 are due to agricultural conversion and 49,697 acres to 
development and mining.  Portions (10,370 acres) of the largest agricultural conversion project, 
the 28,700 acres by U.S. Sugar Corporation, were re-acquired by the Federal Government as a 
component of the Talisman Land Acquisition (Section 390 of the Federal Agricultural 
Improvement and Reform Act of 1996 [Public Law 104-127] Farm Bill Cooperative Agreement, 
FB4) for use in the Comprehensive Everglades Restoration Project as part of the Everglades 
Agricultural Area Reservoir project.  The non-agriculture impacts are permanent land losses, 
whereas the agricultural conversions may continue to provide some habitat value to panthers, 
depending on the type of conversion.  However, these land conversions provide less value than 
native habitats.  The 49,697 acres of expected impacts from development and mining included a 
mixture of agricultural fields consisting of row crops and citrus groves and natural lands with 
varying degrees of exotic vegetation.  Management actions on some of the lands preserved 
include exotic species removal, fire management, wetland hydrology improvement, improved 
forest management practices, and recreational benefit improvements. 
 
Within the 25-mile action area, the Service, since January 14, 1992, has formally consulted on  
3 projects regarding the panther that were a result of Federal actions (database entries for formal 
consultations prior to 1992 are incomplete for projects in the action area).  These projects have 
impacted or are expected to impact approximately 1,317 acres of panther habitat.  These projects 
have also incorporated a total of 220 acres of preservation and restoration of panther habitat 
(Table 1b).  The impacted lands generally are:  (1) on the eastern fringe of occupied panther 
habitat; (2) vegetated with dense stands of exotic species, which may adversely affect the density 
of the panther prey base; and/or (3) support agricultural enterprises, i.e., row crops, citrus, etc., 
which provide a lower quality habitat value to the Florida panther.   
 
Habitat Management 
 
Prescribed burning is probably the single most important habitat management tool available to 
public land stewards.  Dees et al. (1999, 2001) examined panther use of habitat in response to 
prescribed burning at Florida Panther NWR and BCNP between 1989 and 1998.  The greatest 
temporal response by panthers to burning in pine was within 1 year followed by a decline in 
subsequent years and is likely due to the rapid re-growth of vegetation, which attracted prey 
(Dees et al. 2001).  Panthers demonstrated notable selection for pine stands that had been burned 
within 1 year relative to older burns.  Compositional analysis showed that panthers were more 
likely to position their home ranges in areas that contained pine.  Dees et al. (2001) suggest that 
panthers were attracted to less than 1-year-old burns because of white-tailed deer and other  
prey responses to vegetation and structural changes caused by prescribed fire.  According to 
Dees et al. (2001), it was the effect of burning in pine, rather than the pine per se, which most 
influenced habitat selection by panthers.  However, they caution that the effects of shorter 
burning intervals on vegetation composition and landscape-level changes be determined before 
burning rotations are reduced. 
 
To counteract the threat of exotic species invasion and monotypic stands of unpalatable plant 
species, all public land and most private land managers pursue exotic and invasive species 
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management and habitat improvement through fire management and eradication programs.  
However, these actions are restricted by available funds to implement these programs. 
 
Land Conservation Trends 
 
The 1.4-million-acre ENP was established in 1947, more than 2 decades before the Florida 
panther was listed as endangered.  The 577,000-acre BCNP was established in 1974, just 1 year 
after passage of the Act.  Additional State and Federal acquisitions since the establishment of 
ENP and BCNP include Fakahatchee Strand Preserve State Park (58,373 acres), Florida Panther 
NWR (26,400 acres), Picayune Strand State Forest (55,200 acres), Collier-Seminole State Park 
(7,271 acres), Okaloacoochee Slough State Forest (34,962 acres), and CREW (24,028 acres).   
As of April 2001, non-profit organizations, local governments, State and Federal agencies,  
and Tribes have protected approximately 2.21 million acres of panther habitat south of the 
Caloosahatchee River within the Primary, Secondary, and Dispersal Zones (Kautz et al. 2006).  
These protected lands are the cornerstones for the Service’s continuing effort to work in tandem 
with the private sector and State and county government, to preserve and manage panther habitat.  
These lands are protected by conservation easements or transferred by title to public entities to 
manage. 
 
Distribution 
 
A variety of human activities contributed to the decline of the Florida panther.  The first bounty 
on Florida panthers was passed in 1831.  An 1887 Florida law authorized a payment of $5 for 
scalps (Tinsley 1970).  Panthers were also shot on sight, hunted, poisoned, and trapped.  
Agricultural land clearing in the southeastern United States between 1850 and 1909 totaled  
31.6 million acres (12.8 million ha).  Lumbering reduced the original southern forest nearly  
40 percent from 300 million acres (121.4 million ha) to 178 million acres (72.0 million ha) by 
1919 (Williams 1990).  Meanwhile the white-tailed deer, primary prey of the panther, was 
reduced from a range-wide population of about 13 million in 1850, to under 1 million by  
1900 (Halls 1984).  Over a 100-year period, bounty hunting, land clearing, lumbering, and 
market hunting of deer contributed to the range-wide decline of the panther. 
 
At the beginning of the 20th century, the Florida panther population may have numbered as 
many as 500 (Seal et al. 1989).  The State of Florida declared the panther a game species in  
1950 and then in 1958 totally protected the animal.  In the 1970s, the FWC established a Florida 
Panther Record Clearinghouse to ascertain the status of the panther.  The first field searches were 
made in 1972.  The Florida Panther Act, a State law enacted in 1978, made killing the panther a 
felony.   
 
Telemetry investigations began in 1981, primarily on public lands in southwest Florida.  Maehr 
et al. (1991a) estimated the average density of panthers in southwest Florida between February 
and July 1990 to be one panther per 42.95 sq mi (110 sq km or 27,456 ac).  When extrapolated 
over a 1,945.9 sq mi (5,040 sq km or 1,257,979 ac) area thought to be occupied by radio-collared 
panthers in southwest Florida, the estimated population of the area was 46 adults (9 resident 
males, 28 resident females, and 9 transient males) between December 1985 and October 1990.  
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This estimate assumed homogeneous density and similar age and sex composition over time and 
space.  Maehr et al. (1991a) considered the actual population to be higher because the estimation 
technique excluded panthers in ENP, eastern BCNP, and areas north of the Caloosahatchee 
River.  The Florida Panther Interagency Committee, comprised of the Service, National Park 
Service, Florida Department of Environmental Protection, and the FWC, estimated the 
population in 1993 at 30 to 50 adults (Logan et al. 1993).  More recent estimates show a panther 
population (adults and subadults) of 62 in 2000 (McBride 2000), 78 in 2001 (McBride 2001),  
80 in 2002 (McBride 2002), and 87 in 2003 (69 adults and 18 yearlings) (FWC 2003).  No 
documented population number has been provided by FWC for 2004 to date.  However, D. Land 
(FWC, personal communication, November 2004) estimates the population to be between 70 and 
100 panthers. 
 
Human eradication efforts over a 100-year period, along with bounty hunting, land clearing, 
lumbering, and market hunting of deer, resulted in a range-wide decline of the panther, and as a 
result panthers now occupy just 5 percent of their former range.  The remaining breeding 
population is in south Florida, south of the Caloosahatchee River.  Dispersing males occasionally 
cross the Caloosahatchee River and have been observed in rural habitats of south-central Florida. 
 
In the south Florida breeding population, habitat loss, habitat fragmentation, habitat degradation, 
and increased human disturbance resulting from agricultural and residential development are 
now considered among the primary threats to long-term panther persistence.  Continued 
development associated with the expansion of Florida's urbanized east coast, urban development 
on the west coast, and the spread of agricultural development in the south Florida interior, have 
placed increasing pressure on panthers and panther habitat (Maehr 1990b, 1992b; Maehr et al. 
1991a).  Past land use activity, hydrologic alterations, road construction, and lack of fire 
management (Dees et al. 1999) have also affected the quality and quantity of panther habitat.   
 
In southwest Florida, agriculture development between 1986 and 1990 resulted in a row crop 
acreage increase of 8,990 acres (3,640 ha) or 21 percent; a sugarcane increase of 16,000 acres 
(6,475 ha) or 21 percent; and a citrus increase of 54,000 acres (21,850 ha) or 75 percent.  
Rangeland, much of it suitable for panther occupation, decreased by 160,000 acres (64,750 ha)  
or 10 percent.  In a more current analysis, (B. Stys, FWC, unpublished data, 2002) performed a 
change detection analysis for Collier, Lee, Hendry, Charlotte, and Glades Counties, and found 
the area of disturbed lands in these five counties increased 31 percent between 1986 and 1996.  
Most (66 percent) of the land use change over the 10-year period was due to conversion to 
agricultural.  Forest cover types accounted for 42 percent of land use conversions, dry prairies 
accounted for 37 percent, freshwater marsh accounted for 9 percent, and shrub/brush lands 
accounted for 8 percent. 
 
Similar to residential, commercial, and industrial development projects, individual CERP and 
Acceler8 projects may have an adverse direct effect on the Florida panther through: (1) the 
permanent loss and fragmentation of panther habitat; (2) the permanent loss and fragmentation of 
habitat that supports panther prey; (3) the loss of available habitat for foraging, breeding, and 
dispersing panthers; and (4) a reduction in the geographic distribution of habitat for the species.  
Indirect effects may include: (1) an increased risk of roadway mortality to panthers traversing the 
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area due to the increase in vehicular traffic; (2) increased disturbance to panthers in the project 
vicinity due to human activities; (3) the reduction in panther prey; (4) the reduction in value of 
panther habitat adjacent to the project due to habitat fragmentation; and (5) a potential increase in 
intraspecific aggression between panthers (and an increase in mortality of subadult male panthers) 
due to reduction of the geographic distribution of  habitat for the panther. 
 
Verified Panther Population 
 
In September 2003, the documented south Florida panther population was 87 adults and 
subadults, not including kittens at the den (FWC 2003).  The south Florida panther population 
has shown an increase in the survivability of young and juveniles (McBride 2003) and an 
increase in the population estimates from 62 in 2000 (McBride 2000) to 78 in 2001 (McBride 
2001) to 80 in 2002 (FWC 2002) to 87 in 2003 (FWC 2003).  No documented population 
number has been provided by FWC for 2004; however, D. Land (FWC, personal 
communication, November 2004) estimates the population to be between 70 and 100 panthers.   
 
Population Dynamics 
 
PVA has emerged as key components of endangered species conservation.  This process is 
designed to incorporate demographic information into models that predict if a population is 
likely to persist in the future.  PVAs incorporate deterministic and stochastic events including 
demographic and environmental variation, and natural catastrophes.  PVAs have also been 
criticized as being overly optimistic about future population levels (Brook et al. 1997) and 
should be viewed with caution; however, they are and have been shown to be surprisingly 
accurate for managing endangered taxa and evaluating different management practices (Brook 
2000).  They are also useful in conducting sensitivity analyses to determine where more precise 
information is needed (Hamilton and Moller 1995; Beissinger and Westphal 1998; Reed et al. 
1998; Fieberg and Ellner 2000). 
 
As originally defined by Shaffer (1981), “a minimum viable population for any given species in 
any given habitat is the smallest isolated population having a 99 percent chance of remaining 
extant for 1,000 years despite the foreseeable effects of demographic, environmental and genetic 
stochasticity, and natural catastrophes.”  However, the goal of 95 percent probability of 
persistence for 100 years is the standard recommended by population biologists and is used in 
management strategies and conservation planning, particularly for situations where it is difficult 
to accurately predict long-term effects (Sarkar 2004; Shaffer 1978, 1981, 1987). 
 
A total of 139 Florida panthers since 1981 have been radio-collared and monitored on public and 
private lands throughout south Florida (Maehr et al. 2002; Shindler et al. 2001; FWC 2005).  
These data were used by researchers to estimate survival rates and fecundity and were 
incorporated into PVA models previously developed for the Florida panther (Cox et al. 1994; 
Kautz and Cox 2001; Seal et al. 1989, 1992; Maehr et al. 2002).  These models incorporated a 
range of different model parameters such as general sex ratios, juvenile survival rates, age 
distributions, and various levels of habitat losses, density dependence, and intermittent 
catastrophes or epidemics.  The outputs of these models predicted a variety of survival scenarios 
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for the Florida panther and predicted population levels needed to ensure the survival of the 
species. 
 
The Service, in February 2000, in order to develop an updated landscape-level strategy for the 
conservation of the Florida panther population in south Florida, appointed the Florida Panther 
Subteam.  This Subteam is part of the overarching MERIT.  MERIT includes more than  
30 members representing Federal, State, and local governmental agencies, the Seminole Tribe of 
Florida, the Miccosukee Tribe of Indians of Florida, academia, industry, and the private sector, 
and was created with the purpose of overseeing the implementation of the recovery and 
restoration tasks identified in the MSRP.  One of the actions the Subteam evaluated was the 
current status of the Florida panther and the various PVA models developed.  Based on this 
assessment, members of the Subteam requested the development of an updated set of PVA 
models for the Florida panther.  These models, developed and presented by Root (2004), were 
based on RAMAS GIS software (Akçakaya 2002).  These models were used to perform a set of 
spatially explicit PVAs.   
 
Three general single-sex (i.e., females only) models were constructed using demographic 
variables from Maehr et al. (2002) and other sources.  A conservative model was based on Seal 
and Lacy (1989); a moderate model was based on Seal and Lacy (1992); and an optimistic model 
was based on the 1999 consensus model of Maehr et al. (2002).  In each model, first-year kitten 
survival was set at 62 percent based on recent information from routine panther population 
monitoring (Shindle et al. 2001).  All models assumed a 1:1 sex ratio, a stable age distribution,  
50 percent of females breeding in any year, and an initial population of 41 females (82 individuals 
including males), the approximate population size in 2001-2002 (McBride 2001, 2002).   
 
Basic Versions:  The basic versions of each model incorporated no catastrophes or epidemics,  
no change in habitat quality or amount, and a ceiling type of density dependence.  The basic 
versions of the models incorporated a carrying capacity of 53 females (106 panthers - 50/50 sex 
ratio).  Variants of the models were run with differing values for density dependence, various 
levels of habitat loss, and intermittent catastrophes or epidemics.  Each simulation was run with 
10,000 replications for a 100-year period.  The minimum number of panthers needed to ensure a 
95 percent probability of persistence for 100 years was estimated in a series of simulations in 
which initial abundance was increased until probability of extinction at 100 years was no greater 
than 5 percent.  More detailed information concerning the PVA model parameters appears in 
Root (2004). 
 
The results of these model runs predicted a probability of extinction for the conservative model 
of 78.5 percent in 100 years with a mean final total abundance of 3.5 females.  Also, the 
probability of a large decline in abundance (50 percent) was 94.1 percent.  The moderate model 
resulted in a 5 percent probability of extinction and mean final abundance of 42.3 females in  
100 years.  The probability of panther abundance declining by half the initial amount was  
20 percent in 100 years under the moderate model.  The optimistic model resulted in a 2 percent 
probability of extinction and mean final abundance of 51.2 females in 100 years.  The probability 
of panther abundance declining by half the initial amount was only 9 percent in 100 years under 
the optimistic model.  These models also provide a probability of persistence (100 percent minus 
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probability of extension) over a 100-year period of 95 percent for the moderate model and  
98 percent for the optimistic model. 
 
One Percent Habitat Loss:  Model results were also provided by Root (2004) for probability of 
extinctions for 1 percent loss of habitat, within the first 25 years of the model run.  The 1 percent 
loss of habitat equates to essentially all remaining non-urban privately owned lands in the 
Primary Zone and corresponds to the estimated rate of habitat loss (Root 2004) from 1986 to 
1996 for the five southwest counties based on land use changes.  For the moderate model, the 
model runs predict a probability of extinction increase of approximately one percent, from a 
probability of extinction of approximately 5 percent with no loss of habitat to 6 percent with  
1.0 percent habitat loss per year, for the first 25 years.  For the optimistic model, probability of 
extinction increased from approximately 2 percent with no loss of habitat to 3 percent with  
1.0 percent habitat loss per year, for the first 25 years.  These models also predicted that the 
mean final abundance of females would decrease from 41 to 31 females, a 24.3 percent reduction 
for the moderate model and from 41 to 38 females, a 7.3 percent reduction for the optimistic 
model. 
 
The model runs also predict a probability of persistence (100 percent minus the probability of 
extension) over a 100-year period of approximately 94 percent for the moderate model and  
97 percent for the optimistic model.  The model runs, predict a mean final abundance of  
62 individuals (31 females and 31 males) for the moderate model and 76 individuals (38 females 
and 38 males) for the optimistic model. 
 
Population Guidelines:  Kautz et al. (2006), following review of the output of Root’s PVA 
models and those of other previous PVAs for the Florida panther, suggested a set of population 
guidelines for use in management and recovery of the Florida panther.  It is important to state 
that these broad guidelines represent a review of previous science, and not a new PVA.  These 
guidelines are:  (1) populations of less than 50 individuals are likely to become extinct in less 
than 100 years; (2) populations of 60 to 70 are barely viable and expected to decline by  
25 percent over 100 years; (3) populations of 80 to 100 are likely stable but would still be subject 
to genetic problems (i.e., heterozygosity would slowly decline); and (4) populations greater than 
240 have a high probability of persistence for 100 years and are demographically stable and large 
enough to retain 90 percent of original genetic diversity.   
 
Population guidelines for populations of panthers between 50 and 60 individuals and between  
70 and 80 individuals were not specifically provided in Kautz et al. (2006).  However, the 
Service views the guidelines in Kautz et al. (2006) as a continuum.  Therefore, we consider 
populations of 50 to 60 individuals to be less than barely viable or not viable with declines in 
population and heterozygosity.  Similarly, we consider populations of 70 to 80 to be more than 
barely viable or somewhat viable with some declines in population and heterozygosity.  Like 
other population guidelines presented in Kautz et al. (2006), these assume no habitat loss or 
catastrophes. 
 
PVA Summaries and Population Guidelines:  Root’s (2004) moderate model runs, which have 
a carrying capacity 53 females (106 individuals), show final populations of 42.3 females  
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(84 total) and 31.2 females (62 total) with extinction rates of 5 percent and 6 percent, 
respectively for the basic and 1 percent habitat loss scenarios.  The predicted final populations in 
Root (2004) are 84 and 62 panthers for no loss of habitat and 1 percent loss of habitat, 
respectively, over a 100-year period.   
 
Kautz et al.’s (2006) population guidelines applied to the Root (2004) moderate models for a 
population of 62 to 84 panthers, with or with/out habitat loss, respectively, describe the “with 
habitat loss” population as barely viable and expected to decline by 25 percent over a 100-year 
period.  The “without habitat loss” is likely stable but would still be subject to genetic problems. 
 
In conclusion, the Service believes the model runs show that lands in the Primary Zone are 
important to the survival and recovery of the Florida panther and that sufficient lands need to be 
managed and protected in southwest Florida to provide for a population of 80 to 100 panthers, 
the range defined as likely stable over 100 years, but subject to genetic problems.  As discussed 
in the following section, the Service has developed a southwest Florida panther conservation 
goal that, through regulatory reviews and coordinated conservation efforts with landowners and 
resource management partners, provides a mechanism to achieve this goal. 
 
Model Violations:  The actual likelihood of population declines and extinctions may be  
different than the guidelines and models suggest, depending upon the number of and severity  
of assumptions violated.  The Service realizes that habitat loss is occurring at an estimated  
0.8 percent loss of habitat per year (R. Kautz, FWC, personal communication, 2003).  The 
Service has accounted for some habitat loss and changes in habitat quality within its regulatory 
program, and specifically through its habitat assessment methodology (discussed in the Effects 
of the Action).  For example, we have increased the base ratio used within this methodology to 
account for unexpected increases in habitat loss.  Similarly, we consider changes in habitat 
quality and encourage habitat restoration wherever possible. 
 
With regard to the assumption of no catastrophes, the Service has considered the recent outbreak 
of feline leukemia in the panther population at Okaloacoochee Slough as a potential catastrophe.  
However, the FWC is carefully monitoring the situation and it appears to be under control at  
this time due to a successful vaccination program.  However, if the outbreak spreads into the 
population, the Service will consider this as a catastrophe and factor this into our decisions. 
 
We acknowledge that uncertainties exist, assumptions can be violated, and catastrophes can 
occur.  However, the Service and the FWC, along with our partners, will continue to monitor the 
panther population and the south Florida landscape and incorporate any new information and 
changes into our decision-making process.   
 
Panther Habitat Conservation Plans:  In the early 1990s, two plans for the protection of 
Florida panther habitat in south Florida were developed (Logan et al. 1993; Cox et al. 1994).  
Both of these plans identified privately owned lands that contained habitats important to the 
long-term conservation of the Florida panther.  Logan et al. (1993) identified specific parcels of 
land by section, township, and range as Priority 1 and 2 preservation areas.  However, this plan 
has been criticized as being too general (i.e., targeted lands perceived as including too many 
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areas not truly panther habitat [active rock and sand mines]) and for not having been available 
for public review and comment prior to publication.  Cox et al.’s (1994) plan identified specific 
lands based on their habitat features and the likelihood they could support a minimally viable 
population of panthers for the next 200 years. 
 
The lands identified in each of these planning studies, although referred to in the studies as 
essential to the survival and recovery of the Florida panther, were intended to be guides for land 
acquisition planning purposes, because of their inclusion of lands containing urban developments 
and other lands not considered truly panther habitat (i.e., active rock and sand mines).  These 
land preservation recommendations have been used by Federal, State, and county resource 
agencies as guides for public land acquisition programs, local land-use planning, and, in a few 
cases, compensation for land-use conversion projects proposed for lands identified in the plans. 
 
An example of use of these planning studies is shown in Figure 8.  This figure provides a 
representative view of the existing and proposed public land acquisition and preservation efforts 
within the south Florida landscape that not only benefits the Florida panther, but also provides 
benefits to the mosaic of other species important to the south Florida ecosystem.  Table 2 
provides a summary of the targeted and acquired acreages of conservation lands in southwest 
Florida.  Based on Table 2, total lands targeted for acquisition to date are 3,106,719 acres. 
 
Panther Recovery Goal:  The 1987, 1995, and 1999 recovery objectives (Service 1987, 1995, 
1999) for the panther were to achieve three viable, self-sustaining populations within the historic 
range of the Florida panther.  In 2001, a new Florida Panther Recovery Team was appointed to 
revise the recovery plan.  Although preliminary, the revised recovery objectives established in 
2004 continue to be to achieve at least three self-sustaining, viable breeding populations of 
panthers within the historic range.   
 
A high priority for recovery and conservation of the Florida panther is to ensure the survival of 
the existing breeding population south of the Caloosahatchee River.  The Service’s southwest 
Florida panther recovery goal is to achieve this priority and to identify lands north of the 
Caloosahatchee River that can be the recipient area for the expansion of the South Florida 
panther breeding population from south of the Caloosahatchee River to other parts of its historic 
range.  We believe sufficient lands may be found north of the Caloosahatchee River and  
possibly elsewhere throughout the southeast (Thatcher et al. 2003), in conjunction with the  
lands conserved south of the river, to support a population of greater than 240 individuals. 
 
The PVA models discussed in the previous section, and in detail in Root (2004) predict a 
population of greater than 80 individuals is needed for stability over a 100-year period, although 
subject to genetic problems and a population greater than 240 is needed to retain 90 percent  
of original genetic diversity.  The Service also believes a stable population in southwest Florida 
will serve as the founder population for the recovery of the Florida panther throughout its 
historic range.   
 
Land Preservation Needs:  To further refine the land preservation needs of the Florida panther 
and to specifically develop a landscape-level program for the conservation of the Florida panther 
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population in south Florida, the Service as previously discussed, in February 2000, appointed a 
Florida Panther Subteam.  The Subteam in addition to the assignments discussed previously,  
was also charged with developing a landscape-level strategy for the conservation of the  
Florida panther population in south Florida.  The results of this collaborative effort are partially 
presented in Kautz et al. (2006).  One of the primary goals of this effort was to identify a 
strategically located set of lands containing sufficient area and appropriate land cover types to 
ensure the long-term survival of the southwest population of the Florida panther (Figure 6).  
Kautz et al. (2006) focused their efforts on the area south of the Caloosahatchee River, where the 
reproducing panther population currently exists. 
 
Kautz et al. (2006) created an updated Florida panther potential habitat model based on the 
following criteria:  (1) forest patches greater than 4.95 acres (2 ha); (2) non-urban cover types 
within 656 ft (200 m) of forest patches; and (3) exclusion of lands within 984 ft (300 m) of urban 
areas.  The potential habitat map was reviewed in relation to telemetry data, recent satellite 
imagery (where available), and panther home range polygons.  Boundaries were drawn around 
lands defined as the Primary Zone (Figure 6), defined as the most important area needed to 
support a self-sustaining panther population.  Kautz et al. (2006) referred to these lands as 
essential, however, as observed in the two previous plans (Logan et al. 1993; Cox et al. 1994), 
lands within the boundaries of the Primary Zone included some urban areas and other lands not 
considered to be truly panther habitat (i.e., active rock and sand mines).  The landscape context 
of areas surrounding the Primary Zone was modeled and results were used to draw boundaries of 
the Secondary Zone (Figure 6), defined as the area capable of supporting the panther population 
in the Primary Zone, but where habitat restoration may be needed (Kautz et al. 2006). 
 
Kautz et al. (2006) also identified, through a least cost path model, the route most likely to be 
used by panthers dispersing out of south Florida, crossing the Caloosahatchee River, and 
dispersing into south-central Florida.  Kautz et al. (2006) used ArcView GIS© version 3.3 and 
ArcView Spatial Analyst© version 2 (Environmental Systems Research, Incorporated, Redlands, 
California) to construct the least-cost path models and identify optimum panther dispersal 
corridor(s).  The least-cost path models operated on a cost surface that ranked suitability of the 
landscape for use by dispersing panthers with lower scores indicating higher likelihood of use by 
dispersing panthers.  The lands within the boundaries of the least cost model prediction were 
defined as the Dispersal Zone (Figure 6).  The preservation of lands within this zone is important 
for the survival and recovery of the Florida panther, as these lands are the dispersal pathways for 
expansion of the south Florida panther population.  The Primary Zone covers 2,270,590 acres 
(918,895 ha); the Secondary Zone covers 812,104 acres (328,654 ha); and the Dispersal Zone 
covers 27,883 acres (11,284 ha); providing a total of 3,110,577 acres (1,258,833 ha) (Kautz et al. 
2006).  The combined acreage of lands within the Primary, Dispersal, and Secondary Zones is 
3,110,577 acres (1,258,833 ha) (Kautz et al. 2006).   
 
As part of their evaluation of occupied panther habitat, in addition to the average density 
estimate of one panther per 27,181 acres (11,000 ha) developed by Maehr et al. (1991a), Kautz  
et al. (2006) estimated the present average density during the timeframe of the study, based on 
telemetry and other occurrence data, to average 1 panther per 31,923 acres (12,919 ha).  In the 
following discussions of the number of panthers that a particular zone may support, the lower 
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number is based on the 31,923 acres (12,919 ha) value (Kautz et al. 2006) and the higher number 
is based on the 27,181 acres (11,000 ha) value (Maehr et al. 1991a).   
 
Based on these average densities, the Primary Zone could support 71 to 84 panthers; the 
Secondary Zone 8 to 10 panthers without habitat restoration and 25 to 30 panthers with habitat 
restoration (existing high quality panther habitat currently present in the Secondary Zone is 
estimated at 32 percent of the available Secondary Zone lands); and the Dispersal Zone,  
0 panthers.  Taken together, the three zones in their current condition apparently have the 
capacity to support approximately 79 to 94 Florida panthers.   
 
Kautz et al.’s (2006) assessment of available habitat south of the Caloosahatchee River 
determined that non-urban lands in the Primary, Secondary, and Dispersal Zones were not 
sufficient to sustain a population of 240 individuals south of the Caloosahatchee River.  
However, Kautz et al. (2006) determined sufficient lands were available south of the 
Caloosahatchee River to support a population of 79 to 94 individuals (although not all lands are 
managed and protected).   
 
South Florida Panther Population Goal:  As stated previously, the Service’s goal for Florida 
panther conservation in southwest Florida is to locate, preserve and restore sets of lands 
containing sufficient area and appropriate land cover types to ensure the long-term survival of a 
population of 80 to 100 individuals (adults and subadults) south of the Caloosahatchee River.  
The Service proposes to achieve this goal through land management partnerships with private 
landowners, through coordination with private landowners during review of development 
proposals, and through sensitive land management and acquisition programs with Federal,  
State, local, private, and Tribal partners.  The acreages of lands necessary to achieve this goal, 
based on Kautz et al. (2006) average density of 31,923 acres (12,919 ha) per panther is  
2,551,851 acres (1,032,720 ha) for 80 panthers or 3,189,813 acres (1,290,900 ha) for 100 
panthers. 
 
The principle regulatory mechanisms that allow the Service to work directly with private 
landowners during review of development and land alteration projects are through section 7 and 
section 10 consultations under Act.  Section 7 consultations, which are the more common 
consultations, are primarily with the Corps.  In August 2000, the Service, to assist the Corps in 
assessing project effects to the Florida panther, developed the Florida panther final interim 
SLOPES (Service 2000).  The Florida panther SLOPES provide guidance to the Corps for 
assessing project effects to the Florida panther and recommends actions to minimize these effects.  
The Florida panther SLOPES also includes a consultation area map (Figure 7) that identifies an 
action area where the Service believes land alteration projects may affect the Florida panther and is 
used by the Corps project managers in evaluating consultation needs with the Service.   
 
Compensation Recommendations:  To achieve our goal to locate, preserve and restore sets of 
lands containing sufficient area and appropriate land cover types to ensure the long-term survival 
of a population of Florida panthers south of the Caloosahatchee River, the Service chose the mid 
point (90 panthers) in Kautz et al.’s (2006) population guidelines that a population of 80 to  
100 panthers is likely to be stable, although subject to genetic problems, through 100 years.  
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More importantly, a population of 90 individuals is eight individuals greater than a population of 
82 individuals, which according to the best available PVA (Root 2004) is 95 percent likely to 
persist over 100 years (assuming a 50:50 male to female ratio).  These eight individuals provide 
a buffer for some of the assumptions in Root’s PVA.  Our process to determine compensation 
recommendations for project affects that cannot be avoided in both our section 7 and section 10 
consultations is based on the amount and quality of habitat that we believe is necessary to 
support a population of 90 panthers in southwest Florida.  
 
The Service, based on Kautz et al.’s (2006) average panther population density of 31,923 acres 
per panther determined 2,873,070 acres of Primary Zone “equivalent” lands need to be protected 
and managed.  This equivalency factor is needed, since Secondary Zone lands are of less value 
than Primary Zone lands to the panther, to assure that additional acreage (special consideration) 
is required in the Secondary Zone to compensate for its lower quality panther habitat.  In other 
words, more than 31,923 acres per panther would be needed, hypothetically, if this acreage were 
all in the Secondary Zone (see discussion of Primary Zone equivalent lands in the Effects of the 
Action).  The combined acreage of lands within the Primary, Dispersal, and Secondary Zones is 
3,110,577 acres (1,258,833 ha) (Kautz et al. 2006).  Currently, 2,094,988 acres of Primary Zone 
equivalent lands are preserved, so 778,082 additional acres need to be preserved to support a 
population of 90 panthers in south Florida (2,873,070 minus 2,094,988 equals 778,082).  
 
The panther consultation area map (Service 2000), as previously discussed included lands north 
of the Caloosahatchee River and “Other” Zone lands.  Since the Service’s southwest Florida 
panther conservation goal is to focus on habitat conservation in the Primary, Secondary, and 
Dispersal Zones, which are south of the Caloosahatchee River, conservation recommendations 
for projects south of the Caloosahatchee River are restricted to south of and conservation 
recommendations for projects north of the Caloosahatchee River are restricted to north of the 
Caloosahatchee River, respectively.  
 
To evaluate project effects to the Florida panther, the Service considers the contributions the 
project lands provide to the Florida panther, recognizing not all habitats provide the same 
functional value.  Kautz et al. (2006) also recognized not all habitats provide the same habitat 
value to the Florida panther and developed cost surface values for various habitat types, based on 
use by and presence in home ranges of panthers.  The FWC (In Review), using a similar concept, 
assigned likely use values of habitats to dispersing panthers.  FWC’s habitats were assigned 
habitat suitability ranks between 0 to 10, with higher values indicating higher likely use by 
dispersing panthers.   
 
The Service chose to evaluate project effects to the Florida panther through a similar process.  
We incorporated many of the same habitat types referenced in Kautz et al. (2006) and FWC  
(In Review) with several adjustments to the assigned habitat use values reflecting consolidation 
of similar types of habitats and the inclusion of Everglades Restoration water treatment and 
retention areas.  We used these values as the basis for habitat evaluations and the recommended 
compensation values to minimize project effects to the Florida panther (Table 3), discussed in 
the application of the habitat assessment methodology in the following Environmental Baseline 
sections. 
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ENVIRONMENTAL BASELINE  
 
The environmental baseline includes the past and present impacts of all Federal, State, or private 
actions and other human activities in the action area, the anticipated impacts of all proposed 
Federal projects in the action area that have already undergone formal or early section 7 
consultation, and the impact of State or private actions, which occur simultaneously with the 
consultation in progress. 
 
Status of the Species within the Action Area 
 
For the purposes of this consultation, the action area includes the Corps’ project area and 
surrounding lands frequently visited by panthers (Figure 9).  The action area is a subset of the 
current geographic range of the panther and includes those lands that the Service believes may 
experience direct and indirect effects from the proposed development.  Therefore, for both direct 
and indirect effects, the action area is defined as all lands within a 25-mile radius of the project.  
This action area does not include urban lands and lands that are outside of the Service’s panther 
consultation area (east of U.S. Highway 27).  The proposed action may have direct and indirect 
effects on the ability of panthers to breed, feed, and find shelter, and to disperse within the 
population.   
 
The Service used current and historical radio-telemetry data, information on habitat quality, prey 
base, and evidence of uncollared panthers to evaluate panther use in the action area (Figure 10).  
Within the 25-mile action area, 19 living radio-collared panthers have overlapping known home 
ranges.  These panthers are FP 48 (female), FP 54 (male), FP 56 (female), FP 60 (male), FP 62 
(male), FP 65 (male), FP 66 (female), FP 71 (female), FP 81 (male), FP 100 (male), FP 101 
(female), FP 116 (female), FR 121 (female), FP 127 (male), FP 128 (female), FP 129 (female), 
FP 130 (male), FP 134 (male), and FP 138 (male) (Figure 11).  McBride (2003) notes previous 
use of the action area by other panthers prior to their mortality.  According to telemetry data, no 
radio-collared panthers have been recorded on the project site.  The status and activities of 
uncollared Florida panthers within the action area are unknown. 
 
The project site is located within the geographic range of the panther in Florida.  Two male 
panthers have been recorded within 5 miles of the project site on 32 occasions from 1991 
through 2001.  This translates to an average of 3.2 occurrences per year, which translates to an 
average of one occurrence every 3.75 months.  All of the panthers within this 5-mile radius have 
since died.  One of the panthers died from intraspecific aggression:  FP 43-male (1991).  The 
other panther died as a result of a vehicle collision:  FP 90-male (2001).  The last panther to be 
documented within 5 miles of the project site (FP-90) was in 2001.  Telemetry data, however, are 
primarily available only where effort has been spent capturing panthers.  As an example, effort 
over the past 3 years has focused primarily in the Okaloacoochee Slough area; therefore, there 
will be relatively little telemetry information for other areas during these years.  The Service 
believes the project site may also be used by uncollared panthers. 
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Past and ongoing Federal and State actions affecting panther habitat in the action area include  
the issuance of Corps permits and State of Florida Environmental Resource Permits authorizing 
the filling of wetlands for agricultural conversion, development projects and other purposes.  
Since 1982, the Corps and the State have had a joint wetland permit application process, where 
all permit applications submitted to the State are copied to the Corps and vice versa.  Within the 
25-mile action area, the Service, since January 14, 1992, has formally consulted on 3 projects 
regarding the panther that were a result of Federal actions (database entries for formal 
consultations prior to 1992 are incomplete for projects in the action area).  These projects have 
impacted or are expected to impact approximately 1,317 acres of panther habitat.  These projects 
have also incorporated a total of 220 acres of preservation and restoration of panther habitat 
(Table 1b).  The three projects were FDOT I-75 in Broward County (116 acres of impacts), 
STOF, BCSIR in Hendry County (1,091 acres of impacts) and Big Cypress Rock Mine in 
Broward County (110 acres of impacts). The only project to provide panther habitat as a 
condition of their biological opinion was Big Cypress Rock Mine. This project provided  
220 acres of offsite compensation.  The impacted lands generally are:  (1) on the eastern fringe of 
occupied panther habitat; (2) vegetated with dense stands of exotic species, which may adversely 
affect the density of the panther prey base; and/or (3) support agricultural enterprises, i.e., row 
crops, citrus, etc., which provide a lower quality habitat value to the Florida panther.  The 
preserved lands, which are generally proximate to larger tracts of Federal, State, and other 
preserves, provide a higher quality habitat value for the Florida panther.  The Service has 
determined in the biological opinions issued for these Federal actions, that individually and 
cumulatively these projects do not jeopardize the survival and recovery of the Florida panther.  
From July 2000 through March 11, 2006, the Service has not engaged in informal consultation 
within the Florida panther consultation area encompassed by the project’s action area.  Database 
entries for informal consultations prior to 2000 are incomplete for projects in the consultation 
area and are therefore not included in this analysis.  These projects have been incorporated into 
the Service’s environmental baseline for the Florida panther and the Service has determined that 
individually and cumulatively these projects do not jeopardize the survival and recovery of the 
Florida panther. 
 
A search of the Corps’ database shows that no nonjurisdictional isolated wetlands within the 
action area have been identified to date.  Due to the historic pattern of wetlands and presence of 
ditches and canals which are typically defined by the Corps as “tributaries”, most wetlands 
within the action area would likely be considered jurisdictional and subject to federal review.   
 
There are 6 documented panther-vehicle collisions within the 25-mile action area from 1979 
through February 2006 (see Table 4 and Figure 12).  The most recent road mortality occurred in 
2001 approximately 2.8 miles southeast of the project footprint on U.S. Highway 27 (FWC 
2003). 
 
Activities within the action area have also benefited panthers.  As previously stated, the issuance 
of Corps and State of Florida Environmental Resource Permits has preserved 220 acres of 
panther habitat for permitted impacts to 1,317 acres of panther habitat (1992 to present)  
(Table 1b).  Additional benefits have resulted from the acquisition of high quality habitat  
through acquisition programs by the other Federal, State, and County resource agencies.   



 

45 

 
Moreover, the management of public lands, including prescribed fire and eradication of exotic 
vegetation in the Picayune Strand State Forest, Fakahatchee Strand State Preserve, Florida 
Panther NWR, ENP, and other conservation areas, is intended to improve habitat for panther 
prey species, which benefits panthers within these areas.   
 
During the period from 2003-2005, the Service wrote one biological opinion for a project that 
impacted the 25-mile action area specified in this biological opinion (Table 1b).  The Big 
Cypress Rock Mine directly affected 110 acres of panther habitat.  This project also provided 
benefit to the panther through the preservation and restoration of 220 acres of offsite panther 
habitat. 
 
Factors Affecting Species Environment within the Action Area 
 
Factors that affect the species environment (positive and negative) within the action area include, 
but are not limited to, highway, urban, agriculture, resource extraction, public lands management 
(prescribed fire, public use, exotic eradication, etc.), hydrological restoration projects, public and 
private land protection efforts, effects of genetic inbreeding, and genetic restoration.  
 
Development activities may result in avoidance or limited use of remaining suitable habitat by 
panthers as well as habitat loss, habitat fragmentation, habitat degradation, and also an increase 
in risk of vehicular collision (e.g., injury or death). 
 
Public and private land management practices can have a positive, neutral, or negative effect, 
depending on the management goals.  Land protection efforts will help to stabilize the extant 
population.  Hunting of the panther is no longer sanctioned, although there still may be instances 
of intentional or unintentional shooting of individuals for various reasons. 
 
EFFECTS OF THE ACTION  
 
This section analyzes the direct and indirect effects of the project on the Florida panther and 
Florida panther habitat. 
 
Factors to be Considered 
 
Residential, commercial, and industrial development projects as well as other projects that result 
in changes to habitat cover or land use may have a number of direct and indirect effects on the 
Florida panther and panther habitat.  Direct impacts, which are primarily habitat based, may 
include:  (1) the permanent loss and fragmentation of panther habitat; (2) the permanent loss and 
fragmentation of habitat that supports panther prey; (3) the loss of available habitat for foraging, 
breeding, and dispersing panthers; and (4) a reduction in the geographic distribution of the 
species.  Indirect effects may include:  (1) an increased risk of roadway mortality to panthers 
traversing the area due to the increase in vehicular traffic; (2) increased disturbance to panthers 
in the project vicinity due to human activities; (3) the reduction in panther prey; (4) the reduction 
in value of panther habitat adjacent to the project due to habitat fragmentation; and (5) a potential 
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increase in intraspecific aggression between panthers (and an increase in mortality of subadult 
male panthers) due to reduction of the geographic distribution of habitat for the panther.  These 
indirect effects are habitat based, with the exception of vehicular mortality, which could result in 
lethal “take.”  Intraspecific aggression, though habitat based, could also result in lethal “take.”  
 
The EAA A-1 Reservoir project site contains low quality panther habitat and is located within 
the eastern portion of the geographic range of the Florida panther.  The timing of construction for 
this project, relative to sensitive periods of the panther’s lifecycle, is unknown.  Panthers have 
the potential to be found on and adjacent to the proposed construction footprint year-round.  The 
project will be constructed in phases and result in permanent loss and alteration of the existing 
ground cover on the project site.  It is expected that the EAA A-1 Reservoir project will be 
completed by the end of 2009.  The disturbance associated with the project will be permanent 
and result in a loss of habitat currently available to the panther. 
 
Analyses for Effects of the Action 
 
The 15,924-acre EAA A-1 Reservoir Project site is located on the eastern edge of the Florida 
panther range within the Other Habitat Zone as defined by the Service (2000).  The site currently 
provides habitat of mostly low quality for the Florida panther.  The project site is located on the 
eastern fringe of occupied habitat, is adjacent to U.S. Highway 27, and is not located within 
known dispersal corridors (FWC In Review) between larger publicly owned managed lands.  The 
project will result in the conversion of 15,924 acres of poor quality panther habitat on-site into 
reservoir and associated levee, seepage area and canal.  
 
The 15, 924 acre project site currently provides 20,936 PHUs. It is expected that the project site 
will provide a total of 605 PHUs after the project is constructed.  Compensation for the loss of 
20,331 panther habitat units will be through the acquisition and restoration of approximately 
59,294 acres of habitat used by the panther in the Primary Zone and approximately 41,198 acres 
in the Other Zone through the implementation of Acceler8 Projects under CERP.  This gain 
equates to over 548,000 functional units of habitat used by the panther (see definition in the 
Effects of the Action).   
 
Habitat Assessment:  In this section, we assess habitat compensation recommended to offset 
project impacts to Florida panther habitat.  Through the methodology described below, we assess 
how to compensate when habitat loss or degradation resulting from a proposed project cannot be 
avoided and when adverse effects have been minimized, but loss will still occur.  The purpose  
of this assessment is to ensure that adequate compensation will occur to prevent any significant 
reductions in the likelihood of survival and recovery of the species due to habitat loss.  The 
Service, in coordination with the applicant, agreed to evaluate the project’s effects to the  
Florida panther through a habitat assessment methodology that incorporates many of the habitat 
importance values referenced in Kautz et al. (2006) and FWC (In Review).  Our analysis 
evaluates habitats from 0 to 10 with low scores reflecting low habitat value to the Florida panther 
(Table 3).  The habitat suitability scores as developed by the Service incorporate a direct 
calculation per acre with a base ratio (2.5) multiplier to compensate for unavoidable project 
effects to the Florida panther. 
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Our process to determine compensation is based on the amount of habitat that we believe is 
necessary to support a population of 90 panthers in south Florida, which is the mid-point  
in Kautz et al.’s (2006) management guidelines that a population of 80 to 100 panthers is likely 
to be stable, although subject to genetic problems and assumptions previously stated, through 
100 years.  More importantly, a population of 90 individuals is eight individuals greater than a 
population of 82 individuals, which according to the best available PVA (Root 2004) is  
95 percent likely to persist over 100 years (assuming a 50:50 male to female ratio).  These eight 
individuals provide a buffer for some of the assumptions in Root’s PVA.  The Service, based on 
Kautz et al.’s (2006) average panther population density of 31,923 acres per panther, determined 
2,873,070 acres of Primary Zone equivalent lands (see discussion of Primary Zone equivalent 
lands below) need to be protected and managed.  Currently, 2,094,988 acres of Primary Zone 
equivalent lands are preserved, so 778,082 additional acres need to be preserved to support a 
population of 90 panthers in south Florida (2,873,070 minus 2,094,988 equals 778,082).   
 
Primary Zone Equivalent Lands:  Kautz et al. (2006), through their habitat evaluation of lands 
important to the Florida panther, identified three sets of lands, i.e., Primary Zone, Secondary 
Zone, and Dispersal Zone, and documented the relative importance of these lands to the Florida 
panther (Figure 6).  These lands generally referred to as the core area, include the majority of the 
home ranges of the current population of the Florida panther.  The Service, in our evaluation of 
habitat needs for the Florida panther expanded the boundaries of the Kautz et al. (2006) core area 
to include those lands south of the Calooshatchee River where additional telemetry points 
historically were recorded.  These additional lands, referred to as the “Other Zone,” added to the 
lands in Kautz et al.’s (2006) core lands are referred to by the Service as the Core Area (Figure 
7).  The “Other” Zone lands, as well as the lands within the Secondary Zone, provide less 
landscape benefit to the Florida panther than the Primary and Dispersal Zones, but are important 
as a component of our goal to preserve and restore sufficient lands to support a population of  
90 panthers in South Florida.  To account for the lower landscape importance of these lands in 
our preservation goals and in our habitat assessment methodology, we assigned lands in the 
Other Zone a value of 1/3 and lands in the Secondary Zone a value of 2/3 to convert these lands 
to Primary Zone value, i.e., Primary Zone equivalents (Table 5).  Dispersal Zone lands are 
considered equivalent to Primary Zones lands with a 1/1 value.  For example, non-urban at-risk 
lands in the Other Zone total 819,995 acres, multiply these by 1/3 to determine the acres of 
Primary Zone equivalent lands the Other Zone can provide (819,995 times 1/3 equals  
273,332 acres of Primary Zone equivalent lands).  Using this assessment, the 471,466 acres of 
Secondary Zone lands equate to 314,297 acres of Primary Zone equivalent lands.  These 
equivalent values, 1/3 and 2/3, for Other and Secondary Zones, respectively, and 1/1 for 
Dispersal Zone, are important components in our assessment of compensation needs for a project 
in the panther consultation area and are components of our habitat assessment methodology as 
discussed below.   
 
Base Ratio:  To develop a base ratio that will provide for the protection of sufficient acreage of 
Primary Zone equivalent lands for a population of 90 panthers from the acreage of Primary Zone 
equivalent non-urban lands at risk, we developed the following approach. 
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The available non-urban Primary Zone equivalent lands in the core area (Figure 7) are estimated 
at 3,273,818 acres (actual acreage is 4,488,180 acres [the “actual acreage” value includes acres 
of lands in each category in the Secondary and Other Zones as well as the lands in the Primary 
Zone]) (Table 6).  Currently 2,095,836 acres of Primary Zone equivalent lands (actual acreage is 
2,606,101 acres) of non-urban lands are preserved.  The remaining non-urban at-risk private 
lands are estimated at 1,177,983 acres of Primary Zone equivalent lands (actual acreage is 
1,882,080 acres).  To meet the protected and managed lands goal for a population of 90 panthers, 
an additional 778,082 acres of Primary Zone equivalent lands are needed.  The base ratio is 
determined by dividing the acres of at-risk habitat to be secured (778,082 acres) by the result of 
the acres of at-risk habitat in the Primary Zone (568,549 acres) times the value of the Primary 
Zone (1); plus the at-risk acres in the Dispersal Zone (21,328 acres) times the value of the 
Dispersal Zone (1); plus the at-risk acres in the Secondary Zone (471,446 acres) times the value 
of the Secondary Zone (2/3); plus the at-risk acres in the Other Zone (819,995 acres) times the 
value of the Other Zone (1/3); minus the at-risk acres of habitat to be protected (778,082 acres).  
The results of this formula provide a base value of 1.95. 
 
778,082 / ([568,549 x 1.0] + [21,328 x 1] + [471,446 x 0.667] + [819,995 x 0.333]) – 778,082 = 1.95 
 
In evaluating habitat losses in the consultation area, we used an estimate of 0.8 percent loss  
of habitat per year (R. Kautz , FWC, personal communication, 2004) to predict the amount  
of habitat loss anticipated in South Florida during the next 5 years (i.e., 6,000 ha/year;  
14,820 acres/year for the five county area).  The 0.8 percent is based on an analysis that 
compared the panther potential habitat model (Cox et al. 1994) to 1986-1996 land use changes in 
five southwest Florida counties, which yielded an estimate of the rate of habitat loss at  
0.82 percent per year.  We assumed that half of the projects would occur in the Primary Zone and 
half would occur in the Secondary Zone.  We then adjusted the base ratio slightly higher than the 
1.95 to 2.25 to account for unexpected increases in habitat loss.   
 
We also realize that collectively habitat losses from individual single-family residential 
developments will compromise the Service’s goal to secure sufficient lands for a population of 
90 panthers.  We believe that, on an individual basis, single-family residential developments by 
individual lot owners on lots no larger than 2.0 ha (5.0 acres) will not result in take of panthers 
on a lot-by-lot basis; however, collectively these losses may impact the panther.  Compensation 
for such small-scale losses on a lot-by-lot basis is unlikely to result in meaningful conservation 
benefits for the panther versus the more holistic landscape level conservation strategy used in  
our habitat assessment methodology.  To account for these losses, we adjusted the base value 
from 2.25 to 2.5, which is our base ratio. 
 
The Service intends to re-evaluate this base ratio periodically and adjust as needed to achieve the 
Service’s conservation goal for the Florida panther. 
 
Landscape Multiplier:  As discussed previously in the above section on Primary Zone 
Equivalent Lands, the location of a project in the landscape of the core area of the Florida 
panther is important.  As we have previously discussed, lands in the Primary and Dispersal 
Zones are of the most importance in a landscape context to the Florida panther, with lands in the 
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Secondary Zone of less importance, and lands in the Other Zone of lower importance.  These 
zones affect the level of compensation the Service believes is necessary to minimize a project’s 
effects to  
Florida panther habitat.  Table 5 provides the landscape compensation multipliers for various 
compensation scenarios.  As an example, if a project is in the Other Zone and compensation is 
proposed in the Primary Zone, a Primary Zone equivalent multiplier of 0.33 is applied to the 
panther habitat units (see discussion of panther habitat units below) developed for the project.   
If the project is in the Secondary Zone and compensation is in the Primary Zone, then a  
Primary Zone equivalent multiplier of 0.67 is applied to the panther habitat units developed for 
the project.   
 
Panther Habitat Units:  Prior to applying the base ratio and landscape multipliers discussed 
above, we evaluate the project site and assign functional values to the habitats present.  This is 
done by assigning each habitat type on-site a habitat suitability value from the habitats shown in 
Table 3.  The habitat suitability value for each habitat type is then multiplied by the acreage of 
that habitat type resulting in a number representing PHUs.  These PHUs are summed for a site 
total, which is used as a measurement of the functional value the habitat provides to the Florida 
panthers.  This process is also followed for the compensation sites. 
 
Exotic Species Assessment:  Since many habitat types in south Florida are infested with exotic 
plant species, which affects the functional value a habitat type provides to foraging wildlife 
species (i.e., primarily deer and hog), we believe the presence of these species and the value 
these species provide to foraging wildlife needs to be considered in the habitat assessment 
methodology.  As shown in Table 3, we have a habitat type and functional value shown for 
exotic species.  This category includes not only the total acres of pure exotic species habitats 
present but also the percent-value acreages of the exotic species present in other habitat types.   
 
For example, a site with 100 acres of pine flatwoods with 10 percent exotics would be treated  
in our habitat assessment methodology as 90 acres of pine flatwoods and 10 acres of exotics.  
Adding another 100 acres of cypress swamp with 10 percent exotics would change our site  
from 90 acres of pine flatwoods and 10 acres of exotics to 90 acres of pine flatwoods, 90 acres  
of cypress swamp, and 20 acres of exotics.   
 
Habitat Assessment Methodology Application:  The application of the habitat assessment 
methodology including the base ratio, landscape multiplier, PHU determinations, and 
compensation recommendations, are presented below for the 15,924-acre EAA A-1 Reservoir 
Project and the compensation provided by the Band 1/Acceler8 Projects as a group. 
 
Table 7 illustrates the PHU calculations for the EAA A-1 Reservoir Project with impacts to 
15,924 acres in the Other Zone with compensation through implementation of the Band 
1/Acceler8 Projects combined, including the purchase and restoration of approximately  
59,294 acres in the Primary Zone and 41,772 acres in the Other Zone.  Table 7 shows the  
15,924 acres of habitat types at the project site provide 20,936 PHUs. The post project condition 
is expected to provide 605 PHUs.  This results in a loss of 20,331 PHUs due to the project.  This 
value is multiplied by 2.5 to provide the base ratio compensation need, which is 50,827 PHUs. 
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Since the overall purpose of the CERP is to restore the Everglades ecosystem and species 
assemblages, the CERP and Acceler8 implementation is expected to provide large-scale, 
longterm benefits to the ecosystem and listed species, though individual actions may result in 
smaller-scale or short-term adverse effects to one or more listed species.  Band 1/Acceler8 
projects which fall within the core panther area (Figure 3) were treated collectively as if they 
were a single project and the methodology described above was used to assess the effects of 
these collective District projects on Florida panthers.  Calculations for Band 1/Acceler8 Projects 
habitat impacts are estimates based on current project information and will be updated as 
individual Band 1/Acceler8 Projects plans are further developed.  Tables 8 and 9 include 
individual project habitat impacts. 
 
The compensation provided by Band 1/Acceler8 Projects collectively exceeds 548,000 PHUs. 
Consequently, the Service believes the habitat values lost by the proposed EAA A-1 Reservoir 
Project will be offset by the resultant preservation and compensation actions from 
implementation of the Band 1/Acceler8 Projects combined.  The lands proposed for development 
are in the northeastern fringe of the consultation area currently used by the panther and panther 
habitat value has been diminished by previous conversion to sugarcane.  Lands proposed for 
preservation will be in the core area currently used by the panther, the majority will be within the 
Primary Zone and adjacent to other natural lands, and will be consistent with the Service’s 
panther goal to strategically locate, preserve, and restore sets of lands containing sufficient area 
and appropriate land cover types to ensure the long-term survival of the Florida panther 
population south of the Caloosahatchee River. 
 
Wildlife Assessment:  As discussed previously in the status of the species and in the 
environmental baseline, the Service believes the existing habitat conditions present on a site and 
the foraging value that a site provides to the Florida panther and panther prey species are an 
important parameter in assessing the importance of the project site to the Florida panther and 
other wildlife species.  In order to assess this importance, the Service requires wildlife surveys 
and plant species compositions as part of the applicant’s biological assessment prepared for  
the project.  To provide the Service with this information, a wildlife survey was conducted by the 
interagency Project Delivery Team (PDT) in conjunction with a Wetlands Rapid Assessment 
Protocol survey (WRAP) in August 2003.  This survey observed signs of panther prey species, 
either onsite or in nearby areas, such as: white tailed deer, eastern cottontail (Sylvilagus 
floridanus), marsh rabbit (S. palustris), raccoon, and river otter (Lutra canadensis) as well as 
other mammals such as bobcat (Lynx rufus) and grey fox (Urocyon cinereoagenteus) (Service 
2003). Additionally, a 2005 aerial survey was conducted in the sugarcane fields of the project 
footprint adjacent to Holey Land WMA and Rotenberger WMA.  No deer or any deer sign were 
observed during the survey, although deer were observed in wetland areas associated with 
agricultural fields west of the Miami Canal (Michael Anderson, FWC, personal communication, 
2005).  No feral hog tracks were observed during either of these surveys. 
 
As discussed previously, white-tailed deer densities and other prey species are influenced by the 
quality of the foraging habitat present in an area.  Monotypic stands of poor quality foraging 
plant species and the invasion of a site by exotic plants provide lower habitat foraging values  
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and affect the utilization by and density of foraging species.  The habitats in the project area have 
experienced significant vegetation changes during their conversion to agriculture.  A majority of 
the area is vegetated with sugarcane and water levels are controlled by a system of canals.  The 
wetlands left onsite have been partially invaded by exotics, particularly torpedo grass (Panicum 
repens), paragrass (Urochloa mutica), limpo grass (Hemarthia altissima), primrose willow 
(Ludwigia peruviana) and Brazilian pepper (Schinus terebinthifolius).  The remaining native 
herbaceous wetlands are vegetated with maidencane (Panicum hemitomon), sagittaria (Sagittaria 
spp.), and pickerelweed (Pontederia cordata) (Service 2003).   
 
Based on track surveys (Tyson 1952), deer densities on exotic-infested private lands in Lee 
County have been estimated at one deer per 591 acres (Turrell 2000) and one deer per 534 acres 
(Passarella 2004).  In comparison, deer densities on wildlife management areas average one deer 
per 165 acres to one deer per 250 acres (Steelman et al. 1999).  The 2005 Holey Land WMA 
deer index is 245 (±133) across 35, 350 acres.  Therefore, deer populations can be estimated 
anywhere from one deer per 112 to 378 acres.  The Rotenberger WMA deer index is 110(±83) 
deer across 28,760 acres.  Therefore, deer populations can be estimated from one deer per 27 to 
193 acres (Michael Anderson, FWC, personal communication, 2005).   
 
Deer are ruminants with small stomach capacities and are selective for high quality forage to 
meet their nutritional needs.  To meet these high quality forage needs, deer selectively move 
through the mosaic of habitat types taking advantage of the seasonal forage that provide the most 
benefit to the deer.  The agricultural practices on the EAA A-1 Reservoir site have resulted in the 
poor quality habitat for resident deer populations, hog, and other prey species.  Although deer 
densities at the proposed compensation sites were not determined, coverage of exotics after 
removal and native plantings will be minimal.  The compensation sites are a component of the 
Comprehensive Everglades Restoration Project and will therefore be maintained in a natural 
restored site.  The habitats in these compensation areas will contain a diverse mosaic of plant 
species that yield quality forage to panther prey species, especially resident deer populations.   
 
Conservation Measures:  The combined beneficial effects of the Band 1/Acceler8 Projects 
include the preservation of approximately 100,492 acres of habitat used by the panther in the 
Primary and Other Zones (59,294 acres and 41,1198 acres, respectively).  The Band 1/Acceler8 
Projects will result in a net gain in the number of acres of habitat used by the panther that will be 
superior in quality to that of the area to be impacted by the EAA A-1 Reservoir Project.  The 
compensation provided by the Band 1/Acceler8 Projects is primarily (i.e., 59 percent) located in 
valuable breeding, foraging, and dispersal habitats that are important to panthers.  In comparison, 
no radio-collared panthers have been recorded within the EAA A-1 Reservoir Project site, 
although the utilization of either the project site or the compensation lands by uncollared 
panthers is unknown. 
 
Direct Effects
 
Direct effects are those effects that are caused by the proposed action, at the time of construction, 
are primarily habitat based, are reasonably certain to occur and include:  (1) the permanent loss 
and fragmentation of panther habitat; (2) the permanent loss and fragmentation of habitat that 
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supports panther prey; (3) the loss of available habitat for foraging, breeding, and dispersing 
panthers; and (4) a reduction in the geographic distribution of habitat for the Florida panther.  
Panthers may also be subject to harassment by construction activities.  The direct effects this 
project will have on the Florida panther within the action area are discussed below. 
 
Permanent Loss of Habitat:  The EAA A-1 Reservoir project will result in the loss of  
15,924 acres of habitat available for occasional use by panthers.  The project lands are located 
inside the Other Zone.  The land will be converted to a storage reservoir for restoration purposes.  
Prey surveys documented minimal site utilization by white-tailed deer, a primary panther prey 
species, additionally, telemetry data shows no documented panther utilization of the site.  Habitat 
quality is generally poor, as it is primarily composed of agricultural lands and exotic infested 
wetland communities.  Based on the above analysis, we believe the loss of the habitat associated 
with these lands is insignificant. 
 
Fragmentation of Habitat:  Mac et al. (1998) define habitat fragmentation as “The breaking  
up of a habitat into unconnected patches interspersed with other habitat which may not be 
inhabitable by species occupying the habitat that was broken up.  The breaking up is usually by 
human action, as, for example, the clearing of forest or grassland for agriculture, residential 
development, or overland electrical lines.”  The reference to “unconnected patches” is a central 
underpinning of the definition.  For panther conservation, this definition underscores the need  
to maintain corridors connecting habitat in key locations of south Florida.  The project site is 
located on the eastern fringe of occupied habitat, is adjacent to a highway, and is not located 
within known dispersal or connection corridors (FWC In Review) to larger publicly owned 
managed lands important to the panther; therefore, fragmentation of panther habitat is not 
expected to result from project implementation.  Although the project site is bordered on the 
southwest by Holey Land WMA, fragmentation of panther prey species habitat is not expected as 
the site is bordered on the north and west by agricultural land, on the east by U.S. Highway 27, 
and on the south by Stormwater Treatment Area 3/4.   
 
Road Way Improvements:  According to the Corps’ letter dated February 10, 2006, there are 
no future, substantial road projects planned for the area.  The project construction will result in 
increased traffic consisting of heavy equipment and employee vehicles.  However, the operation 
of these vehicles should not cause an increase in the potential for impacts to the panther.  All 
vehicles will be required to obey posted speed limits of 15 mph for off road and 25 mph for 
improved road travel.  Impacts associated with construction traffic will be localized due to 
construction occurring in phases such that panthers can avoid the area under construction.  
Additionally, all entrances will be secured with gates to control access.  Based on the previous 
analysis of habitat loss, we believe the loss of habitat due to these minor road improvements is 
insignificant.  
 
Construction:  The timing of construction for this project, relative to sensitive periods of the 
panther’s lifecycle, is unknown.  However, it is proposed that land clearing associated with the 
EAA A-1 Reservoir Project would be undertaken in phases over several years, beginning in 
April 2006 and continuing through December 2009.  There are no known den sites within the 
project boundaries, no telemetry locations, and the quality and quantity of the habitat foraging 
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base for prey species is low.  Therefore, we believe panther usage of the property is limited and 
we do not believe project construction will result in direct panther mortality. 
 
Compensation:  The Service believes the habitat values lost by the development will be offset  
by the preservation and restoration actions proposed by the applicant.  The lands proposed for 
development are primarily agricultural and exotic infested native wetland communities on the 
eastern fringe of the occupied range of the Florida panther and are adjacent to agricultural lands, 
a highway, and stormwater treatment area to the north, east, and south.  The lands proposed for 
preservation are consistent with the Service’s panther conservation strategy to locate, preserve, 
and restore sets of lands containing sufficient area, access, and appropriate cover types to ensure 
the long-term survival of the Florida panther south of the Caloosahatchee River. 
 
Interrelated and Interdependent Actions 
 
An interrelated action is an activity that is part of the proposed action and depends on the 
proposed action for its justification.  An interdependent action is an activity that has no 
independent utility apart from the action under consultation.  No interrelated or interdependent 
actions are expected to result from the project.  
 
Indirect Effects 
 
Indirect effects are those effects that result from the proposed action and are reasonably certain 
to occur.  We have identified five types of indirect effects that may result from the proposed 
action.  The five types include: (1) an increased risk of roadway mortality to panthers traversing 
the area due to the increase in vehicular traffic; (2) increased disturbance to panthers in the 
project vicinity due to human activities (human/panther interactions); (3) the reduction in panther 
prey; (4) the reduction in value of panther habitat adjacent to the project due to habitat 
fragmentation; and (5) a potential increase of intraspecific aggression between panthers due to 
reduction of the geographic distribution of habitat for the panther. 
 
Increased Risk of Roadway Mortality:  In evaluating a project’s potential to increase roadway 
mortality to the Florida panther, we consider the location of the project in relation to surrounding 
native habitats, preserved lands, and wildlife corridors that are frequently used by the Florida 
panther.  We also consider the current configuration and traffic patterns of surrounding roadways 
and the projected increase and traffic patterns expected to result from the proposed action.  We 
evaluate the habitats present on-site, their importance in providing foraging needs for the Florida 
panther and panther prey species, and if the site development would further restrict access to 
surrounding lands important to the Florida panther and panther prey species. 
 
The project will result in increased vehicular traffic in the project vicinity during construction 
and operation.  However, vehicular mortality and injury data (see Table 4 and Figure 12) 
provided by the FWC indicate that collisions with motor vehicles are not an important source of 
panther mortality in the project vicinity.  There has only been one recorded panther-vehicle 
collision (death) within 12 miles of the project site (U.S. Highway 27 – 2.8 miles southeast of the 
project footprint). 
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Major traffic travel routes in the vicinity of the project site include U.S Highway 27.  This road is 
a four-lane divided highway with access generally restricted to major intersections only.  Due to 
the lack of other roads in the vicinity, construction traffic will be coming from U.S. Highway 27.  
Traffic will enter and exit the project area at various agricultural and construction entrances off 
of the highway.  Daily construction traffic will average 30 to 50 trips per day including cars, 
pickup trucks, and semi-trailer combination delivery trucks.  Construction is proposed to take 
place in phases through December 2009.  Once construction is completed, additional vehicular 
traffic will operate in the area as a result of operations and maintenance.  Projected impacts to 
future traffic are related to maintenance vehicles and possible recreational access to the EAA A1 
Reservoir site.  At project completion, it is estimated that the EAA A-1 Reservoir project will 
generate less traffic than the existing agricultural operation.  Considering this information, the 
level of development in the surrounding area, the low level of documented historical use of the 
vicinity by the Florida panther, and the distances from the project site to documented panther 
travel corridors and vehicle/panther interaction, it is unlikely that the traffic generated by this 
project will significantly increase the risk of roadway mortality to panthers. 
 
Habitat Fragmentation:  Although the project site is bordered on the southwest by Holey Land 
WMA, the project site is not located within known dispersal or connection corridors (FWC  
In Review) to larger publicly owned managed lands important to the panther; therefore, 
fragmentation of panther habitat is not expected to result from project implementation.  
 
Panther and Prey Disturbance (Panther/Human Interactions) and Intraspecific 
Aggression:  Potential increases in intraspecific aggression and disturbance to the Florida 
panther were evaluated.  As discussed previously in our assessment of fragmentation, we 
considered habitat quality related factors and occurrence data for the Florida panther and panther 
prey species.  This information is also the basis of our evaluation of disturbance and intraspecific 
aggression to the Florida panther and to panther prey species.  The Service believes, as 
previously discussed, the habitats on the property provide low quality foraging for prey species, 
which directly affects the frequency and duration of use of the property by panthers.  Therefore, 
since we do not believe that Florida panthers utilize the property on a frequent basis, the loss of 
the limited use of the site by panthers will not significantly increase the risk of disturbance to 
panthers in the project  
action area due to human activities, will not increase mortality from intraspecific aggression 
between panthers, and will not significantly increase disturbance to panthers and panther prey 
species in the project action area. 
 
Species Response to the Proposed Action:  The proposed action will result in increased human 
activity and noise in the project area during construction of the project.  However, since panthers 
are not commonly known to use lands within and adjacent to the project site, activities associated 
with construction of the EAA A-1 Reservoir project is not anticipated to increase risk of 
disturbance to panthers.   
 
The project will result in the loss of 15,924 acres of potential panther habitat. Because the project 
area provides poor quality panther habitat and panthers are not known to commonly use the 
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project area, we do not expect that the project will significantly affect use of the area by the 
panther.   
 
Panthers are sensitive to habitat fragmentation.  However, the project site is located on the 
eastern fringe of occupied habitat, is adjacent to extensive agricultural development, canals and 
highways, and is not located within known dispersal corridors (FWC In Review) between larger 
publicly owned managed lands. Therefore, fragmentation of panther habitat is not expected to 
result from project implementation. 
 
CUMULATIVE EFFECTS  
 
Cumulative effects include the effects of future State, Tribal, local, or private actions reasonably 
certain to occur in the action area considered in this biological opinion.  Future Federal actions 
unrelated to the proposed action but located in the action area are not considered in this section 
because they require separate consultations pursuant to section 7 of the Act.  To identify  
future private actions that may occur in the action area, the Service first identified the types of 
land alteration actions that could occur in the action area, then developed a mechanism to 
distinguish between those that will require federal review and those that are not likely to be a 
future federal action, and thus meet the cumulative effects definition.  To estimate future non-
federal actions, the Service chose to identify the amount of wetland acreage within the action 
area.  This acreage was then subtracted from the total acreage within the action area with the 
remaining lands considered by the Service to be uplands and subject to future development.   
Upland developments are exempt from Federal Clean Water Act section 404 wetland regulatory 
reviews by the Corps.   
 
In conclusion, the Service’s cumulative effects analysis has identified approximately  
24,181 acres of uplands within the action area that could be developed without Federal wetland 
permit involvement (Figure 13).  The majority of this acreage is located in the eastern portion 
of Hendry County.  It is estimated that the 25-mile action area contains approximately  
643,000 acres within the panther consultation area.  This level of development, which the 
Service believes is representative of future non-Federal actions, is reasonably certain to occur 
and will not involve a Federal action and, therefore, meets the definition of cumulative effect.  
This level of projected future development represents 83.2 percent of a female panther’s 
average home range (29,059 acres), 38.6 percent of a male panther’s average home range 
(62,542 acres), and 1.2 percent of the private non-urban lands at risk in the core panther area 
(1,882,080 acres) (Table 6).  As previously discussed, these lands are generally located on the 
fringes of occupied panther habitat, with disturbed vegetative communities; or are in row 
crops; or are in partially developed areas, and represent 1.2 percent of the non-urban private 
lands at risk in the core area.  Based on the above analysis, we believe the loss of the habitat 
associated with these lands is insignificant. 
 
SUMMARY OF EFFECTS  
 
Panther Usage:  The timing of construction for this project, relative to sensitive periods of the 
panther’s lifecycle, is unknown.  However, it is expected that land clearing associated with the 
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construction of the project will be completed within one to two years.  There are no known den 
sites within the project boundaries and the quality and quantity of the foraging prey base is low.  
According to telemetry data, no panther activity has been recorded on-site within the last 3 years.  
The status and activities of uncollared Florida panthers within the action area is unknown.  
Therefore, we believe panther usage of the property is limited and we do not believe project 
construction will result in direct panther mortality. 
 
Traffic:  No significant traffic volume increases are foreseen in the project area during, before, 
or after construction.  Vehicle traffic is expected to increase slightly during construction but 
would decrease to existing conditions when the project is completed.  Although there will be 
some minor traffic increases during construction, most of the increase in construction equipment 
traffic will be contained within the project footprint.  Impacts associated with construction traffic 
will be localized due to construction occurring in phases such that panthers can avoid the area 
under construction.  We believe, as discussed above and in previous sections, the lands on the 
project site provide limited value to the Florida panther and panther prey species; the site is 
adjacent to existing agricultural, vehicular, and natural areas; and the proposed action will further 
restrict suitability of the site for use by either resident or dispersing panthers.  The traffic flow 
pattern to and from the reservoir site will be from U.S. Highway 27 to the east and along the 
maintenance roads.  No improvements to existing farm roads or existing bridges are anticipated; 
however, a new bridge will be constructed on U.S. Highway 27 at the northeast pump station.  
This work will have the normal impact on traffic during road construction, i.e. slow down the 
traffic but will not stop it.  Only one panther has died from a vehicle collision within the 5-mile 
area and that was in the year 2001.  This occurred on U.S. Highway 27, 2.89 miles from the 
closest project component as shown in Figure 12.  The Service believes, based on the current 
habitat conditions on the site, the level of development in the adjacent areas, the lack of 
documented historical use of the site by the Florida panther within the last 3 years, and the 
location relative to documented collisions, that the increase in traffic generated by the proposed 
development on the surrounding roads will not significantly increase the risk of roadway 
mortality or injury to panthers. 
 
Habitat Loss:  The Service, based on the habitat evaluations discussed previously, believes the 
project will result in the direct and indirect loss of 15,924 acres of mostly low quality panther 
habitat within the Other Zone.  Habitat types are primarily agricultural, urban levees, open water 
and primarily exotic infested wetlands.  Wildlife utilization of the property shows limited 
foraging values to panther prey species.  This loss of 15,924 acres of panther habitat represents 
0.85 percent of the 1,881,318 acres of available non-urban private lands in the core area.  The 
Service believes this small loss (0.85 percent) of non-urban private lands on the eastern edge of 
the panther’s range will not adversely affect the Service’s land conservation and preservation 
goals.   
 
Compensation:  On the other hand, the project will also provide for the preservation of 
approximately 100,492 acres in the panther core area, including 59,294 acres in the Primary 
Zone and 41,198 acres in the Other Zone.  Preservation of 41,198 acres in the Other Zone is 
equivalent to preservation of 13,733 acres (i.e., 41,198 acres times 1/3) in the Primary Zone.  
Thus, the combined Band1/Acceler8 Project lands in the panther core area preserves  
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73,027 acres (i.e., 59,294 + 13,733) of Primary Zone equivalent lands, which represents  
9.4 percent of the 778,082 acres of Primary Zone equivalent lands in private ownership still 
needed for the panther population goal of 90 individuals. Therefore, we believe the preservation 
and restoration of approximately 100,492 actual acres of habitat used by the panther in the 
panther core area will have a beneficial effect on the panther and will offset the loss of this low 
quality habitat and further the Service’s goal in panther conservation.  
 
Fragmentation:  The project site is also located on the eastern edge of occupied habitat, is 
adjacent to other existing and proposed agricultural, and restoration lands, and is not located 
within known dispersal corridors to larger publicly owned managed lands important to the 
panther.  Therefore, fragmentation of panther habitat is not expected to result from project 
implementation. 
 
Intraspecific Aggression:  Potential increase in intraspecific aggression and disturbance to the 
Florida panther was evaluated.  However, the Service believes, as previously discussed, the 
habitat on the property provides low quality foraging for prey species, which directly affects the 
frequency and duration of use of the property by panthers.  Therefore, the Service believes it is 
unlikely the loss of this limited use of the site by panthers will significantly increase the risk of 
mortality from intraspecific aggression between panthers and increase disturbance to panthers in 
the project action area due to human activities. 
 
Cumulative Analysis:  In the cumulative analysis, the Service identified the potential loss of 
approximately 24,181 acres within the action area within the immediate past that could be 
developed without Federal wetland permit involvement and we believe this level of development 
represents future non-Federal actions expected to occur in the action area.  This level of 
development represents a small percentage (1.3 percent of the 1,881,318 acres) of available non-
urban private lands in the core area.  In general, these lands are located along the eastern 
boundary of Hendry County, are primarily within previously impacted areas or are in the eastern 
less urbanized portion of the Florida panther’s consultation area.  Although this small percentage 
of lands may be lost from the core area of private lands available for panther conservation, the 
Service believes the loss of these lands will not adversely affect the Service’s land conservation 
and preservation goals. 
 
Conservation Land Acquisitions:  The State and county land acquisition programs have 
acquired lands within the action area but a tally of acquisitions by year is not yet available.   
A partial listing of lands that have been acquired within the action area can be found in Table 2 
with a more complete list on Figure 8.  These lands are generally located within the core area of 
the Florida panther and are intended to be actively managed for the benefit of many wildlife 
species including the Florida panther.  The preservation of these lands in the panther core area 
will have a beneficial effect on the panther and further the Service’s goal in panther 
conservation. 
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CONCLUSION  
 
In summary, the Service believes there will be no direct take in the form of mortality or injury of 
the Florida panther resulting from this project.  The loss of habitat from implementing the 
project, taking into consideration the status of the species, remaining habitat, and other factors 
considered by this biological opinion, such as the overall recovery objectives and other 
cumulative effects from actions in the action area, will be offset by the conservation of other, 
more functionally valuable habitat.  Therefore, the proposed construction of the EAA Project is 
not likely to jeopardize the continued existence of the Florida panther.  No critical habitat has 
been designated for this species; therefore, none will be affected. 
 

INCIDENTAL TAKE STATEMENT 
 
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the  
take of endangered and threatened species, respectively, without special exemption.  “Take” is 
defined as “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt 
to engage in any such conduct.”  “Harm” is further defined by the Service to include significant 
habitat modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering.  Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to 
listed species to such an extent as to significantly disrupt normal behavior patterns which 
include, but are not limited to, breeding, feeding, or sheltering.  Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.  
Under the terms of section 7(b)(4) and section 7(o)(2), taking, that is incidental to and not 
intended as part of the agency action, is not considered to be prohibited taking under the Act 
provided that such taking is in compliance with the terms and conditions of this Incidental Take 
Statement. 
 
AMOUNT OR EXTENT OF TAKE  
 
Although there will be slight traffic increases associated with the project during construction, we 
believe as discussed in previous sections, the lands on the project site provide limited value to 
the Florida panther and panther prey species.  Traffic flow to and from the project after 
construction will be generally for maintenance and recreational purposes along the east of the 
reservoir onto U.S. Highway 27.  Furthermore, the site is adjacent to existing agricultural lands 
and the proposed action will further restrict suitability of the site for use by either resident or 
dispersing panthers.  The Service believes, based on the current habitat conditions on the site, the 
land uses in the adjacent areas, the lack of documented historical use of the site by the Florida 
panther, and the location of the site relative to documented collisions, the increase in traffic 
generated by the proposed project on the surrounding roads will not significantly increase the 
risk of roadway mortality or injury to panthers.  Therefore, the Service does not anticipate the 
increase in traffic generated by the proposed action will result in the direct mortality or injury of 
any Florida panthers.  Accordingly, the Service is not anticipating any direct take in the form of 
mortality or injury to the Florida panther. 
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However, the Service anticipates incidental take of panthers in the form of harm and harassment 
associated with the loss of 15,924 acres of panther habitat within the Other Zone lands.  Based 
on the analysis provided in the previous sections, the Service believes this level of anticipated 
take is not likely to result in jeopardy to the species.   
 
EFFECT OF THE TAKE  
 
In the accompanying biological opinion, the Service determined this level of anticipated take is 
not likely to result in jeopardy to the species.  The amount of panther habitat affected by the 
proposed action is approximately 0.85 percent of an estimated 2 million acres of habitat occupied 
by the panther. 
 
The proposed action will result in the off-site restoration and preservation of approximately 
59,294 acres and 41,198 acres of habitat used by the panther within the Primary and Other 
Zones, respectively.  The proposed action will increase the preservation and enhancement 
acreage of habitat used by the panther through permitted Federal actions by about 441 percent 
from 29,615 acres to approximately 130,107 acres. The cumulative increase in the preservation 
and enhancement of habitat used by the panther to permitted Federal actions will be from  
700 acres in 1990 to 130,107 acres following issuance of permits for Band 1/Acceler8 Projects, 
if issued, by the Corps. 
 
The proposed action will result in the loss of 15,924 acres of mostly low quality panther habitat.  
The proposed action will increase the impacts from direct and indirect effects to panther habitat 
from residential and commercial developments, mining, and agriculture by about 17.8 percent 
from 89,615 acres to 105,528 acres.  Of the 105,528 acres of impacts, 39,918 acres are due to 
agricultural conversion and 65,610 acres to development and mining.  Portions (10,370 acres) of 
the largest agricultural conversion project, the 28,700 acres by U.S. Sugar Corporation, were  
re-acquired by the Federal Government as a component of the Talisman Land Acquisition 
(Section 390 of the Federal Agricultural Improvement and Reform Act of 1996 [Public Law  
104-127] Farm Bill Cooperative Agreement, FB4) for use in the Comprehensive Everglades 
Restoration Project.  The 65,610 acres impacted by development and mining include a mixture of 
agricultural fields consisting of row crops and citrus groves, and natural lands with varying 
degrees of exotic vegetation.  The non-agricultural impacts are permanent land losses, whereas 
the agricultural conversions may continue to provide some habitat functional value to panthers, 
although of less value than native habitats. 
 
The Band 1/Acceler8 Project lands proposed as compensation/preservation for the proposed take 
of habitat used by the panther are located in the core area of occupied habitat, the majority are 
adjacent to other larger tracts of natural and preserved lands, and are consistent with the 
Service’s panther goal to locate, preserve, and restore sets of lands containing sufficient area and 
appropriate land cover types to ensure the long-term survival of the Florida panther south of the 
Caloosahatchee River.  Therefore, based on the evaluations provided above for the EAA A-1 
Reservoir Project’s direct, indirect and cumulative effects, the status of the species, and the 
proposed compensation provided by the combined Band 1/Acceler8 Projects, the Service 
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believes that the proposed construction and operation of the EAA A-1 Reservoir Project will not 
jeopardize the survival and recovery of the Florida panther. 
 
REASONABLE AND PRUDENT MEASURES  
 
The Service believes the Corps and the applicant have incorporated all reasonable and prudent 
measures necessary and appropriate to minimize impacts of incidental take of Florida panthers 
into the design of the proposed action.  In summary, the Corps and the applicant will ensure that 
no more than 15,924 acres of panther habitat will be lost as a result of implementation of the 
proposed action and that approximately 59,294 acres and 41,772 acres of habitat used by the 
panther within the Primary and Other Zones, respectively, will be preserved to benefit the 
Florida panther and its prey. 
 
TERMS AND CONDITIONS 
 
In order to be exempt from the prohibitions of section 9 of the Act, the Corps must comply  
with the following terms and conditions, which implement the reasonable and prudent measures, 
described above and outline reporting/monitoring requirements.  The terms and conditions 
described below are non-discretionary, and must be undertaken by the Corps so that they become 
binding conditions of any grant or permit issued to the District as appropriate, for the exemption 
in section 7(o)(2) to apply.  
 
The Corps has a continuing duty to regulate the activity covered by this Incidental Take 
Statement.  If the Corps (1) fails to assume and implement the terms and conditions or (2) fails to 
require the District to adhere to the terms and conditions of the Incidental Take Statement 
through enforceable terms that are added to the permit or grant document, the protection 
coverage of section 7(o)(2) may lapse.  In order to monitor the impact of incidental take, the 
Corps or the District must report the progress of the action and its impact on the species to the 
Service as specified in the Incidental Take Statement (50 CFR § 402.14(i)(3)). 
 
The Corps will include, as special conditions to the permit instrument, the conservation measures 
listed below and in the description of the proposed action that commits the applicant to purchase, 
preserve, and manage high quality panther habitat, which is necessary and appropriate to 
minimize incidental take of panthers by the proposed action.  Specifically, to compensate for 
impacts to 15,924 acres of Florida panther habitat, the applicant proposes to preserve and 
enhance 59,294 acres and 41,772 acres of Florida panther habitat in the Primary and Other 
Zones, respectively; 
 
1. The compensation areas will be managed in perpetuity for the control of invasive exotic 

vegetation as defined by the Florida Exotic Pest Plant Council’s Pest Plant List Committee’s 
2005 List of Invasive Species (Category 1) (2005).  The District will coordinate with the 
Corps and the Service to develop and implement a monitoring and management plan to 
describe how invasive exotic species will be identified and controlled. 
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2. The Corps will provide a copy of the final permit to the Service upon issuance.  The Corps 
will monitor the permit conditions regarding conservation measures to minimize incidental 
take of panthers by providing the Service a report on implementation and compliance with 
the conservation measure within 1 year of the issuance date of the permit. 

 
3. The Corps will provide a copy of the final as builts to the Service within 1 year of 

construction completion.  These as builts will also include habitat types and acreages of all 
land cover types within the project footprint. 

 
4. The Corps will provide documentation to the Service for completion of any proposed 

restoration and verification of the execution and terms of the conservation easement or deed, 
if applicable. 

 
5. Upon locating a dead, injured, or sick panther specimen, initial notification must be made to 

the nearest Service Law Enforcement Office; Fish and Wildlife Service; 9549 Koger 
Boulevard, Suite 111; St. Petersburg, Florida 33702; 727-570-5398.  Secondary notification 
should be made to the FWC; South Region; 3900 Drane Field Road; Lakeland, Florida; 
33811-1299; 1-800-282-8002. 

 
6. Care should be taken in handling sick or injured specimens to ensure effective treatment  

and care or in the handling of dead specimens to preserve biological material in the best 
possible state for later analysis as to the cause of death.  In conjunction with the care of sick 
or injured panthers or preservation of biological materials from a dead animal, the finder has 
the responsibility to carry out instructions provided by Law Enforcement to ensure that 
evidence intrinsic to the specimen is not unnecessarily disturbed. 

 
CONSERVATION RECOMMENDATIONS 

 
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species.  Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans, or to develop information.  The Service is not proposing any 
further conservation recommendations at this time. 
 

REINITIATION NOTICE 
 
This concludes formal consultation on the EAA Project.  As provided in 50 CFR § 402.16, 
reinitiation of formal consultation is required where discretionary Federal agency involvement or 
control over the action has been retained (or is authorized by law) and if:  (1) the amount or 
extent of incidental take is exceeded; (2) the agency action is subsequently modified in a manner 
that causes an effect to the listed species or critical habitat not considered in this opinion; (3) new 
information reveals effects of the agency action that may affect listed species or critical habitat in 
a manner or to an extent not considered in this opinion; or (4) a new species is listed or critical 



habitat designated that may be affected by the action. In instances where the amount or extent of 
incidental take is exceeded, any operations causing such take must cease pending reinitiation. 

In a March 24,2006, letter, the Service clarified that the listed species consultation for the EAA 
A-1 Reservoir project thus far has included those species that may be affected by the initial 
operating plan as identified in the EAA Project Revised Draft PEWIS. Neither the Draft Project 
Operating Plan (Annex D) of the EAA Project Revised Draft PEWIS nor the Regulatory Draft 
Supplemental EIS for the EAA Reservoir A-1 Project describe potential effects to listed species 
in downstream areas as a result of the overall EAA Project operations. For the purposes of 
completing informal consultation for the EAA A- 1 Reservoir project, the Service assumes that 
the EAA A-1 Reservoir project operations will conform to the initial operating plan outlined in 
Annex D of the EAA Project Revised Draft PIR/EIS. The intent of the initial operating plan is to 
not send water south to the Everglades Protection Area until such time that existing constraints 
are removed by the completion of additional CERP and non-CERP projects and it can be 
demonstrated that potential negative impacts to downstream habitats and listed species will not 
occur. Prior to formulation and implementation of the final operating plan for the entire EAA 
Project (including the EAA A-1 Reservoir project), the Corps' Regulatory Division should 
consult with the Service to determine whether reinitiation of consultation for the Florida panther 
is needed in the natural areas to the south that could be affected by operation of the project. 

Thank you for your cooperation and effort in protecting fish and wildlife resources. If you have 
any questions regarding this project, please contact Cindy Fury at 772-532-9776 or Miles Meyer 
at 904-232- 1826. 

~ c t i n ~  Field Supervisor 
South Florida ]Ecological Services Office 
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cc:   
Corps, Jacksonville, Florida (Pauline Smith, Rebecca Weiss, Nancy Allen, Stuart McLean) 
Corps, West Palm Beach, Florida (Tori White) 
DEP, Tallahassee, Florida (Greg Knecht) 
DEP, West Palm Beach, Florida (Dianne Crigger) 
District, West Palm Beach, Florida (Dave Unsell, Shawn Waldeck) 
DOI, Miami, Florida (Linda Friar) 
EPA, Jacksonville, Florida (Eric Hughes) 
FWC, Vero Beach, Florida (Joe Walsh) 
NOAA Fisheries, Miami, Florida (Audra Livergood) 
Service, Atlanta, Georgia (Noreen Walsh) (electronic copy only) 
Service, Vero Beach, Florida (Sharon Fauver, Marilyn Stoll, Chris Belden) 
Service, Jacksonville, Florida (Miles Meyer) 
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Table 1a.  Biological opinions and habitat preservation efforts resulting from consultations with 
the Service for projects affecting Florida panther habitat from March 1984 through 
February 2006. 

 

Date 
Service 

Log 
Number 

Corps 
Application 

Number 
Project Name County 

Habitat
Impacts
(Acres) 

Habitat 
Preserved 

On-site 
(Acres) 

Habitat 
Preserved 

Off-site 
(Acres) 

Total 
Habitat 

Preserved
(Acres) 

03/29/84 4-1-83-195 83M-1317 Ford Test Track Collier 530 0 0 0 

02/21/85 4-1-85-018 unknown I-75 Broward
Collier 1,517 0 0 0 

10/17/86 4-1-87-016 
4-1-87-017 unknown Exxon Master Plan  Collier 9 0 0 0 

01/07/87 4-1-86-303 86IPM-20130 Citrus Grove Collier 11,178 0 0 0 

01/11/88 4-1-88-029 unknown NERCO - 
Clements Energy Collier 3 0 0 0 

02/23/88 4-1-88-055 unknown Shell Western E&P 
Collier
Dade 

Monroe 
0 0 0 0 

02/10/89 4-1-89-001 FAP IR-75-
4(88)81 

SR 29/I-75 
Interchange Collier 350 0 0 0 

08/15/90 4-1-90-289 unknown I-75 Recreational 
Access  Collier 150 0 0 0 

09/24/90 4-1-90-212 89IPD-20207 U.S. Sugar 
Corporation Hendry 28,740 700 0 700 

03/12/91 4-1-91-229 90IPO-02507 Lourdes Cereceda  Dade 97 0 0 0 

01/14/92 4-1-91-325 199101279  Dooner Gulf Coast 
Citrus  Collier 40 40 0 40 

09/25/92 4-1-92-340 unknown STOF, BCSIR 
Citrus Grove Hendry 1,995 0 0 0 

06/18/93 4-1-93-217 199200393 Corkscrew Road Lee 107 0 0 0 

02/25/94 4-1-94-209 199301131 Daniels Road 
Extension Lee 65 0 0 0 

05/09/94 4-1-93-251 199202019  Corkscrew 
Enterprises  Lee 563 437 0 437 

10/27/94 4-1-94-430 
199302371  
199400807  
199400808  

Florida Gulf Coast 
University                  
Treeline Boulevard 

Lee 1,088 526 0 526 

05/24/95 4-1-95-230 199302130  Turner River 
Access  Collier 1,936 0 0 0 

08/07/95 4-1-95-274 199405501  Bonita Bay 
Properties Collier 509 491 0 491 

08/15/95 4-1-94-214 199301495  SW Florida Airport 
Access Road Lee 14 0 0 0 

09/19/96 4-1-95-F-230 199302052  
199301404  I-75 Access Points  Broward 116 0 0 0 

03/10/98 4-1-98-F-3 L30 (BICY) Calumet Florida 
Collier

Broward 
Dade 

0 0 0 0 

03/27/98 4-1-97-F-635 199604158 Willow Run 
Quarry Collier 359 190 0 190 
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Table 1a.  Continued. 
 

Date 
Service 

Log 
Number 

Corps 
Application 

Number 
Project Name County 

Habitat
Impacts
(Acres) 

Habitat 
Preserved 

On-site 
(Acres) 

Habitat 
Preserved 

Off-site 
(Acres) 

Total 
Habitat 

Preserved
(Acres) 

06/11/99 4-1-98-F-398 199800622  STOF Water 
Conservation Plan Hendry 1,091 0 0 0 

09/27/99 4-1-98-F-310 199130802  Daniels Parkway  Lee 2,093 0 94 94 

12/08/99 4-1-98-F-517 199607574  Cypress Creek 
Farms Collier 239 0 24 24 

04/17/00 4-1-98-F-428 199507483  Miromar  Lee 1,323 0 194 194 

06/09/00 4-1-99-F-553 199900619  Naples Reserve  Collier 833 0 320 320 

02/21/01 4-1-00-F-135 199803037  Corkscrew Ranch  Lee 106 0 0 0 

04/17/01 4-1-00-F-584 200001436  Sun City Lee 1,183 0 408 408 

07/30/01 4-1-94-357 199003460  Naples Golf Estates Collier 439 175 0 175 

08/31/01 4-1-00-F-183 199900411  Colonial Golf Club Lee 1,083 0 640 640 

12/14/01 4-1-00-F-585 199301156  SW Florida Airport Lee 8,058 0 6,986 6,986 

01/30/02 4-1-98-F-372 199402492  Florida Rock  Lee 5,269 802 0 802 

03/07/02 4-1-00-F-178 199901251  Southern Marsh 
Golf Collier 121 75 80 155 

04/24/02 4-1-01-F-148 199901378  Hawk’s Haven Lee 1,531 267 0 267 

09/24/02 4-1-01-F-135 200001574  Verandah Lee 1,456 0 320 320 

10/08/02 4-1-02-F-014 199602945  Winding Cypress Collier 1,088 840 1,030 1,870 

05/19/03 4-1-02-F-1741 200200970  Apex Center Lee 95 10 18 28 

06/10/03 4-1-01-F-1955 200003795 Walnut Lakes Collier 157 21 145 166 

06/18/03 4-1-01-F-136 199701947  Twin Eagles  
Phase II Collier 593 57 98 155 

06/23/03 4-1-01-F-143 199905571  Airport 
Technology  Lee 116 55 175 230 

07/02/03 4-1-98-F-428 199507483  Miromar Lee 342 158 340 498 

09/04/03 4-1-02-F-1486 200206725  State Road 80   Lee 33 2 12 14 

10/06/03 4-1-02-F-0027 200102043  Bonita Beach Road Lee 1,117 145 640 785 

12/29/03 4-1-02-F-1743 200202926  The Forum  Lee 650 0 310 310 

01/18/05 4-1-04-F-4259 199702228  Bonita Springs 
Utilities Lee 79 0 108 108 

02/21/03 
03/09/05 4-1-01-F-607 200001926  Mirasol Collier 800 914 145 1,059 

03/31/05 4-1-04-F-5656 200306759  Gateway  
Shoppes II Collier 82 0 122 122 

04/08/05 4-1-04-F-8176 2004-5312  Seminole Mine Broward 110 0 220 220 
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Table 1a.  Continued. 
 

Date 
Service 

Log 
Number 

Corps 
Application 

Number 
Project Name County 

Habitat
Impacts
(Acres) 

Habitat 
Preserved 

On-site 
(Acres) 

Habitat 
Preserved 

Off-site 
(Acres) 

Total 
Habitat 

Preserved
(Acres) 

04/29/05 4-1-04-F-5780   
4-1-04-F-5982 

2003-5331  
2003-6965  

Arborwood and  
Treeline Avenue  Lee 2,329 0 1,700 1,700 

06/06/05 4-1-03-F-7855 2003-11156  Collier Regional 
Medical  Collier 44 0 64 64 

06/14/04 
03/21/05 4-1-04-F-5744 199603501  Terafina Collier 437 210 261 471 

02/22/05 
03/16/05 
06/29/05 

4-1-04-F-6866 200309416  Ava Maria DRI Collier 5,027 0 7,285 7,285 

06/29/05 4-1-03-F-3915 199806220 Wenthworth 
Estates Collier 917 0 458 458 

07/15/05 4-1-04-F-5786 199405829  Land's End 
Preserve Collier 231 0 61 61 

09/08/05 4-1-04-F-5260 200106580 Parklands Collier Collier 489 157 434 591 

09/23/05 
10/26/05 4-1-04-F-9348 200101122 Super Target-

Tarpon Bay Plaza Collier 34 0 20 20 

11/23/05 4-1-04-F-6043 20034914 Summit Place Collier 108 0 61 61 

11/29/05 4-1-04-F-8847 20048995 
STOF 
Administrative 
Complex 

Collier 6 0 8 8 

12/06/05 4-1-03-F-3483 200302409 SW Florida 
Commerce Center Lee 207 0 305 305 

12/06/05 4-1-04-F-6691 200310689 
Rattlesnake 
Hammock Road 
Widening 

Collier 23 0 23 23 

01/04/06 4-1-04-F-8388 2004554 
Immokalee 
Regional Airport - 
Phase I 

Collier 67 0 43 43 

01/04/06 4-1-04-F-9777 20048577 Logan Boulevard 
Extension Collier 30 0 10 10 

1/13/06 4-1-04-F-6707 20042404 Journey’s End Collier 66 0 34 34 

01/26/06 4-1-04-F-8940 20047053 The Orchard Lee 93 0 81 81 

02/19/06 4-1-05-F-
11724 2005834 Firano at Naples Collier 24 0 19 19 

02/22/06 4-1-04-F-6504 200491 Corkscrew Road Lee 20 0 47 47 

02/23/06 4-1-04-PL-
5244 200312276 Summit Church Lee 10 0 13 13 

    Totals 89,615 6,272 23,355 29,628 
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Table 1b.  Biological opinions prepared by the Service for projects affecting Florida panther 
habitat within the 25-mile action area of the EAA A-1 Reservoir from March 1992 
through March 2006 

 
Biological 
Opinion 

Date 

Corps Application 
No. Project Name County 

Habitat 
Impacts 
(Acres) 

Habitat 
Preserved 

On-site 
(Acres) 

Habitat 
Preserved 

Off-site 
(Acres) 

Total 
Habitat 

Preserved 
(Acres) 

09/19/96 199302052 (IP-TB) 
199301404 (IP-TB) 

FDOT, I-75 (Central and West 
Broward access)/FDOT, I-75 

(Miami Canal Access) 
Broward 116 0 0 0 

06/11/99 199800622 (IP-SS) STOF, BCSIR (water 
conservation plan) Hendry 1091 0 0 0 

04/08/05 2004-5312 (AEK) Big Cypress Rock Mine Broward 110 0 220 220 
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Table 2. Targeted and acquired acreage totals of Conservation Lands in south Florida directly 
affecting the panther in the Action Area. 

 

Name 
Targeted1

Acreage 
Acquired 
Acreage 

Indian 
Reservation 

Federal Conservation Lands    
Everglades National Park 1,508,537 1,508,537 -- 
Big Cypress National Preserve 720,000 720,561 -- 
A.R.M. Loxahatchee National Wildlife Refuge 143,953 143,953 -- 

Subtotal 2,372,490 2,373,051 -- 

State of Florida:  Florida Forever Program   

McDaniels Ranch 7,000 0 -- 
STA 5 4,110 4,110 -- 
STA 6 870 870 -- 
Panther Glades 57,604 22,536 -- 
STA 3/4 17,531 17,531  
Devil’s Garden 82,508 0 -- 

Subtotal 162,630 45,047 -- 
State of Florida: Other State Acquisitions   
Water Conservation Area Number 3 491,506 491,506 -- 
Dinner Island Ranch WMA 21,724 21,724  
Holey Land WMA 33,350 33,350 -- 
Rotenberger WMA 25,019 20,659 -- 

Subtotal 571,599 567,239 -- 
Indian Reservations2    

Miccosukee Indian Reservation -- -- 81,874
Big Cypress Seminole Indian Reservation -- -- 68,205
Brighton Seminole Indian Reservation  -- -- 37,447

Subtotal -- -- 187,526
GRAND TOTALS 3,106,719 2,985,337 187,526

 
1 Targeted acres not available for all lands.  In Such cases, targeted equals acquired acreage. 
2 Indian lands are included due to their mention in the MSRP.  Acreages taken from GIS data. 
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Table 3.  Habitat suitability values for use in assessing habitat value to the Florida panther. 
 

Land Cover Type Value  Land Cover Type Value Land Cover Type Value 
Water 0  STA 4.5  Cypress swamp 9 
Urban 0  Shrub swamp 5  Sand pine scrub 9 
Coastal strand 1  Shrub and brush 5  Sandhill 9 
Reservoir 1.5  Dry prairie 6  Hardwood-Pine forest 9 
Mangrove swamp 2  Grassland/pasture 7  Pine forest 9 
Salt marsh 2  Freshwater marsh 9  Xeric oak scrub 10 
Exotic plants 3  Bottomland hardwood 9  Hardwood forest 10 
Cropland 4  Bay swamp 9    
Orchards/groves 4   Hardwood swamp 9       

 
 

 
 

Table 4.  Panther-Vehicle Collisions Within EAA A-1 Action Area 
    

Distance from Project Roadway Date Result 
16.9 miles 200 Ft. W Swamp Safari, BCSIR 2000 Death 
12.1 miles CR 835 (846) 1 mile E CR 833 1990 Death 
13.5 miles CR 833 1 mile N BCSIR 2001 Death 
13.1 miles CR 833 just N CR 835 (846) 1995 Death 
13.4 miles CR 833 2 miles N BCSIR 1999 Death 
2.8 miles US 27 2.5 miles N of Terrytown 2001 Death 

 
 
 
 
 
 



Table 5.  Landscape Compensation Multipliers  
 

 

Zone of Impacted Lands Zone of Compensation Lands Multiplier 
Primary Secondary 1.5 
Secondary Primary 0.667 
Other Secondary 0.5 
Other Primary 0.33 

 
 
 
 
 
 
 
 
 

Table 6.  Lands within the Core Area (Acres) 
 

 

  Total  Conserved At-Risk 

  Total Urban 
Non-
urban Total Urban 

Non-
urban Total Urban 

Non-
urban 

Primary 2,271,536 20,740 2,250,796 1,688,716 6,700 1,682,017 582,820 14,041 568,779
         
Dispersal 25,420 675 24,745 3,448 40 3,408 21,972 635 21,337
         
Secondary 807,755 25,561 782,194 311,334 777 310,557 496,421 24,784 471,637
         
Other 1,546,281 115,835 1,430,446 613,747 3,628 610,119 932,533 112,206 820,327
         
Total 4,650,992 162,812 4,488,180 2,617,246 11,146 2,606,101 2,033,746 151,666 1,882,080
Primary     
equivalents 3,350,887 77,068 3,273,818 2,104,303 8,467 2,095,836 1,246,583 68,601 1,177,983
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Table 7. Florida Panther Habitat Matrix - Primary Equivalent Panther Habitat Units for  
EAA A-1 Reservoir 

 
EAA A-1 Reservoir Development              

15,924 acres EAA A-1 Reservoir 
(Acceler8) 

Functional Units Needed 50,827 
Pre Post 

Land Cover Types 

Habitat 
Values 

Other Acres
Primary 

Equivalent 
PHUs 

Other Acres 
Primary 

Equivalent 
PHUs 

Grassland/pasture 7  -- -- 198 462 
Shrub swamp 5 187.6 313  -- -- 
Shrub and brush 5  -- -- 82 137 
Crop land 4 15467.5 20623 --  -- 
Reservoir 1.5 -- -- 13 7 
Water 0 149.8 0 15353 0 
Urban 0 119.1 0 278 0 
            
Subtotal   15924 20936 15924 605 
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Table 8. Florida Panther Habitat Matrix Panther Habitat Units by individual Band 1/Acceler8 
Project – Development. 

 
Project Development 

Functional Units Needed 
Pre Post Band 1/ 

Acceler8 
Project 
Name Land Cover Type 

Habitat 
Value 

Primary 
Acres 

Secondary 
Acres 

Other 
Acres PHU 

Primary 
Acres 

Secondary 
Acres 

Other 
Acres PHU 

Freshwater marsh 9   8 3 54       0 
Bottomland hardwood 9   1   6       0 
Cypress swamp 9 4 26 6 210       0 
Grassland/pasture 7 3     21       0 
Shrub swamp 5   39   130       0 
Shrub and brush 5   26   87       0 
Orchards/groves 4 123 5,254.5 4,966 21,252       0 
Exotic plants 3   28 7 63       0 
Reservoir 1.5   2   2       0 
Water 0   78.9 26 0 130 5,594 5,016 0 
Urban 0   77 9 0       0 

C-43 West 
Storage 

Reservoir 
(*Includes 
Test Cell 
Project 

footprint) 

Subtotal   130 5,540.4 5,017 21,825 130 5,594 5,016 0 
Grassland/pasture 7       0     198 462 
Shrub swamp 5     187.6 313       0 
Shrub and brush 5       0     82 137 
Crop land 4     15,467.5 20,623       0 
Reservoir 1.5       0     13 7 
Water 0     149.8 0     15,353 0 
Urban 0     119.1 0     278 0 

EAA A-1 
Reservoir 

Subtotal   0 0 15,924 20,936 0 0 15,924 606 
Freshwater marsh 9 2,348     21,132 225     2,025 
Shrub swamp 5 1,088     5,440       0 
STA 4.5       0 3,436     15,462 
Water 0 225     0       0 

C-111 
Spreader 

Subtotal   3,661 0 0 26,572 3,661 0 0 17,487 
Projects 

Combined Total   3,791 5,540 20,941 69,333 3,791 5,594 20,940 18,093 

All values are estimates and habitat impacts will be updated as individual Band 1/Acceler8 Project plans are developed. 
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Table 9. Florida Panther Habitat Martix Panther Habitat Units by Individual Band 1/Acceler8 
Project – Compensation. 

 
Band 1/Acceler8 Compensation 

59,294 acres Primary Zone + 1,495 acres Other Zone 
Pre Post Band 1/ 

Acceler8 
Project Name Land Cover Type 

Habitat 
Value 

Primary 
Acres 

Secondary 
Acres 

Other 
Acres PHU 

Primary 
Acres 

Secondary 
Acres 

Other 
Acres PHU 

STA 4.5             1495 2243 
Crop 4     1495 1993         

EAA STA 
Expansion 

Subtotal   0 0 1,495 1993 0 0 1,495 2,243 
Freshwater marsh 9 702     6,318 14,720     132,480 
Bottomland hardwood 9 44,046     396,414 18,388     165,492 
Hardwood swamp 9 1,818     16,362 10,433     93,897 
Cypress swamp 9 744     6,696 13,739     123,651 
Exotic plants 3 11,829     35,487 0     0 
Water 0 155     0 2,014     0 

Picayune 
Strand 

Restoration 
Project 

Subtotal   59,294 0 0 461,277 59,294 0 0 515,520 
Projects 

Combined Total   59,294 0 1,495 463,270 59,294 0 1,495 517,763 

All values are estimates and habitat impacts will be updated as individual Band 1/Acceler8 Project plans are developed. 
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Figure 1.  Location map. 
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Figure 2a.  Typical cross section of levee. 

 
 
 

 
Figure 2b.  Typical cross section along eastern side showing 150-ft seepage buffer. 

 

 

84 



 
 

Figure 3. Band 1/Acceler8 Projects in relation to Panther Core Area, Primary, Secondary, and 
Other Panther Zones. 
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Figure 5.  Project site map showing habitat values.
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Figure 6.  Primary, Secondary, and Dispersal Zones (Kautz et al. 2006). 
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Figure 7. Comprehensive Everglades Restoration Plan Landscape Level Planning/Siting Map 

for Panther Conservation (Service 2004). 
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Figure 8.  Conservation Lands. 
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Figure 10.  Project site in relation to Primary and Secondary Zones and telemetry 
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Figure 11.  Panther home range map.
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Figure 12.  Panther mortality. 
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Figure 13.  Permitted and vacant land cover map. 
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