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5.4.1.1 Status and Distribution 

Regulatory History 

Prior to the 90-day finding, there were no Federal actions concerning the eastern diamondback 

rattlesnake under the ESA. The species is currently under review by USFWS for possible Federal listing. 

Life History 

The natural lifespan of an eastern diamondback rattlesnake is probably 15 to 20 years, but field 

evidence indicates that few individuals today live beyond 10 years, likely due to anthropogenic threats. 

Mating occurs in the late summer and early fall (Timmerman and Martin 2003). Ovulation apparently 

occurs in the late spring of the following year with births centered in late August and ranging from late 

July to early October. Female eastern diamondbacks reach sexual maturity between two and six years of 

age (Timmerman and Martin 2003).  

The eastern diamondback rattlesnake is an ambush predator that feeds on a wide variety of small 

mammals and some birds. The bulk of its prey consists of rabbits (Sylvilagus sp.), cotton rats, and gray 

squirrels (Sciurus carolinensis) (Timmerman and Martin 2003). The open-canopy habitats of the eastern 

diamondback favor the development of an herbaceous groundcover on which its primary prey depend. 

The eastern diamondback is terrestrial, hunting almost exclusively on the ground. As a member of the 

pit viper family, it is able to hunt in total darkness and identify warm-blooded prey via infrared detection 

(Timmerman and Martin 2003). Timmerman (1995) found that home ranges for females averaged 114.9 

ac (46.5 ha), home ranges for males averaged 208.3 ac (84.3 ha), and that the species does not defend a 

territory. Eastern diamondbacks do not den communally (Means 2009, 138). 

Distribution and Population Trends 

The historical (pre-European settlement or pre-settlement) range of the eastern diamondback 

rattlesnake encompasses the Coastal Plain of the southeastern United States from North Carolina to 

South Florida, and west to Mississippi and Louisiana. At the broadest spatial scale, the historical range of 

the eastern diamondback is largely congruent with the historical distribution of the longleaf pine 

savanna ecosystem (Martin and Means 2000). 

In Florida, the eastern diamondback has become rare and has disappeared completely from many sites 

within its historical range, which was essentially statewide, including barrier islands and keys. Much of 

the species’ habitat in the Florida peninsula has been lost to urbanization and conversion to citrus 

groves and improved pasture during the last half of the twentieth century (Martin and Means 2000). 

Florida encompasses half of the species’ current range (Timmerman and Martin 2003). 

Reasons for Decline 

The species has likely been declining since the 1930s. The greatest population decline has occurred since 

the 1970s, as the human population grew in the southeastern United States (Timmerman and Martin 

2003). The area of occupancy, number of subpopulations, and population size of the eastern 



EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

174 

diamondback is declining throughout the species’ range. Its range has contracted because of habitat loss 

from agriculture, silviculture, urbanization, and plant succession resulting from fire suppression 

(Timmerman and Martin 2003). Remaining intact range supporting large populations of the eastern 

diamondback is now located only in northern Florida and southern Georgia (Martin and Means 2000). 

Since the 1930s there have been a variety of markets for the eastern diamondback and its parts. The 

snake’s meat has been used as a food delicacy, its skins for clothing, its parts for the curio trade, its 

venom for human safety, and eastern diamondback rattlesnakes and their parts have been sold at 

festivals or events for recreation and tourism (Timmerman and Martin 2003). Although there has been a 

decline in the capture rate of snakes for harvest and research (due to fewer snakes, market changes, 

and regulation), overall, eastern diamondback populations have experienced the disappearance of 

larger eastern diamondbacks and increased capture of smaller diamondbacks (Timmerman and Martin 

2003). 

5.4.1.2 Habitat Characteristics and Use 

The principal native habitat of the eastern diamondback rattlesnake in pre-settlement times was 

longleaf pine savannas (Martin and Means 2000). Today, nearly all of the old growth longleaf pine 

savannas are gone, and the eastern diamondback survives wherever the pine savannas still exist, and 

where open-canopy, ruderal forests, and grasslands that mimic that native habitat have developed. 

Martin and Means (2000, Appendix 1) list flatwoods, dry prairie, xeric and mesic hardwood hammocks, 

and xeric oak scrub among the habitats utilized by the species, and note that the rattlesnake “is able to 

exist in silvicultural and agricultural areas provided there are either patches of relatively natural habitat 

or successional habitats nearby. Old field successional situations or abandoned citrus groves can have 

high populations.” 

Shelters from fire and cold are important microhabitats for the eastern diamondback rattlesnake 

(Martin and Means 2000). Eastern diamondbacks seek subterranean overwintering shelters throughout 

their range with the exception of extreme southern Florida and the Florida Keys (Timmerman and 

Martin 2003). They also use gopher tortoise and armadillo burrows, as well as fire-burned pine stump 

holes and cavities at the bases of hardwood trees, as shelters (Timmerman and Martin 2003). 

Eastern diamondback rattlesnakes overlap suitable habitats with other federally-protected species and 

derive conservation benefits through their protection. Eastern diamondbacks share suitable habitat with 

the eastern indigo snake and the gopher tortoise (77 Fed. Reg. at 27409). 

5.4.1.3 Occurrence in the HCP Area 

Published data sources for eastern diamondback rattlesnake occurrence were limited to two 

publications. The Atlas of Amphibians and Reptiles in Florida (Krysko et al. 2011) identified three 

vouchered records within the HCP Area, two of them catalogued since 1980. Martin and Means (2000) 

included a map with several additional occurrence records within the HCP Area that were based on 

museum samples, some of which were distinct from the locations shown in Krysko et al. (2011). 
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5.4.2 Gopher Tortoise 

The following species account for the gopher tortoise (Gopherus polyphemus) is compiled primarily from 

the 2014 USFWS Biological Opinion for the Kissimmee Prairie Preserve State Park (USFWS 2014c), 

supplemented with information from the gopher tortoise 12-month finding (USFWS 2011b). The gopher 

tortoise is larger than any of the other terrestrial turtles in this region, with a domed, dark-brown to 

grayish black shell (carapace) up to 14.6 in long, and weighing up to 13 pounds (6 kilograms [kg]). The 

lower shell (plastron) is yellowish and hingeless. Tortoises cannot completely withdraw their limbs, 

which remain visible when folded and retracted. The hind feet are elephantine or stumpy, and the 

forelimbs are shovel-like, with claws used for digging. In comparison to females, males are smaller; 

usually have a larger gland under the chin, a longer gular projection, and more concave plastron. 

Hatchlings are up to two in in length, with a somewhat soft, yellow-orange shell. As with other 

chelonians, gopher tortoises possess a keratinized beak, and lack teeth. 

Gopher Tortoises are members of the Class Reptilia, Order Testudines, and Family Testudinidae. Of four 

North American tortoise species (genus Gopherus), the Gopher Tortoise is the only one that occurs east 

of the Mississippi River (FWC 2012b). 

5.4.2.1 Status and Distribution 

Regulatory History 

On July 7, 1987, USFWS listed the population of the gopher tortoise as a threatened species in the 

western portion of its range (west of the Mobile and Tombigbee Rivers in Alabama, Louisiana, and 

Mississippi) (52 Fed. Reg. 25376). On January 18, 2006, USFWS received a petition dated January 13, 

2006, from Save Our Big Scrub, Inc. and Wild South requesting that the population of the gopher 

tortoise in the eastern portion of its range (east of the Mobile and Tombigbee Rivers in Alabama, 

Florida, Georgia, and South Carolina) be listed as a threatened species under the Act and that critical 

habitat be designated. The gopher tortoise in the eastern portion of its range was to be added to the list 

of candidate species upon publication of the 12-month finding on July 27, 2011 (76 Fed. Reg. 45130). 

A Candidate Conservation Agreement (CCA) for the eastern population of the gopher tortoise was 

developed in 2008 between federal, state, non-governmental, and private organizations, and was 

amended in 2012 (USFWS 2012d). The State of Florida (through FWC) is a party to the CCA, and 

committed to a FWC Gopher Tortoise Management Plan (September 5, 2012) that set an objective of no 

net loss of gopher tortoises. The state currently administers a permitting program for relocation of 

gopher tortoises when a proposed project would impact resident tortoises. 

The most recent USFWS “Review of Native Species That Are Candidates for Listing as Endangered or 

Threatened” (81 Fed. Reg. 87246) concluded that the magnitude of threats in the eastern portion of the 

gopher tortoise range (including Florida) was low to moderate, and assigned a “listing priority number” 

(LPN) of “8” (on a scale of 1-12, 1 being the highest listing priority). As a candidate species for listing, no 

critical habitat has been designated for the gopher tortoise. 



EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

176 

Life History 

The gopher tortoise is a long-lived, native burrowing species of the open, fire-maintained longleaf pine 

ecosystem. Historically, typical gopher tortoise habitat consisted of open, frequently burned longleaf 

pine or longleaf pine/scrub oak uplands and flatwoods on moderately well drained to xeric soils. Such 

habitat provided adequate sunlight reaching the forest floor to stimulate the growth and development 

of the herbaceous plant stratum for forage, with sufficient warmth for basking and the incubation of 

eggs. The burrows of the gopher tortoise are at the center of normal feeding, breeding, and sheltering 

activity. Gopher tortoises excavate burrows for shelter beneath the ground surface. Burrows, which may 

extend for more than 30 feet, provide shelter from canid predators, fire, winter cold, and summer heat. 

Dogs and large canids are the most common predator of adult tortoises (Causey and Cude 1978). 

In stable populations with fire-maintained, open longleaf pine habitat, females may use an average of 

five burrows each while males occupy an average of 10 burrows (Eubanks et al. 2003). In poor habitat 

due to encroaching, fire intolerant shrubs and hardwoods, gopher tortoises tend to excavate and use 

fewer burrows, probably because of limited sites that are sufficiently open. Males tend to use more 

burrows and move more frequently among their different burrows than females as they seek breeding 

opportunities with females (McRae et al. 1981; Diemer 1992a, 1992b; Smith 1995; Tuma 1996; Boglioli 

et al. 2000; Eubanks et al. 2003).  

Gopher tortoises spend most of their time within burrows and emerge during the day to bask in 

sunlight, feed, and reproduce. They are active above ground during the growing season when daytime 

temperatures range from 75 to 87 °F (McRae et al. 1981; Butler et al. 1995). Daily active periods usually 

are unimodal in spring, followed by bimodal periods (early to mid-morning, middle to late afternoon) 

during the hotter temperatures of summer (McRae et al. 1981). Daily activity above ground becomes 

significantly reduced by the end of the growing season during October with cooler temperatures. 

Tortoises take shelter within their burrows during the dormant season, become torpid, do not eat, and 

rarely emerge except during periods of warm days to bask in sunlight at the burrow entrance. Except for 

those tortoises in southern peninsular Florida that do not have an overwintering period, most tortoises 

become active again during early spring. 

Tortoises mostly forage on foliage, seeds, and fruits of grasses and forbs, generally in an area of about 

150 feet surrounding each burrow (McRae et al. 1981; Diemer 1992b). The diet of adults resembles that 

of a generalist herbivore, with at least some preference for some plants over others, and may also 

include insects and carrion (MacDonald and Mushinsky 1988; Birkhead 2001). Juvenile tortoises tend to 

forage on fewer plant species, eat fewer grasses, and select more forbs, including legumes, than adults 

(Mushinsky et al. 2003).  

Burrows are not randomly located in the environment. Tortoises select and prefer burrow sites in open 

sunny areas (Boglioli et al. 2000; Rostal and Jones 2002). Such sites reflect areas where herbaceous 

plants for food are more abundant on the forest floor and, for females, sunlight and soil temperatures 

for egg incubation are more suitable. Also, males select sites and burrows that increase their proximity 

to females and breeding opportunities (Boglioli et al. 2000; Eubanks et al. 2003). The repeated use and 
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travel to the same burrows by individual tortoises in stable habitat reveal that tortoises know the 

geography of their home range, burrows, and the location of neighboring tortoises (Eubanks et al. 2003). 

Tortoises breed from May through October (e.g., Landers et al. 1980; McRae et al. 1981; Taylor 1982; 

Wright 1982; USFWS 1987b; Diemer 1992a; Eubanks et al. 2003). Douglass (1986) described gopher 

tortoise as having “colonial” tendencies with aggregations of burrows in which dominant males 

competitively and behaviorally exclude other males at female burrows to maintain a loose female harem 

as a mating system. More recent studies do not indicate the clear existence of an exclusive dominance 

hierarchy. Also, aggregations of burrows in some habitat and study sites probably are an artifact of 

fragmentation and the concentration of burrows in the available remaining suitable habitat (Mushinsky 

and McCoy 1994; Boglioli et al. 2003). 

Females do not reproduce every year. Females excavate a shallow nest to lay and bury eggs, usually in 

the apron of soil at the mouth of the burrow, but they may lay elsewhere if the apron is excessively 

shaded (Landers and Buckner 1981). Range-wide, average clutch size varies from about four to 12 

eggs/clutch. Average clutch size in the listed range (west of the Mobile and Tombigbee Rivers in 

Alabama, Mississippi, and Louisiana), from 4.8 to 5.6 eggs/clutch, is comparably low (Seigel and Hurley 

1993; Seigel and Smith 1995; Tuma 1996; Epperson 2003). Clutch size generally is positively correlated 

with adult female size (Diemer and Moore 1994; Smith 1995; Rostal and Jones 2002). 

Females usually lay about five to seven eggs from mid-May through mid-July (Butler and Hull 1996; 

Smith et al. 1997) and egg incubation lasts 80 - 110 days (Diemer 1986; Smith et al. 1997). Incubation at 

temperatures from 81°F to 90°F is required for successful development and hatching (e.g., Spotila et al. 

1994; Burke et al. 1996; DeMuth 2001; Rostal and Jones 2002; Noel and Qualls 2004). As in other 

species, sex determination is temperature dependent (Burke et al. 1996; DeMuth 2001). Nest 

depredation by vertebrates typically has been considered substantial, although little quantitative data is 

available. From studies in southern Georgia, Landers et al. (1980) estimated about 90 percent of nests 

were destroyed by predators. In a much smaller study from southern Alabama, about 46 percent of 

nests (n = 11) were destroyed by raccoons, opossums, and armadillos (Marshall 1986).  

Hatchlings excavate themselves from the nest and emerge from the middle of August through October 

(Ashton and Ashton 2008). Hatchlings and yearlings (0 to 1 year old) may temporarily use the adult 

burrow, bury under sand or leaf litter, or excavate a small burrow nearby (Douglass 1978; Wilson et al. 

1994; Butler et al. 1995; Pike 2006). Growth is most rapid during the juvenile stage, becoming slower at 

the onset of adulthood and reproductive maturity, followed by little or no adult growth (Mushinsky et 

al. 1994; Aresco and Guyer 1998, 1999). Generally, tortoises become adults at about 20 years of age, 

although the minimal stage to reach reproductive maturity is determined by size rather than age. 

Growth rates and sizes at sexual maturity can vary among populations and habitat types (Landers et al. 

1982; Mushinsky et al. 1994; Aresco and Guyer 1998, 1999). 

Home range size and movements increase with age and body size. The burrows of a gopher tortoise 

represent the general boundaries of a home range, which is the area used for feeding, breeding, and 

sheltering. Home range area tends to vary with habitat quality, becoming larger in areas of poor habitat 
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(Auffenberg and Iverson 1979). Males typically have larger home ranges than females. Mean home 

ranges of individual tortoises in Alabama, Florida, and Georgia outside the federally-listed area have 

varied from 1.3 to 5.2 acres (3.2 to 2.2 ha) for males and 0.2 to 2.5 acres (0.09 to 1.0 ha) for females 

(McRae et al. 1981; Auffenberg and Franz 1982; Diemer 1992b; Tuma 1996; Ott 1999; Eubanks et al. 

2003; Guyer 2003). In comparison to females, male tortoises use more burrows, and during breeding 

season, move among burrows more frequently over longer distances (McRae et al. 1981; Auffenberg 

and Franz 1982; Diemer 1992b; Smith 1995; Tuma 1996; Ott 1999; Eubanks et al. 2003; Guyer 2003). 

A burrow may or may not be used exclusively by just one gopher tortoise. Two or more tortoises may 

share the same burrow, although the burrow is used at different times of the year by different 

individuals. Home ranges overlap when a burrow is used by more than one tortoise. Eubanks et al. 

(2002) found that about 50 percent of the area occupied by 123 tortoises was shared by two or more 

tortoises in relatively pristine, stable habitat in southwestern Georgia. 

As distances increase between gopher tortoise burrows, isolation among tortoises also increases due to 

the decreasing rate of visitation and breeding (Boglioli et al. 2003; Guyer 2003). Using extensive data 

from individual tortoise inter-burrow movements and home range size, Eubanks et al. (2003) found that 

most colonies or breeding population segments would consist of burrows no greater than about 558 

feet (170 m) apart. Guyer (2003) found that males only rarely will move from their burrows up to 1,640 

feet (500 m) to a female burrow for mating opportunities, and females typically experience a visitation 

rate of near zero when their burrows are 460 to 623 feet (140 to 190 m) from nearest neighbors.  

Demographically, tortoises located at distances of about 600 feet (200 m) from other tortoises are 

functionally isolated and subdivided as separate breeding populations. Thus, breeding populations or 

colonies likely consist of tortoises and burrows in suitable, unfragmented habitat within 600 feet or less 

from each other. 

Distribution and Population Trends 

In the western portion of their range, gopher tortoise populations are small and occur in fragmented 

habitat. The largest and most substantial gopher tortoise populations in the western portion of its range 

occur on the De Soto National Forest in southern Mississippi. Long-term monitoring here indicates a 

decline in population sizes, a tendency towards adult-dominated populations, and a lack of, or very low, 

recruitment. Results of smaller-scale surveys of forest lands in Mississippi and public and private lands in 

Louisiana are largely consistent with findings on the De Soto National Forest. There are no known 

populations large enough (e.g., > 250 individuals) to persist long-term based on projections resulting 

from recent modeling efforts. 

The gopher tortoise is more widespread and abundant in parts of the eastern portion of its range, 

particularly southern Georgia and central and northern Florida. Long-term monitoring data indicate that 

many populations have declined, and most are relatively small and fragmented. Smaller-scale, short-

term or one-time surveys throughout the unlisted portion of the range indicate that tortoise populations 

typically occur in fragmented and degraded habitat, are small, and densities of individuals are low within 

populations. Unlike the western portion of the range, there are several known populations of tortoises 
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in the eastern portion of the range that appear to be sufficiently large to persist long-term (e.g., Camp 

Blanding Joint Training Center, Florida; Chassahowitzka WMA, Florida; Fort White Wildlife and 

Environmental Area, Florida; Jennings Forest WMA, Florida; Three Lakes WMA, Florida; Fort Benning, 

Georgia; Fort Stewart, Georgia; River Creek WMA, Georgia; Townsend WMA, Georgia). There are about 

80 other public parcels in Florida that contain a substantial amount of potential gopher tortoise habitat, 

but surveys or censuses of these areas have not been conducted to estimate the number of tortoises 

present (FWC 2011c). 

A wide variety of information is available on the number and density of gopher tortoises and their 

burrows from many areas throughout their range. These data resulted from numerous surveys/censuses 

using a variety of methodologies ranging from one-time censuses to repeated surveys over several 

decades. The diversity of data poses a challenge when trying to evaluate the status of a species from a 

landscape perspective. For example, in some areas more data exist (e.g., Florida and in portions of the 

listed range), justifying higher confidence in drawing conclusions about status of tortoises in these areas. 

In other areas, where there is little or no data, confidence in assessing the status of tortoises is lower. 

Because of disparities in the type of data collected, methodologies in collecting data, and differences in 

the scope of studies, it is not possible to simply combine datasets to evaluate the status of the gopher 

tortoise throughout its range. Instead, USFWS has considered each individual dataset in the context of 

all other best available science to form general conclusions about the status of the gopher tortoise 

(USFWS 2014c). 

Reasons for Decline 

Gopher tortoise habitat in both the eastern and western portions of its range has been destroyed or 

modified in the past due to: (i) Conversion of natural pine forests to intensely managed planted pine 

plantations or naturally regenerated stands (Hermann et al. 2002, 296; Siry 2002, 335; Conner and 

Hartsell 2002, 373–376); (ii) loss of natural pine forests resulting from urban development, conversion of 

xeric vegetative communities to citrus, and phosphate mining (Kautz 1998, 184; FWC 2006, 4 and 8); and 

(iii) degradation of natural pine forest due to lack, or insufficient use, of prescribed fire (FWC 2006, 10; 

Bailey and Smith 2007, 8; Yager et al. 2007, 1). 

In addition to habitat loss, gopher tortoise habitat will continue to be degraded due to fragmentation, 

conversion to intensively managed pine forests, and lack, or ineffective use of prescribed fire. The 

spatial and temporal scale of fragmentation from silvicultural activities will vary depending on location, 

size, and timing of these activities, but frequent alterations of intensely managed pine forests are 

unlikely to support stable tortoise populations (Diemer 1992a, 288). 

Overall, the USFWS assessment is that gopher tortoise habitat is diminishing and that populations are 

declining. Disease and human-related impacts are documented threats to the species and sea level rise 

will likely also eliminate some coastal habitats. There are likely some viable gopher tortoise populations 

on both public and private lands in the eastern portion of the species’ range. However, the extent to 

which these populations are sufficient in both number and security to ensure the long-term persistence 

of gopher tortoises throughout their range is unknown. The positive effects of recent commitments by 
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landowners through the Candidate Conservation Agreement (a formalized voluntary conservation 

agreement between USFWS and public and private parties) and more protective state regulations in 

Florida are just beginning to be realized. Regardless, there are no programs in place that would ensure 

the maintenance of contiguous, suitable, occupied habitats to secure the species against stochastic 

events and to provide for sufficient genetic diversity. 

5.4.2.2 Habitat Characteristics and Use 

Gopher tortoises require well-drained, sandy soils for burrowing and nest construction, an abundance of 

herbaceous ground cover for food, and a generally open canopy that allows sunlight to reach the forest 

floor (Landers 1980; Auffenberg and Franz 1982). Longleaf pine and oak uplands, xeric hammock, sand 

pine and oak ridges (beach scrub), and ruderal (disturbed) habitat most often provide the conditions 

necessary to support gopher tortoises (Auffenberg and Franz 1982). Ruderal (i.e., disturbed or atypical) 

habitats include roadsides and utility rights-of-way, grove/forest edges, fencerows, and clearing edges. 

In the western range, soils contain more silt, and xeric conditions are less common west of the Florida 

panhandle (Craul et al. 2005). Ground cover in this Coastal Plains area can be separated into two general 

regions with the division in the central part of southern Alabama and northwest Florida. To the west, 

bluestem (Andropogon spp.) and panicum (Panicum spp.) grasses predominate; to the east, wiregrass 

(Aristida stricta) is most common (Boyer 1990). However, gopher tortoises do not necessarily respond to 

specific plants, but rather the physical characteristics of habitat (Diemer 1986). Historic gopher tortoise 

habitats were open pine forests, savannahs, and xeric grasslands that covered the coastal plain from 

Mexico and Texas to Florida. Historic habitats might have had wetter soils at times and been somewhat 

cooler but were generally xeric, open, and diverse (Ashton and Ashton 2008). 

Gopher tortoises have a well-defined activity range where all feeding and reproduction take place and 

that is limited by the amount of herbaceous ground cover (Auffenberg and Iverson 1979). Tortoises are 

obligate herbivores eating mainly grasses, plants, fallen flowers, fruits, and leaves. Gopher tortoises 

prefer grassy, open-canopy microhabitats (Boglioli et al. 2000), and their population density directly 

relates to the density of herbaceous biomass (Auffenberg and Iverson 1979; Landers and Speake 1980; 

Wright 1982; Stewart et al. 1993) and a lack of canopy (Breininger et al. 1994; Boglioli et al. 2000). 

Grasses and grass-like plants are important in gopher tortoise diets (Auffenberg and Iverson 1979; 

Landers 1980; Wright 1982; Macdonald and Mushinsky 1988; Mushinsky et al. 2003). A lack of 

vegetative diversity may negatively impact the long-term sustainability of gopher tortoise populations 

(Ashton and Ashton 2008). 

Gopher tortoises require a sparse canopy and litter-free ground not only for feeding, but also for nesting 

(Landers and Speake 1980). In Florida, McCoy and Mushinsky (1995) found the number of active 

burrows per tortoise was lower where canopy cover was high. Females require almost full sunlight for 

nesting (Landers and Buckner 1981) because eggs are often laid in the burrow apron or other sunny spot 

and require the warmth of the sun for appropriate incubation (Landers and Speake 1980). At one site in 

Southwest Georgia, Boglioli et al. (2000) found most tortoises in areas with 30 percent or less canopy 

cover. Diemer (1992a) found ecotones created by clearing were also favored by tortoises in North 

Florida. When canopies become too dense, usually due to fire suppression, tortoises tend to move into 
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ruderal habitats such as roadsides with more herbaceous ground cover, lower tree cover, and significant 

sun exposure (Garner and Landers 1981; McCoy et al. 1993; Baskaran et al. 2006). In Georgia, Hermann 

et al. (2002) found that open pine areas (e.g., pine forests with canopies that allow light to penetrate to 

the forest floor) were more likely to have burrows, support higher burrow densities, and have more 

burrows used by large, adult tortoises than closed-canopy forests. Historically, open-canopied pine 

forests were maintained by frequent, lightning-generated fires. 

Regarding South Florida, the FWC Gopher Tortoise Management Plan (FWC 2012b) noted that, 

“Throughout much of their geographical range, gopher tortoises are found primarily in habitats with 

moderately well-drained to excessively drained soils. In Florida, and especially in southern portions of 

the peninsula, tortoises use areas that are classified as somewhat poorly to poorly-drained. There may 

be small ’islands’ of better-drained soils scattered in these vast flatwoods and dry prairies, but how 

tortoises use the poorly-drained areas, particularly during wetter years, is inadequately understood. 

Tortoises have been observed foraging in margins of wetlands and will use berms to gain higher ground 

for burrowing. Additional research is needed to refine our understanding of tortoise habitat use and 

movements in south Florida flatwoods.” 

5.4.2.3 Occurrence in the HCP Area 

Gopher tortoise GIS occurrence data from FWC (FWC 2017e) are depicted on Figure 5-7. A consultation 

area has not been defined due to the species’ Federal candidate status. The gopher tortoise is known to 

occur throughout peninsular Florida (FWC 2006; Krysko et al. 2011), based upon historic and current 

distribution data.  

Published data sources for gopher tortoise occurrence were limited to the Atlas of Amphibians and 

Reptiles in Florida (Krysko et al. 2011), which identified no vouchered records within or adjacent to the 

HCP Area. 

5.4.3 Gopher Frog 

The following species account is compiled primarily from: A Species Action Plan for the Gopher Frog, 

Lithobates capito (FWC 2013a), with supporting information from the Gopher Frog Biological Status 

Review Report and supplement (FWC 2011d). These sources were used because they represent the 

most complete summary of the ecology and status of gopher frog within peninsular Florida. 

5.4.3.1 Status and Distribution 

Regulatory History 

Based upon the 2011 Biological Status Review, FWC concluded that the gopher frog did not meet the 

criteria for state listing. FWC staff recommended that the gopher frog not be listed as Threatened, and 

the species was subsequently removed from the state “Species of Special Concern” list. Although no 

longer listed by the State of Florida, the gopher frog was included in the Imperiled Species Management 

Plan (ISMP; FWC 2016c). 
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On July 11, 2012, the USFWS received a petition from The Center for Biological Diversity, requesting the 

federal listing of 53 species of reptiles and amphibians, including the gopher frog. In July 2015, USFWS 

announced its finding that federal listing may be warranted for gopher frog.  80 Fed. Reg. 37574 (July 1, 

2015). The federal listing status for the gopher frog is currently under review. 

Description and Taxonomy  

The gopher frog is a relatively large frog, with adults measuring between 64 and 112 mm (2.5 and 4.4 in) 

from snout to vent (Cash et al. 2008). Gopher frogs range in color from light tan to gray or dark brown 

with irregular black or dark brown blotches on the back, sides, and legs. A raised ridge (dorsolateral fold) 

runs down each side from behind the eye to the hind leg. Males can be distinguished from females 

during the breeding season by the presence of dark thumb pads called nuptial pads.  

Two subspecies of gopher frog were formerly recognized in Florida: the Florida gopher frog (Rana capito 

aesopus) and the dusky gopher frog (R. c. sevosa). The latter subspecies was thought to occur west of 

the Apalachicola River (Conant and Collins 1991). However, Young and Crother (2001) analyzed allozyme 

data that showed no genetic divisions among populations of Rana capito (Le Conte, 1855), except for 

the population in southern Mississippi, which they recommended elevating to species status. Frost et al. 

(2006) removed New World frogs from the genus Rana and placed them in Lithobates, so the current 

name for the species occurring in Florida is the gopher frog (Lithobates capito). 

The results of a recent range-wide genetic analysis suggest that, among gopher frog populations within 

Florida, substantial genetic differences exist between populations located in the Panhandle and those 

located elsewhere within the species’ range. However, more studies are needed to determine the exact 

locations of genetic breaks and the degree of genetic separation (S. Richter, Eastern Kentucky University, 

unpublished data). 

5.4.3.2 Habitat Characteristics and Use  

Range and Habitat  

The gopher frog historically occurred throughout the State of Florida except for the Everglades and 

extreme South Florida (FWC, 2011d). A historical distribution map of gopher frogs in Florida depicts the 

species ranging into western Collier County, but not into eastern Collier County or Hendry County FWC, 

2013). 

Jensen and Richter (2005) summarized the existing information on gopher frog life history and habitat 

requirements. Gopher frogs typically inhabit xeric (well-drained) upland habitats occupied by gopher 

tortoises that are within close proximity (< 5 km [3.1 mi]) to suitable breeding wetlands. In Florida, 

gopher frogs have been found in a wide variety of upland habitats, including sandhills, upland pine 

forests, scrub, xeric hammock, mesic and scrubby flatwoods, dry prairie, mixed hardwood-pine 

communities, pastures, and various other disturbed habitats that still harbor gopher tortoises (Enge 

1997; K. Enge, FWC, unpublished data). 
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Gopher frogs spend most the year in the uplands where they shelter in underground burrows. In Florida, 

gopher frogs primarily use gopher tortoise burrows, although they will also use other refugia, such as 

pocket gopher and small mammal burrows, crayfish burrows, stump holes, leaf litter, hollow logs, and 

clumps of grass (FWC, 2011; FWC, 2013a). 

Life History  

Adult gopher frogs feed on invertebrates (primarily insects) and smaller frogs, and often hunt prey 

inside or near their burrows (Jensen and Richter 2005). During the breeding season, frogs migrate up to 

five km (3.1 mi) to breeding wetlands to mate and lay eggs (Humphries and Sisson 2012). Breeding 

generally occurs from September to April in northern Florida (Palis 1998, FWC 2011d), but often takes 

place during the summer in Central and South Florida (Godley 1992). However, breeding can occur 

during any time of the year with heavy rains (Jensen and Richter 2005). 

Studies suggest that gopher frogs reach sexual maturity between 1.5 and two years of age (Jensen and 

Richter 2005). Males attract females for mating at breeding ponds by calling. Once paired with a male, 

females will deposit a single globular, fist-sized egg mass of 500 to 5,000 eggs attached to submerged or 

emergent vegetation in the wetland (Jensen and Richter 2005). Eggs hatch within four to five days and 

continue development as larvae (tadpoles), which take three to seven months to develop and 

metamorphose into froglets (Palis 1998). 

Newly metamorphosed frogs leave the wetlands shortly after transforming and migrate into the 

uplands, where they shelter in burrows (Roznik and Johnson 2009). Adults return to the uplands after 

breeding and may migrate to and from breeding ponds using the same routes (Palis 1998). 

Population Status 

There is no quantitative information on the gopher frog population in Florida. Recent surveys suggest 

that healthy populations of gopher frogs exist on certain public lands in peninsular Florida. Surveys from 

2006 to 2013 of historical and potential breeding sites on the peninsula have documented breeding in 

208 ponds, including many previously undocumented breeding ponds on 43 public lands (K. Enge, 

unpublished data).  

FWC is not aware of a population viability analysis for the gopher frog. However, FWC believes that it is 

unlikely that the species will become extinct within the next 100 years, based on: (i) the large acreage of 

suitable habitat contained in conservation lands throughout Florida; (ii) the gopher frog’s adaptability to 

some habitat alteration; and (iii) the increased security of gopher tortoise populations, due to the 

gopher tortoise’s state listing status as “Threatened” and the concomitant Gopher Tortoise 

Management Plan (FWC, 2012b). The only factor that might change this scenario would be catastrophic 

die-offs from disease, but the isolated nature of many populations of gopher frog should keep them 

protected from disease vectors. 
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Threats  

Habitat loss and alteration of xeric upland habitats have been identified as the most significant threats 

to the species in Florida and range-wide. Other threats identified include: (i) fire suppression and altered 

fire regimes in both upland and wetland habitats; (ii) wetland destruction and degradation; (iii) off-road 

vehicle use in pond basins; (iv) groundwater withdrawals; (v) potential impacts to wetland and upland 

habitat from climate change; (vi) fish introductions to breeding wetlands; and (vii) disease impacts on 

populations. 

Intact xerophytic upland ecosystems inhabited by gopher frogs – including longleaf pine-dominated 

sandhill as well as scrub habitat – have suffered severe losses in Florida (Means and Grow 1985; Myers 

1990; Kautz 1998; Enge et al. 2006). Losses have been especially severe along the highly developed 

coastal ridges of both southeastern and southwestern Florida, as well as the central ridges that have 

been mined, converted to agriculture, and more recently developed (Jackson 2004).  

Because of their mobility, gopher frog populations can persist in fragmented landscapes, even when 

breeding ponds occur in unsuitable upland habitat, provided that suitable habitats are not too far apart 

and are not separated by busy highways or habitats lacking temporary refugia (needed during 

migrations). Gopher frogs do not require intact native ground cover, and dense populations can occur in 

pastures containing gopher tortoise burrows.  

The most commonly cited management concerns for gopher frogs are altered fire regimes, resulting in 

the encroachment of hardwoods and shrubs into upland habitat, and the loss of gopher tortoise or 

pocket gopher populations that provide the primary source of upland shelters (Jensen and Richter 2005; 

FWC 2011d).  

Degradation and destruction of wetlands also affect gopher frogs that rely on these ponds for breeding. 

Exclusion and suppression of fire from wetlands often leads to degradation of breeding ponds through 

shrub encroachment; peat buildup; and increased evapotranspiration, which shortens hydroperiods 

(LaClaire 2001). Loss of herbaceous vegetation decreases cover for tadpoles from predators and can 

discourage reproduction, as egg masses are attached to stems of herbaceous vegetation (see LaClaire 

2001).  

5.4.3.3 Occurrence in the HCP Area 

No publicly available GIS occurrence data exist currently for the gopher frog. The gopher frog is included 

as a covered species within the ECMSHCP as a contingency due to its commensal relationship with the 

gopher tortoise; the presence of gopher tortoises within the HCP Area; and the proposed conservation 

actions for the gopher tortoise under the ECMSHCP, which would also benefit the gopher frog (if 

present).  
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5.5 STATE-LISTED SPECIES 

The extensive preservation provided by the Plan provides an outstanding opportunity to conserve 

habitats on a landscape scale, and therefore protect multiple species that may be listed, under review 

for listing, or unlisted by federal and state agencies. 

In 2016, FWC completed a multi-year effort to produce Florida’s Imperiled Species Management Plan 

(ISMP; FWC 2016c), representing FWC’s first comprehensive approach to the management of multiple 

state-listed species. The ISMP identifies conservation actions directed toward individual species, habitats 

that support listed species, and broad integrated strategies that operate at landscape scales. FWC has 

actively assisted with the design and implementation of HCPs in Florida, and the ISMP provides a state-

level conservation planning framework that complements the federal HCP process. 

As part of the development of the ISMP, FWC completed a multi-year, science-based program of 

Biological Status Reviews (BSRs) to determine the appropriate state-level listing status for 60 imperiled 

species found within the State of Florida, involving over 200 external experts and staff (including peer 

review). FWC staff ultimately recommended that 40 species be included on the State’s Threatened list. 

Of these 40 species, eight species (six birds and two mammals) are known or suspected to occur within 

the HCP Area. These eight species are therefore included as Covered Species under the Plan (see Table 

1-3).  

FWC completed final draft Species Action Plans in 2013 for each state-listed species, which describe the 

biology, threats, and conservation needs for the individual species. FWC has also issued “Species 

Conservation Measures and Permitting Guidelines” for four of the state-listed Covered Species (Big 

Cypress fox squirrel, Everglades mink, Florida burrowing owl, and Florida sandhill crane), which provide 

technical assistance on conservation practices and avoiding take.  

As with the Federal Covered Species, the accounts below were excerpted directly from the FWC Species 

Action Plans, largely verbatim and with minimal editing. The purpose of these accounts is to provide 

accurate, unbiased and up-to-date baseline data for each of the state-listed Covered Species, as a basis 

for the evaluation of potential biological impacts and take (see Chapter 6, Potential Biological Impacts 

and Take Assessment), and for the design and implementation of appropriate conservation actions (See 

Chapter 7, Conservation Plan for Other Covered Species). 

5.5.1 Birds 

5.5.1.1 Florida Sandhill Crane 

The following account is comprised of excerpts from: A Species Action Plan for the Florida Sandhill Crane 

Antigone canadensis pratensis (FWC 2013b) and Final Florida Sandhill Crane Species Guidelines (FWC 

2016d). 
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Description and Taxonomy  

Sandhill cranes are omnivorous, heavy-bodied gray birds with long necks and legs. They inhabit open 

grasslands and marshes (Tacha et al. 1992). Their distinctive, rattling calls can be heard from far away. 

The sexes appear identical except the male is slightly larger. The Florida sandhill crane (Antigone 

canadensis pratensis) is non-migratory and one of two subspecies of sandhill crane occurring in Florida. 

The species was formerly placed in the genus Grus, but genetic data indicate that that A. canadensis is 

not closely related to true Grus (Chesser et al. 2016). 

The migratory greater sandhill crane (A. c. tabida) winters in Florida, arriving in October and November 

and leaving for breeding grounds in the northern U.S. and Canada in late February and early March. 

Although the two sandhill crane subspecies occurring in Florida cannot be distinguished, those observed 

in the peninsula from April to September can be assumed to be the resident Florida subspecies. The two 

subspecies are not known to interbreed.  

Range and Habitat  

Florida sandhill cranes occur from southern Georgia, primarily in the Okefenokee Swamp, to the 

Everglades (Stys 1997). However, most of the population is in peninsular Florida, from Alachua County in 

the north to the northern edge of the Everglades in the south.  

Sandhill cranes rely on shallow marshes for roosting and nesting and open upland and wetland habitats 

for foraging (Wood and Nesbitt 2001). Preferred crane habitat occurs where most vegetation is less than 

50 cm (20 in) high (Stys 1997). Cranes in North Florida spend 86% of their time in four habitat types: 

pasture, freshwater marsh, pasture– marsh transition, and pasture–forest transition (Nesbitt and 

Williams 1990). As explained below, sandhill cranes are monogamous and live in pairs.  A pair’s average 

home range is about 450 ha (1,100 ac). Home ranges overlap but core nesting areas are defended from 

other cranes and vary from 120 to 250 ha (300 to 635 ac).  

Life History  

Florida sandhill cranes are perennially monogamous and long-lived, with a low annual reproductive 

potential (Wood and Nesbitt 2001). They begin breeding at 3 years of age but are rarely successful until 

age 5 (Nesbitt 1992). Although Florida sandhill cranes can begin breeding as early as December and 

extend nesting through August, they nest primarily from February through April. Nests are built of plant 

stems in shallow marshes. Water depth at nests averages 13 to 33 cm (5 to 13 in). Although each pair’s 

eggs are laid in only one nest, accessory nests or platforms are also built. Nesting success is dependent 

on relatively predictable water levels and absence of predators. Pairs can re-nest after a nest failure. 

A clutch consists of one to three eggs, but is usually two (mean 1.72) (Nesbitt 1988). Both members of 

the pair share in incubating the eggs and raising the young; the average incubation period is 30 days. 

Brood size averages 1.32. The downy young are cinnamon brown and achieve flight at 65 to 70 days of 

age. Young sandhill cranes stay with their parents about 10 months before becoming independent and 

gaining their featherless red crowns.  
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Observed dispersal distances for this species average 11.58 km (7.2 mi), with a maximum observed of 48 

km (29.8 mi). Females disperse farther (mean = 11.6 km) than males (mean = 3.9 km) from their natal 

territory (Nesbitt et al. 2002). 

Population Status 

The Florida sandhill crane population was estimated to be 4,000 to 6,000 individuals in 1992 (Tacha et 

al. 1992), with about 25% being non-breeding sub-adults. In 2008, their population was estimated using 

habitat data at just under 4,600 individuals (Nesbitt and Hatchitt 2008). 

Threats  

The primary threats to Florida sandhill cranes are habitat loss and degradation. These threats result 

from development and lack of appropriate land management, and are increasingly likely to be 

exacerbated by climate change, which is expected to affect habitat through altered hydroperiods and 

changing fire regimes.  Florida sandhill cranes depend on open habitats such as prairies, improved 

pastures, and freshwater marshes.  Much of their habitat is found on privately owned land.  Cranes 

avoid overgrown habitats and dense forest canopies that result from ecological succession unchecked 

by disturbances, such as fire. Loss of natural fire regimes in both upland and wetland plant communities 

across the Florida landscape hamper crane success. As habitat conditions degrade, cranes will leave 

their home range and travel up to 15 km (9.3 mi) to find resources, making them more vulnerable to 

mortality from predators and collisions with vehicles, utility lines, and fences. Thus, proximity of 

wetlands for roosting and nesting to upland foraging areas is important. 

Dense vegetation contributes to increased crane mortality through predation. As crane habitat has 

become less abundant, cranes have become more common in overgrown areas where predators like 

bobcats (Lynx rufus) are more successful at killing cranes. Crane predation is also exacerbated by an 

abundance of native predators, like raccoons, that thrive near humans. Non-native predators such as 

coyotes (Canis latrans), red fox (Vulpes vulpes), domestic dogs (Canis lupus familiaris), feral hogs, and 

fire ants (Solenopsis invicta) are also a threat.  

Due to their reliance on wetlands for roosting and nesting, cranes are particularly vulnerable to factors 

affecting water levels, including flooding, drought, storms, and ground water withdrawal by humans. 

Droughts threaten crane nesting success and extended droughts can lead to low annual reproduction. 

Cranes usually forgo nesting when wetlands are dry. Low water levels leave nests and young vulnerable 

to predation. Increased duration and intensity of drought due to climate change threaten historic 

hydrological levels, leading to loss of nesting habitat. Longer dry periods can also cause changes in fire 

regime that would affect vegetation structure of upland crane habitat. Other human impacts, such as 

ditching and diverting water to drain wetlands, are far-reaching and detrimental.  

Conversely, rapid rises in water levels can also cause crane nests to fail. Wetlands near impermeable 

surfaces such as roads and parking lots are subject to more rapid flooding. Climate change predictions 

for Florida also include increased heavy rainfall events, which will likely lead to localized flooding, 
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another source of nest failure. Additionally, the timing of precipitation events may shift, contracting the 

breeding season and resulting in lower nesting success.  

Crane mortality in Florida is often human-related (Folk et al. 2001). Cranes are frequently killed by 

vehicle collisions, especially with their increasing reliance on road right-of-ways for foraging. Collisions 

with utility lines and fences also occur. Entanglement in foreign objects such as monofilament line and 

other plastic debris is another source of mortality. Less visible, and more difficult to assess, is the effect 

of exposure to pesticides and other toxins in human-altered landscapes. 

Occurrence in the HCP Area 

No GIS occurrence data within eastern Collier County are publicly available for the Florida sandhill crane. 

The FWC Species Action Plan (FWC 2013b, Figure 2) identifies extensive areas of potential suitable 

habitat for Florida sandhill cranes within the HCP Area. 

5.5.1.2 Florida Burrowing Owl 

The following account is comprised of excerpts from: A Species Action Plan for the Florida Burrowing 

Owl Athene cunicularia floridana (FWC 2013c), and the Florida Burrowing Owl Species Guidelines 2018 

(FWC 2018a). 

Description and Taxonomy  

The Florida burrowing owl (Athene cunicularia floridana) is geographically distinct from burrowing owls 

(A. c. hypugaea) occurring in the western United States, and is unique among North American burrowing 

owls in that it is the only burrowing owl to exist east of the Mississippi River (Haug et al. 1993).  

The burrowing owl is a small bird averaging 23 cm (9 in) in height with a mean wingspan of 53 cm (21 

in). The burrowing owl spends most of its time on the ground, where its sandy brown plumage provides 

camouflage from potential predators. The burrowing owl lacks the ear tufts of more familiar woodland 

owls. Bright yellow eyes accent the face, sometimes with black mottling, and a white chin. Unusually 

long legs provide additional height for a better view from a typical ground-level perch.  

Range and Habitat  

The Florida subspecies occurs primarily in peninsular Florida although isolated pairs and small colonies 

have been found as far west as Eglin Air Force Base on the Florida panhandle and as far south as the Dry 

Tortugas. Its distribution is localized and patchy, especially in the northern part of its range. 

Burrowing owls inhabit open-type habitats that offer short groundcover. Historically, these habitat 

requirements were met by native dry prairies that covered much of central Florida; however, due to 

human development in natural areas, there has been a range expansion into North and South Florida. 

More recently, burrowing owls have turned to pastures, agricultural fields, golf courses, airports, 

schools, and vacant lots in residential areas as most native open habitats have been converted by 

humans to these new uses.  
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Life History 

Burrowing owls live as single breeding pairs or in loose colonies consisting of two or more families. 

Unlike most owls, burrowing owls are active during both day and night. During the day, they are usually 

seen standing erect at the mouth of their burrow or on a nearby post. When disturbed, the owl bobs in 

agitation and utters a chattering or clucking call. In flight, burrowing owls typically undulate as if they 

are flying an invisible obstacle course. They also can hover in midair, a technique effective for capturing 

food. 

Burrowing owls mainly eat insects, especially grasshoppers and beetles. They can be of special benefit in 

urban settings because they also consume roaches and crickets. Small lizards, frogs, snakes, birds, and 

rodents are also important prey.  

Florida burrowing owls typically dig their own burrows but will use gopher tortoise or armadillo burrows 

and other structures such as manholes, sewer drains, and concrete pipes. Owl family units will often use 

a breeding burrow and one or more satellite burrows. Juvenile owls rely on both primary and satellite 

burrows 30 to 60 days after they are flight capable (Mealy 1997). Burrows are typically two to three 

meters (six to nine ft) in length, up to one meter (three ft) deep, and are lined with materials such as 

grass clippings, feathers, paper, and manure. Use of burrows may vary between owls that reside in 

urban areas and those that reside in rural environments (e.g., pastures). Burrowing owls in urban areas 

are known to use burrows year-round, for roosting during the winter and for raising young during the 

breeding season (Millsap 1996). However, year-round use of burrows by owls in rural environments has 

not been as well documented. In fact, some research suggests that burrowing owls may have limited use 

of burrows outside of the breeding season. Mrykalo (2007) reported decreased burrow use in pastures 

that are frequently flooded during the summer rainy season. Whether or not these owls use alternate 

burrows during this time is unknown. Burrowing owls may also roost in structures (Zambrano 1998) or 

trees.  

The typical nesting season is from February (courtship begins) to July (brood-rearing), with eggs 

primarily laid in March, but nesting can also occur from October through May. The female lays six to 

eight eggs over a one-week period. She will incubate the eggs for 21 to 28 days. At hatching, white, 

downy feathers cover the young owls and their eyes are closed. They emerge from the burrow when 

they are two weeks old. At four weeks, they are learning to fly but cannot fly well until they are six 

weeks old. They remain with their parents until they are 12 weeks old.  

Population Status  

The current population status of the Florida burrowing owl is unknown. There are a number of 

indications of fluctuation and possible decline, including local establishment and subsequent extirpation 

of small colonies of burrowing owls. Since the 1800s, the number of burrowing owls using native 

habitats appears to have decreased in response to loss of this habitat (Courser 1979). In contrast, 

numbers of burrowing owls in South Florida coastal habitats have apparently increased, due mainly to 

habitat modification during the development of coastal urban centers such as Cape Coral and Marco 

Island (dredge and fill projects). Other development activities that have attracted burrowing owls to 
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inhabit urban areas include clearing of forests and draining of wetlands. This has facilitated the 

recruitment of owls from interior portions of Florida’s peninsula. These urban birds have adapted to 

human activity and now occupy these areas, sometimes in high densities. These easily accessible areas 

have facilitated research efforts resulting in the subsequent development of nest-protection guidelines 

for urban areas. While this information has been extremely important for owl conservation in urban 

environments, the long-term viability of these populations is uncertain because of the persistent threats 

(e.g., automobile collisions) of living in close proximity to people. Conversely, obtaining population 

information on burrowing owls in rural areas remains a challenge because owl populations are dispersed 

over vast, undeveloped areas and there is very limited access to private lands. 

Threats  

The major threats to the Florida burrowing owl are reliance on human-altered habitats and loss of native 

habitat (Owre 1978b, Millsap 1996). Habitat is created by clearing of vegetation and draining of 

wetlands in preparation for development, but this habitat is temporary as it is lost when construction 

begins. In urban and suburban areas, preferred nesting habitat and burrows are destroyed by 

construction activities, domestic animals (e.g., dogs), and humans. Collisions with automobiles also are a 

frequent cause of owl mortality in these areas (Millsap and Bear 2000), while burrow abandonment can 

be caused by harassment by people. It also is likely that domestic animals (e.g. cats, dogs) and exotic 

wildlife (tegus [Tupinambis merianae]), monitor lizards [Varanus niloticus], etc.) contribute to owl 

mortality but the full impact on owl populations needs further investigation. No known data exist on the 

effects of contaminants (e.g., pesticides and herbicides) on survival and reproduction of owls using 

urban or rural habitats, but given the propensity for the use of such chemicals in both the urban and 

rural landscape, research assessing this potential threat is warranted.  

For burrowing owls in rural areas, lack of protected habitat is a concern. Most human-altered habitats, 

including those in rural areas (e.g., improved pasture), have not previously been made a priority for 

conservation (Mueller et al. 2007), but often are preferred by burrowing owls. Mrykalo et al. (2007) 

noted the lack of management strategies for burrowing owls in rural areas. Additional monitoring of 

burrowing owls in rural settings is necessary to determine how important these areas are to the 

conservation of the species. Also, it is unknown how many burrowing owls are being impacted by land-

use changes in rural areas. Management strategies are needed to address conservation needs of both 

urban and rural burrowing owls. 

Occurrence in the HCP Area 

The FWC Species Action Plan (FWC 2013c, Figure 1) identified two burrowing owl locations within the 

HCP Area.  Three other burrowing owl locations were identified within five miles outside of the 

boundary of the HCP Area. Eleven burrowing owls were also identified within the Town of Ave Maria 

during State and Federal permitting in 2004-2005. 
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5.5.1.3 Southeastern American Kestrel 

The following account is comprised of excerpts from: A Species Action Plan for the Southeastern 

American Kestrel Falco sparverius paulus (FWC 2013d). 

Description and Taxonomy  

The smallest falcon in North America, American kestrels are distinguished in flight by long, pointed 

wings and deep, sometimes fluttering, wing-beats. Adult kestrels are sexually dimorphic; males have 

buffy underparts with variable spotting, blue-gray wings, a streaked rufous back, and a mostly solid 

rufous tail, whereas females have buffy underparts with heavy streaking and barred rufous wings, back, 

and tail. Both sexes have two vertical black stripes on each side of their head, one across the base of the 

beak (malar region), and one across the back of the head (auricular region). Female American kestrels 

are larger than male kestrels. Body mass in Florida, in summer, averages 100 grams (3.5 oz) for males 

and 120 grams (4.2 oz) for females. 

The southeastern American kestrel is one of 17 described subspecies of American kestrel in the western 

hemisphere (Smallwood and Bird 2002). The southeastern American kestrel is the only subspecies that is 

a non-migratory, permanent resident in Florida; however, the northern subspecies of American kestrel 

(F. s. sparverius) occurs in Florida as a migrant and winter visitor. Male southeastern American kestrels 

tend to have paler under parts with fewer markings than the F. s. sparverius subspecies (Collopy 1996, 

Smallwood and Bird 2002), but considerable plumage variation exists. Therefore, confident 

identification of southeastern American kestrels can only be made during the portion of the breeding 

season when migrants are not present (May through June). 

Range and Habitat  

The southeastern American kestrel was once widely distributed throughout seven southeastern states 

(Arkansas, Louisiana, Mississippi, Alabama, Georgia, South Carolina, and Florida). Today, the subspecies 

occurs primarily in Florida and is patchily distributed elsewhere in the coastal plain of South Carolina and 

Georgia. Within Florida, the southeastern American kestrel was once distributed as far south as the 

rockland pine forests of Dade County (Holt and Sutton 1926), but now breeds no farther south than 

Highlands and Lee counties (Robertson and Woolfenden 1992; FWC 2003). The FWC’s BSR of the 

southeastern American kestrel identified four large clusters of kestrel occurrence or “subpopulations” 

based on recent distribution data (FWC 2003). These regional subpopulations of southeastern American 

kestrels include: (i) Western Panhandle, (ii) Brooksville Ridge and vicinity, (iii) Trail Ridge and vicinity, 

and (iv) Lake Wales Ridge and vicinity. The degree of isolation among these subpopulations is unknown, 

but given the subspecies’ non-migratory status and its relatively short dispersal distances (Miller and 

Smallwood 1997), connectivity may be limited. Kestrels nest elsewhere in Florida, but their status and 

extent are poorly known. 

The southeastern American kestrel is closely associated with the southeastern sandhill ecosystem. The 

typical sandhill landscape consists of a widely-spaced canopy of longleaf pine (Pinus palustris) or slash 

pine (P. elliottii var densa) with wiregrass (Aristida stricta) and forb dominated groundcover. This 
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ecosystem provides both prey (e.g., insects) and nesting sites (e.g., tree cavities) for kestrels (Bohall-

Wood and Collopy 1986; Hoffman and Collopy 1987; Collopy 1996). Southeastern American kestrels also 

use a variety of other natural communities in Florida including scrub, scrubby flatwoods, and dry prairie. 

Pastures, parks, golf courses, and orange groves are also used (Stys 1993), but no information is 

available about kestrel survivorship and reproductive success in these human-modified habitats.  

Life History  

Southeastern American kestrels are secondary cavity nesters, meaning they depend on tree cavities 

excavated by woodpeckers or other natural tree cavities for nesting sites. Most natural nest cavities are 

in dead longleaf pine, sand pine (P. clausa), or various oak (Quercus spp.) trees. Nesting also can occur in 

live pines in cavities originally excavated by red-cockaded woodpeckers (Picoides borealis) and 

subsequently enlarged by other woodpeckers (Gault et al. 2004). Kestrels have been recorded nesting in 

abandoned or occupied buildings, in manmade nest boxes (e.g., Smallwood and Collopy 2009), and in 

utility transmission towers (Beasley and Parrish 2009). Southeastern American kestrels have high 

territory fidelity (Bohall-Wood and Collopy 1986) and presumably maintain their territories throughout 

most of the year. Southeastern American kestrel territory size has not been measured, but it likely varies 

based on habitat quality, prey availability, and the presence of nesting cavities and perches. Studies of 

kestrels in suitable habitat elsewhere in North America suggest that kestrel densities can range from 

about 0.4 to 1.8 pairs per km2 (Smallwood and Bird 2002), which is equivalent to territory sizes as large 

as 2.5 km2 (0.9 mi2) or as small as 0.6 km2 (0.2 mi2). Stys (1993) suggested 0.5 km² (0.19 mi2) as an 

approximation for territory size for mitigation and conservation planning purposes. Territories that 

include areas of unsuitable plant communities (e.g., dense pinelands or other closed canopy forest) are 

probably much larger.  

American kestrels hunt for food by searching the ground from elevated perches and hovering or soaring 

over open areas. Major prey items of the southeastern American kestrel are insects, lizards, and less 

frequently small rodents or birds (Bohall-Wood and Collopy 1986).  

Courtship and pair bonding begins in early January (Bohall-Wood and Collopy 1986). From mid-March 

through May, three to five eggs per clutch are laid. Egg color varies from white to a yellowish or light 

reddish-brown, and is typically blotched or mottled with gray or brown (Smallwood and Bird 2002). 

Incubation lasts 29 to 31 days and young fledge in 28 to 30 days. Sexual maturity is reached when 

kestrels are one year old and life expectancy is estimated at two years and nine months for kestrels that 

survive their first winter (Smallwood and Bird 2002). 

Population Status 

Southeastern American kestrels in Florida appear to exist in four to eight regional subpopulations. There 

is a small population size of 2,700 to 3,000 mature individuals statewide with no subpopulation having 

greater than 1,000 mature individuals. Additionally, continuing declines in area of occupancy, habitat, 

and population size have been observed. Most habitat patches are likely too small to support viable 

populations and are isolated from other habitat patches. The subspecies is non-migratory and 

demonstrates limited dispersal ability (Miller and Smallwood 1997). 
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Threats  

Population declines of southeastern American kestrels in Florida have been largely attributed to clearing 

of older pine forests, conversion of sandhill and other upland habitats for agriculture and urban 

development and the habitat changes that occur with fire suppression. These habitat changes lead to a 

lack of suitable nest sites (i.e., tree cavities) and a loss of suitable foraging habitat (i.e., open ground 

cover) for kestrels (Hoffman and Collopy 1988; Smallwood and Collopy 2009). In addition, habitat 

fragmentation may potentially have a negative effect on kestrels given that juvenile southeastern 

American kestrels have a median dispersal distance less than five km (three mi) (Miller and Smallwood 

1997). However, southeastern American kestrel habitat relationships are poorly understood at both the 

plant community level and the landscape level; therefore, reasons for kestrel population decline are still 

unclear. It is likely that the effects of habitat loss, habitat fragmentation, and habitat degradation 

magnify each other.  

Occurrence in the HCP Area 

The Florida Natural Areas Inventory (FNAI) depicts Lee and Hendry Counties as part of southeastern 

American kestrel’s range in Florida, but not Collier County (FNAI 2001). No occurrence data were 

available for this species.  The FWC Species Action Plan (FWC 2013d, Figure 3) identified no southeastern 

American kestrel breeding records within the HCP Area. A confirmed breeding site was recorded in the 

Lehigh Acres area, and an unconfirmed breeding site was depicted within BCNP.  

5.5.1.4 Little Blue Heron, Tricolored Heron, and Roseate Spoonbill 

The following account is comprised of excerpts from: A Species Action Plan for Six Imperiled Wading 

Birds: Little Blue Heron (Egretta caerulea); Reddish Egret (Egretta rufescens); Roseate Spoonbill (Platalea 

ajaja); Snowy Egret (Egretta thula); Tricolored Heron (Egretta tricolor); White Ibis (Eudocimus albus) 

(FWC 2013e). Of these six species, only three species (little blue heron, tricolored heron, and roseate 

spoonbill) are Covered Species under the ECMSHCP, because they are listed as Threatened by the State 

of Florida and have been documented to occur within the HCP Area. In light of the significant overlap in 

habitat, distribution and geographic range, as well as shared threats faced by these three species, the 

combined management needs for the three species are addressed in this section.  

Supplemental information for these three species was also drawn from the FWC Biological Status 

Reviews, and from FWC species profiles. 

Description and Taxonomy  

The little blue heron is a small wading bird species that can reach a length of up to 29 inches (74 

centimeters), with a wingspan of 41 inches (104 centimeters) and a weight of 14 ounces (397 

grams).  Little blue herons have a grayish-blue body and a dark red head during breeding, and a purplish 

head and neck during non-breeding periods (Rodgers et al. 1995). Little blue herons are members of the 

Family Ardeidae, along with egrets, bitterns and other herons (Frederick 1997). Despite the species’ 
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large range, no subspecies are formally recognized. Previously the species was placed in the monotypic 

genus Florida. 

Previously referred to as the Louisiana heron, tricolored herons are also members of the Family 

Ardeidae. The tricolored heron is a midsized member of the genus Egretta.  This species can reach a 

length between 24-26 inches (61-66 centimeters) with a wingspan of approximately 36 inches (91 

centimeters). The tricolored heron is named for its distinct coloration. It has a dark slate-blue colored 

head and upper body, a purple chest, and white underparts.  This species also has a long, slender neck 

and bill, and is the only dark heron with light underparts. Previously, the species was placed in the 

monotypic genus Hydranassa. 

The roseate spoonbill is the only spoonbill endemic (native) to the Western Hemisphere (Bjork and 

Powell 1996).  This species can reach a length of 30-40 inches (76-102 centimeters) with a wingspan of 

50-53 inches (127-135 centimeters).  It has pink wings and underparts (with some red on the tops of the 

wings) with a white neck and back, and pinkish legs and feet.  While the species looks almost entirely 

pink in flight, they actually have no feathers at all on their heads. As the name implies, the roseate 

spoonbill also has a large, spoon-shaped bill, which it sweeps back and forth in shallow water to capture 

prey. 

Range and Habitat  

Little blue herons breed from Maine and California south to northern South America. The species is 

widely distributed throughout Florida. 

The breeding range for the tricolored heron in the U.S. extends along the Atlantic and Gulf of Mexico 

coasts, into the southeastern coastal plain and throughout the Caribbean (Frederick 1997). Breeding 

also occurs along both coasts of Mexico and the coastal areas of South America. The species occurs 

throughout most of Florida in both freshwater and estuarine habitats (Runde 1991, Kale et al. 1992, 

Rodgers et al. 1996, Mikuska et al. 1998, Rodgers et al. 1999, FWC 2003). 

The roseate spoonbill is a resident breeder in South America, generally east of the Andes, and coastal 

areas of Central America, the Caribbean, and the Gulf of Mexico (Dumas 2000).  Mangrove islands and 

occasionally dredge-spoil islands are the preferred nesting habitat for the species.  In Florida, the largest 

breeding populations are in Florida Bay, with additional breeding sites in Tampa Bay on the Gulf coast 

and Brevard County on the Atlantic coast.  

Wading birds, including these three species, depend on healthy wetlands, mangrove and other islands, 

and vegetated areas suitable for resting and breeding that are near foraging habitat. The little blue 

heron, tricolored heron, and roseate spoonbill forage in shallow marine, brackish, or freshwater sites, 

including tidal ponds and sloughs, mudflats, mangrove-dominated pools, freshwater sloughs and 

marshes, and human-created impoundments. The little blue heron relies on freshwater forage sites to 

raise young until they become more salt tolerant (Frederick 1996, Rodgers 1996). 
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Tricolored herons are active foragers, stalking wetland fish and vertebrate and invertebrate prey. Little 

blue herons are more stealthy hunters and feed on a variety of fish, aquatic crustaceans, insects, small 

amphibians, worms, and snakes (Ogden 1996a, Rodgers 1996). 

The roseate spoonbill has a large, spoon-shaped bill, which it sweeps back and forth in shallow water to 

capture prey. The specialized bill has sensitive nerve endings which help the birds search for food in 

shallow water. The diet of the roseate spoonbill primarily consists of crayfish, shrimp, crabs, and small 

fish. 

Life History  

The little blue heron and tricolored heron typically nest in multi-species colonies of various sizes. They 

nest in a variety of woody vegetation including cypress (Taxiodium distichum), willow (Salix spp.), red 

maple (Acer rubrum), buttonwood (Conocarpus erectus), mangroves (most commonly Rhizophora 

mangle), and Brazilian pepper (Schinus terebinthifolius) (Ogden 1996a, Rodgers 1996). Tricolored herons 

nest in similar conditions, though they are primarily found nesting in coastal habitat (Ogden 1996b). 

Roseate spoonbills nest primarily on coastal islands in mangroves or Brazilian pepper but also are found 

nesting on spoil islands, especially in the Tampa Bay and Mosquito Lagoon regions (Bjork and Powell 

1996, Hodgson and Paul 2010). They occasionally nest in willow heads within freshwater sites (FNAI, 

2001). Roseate spoonbills are restricted to breeding sites free of raccoons (Procyon lotor) and depend on 

gradual dry-down in foraging habitat to concentrate prey (Bjork and Powell 1996). Degradation or loss of 

habitat due to coastal development, hydrologic alterations to wetlands, and reductions to important 

prey sources are of primary concern (Lorenz 1999, Lorenz et al. 2002). 

Population Status 

Aerial surveys of wading bird populations have been shown to include error rates that raise questions 

about their validity and usefulness in determining trends, particularly for small, dark-plumaged species 

that nest beneath the nesting canopy as do little blue herons and tricolored herons (Rodgers et al. 2005, 

Frederick et al. 2006, Conroy et al. 2008, Green et al. 2008). 

Runde (1991) documented a possible decline in the little blue heron Florida population from greater 

than 20,000 individuals in the late 1970s to less than 17,000 birds in the late 1980s, while Rodgers et al. 

(1999) found a decrease in number of breeding colonies and smaller colonies in 1999. Although there 

has not been a statewide survey for this species since 1999, wading birds are monitored and surveyed 

regularly through aerial surveys in South Florida and the Everglades region by the South Florida Water 

Management District (Cook and Kobza 2009, Lantz et al. 2010), subject to the limitations of aerial 

surveys noted previously. The largest colonies of little blue herons were identified in Water 

Conservation Areas 2 and 3 as supporting >2,000 nesting pairs in 2009 (Cook and Kobza 2009). There are 

indications that the species has exhibited a slow but steady decline since the latter 1990s, especially in 

South Florida (FWC, 2003). 
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Once considered one of the most common herons in the state, Runde (1991) determined that the 

tricolored heron population experienced a decrease from 35,000 individuals in the late 1970s to 16,000 

birds in the late 1980s. About 1,144 pairs of tricolored herons nested in the three Water Conservation 

Areas and mainland Everglades National Park in 2009 (Cook and Kobza 2009). This compares to 1,723 

nesting pairs in the area during the 1999 nesting season and an estimated 10,000-15,000 pairs in the 

1930s (Ogden 1994, Gawlik 1999). 

Ground surveys by FWC and Audubon Society biologists determined that the roseate spoonbill 

population was between 550-750 pairs in Tampa Bay and Florida Bay during the late 1980s (Runde 1991) 

but less than 500 pairs during the 2000s (Lorenz et al. 2002, Lorenz et al. 2008). This was in comparison 

to an estimated 2,500 individuals in the late 1970s (Powell et al. 1989). In 1995-1996, the breeding 

population was estimated to be 1,000–1,100 pairs statewide (R.T. Paul, unpublished data). For the 2009 

season, 316 roseate spoonbill nests were documented in Florida Bay, which was below the mean 

number of about 543 nests recorded each year since the 1984-1985 breeding season (Cook and Kobza 

2009). 

Threats  

Although significant historic threats such as plume hunting and loss of eggs and young to the effects of 

DDT have been minimized, wading birds are still vulnerable. Key threats to Florida’s imperiled wading 

birds are: loss of suitable foraging and breeding areas due to human disturbance of nesting colonies; 

elevated populations of native and exotic predators that cause nest failure; and habitat degradation, 

including altered hydrological regimes, lower water tables, and nutrient enrichment of waters.  

Wading birds generally require a variety of wetland sites to accommodate the annual variation in 

rainfall, and flexibility to such conditions has been documented by use of alternative nesting and 

foraging sites during particularly wet or dry years (Ogden 1996a). However, dredge and fill activities 

have largely eliminated this natural variability in wetlands.  

Nesting sites for wading birds must have suitable foraging habitat nearby. Foraging habitat is largely 

affected by water quality, as pollutants and turbidity may reduce the composition or quality of prey and 

altered drainage may also impact prey availability (Ogden 1996a). Reproductive success is strongly 

linked to foraging success (Frederick and Spalding 1994, Frederick 2002), which is tied to water depth, 

prey density (Gawlik 2002), and vegetation type and density (Lanz et al. 2010). Effects of food supply 

and food availability are so strong that they can be seen as the most important natural limitations to 

reproduction and perhaps life history in these birds.  

Wading birds are also vulnerable to pesticides, heavy metals, and other environmental contaminants. As 

top predators in an aquatic food web, these species have high exposure to biomagnified chemicals. The 

effects of most substances at low, chronic levels or as cocktails of multiple chemicals are largely 

unknown but may be significant.  

In addition to limited availability of suitable habitat, wading bird populations are threatened by 

disturbance during key stages in their life cycle. In response to disturbance, nesting birds may leave eggs 
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and young unattended, thereby increasing the risk of loss to waiting predators (Rodgers 1996) and 

exposing eggs or young to the sun or cold. 

Occurrence in the HCP Area 

The FWC Species Action Plan (FWC 2013e, Figure 1) identified extensive areas of potential suitable 

habitat for imperiled wading birds within the HCP Area, but did not depict any occurrence data. The 

areas of potential suitable habitat included the major regional flowway systems (Corkscrew Marsh, 

Camp Keais Strand, and Okaloacoochee Slough) and major wetland areas bordering the FPNWR. 

FNAI maintains occurrence records for all three species (little blue heron, tricolored heron, and roseate 

spoonbill) within Collier County, and these species are routinely observed within the HCP Area. 

5.5.2 Mammals 

5.5.2.1 Big Cypress Fox Squirrel 

The following account is comprised of excerpts from: A Species Action Plan for the Big Cypress fox 

squirrel Sciurus niger avicennia (FWC 2013f) and the Big Cypress Fox Squirrel Species Guidelines 2018 

(FWC 2018b). 

Description and Taxonomy  

The Big Cypress fox squirrel (Sciurus niger avicennia) (BCFS) is a subspecies of the eastern fox squirrel 

(Sciurus niger). The BCFS was originally described by Howell (1919) on the basis of its coloration and 

small size. Moore (1956) confirmed the subspecies status of BCFS and expanded its range (extent of 

occurrence) in Southwest Florida approximately to the limits that are generally accepted today, 

including the standard northern limit at the Caloosahatchee River. The BCFS is one of four eastern fox 

squirrel subspecies that occur in Florida, but it is generally recognized as being smaller in size than 

Sherman’s fox squirrel (S. n. shermani), whose range is close, if not adjacent, to that of BCFS in Florida 

(Howell 1919; Moore 1956; Humphrey and Jodice 1992; Turner and Laerm 1993). 

The BCFS is a large tree squirrel, highly variable in color and patterning. The most common pattern 

includes a black head and dorsal fur, buff sides and belly, buff and black tail, and white nose and ears 

(Moore 1956, Florida Natural Areas Inventory [FNAI] 2001).  

In a study conducted on the BCNP, Kellam et al (2013) identified three study-specific color phases in 

captured BCFS. They described the squirrels as being: (i) buff (n = 16), where buff with black agouti was 

the dominant dorsal fur color and the head was black with white fur on the nose, lips, and ear tips; the 

belly was usually either white or buff colored; tail fur was typically buff and black agouti; (ii) black (n = 

6), where black was the dominant dorsal fur color and the head was black with white fur on the nose, 

lips, and ear tips; the belly varied, being either black, white, or buff colored; tail fur was typically black, 

but often with white or buff and agouti fur present; or (iii) tan (n = 2), where the dorsal fur was typically 

tan and black agouti, and the head was black with white fur on the nose, lips, and ear tips; the belly was 

typically white or tan; tail fur was usually tan and black agouti. 
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Range and Habitat  

The BCFS is the only subspecies of fox squirrel endemic to Florida (Turner and Laerm 1993 as cited in 

Wooding 1997; Hafner et al. 1998; FNAI 2001). The extent of occurrence is recognized as being limited 

to southwestern peninsular Florida, south of the Caloosahatchee River, in Hendry, Lee, and Collier 

Counties, the northern part of mainland Monroe County, and extreme western Miami-Dade County (a 

strip of land that occurs largely within BCNP) (Moore 1956; Williams and Humphrey 1979; USFWS 

2002b). Moore (1956) described the range of Sciurus n. avicennia as occupying “the mangrove, the 

pinelands, and the Big Cypress west of the Everglades and south of the Caloosahatchee River.” 

Natural habitats for BCFS include south Florida slash pine (Pinus elliottii var. densa) forests, cypress 

swamp forests, live oak (Quercus virginiana) hammocks, tropical hardwood forests, coastal broadleaf 

evergreen hammocks, and mangrove swamps (FWC 2013f). Optimal habitat conditions for BCFS are 

dependent upon the availability of appropriate trees for nest sites, abundant year-round food resources, 

and an open understory with little or no bushes or shrub layer present (Jodice and Humphrey 1992; 

Eisenberg et al. 2011). 

The diet of BCFS includes items found in both natural and developed habitats: java plums (Syzygium 

cumini), figs (Ficus spp.), bischofia (Bischofia javanica) berries, acorns (Quercus spp.), red maple (Acer 

rubrum) seeds, bottlebrush (Callistemon citrinus) and silk oak (Grevillea robusta) flowers, insects, fungi, 

bromeliad (Bromeliaceae) buds, thistle (Cirsium spp.) seeds, pond apple (Annona glabra) fruit, cabbage 

palm (Sabal palmetto) fruit, holly (Ilex spp.) fruit, queen palm (Syagrus romanzoffiana) fruit, saw 

palmetto (Serenoa repens) fruit, hog plum (Ximenia americana) fruit, wax myrtle (Morella cerifera) 

berries, cocoplum (Chrysobalanus icaco) berries, pine (Pinus spp.) seeds, and cypress (Taxodium spp.) 

seeds (Jodice and Humphrey 1992; Ditgen et al. 2007; Jansen 2008; Kellam et al. 2013). Scatter hoarding 

of some foods such as pine cones, cypress cones, and queen palm fruits has been reported (Jodice and 

Humphrey 1992; Ditgen et al. 2007). 

The USFWS reviewed the status of the BCFS and concluded that this subspecies did not qualify for 

Federal listing as Endangered or Threatened, in large part due to a lack of data on BCFS ecology and the 

large number of acres of potential BCFS habitat found on State and Federal conservation lands (USFWS 

2002b). Sciurus niger avicennia is currently listed as being at lower risk, but conservation-dependent, by 

the International Union for Conservation of Nature (IUCN) Rodent Specialist Group, “based on the 

historical loss of habitat and restricted number and distribution of populations of S. n. avicennia, 

probably including [BCNP]” (Hafner et al. 1998). 

Life History  

Reproductive behavior is summarized as follows, based in part on information for Sciurus niger overall 

(see Koprowski 1994 for additional references). Fox squirrels can mate at any time of the year, but most 

breeding occurs between November and February, with a peak in December, and between April and 

July, with a peak in June. On a golf course in western Collier County, observed productivity was higher in 

summer than in winter. This was attributed to the availability of foods from non-native plants in 

summer, which supplemented a limited diet of native plants (Ditgen et al. 2007). Sciurus niger females 
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go into estrus for only one day during a breeding season, and it is typical for several males to aggregate 

on a female’s home range during that time. Females generally mate with more than one male. Average 

litter size is typically two or three offspring. Females can become sexually mature at eight months of 

age, but more commonly delay reproduction until they are over a year old. Females are able to breed 

for more than 12 years.  

Territoriality has not been observed in Sciurus niger (see Koprowski 1994 and additional references cited 

there). While adults, especially females, often defend exclusive core areas, home ranges of individuals 

typically overlap. All juveniles eventually disperse from their mother’s home range, but some may 

remain with their mother during their first winter. BCFSs translocated from Naples, Florida to BCNP 

exhibited inconsistent site fidelity and movements of up to 32 km (20 mi), which could be attributed to 

homing, post-release investigative behavior, or long-distance foraging (Jodice 1993).  

Kellam et al (2013) reported mean home range sizes of 75.6 ha (187 ac) for male and 10.4 ha (26 ac) for 

female BCFS in natural habitats in BCNP. Thus, the male home range size is more than seven times 

greater than the female home range size and more than 70% greater than that of male Sherman’s fox 

squirrel (SFS) (42.8 ha [106 ac]) (Kantola and Humphrey 1990). The male-to-female ratio of home range 

size reported by Kellam et al. (2013) is much greater than the ratio reported for SFS by Kantola and 

Humphrey (1990), in which the male’s home range was only two to three times larger than the female’s 

home range. Although the reported female BCFS home range size is smaller than the mean reported for 

female SFS (16.7 ha [41.2 ac]) (Kantola and Humphrey 1990), it is within the span of reported female fox 

squirrel home ranges (0.85 to 17.2 ha [2.1 to 42.5 ac]) (Geeslin 1970; Adams 1976; Hilliard 1979; Benson 

1980; Weigl et al. 1989; Koprowski 1994).  

Crude estimates of BCFS local population densities have been calculated at 0.0009 squirrels/ha (0.00036 

squirrels/ac) in typical cypress swamp habitat in Corkscrew Swamp Sanctuary and 0.0192 squirrels/ha 

(0.0078 squirrels/ac) in ranchland woodlots (Jodice and Humphrey 1993). However, Humphrey and 

Jodice (1992) stated that these estimates are probably much too low, because they included some 

unoccupied habitat. Density estimates for other fox squirrels in the southeastern United States average 

0.05 squirrels/ha (0.02 squirrels/ac) for S. n. niger (as summarized in Koprowski 1994) and from 0.04 to 

0.38 squirrels/ha (0.016 to 0.153 squirrels/ac) for SFS (Moore 1957; Humphrey et al. 1985; Kantola 1986; 

Kantola and Humphrey 1990; Wooding 1997).  

Kellam et al. (2013) reported that 98% of 403 observed BCFS nests in BCNP were built in bald cypress 

(Taxodium distichum) trees. Cabbage palm and slash pine (Pinus elliottii) trees were only occasionally 

used (1% and 0.2%, respectively) as nest sites. Kellam et al. (2013) identified six types of nest that are 

built by BCFS: (i) stick platform with stripped cypress bark, (ii) bromeliad (Tillandsia fasciculata) with 

stripped cypress bark, (iii) cabbage palm with stripped cypress bark and palm frond fibers, (iv) cypress 

tree defect (splintered trunk) with stripped cypress bark, (v) bromeliad with Spanish moss (Tillandsia 

usneoides), and (vi) stick platform with Spanish moss. The two most common nest types were stick nests 

with stripped cypress bark and bromeliad nests with stripped cypress bark (Kellam et al. 2013). Jodice 

(1993) reported that nests made by BCFS translocated into BCNP were either stick structures or were 



EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

201 

nestled among the leaves of bromeliads in cypress trees, which is consistent with nest structures 

observed by Kellam et al. (2013). 

Population Status 

This section on population status was excerpted from the Biological Status Review for the Big Cypress 

fox squirrel (FWC 2011e).  

The status of Big Cypress fox squirrels in the core of their range in BCNP and the Everglades is largely 

unknown because of the difficulty of studying and observing squirrels in such habitat (Jansen 2008; 

Jodice and Humphrey 1992; Jodice and Humphrey 1993; Maehr 1993). According to Humphrey and 

Jodice (1992), “since the Big Cypress National Preserve was established in 1974, preserve staff have 

recorded progressively fewer fox squirrels, concluding that the population is not prospering there.” 

Furthermore, according to the IUCN Rodent Specialist Group, S. n. avicennia has not been seen recently 

in the Everglades and is currently restricted in distribution to Big Cypress Swamp and its adjacent 

pinelands (Brown 1978). In particular, the Big Cypress fox squirrel is no longer present at the Cape Sable 

coast of Everglades National Park in the vicinity of Flamingo, Monroe County (USFWS 2002b). Big 

Cypress fox squirrels have also been completely extirpated from Corkscrew Swamp Sanctuary and 

Everglades City (Jodice and Humphrey 1992). Isolation of Big Cypress fox squirrel populations has 

occurred in western Lee and Collier counties due to rapid urbanization (Ditgen et al. 2007; Endries et al. 

2009; Kellam and Jansen 2010).  

In the future, the Big Cypress fox squirrel is likely to lose some habitat to urbanization, agriculture, and 

mining. Although at least fifty-five percent of potential Big Cypress fox squirrel habitat exists in 

conservation lands and is therefore protected from development (USFWS 2002b; Endries et al. 2009), 

analyses by Florida’s Wildlife Legacy Initiative indicate that the majority of S. n. avicennia’s habitat 

(natural pineland and pine rockland) is both poor in quality and declining (FWC 2005). Big Cypress fox 

squirrels are, however, fairly adaptable; they can be found in disturbed/transitional habitat such as on 

private ranches and in urban areas like golf courses (Jodice and Humphrey 1992; USFWS 2002b; FWC 

2005; Ditgen and Shepherd 2007;), although status on private ranches is difficult to verify (Munim et al. 

2007). 

Threats  

The main threats to the BCFS are the loss, degradation, and fragmentation of suitable habitat that have 

resulted mostly from development and conversion to other uses, especially on the western periphery of 

the species’ range (Jodice and Humphrey 1992; Koprowski 1994; FWC 2005; FWC 2008; Jansen 2008; 

Munim 2008). Rapid urbanization has isolated BCFS local populations within fragmented habitat patches 

in western Lee and Collier counties (Ditgen et al. 2007). Similarly, grazed slash pine rangeland that has 

been converted to citrus groves has caused habitat loss in Hendry County (Ditgen et al. 2007).  

Problems resulting from loss of habitat are exacerbated by degradation of conservation lands. 

Insufficient management may be causing declines in habitat quality for BCFS across large segments of 

the remaining natural pineland or slash pine forest communities within its range or extent of occurrence 



EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

202 

(FWC 2005). Fire exclusion or insufficient prescribed fire (in which fire return intervals are longer than 

appropriate to optimize habitat quality) is believed to have caused declines in BCFS numbers in some 

habitats (Ditgen et al. 2007). However, most available information on the relationship between fire 

frequency and habitat quality comes from studies of the BCFS local population at a single site in the 

BCNP (Jansen 2008; Kellam and Jansen 2010; Kellam et al. 2013). Thus, the threat of insufficient fire to 

the viability of BCFS local populations across habitats is not fully understood. Kellam et al. (2013) have 

shown clearly that fire can be important for maintaining or increasing the quality of natural habitats for 

BCFS, but their analyses have not been replicated at multiple sites and they only studied one habitat 

type. These constraints make it difficult to draw broad conclusions regarding fire and habitat use by 

BCFS.  

The loss of large trees for nest sites and cover in urban and rural developed lands could be a significant 

threat to maintaining the quality of those areas for BCFS (Eisenberg et al. 2011). Developed lands 

typically have a reduced understory and may provide suitable habitat for BCFS so long as large trees 

remain available in those areas to provide food and nest sites. However, it appears that large trees that 

could otherwise provide suitable habitat in many urbanized and agricultural areas are often not replaced 

when they die.  

Another threat to habitat quality for BCFS is potentially large reductions of native bromeliads (e.g., 

Tillandsia fasciculata). The Mexican bromeliad weevil (Metamasius callizona) (MBW), an invasive non-

native species, was first reported in Florida in 1989 (O’Brien et al. 1990), and has spread to the urban 

and natural areas of Collier, Lee, and Hendry Counties (Frank 1999). MBW larvae eat into bromeliads, 

killing them. Where it occurs in Florida, the MBW has had a devastating effect on Florida’s native 

bromeliad populations (Frank and Thomas 1994). BCFS utilize T. fasciculata for nest substrate, a non-

nesting refuge, and as an important seasonal food item in urban green spaces (Ditgen et al. 2007) and 

natural habitats (Kellam et al. 2013). The recent study of BCFS at BCNP (Kellam et al. 2013) revealed that 

T. fasciculata was the primary substrate component in 44.9% of all observed BCFS nests (n = 403) and 

the principal documented food item from March to May. 

Diseases may also pose significant threats to the stability and viability of BCFS local populations. A skin 

fungus is known to cause mortality of BCFS in urban areas, although researchers have not indicated the 

fungus is a major threat to the viability of local populations (USFWS 2002b). Mange also is known to 

cause mortality in BCFS, but rates of mortality and potential impacts on local populations are not well 

understood. Squirrel poxvirus is an infectious disease (Robinson and Kerr 2001) that can cause high rates 

of mortality in infected squirrels (Terrell et al. 2002). In 2010, squirrel poxvirus was reported at BCNP in 

a single BCFS (Kellam 2010).  

Historically, the BCFS was a game species (Williams and Humphrey 1979). As a result of the general 

decline in the BCFS population, legal hunting ended in 1972 (Duever et al. 1986; Wooding 1997). 

However, many authors believed that illegal killing (poaching) of BCFS continued after the closure and 

that the rate of mortality due to poaching was significant (Williams and Humphrey 1979; Duever et al. 

1986; Humphrey and Jodice 1992). However, USFWS stated that it did not have evidence to support the 
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claim of significant illegal hunting mortality (USFWS 2002b). The current rates of mortality to BCFS from 

poaching are unknown.  

While BCFS local populations do occur in urbanized habitats on sites such as golf courses (Jodice and 

Humphrey 1992; USFWS 2002b; FWC 2005; Ditgen et al. 2007), these sites are able to support fox 

squirrels only when the habitat provides sufficient food, other needed resources (e.g., nest sites) are 

available, and predation or other causes of mortality are sufficiently low. However, Meehan and Jodice 

(2010) found that the ability of individual fox squirrels to move among patches of suitable habitat in 

urbanized areas may have been important in determining whether local populations remained present 

on selected sites.  Vehicle-caused mortality can be especially high in urbanized areas. Where mortality 

rates are unsustainably high, urbanized habitats can be population sinks for BCFS (Ditgen et al. 2007; 

Munim 2008; Eisenberg et al. 2011).  

Impacts from climate change may produce further challenges for conservation of the BCFS. Adaptation 

of conservation efforts to those changes will require an understanding of projected impacts to the 

habitats and ecological systems on which the BCFS is dependent. However, potential impacts from 

climate change are not well understood; therefore, identification of appropriate management strategies 

is not possible (Dubois et al. 2011). The vulnerability of BCFS local populations to climate change will 

depend on many factors, including the degree to which the BCFS is likely to experience harm from 

stressors produced by changes in large-scale climatic drivers (IPCC 2007; Dubois et al. 2011). BCFS 

vulnerability may be a result of multiple variables, including the intensity and duration of climate 

changes, innate sensitivities of the BCFS to those changes, and, ultimately, the capacity of the BCFS to 

adapt to changes that occur (IPCC 2007; Dubois et al. 2011).  

Occurrence in the HCP Area 

No GIS occurrence data within eastern Collier County are publicly available for the BCFS. The FWC 

Species Action Plan (FWC 2013f, Appendix 3, Figure A) depicted three BCFS occurrence records within 

the HCP Area, which were obtained from a University of Florida-FWC survey of fox squirrel sightings that 

ran from August 2011 to April 2012. 

5.5.2.2 Everglades Mink 

The following account is comprised of excerpts primarily from: A Species Action Plan for the Everglades 

Mink Neovison vison evergladensis (FWC 2013g), with supporting information from the Everglades Mink 

Biological Status Review Report and supplement (FWC 2011f) and the Everglades Mink Species 

Guidelines 2016 (FWC 2016e). 

Description and Taxonomy  

The American mink was formerly included in the genus Mustela, but was elevated to the new genus 

Neovison based on biochemical, molecular, cytogenetic, and morphological evidence (Kurose et al. 2008, 

Reid and Helgen 2008). When first described, the Everglades mink population was considered a separate 
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subspecies of American mink based on a single road-killed specimen from Big Cypress Swamp (Hamilton 

1948).  

A morphometric analysis of known populations of mink in Florida confirmed that those populations 

were distinct, but the evergladensis subspecies was subsumed as a disjunct population (Humphrey and 

Setzer 1989). That conclusion (that evergladensis is a disjunct population but not a subspecies) has been 

criticized, and some subsequent authors have accepted evergladensis as a distinct subspecies pending 

additional study (Whitaker and Hamilton 1998). Regardless of whether the Everglades mink is 

considered a distinct subspecies, the best available evidence suggests that the mink in South Florida are 

geographically isolated from other populations of mink (Humphrey 1992). 

Everglades mink typically exhibit a total length (nose tip to last tail vertebra) >500 mm (19.9 in) and a 

weight between 630 g and 1,600 g (1.4 to 3.5 lbs) (Chapman and Felhamer 1982; Whitaker and Hamilton 

1998). Pelage of the Everglades mink is uniformly dark brown, but some individuals have a white chin 

spot and a few have a white chest patch (Humphrey 1992; Figure 1). A slight sexual size dimorphism is 

exhibited in this species, with males being larger than females (Humphrey 1992; Larivière 1999). 

The Everglades mink is listed as Threatened by the State of Florida; it is not federally-listed, nor is it a 

candidate or proposed species for federal listing. 

Range and Habitat  

Currently, four subspecies of mink reside in Florida: N. v. evergladensis, N. v. halilimnetes, N. v. lutensis, 

and N. v. vulvivaga.  These four subspecies occur in at least four disjunct, peripheral populations: (i) both 

coastal and inland portions of Escambia, Santa Rosa, and Okaloosa Counties in the western panhandle 

(N. v. vulvivaga); (ii) the salt marshes of the Gulf Coast of northern Florida, likely from Pasco County to 

Bay County, although the pattern of distribution in the panhandle counties is not known (N. v. 

halilimnetes); (iii) the salt marshes of the Atlantic Coast from southern St. Johns County, Florida, 

northwards into Georgia and South Carolina (N. v. lutensis); and (iv) southern Florida freshwater 

marshes in the Everglades, Big Cypress Swamp, and Lake Okeechobee (N. v. evergladensis) (Smith 1980; 

Humphrey and Setzer 1989). The Everglades mink is a disjunct population of the American mink that 

inhabits southern Florida and, in particular, the shallow freshwater marshes of the Everglades (5,662 

km2 [2,186 mi2]) and Big Cypress Swamp region (29.50 km2 [1,139 mi2]) (Humphrey and Setzer 1989; 

Humphrey 1992). 

Most sightings and specimens of Everglades mink have come from either Collier County or Miami-Dade 

County (Smith 1980), but the Everglades mink is known to inhabit northern and eastern Monroe County 

as well (Humphrey 1992; Pifer et al. 2011). Although the range of the Everglades mink formerly may 

have extended from Lake Okeechobee south through much of the Everglades (Allen and Neill 1952; 

Humphrey and Setzer 1989; Humphrey 1992), mink have recently been found only in and near 

Fakahatchee Strand Preserve State Park (FSPSP) (D. Shindle, Conservancy of Southwest Florida, personal 

communication) and BCNP (Pifer et al. 2011). However, it is important to note that current knowledge of 

the distribution of Everglades mink is limited by the lack of systematic surveys across South Florida. 
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The Everglades mink was historically trapped or documented in the Everglades and Big Cypress 

freshwater and brackish marshes within Collier, Miami-Dade, and possibly Monroe Counties (Smith 

1980; Humphrey 1992; Pifer et al. 2011). During the recent FWC Biological Status Review (BSR) for 

Everglades mink, the mink was documented in only one location in FSPSP (D. Shindle, personal 

observation as reported in FWC 2011f). Since 1971, however, FSPSP staff has made 153 sightings of 

Everglades mink, with 123 of these sightings occurring since 2002. Everglades mink were documented in 

four separate locations within the FSPSP during 2012 (M. Owens, FSPSP, personal communication). In 

addition, Everglades mink were also observed in BCNP in May 2007 and January 2008 (Pifer et al. 2011).  

No sightings of Everglades mink have been reported in the Lake Okeechobee or Everglades areas since 

the late 1980s and early 1990s (Humphrey 1992).  

Two subsequent studies reported the trapping of Everglades mink in or near the FSPSP. One study 

documented that four mink were collected in 2004 and examined for canine distemper virus 

(Cunningham et al. 2009). A second study examined five specimens for the presence of parasitic 

helminth infections (Foster et al. 2007). Other sources of documented locations for Everglades mink 

might include published but out-of-print and unpublished reports from agencies such as the USFWS, 

FWC, Florida Department of Environmental Protection (DEP), and the National Park Service (NPS). 

Habitat requirements and preferences of the Everglades mink are not well studied. Generally, mink 

select habitat along streams, swamps, permanent ponds, and in both freshwater and brackish marshes 

in coastal and inland locations (Larivière 1999). Mink have also been documented to occupy manmade 

structures such as canals and associated levees.  

Everglades mink are known to use spikerush marshes and salt marshes between the mangroves and 

freshwater habitats during the wet season and swamp forests during the dry season. As water levels 

recede, the Everglades mink may relocate to more permanent ponds and concentrated food sources, 

particularly in March and April when young are not yet weaned (Humphrey and Zinn 1982; Humphrey 

1992). 

Life History  

Much of the behavior and ecology of the Everglades mink is unknown, and the summary here is based 

largely on studies of mink outside Florida. Northern temperate populations of mink breed in early 

spring, but Everglades mink are believed to breed in autumn in conjunction with the late wet season, 

although specific months are not identified in the literature (Humphrey and Zinn 1982). Gestation for 

mink averages 51 days and average litter size is four.  

Males have larger home ranges than females, and densities of adults vary from 0.1 to 0.7/km2 (0.04 to 

0.27/mi2). Densities are generally higher in coastal habitats because of smaller home ranges and greater 

intersexual overlap. Mink are typically solitary except during the breeding season (Larivière 1999). In 

FSPSP, Everglades mink have been observed together only during the months of February and March 

(M. Owen, FSPSP, personal communication).  
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During a 2007-2009 study conducted in both the BCNP and the ENP that included camera trapping, live 

trapping, and opportunistic surveys, only two Everglades mink were observed: one in May and one in 

January, both opportunistically and both in the BCNP (Pifer et al 2011). Generally, mink are known to be 

nocturnal and crepuscular but diurnal activity patterns have also been reported (Smith 1980; Eagle and 

Whitman 1987; M. Owen, FSPSP, personal communication). The Everglades mink does not seem to 

avoid human activity and frequently makes use of man-made structures such as canals and levees 

(Smith 1980). 

Examination of digestive tracts from mink carcasses showed that mink feed on crayfish, snakes, fish, 

mammals, and birds (Smith 1980).  

Population Status 

This section on population status was excerpted from the Biological Status Review for the Everglades 

mink (FWC 2011f).  

The Everglades mink is difficult to detect, and few museum specimens have been collected (Humphrey 

1992). Consequently, population size and extent of occurrence are poorly known and trends can only be 

inferred from sparse data. Extensive systematic surveys have been limited, and some researchers have 

speculated that mink are locally common; several have noted that mink are more common in Big 

Cypress Swamp than in the Everglades (Allen and Neill 1952; Humphrey and Zinn 1982; Humphrey 1992; 

Pifer et al. 2011). 

Observations of mink have been too limited to make precise quantitative assessments about current 

population status or trends. No conservation actions specific to the mink have been undertaken, 

although much of the potential habitat available to the mink is in public ownership. As additional 

research is conducted about the range and occupancy of the Everglades mink, lands under private and 

public ownership can be identified to assist with management. 

Threats  

FWC concluded, based on a recent biological assessment, that the Everglades mink met criteria for state 

listing (FWC, 2011f). Criteria met include: (i) limited (<20,000 km2) and declining extent of occurrence 

and area of occupancy which may be affected by the presence of canine distemper virus and mercury 

pollution; and (ii) limited and declining population size (<10,000 mature individuals; mature individuals 

residing in one subpopulation), which may be due to disease, pollutants, and hydrological 

manipulations.  

The recent FWC assessment identified the following threats to the Everglades mink population: (i) 

changes to the natural water levels in the Everglades (Smith 1980); (ii) the conversion of natural habitats 

to agriculture and urban areas, and the potential impact of environmental mercury, as mink are thought 

to be particularly sensitive to bioaccumulation (Yates et al. 2004); (iii) disease, including canine 

distemper virus (Cunningham et al. 2009); and (iv) the introduction of invasive species, especially the 

Burmese python (Python molurus bivittatus).  
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Everglades mink may also face potential climate change impacts such as a projected decrease in wet 

season length and an increase in dry season interval (Aumen, et al., 2013; National Park Service, 2008; 

Obeysekera et al., 2011) which may alter breeding chronology and rearing of young.   

Occurrence in the HCP Area 

No GIS occurrence data apparently exist for the Everglades mink. The only recent documented mink 

occurrences were reported in the FSPSP (FWC, 2011), south of the HCP area. Although no Everglades 

mink occurrences have been documented in the HCP Area, the mink is included as a covered species 

within the ECMSHCP as a contingency due to the proximity of the FSPSP to the HCP Area, the presence 

of wetland habitats within the HCP Area, and the lack of knowledge regarding the mink’s current 

population status and distribution. 
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6. POTENTIAL BIOLOGICAL IMPACTS/TAKE ASSESSMENT FOR OTHER COVERED SPECIES 

6.1 EFFECTS OF COVERED ACTIVITIES ANALYSIS: METHODS AND ASSUMPTIONS  

Chapter 4 (Florida Panther) described the natural history and current status of the panther, the potential 

impacts to the panther associated with the Covered Activities, and the actions to be implemented for 

panther conservation. For the other Covered Species, these same aspects are covered in three separate 

chapters.  Chapter 5 (Other Covered Species) described the natural history and current status of seven 

other federally-listed species, one candidate species for federal listing (gopher tortoise), two species 

under review for federal listing (eastern diamondback rattlesnake and gopher frog), and eight species 

listed as Threatened by the State of Florida. This chapter assesses the potential biological impacts and 

take assessment for each of these other Covered Species within the HCP Area (see Tables 1-1, 1-2, and 

1-3; Figure 2-1). Conservation measures for each of the other Covered Species are described in Chapter 

7 (Conservation Plan for Other Covered Species). 

The Florida panther (Chapter 4) has been studied extensively for several decades, and its occurrence 

within the HCP Area has been documented with a large dataset of VHF and GPS telemetry data. These 

studies and datasets provide a solid foundation for assessing panther habitat utilization, potential 

impacts, and conservation actions. However, occurrence data for the other Covered Species are 

generally sparse to absent within the HCP Area (see Chapter 5). This lack of occurrence data is not 

specific to the HCP Area; a similar lack of occurrence data for several of these other Covered Species 

exists across large portions of their ranges.  

The HCP Handbook (USFWS and NMFS 2016, 8-3) states that “The HCP must identify the impacts likely 

to result from the proposed incidental take. It must include defined units to quantify impacts in terms of 

taking a number of individual animals or acceptable habitat surrogate units within the plan area.” The 

Handbook further notes that “it is not always practical to survey and count wildlife populations directly.  

More often, [the Service] use[s] a surrogate measure, such as acres of habitat . . . to express incidental 

take authorized by a permit.” HCPs range in size from small, project-level plans (where surveys and 

counts may be practical), to large multiple-species plans where habitat surrogate units define the units 

of take.  Based on the general lack of occurrence data for the other Covered Species in the HCP Area, 

and the landscape-scale extent of the Plan, this chapter assesses potential impacts and potential 

incidental take using habitat acres as a surrogate.  Use of habitat acres as a surrogate is especially 

appropriate here because the type of take expected for most of the Covered Species is harassment, 

which is difficult to detect or quantify. 

The HCP Area comprises a landscape-scale mosaic of agricultural areas and native habitats totaling 

approximately 151,779 acres. The approximately 107,000 acres of lands that will ultimately be included 

in areas designated for Preservation/Plan-Wide Activities and Very Low Density Use23 were delineated 

                                                           
23 As explained in Chapter 2, the Plan includes 97,086 acres designated as “Preservation/Plan-Wide Activities” 
where activities may occur but will be restricted to the same agricultural, ranching, and other rural activities that 
have historically occurred throughout the HCP Area. These predominantly agricultural activities are compatible 
with use of the same lands by the Covered Species, and will maintain the existence of open corridors that will allow 
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for the conservation of the Plan’s primary focal species, the Florida panther. Because the panther is a 

focal species in the area of Southwest Florida where the HCP Area is located, however, the designation 

of lands for Preservation/Plan-Wide Activities and Very Low Density Use will also protect extensive 

habitat areas and landscape context that provide major conservation benefits to the other Covered 

Species.  

The habitat requirements of the Covered Species are sufficiently well-established that habitat 

characteristics and acreage can serve as a sound basis for determining potential impacts and potential 

take under the Plan. This is especially true with respect to the other (non-panther) Covered Species, 

because the availability of suitable habitat was cited both as the primary threat to recovery and as the 

primary conservation priority for each of the species. The acreage of suitable habitat types for the other 

Covered Species located within the lands designated for Covered Activities, and the lands designated for 

Preservation/Plan-Wide Activities and Very Low Density Use can be quantified and monitored in terms 

of habitat quality and management over the duration of the Plan. 

Therefore, the potential biological impacts and take assessment for the other Covered Species were 

determined through analyzing the acreage of potential habitat impacts associated with the Covered 

Activities, and the acreage of corresponding habitats to be conserved in lands designated for 

Preservation/Plan-Wide Activities and Very Low Density Use under the Plan.  

These acreages provide a surrogate for quantifying instances of take and a means to quantify the 

benefits to the other Covered Species.  Potential take for each of the other Covered Species is expressed 

in the Plan in terms of acres of suitable habitat located within the lands identified for Covered Activities 

that may be disturbed.  And suitable habitat located within the lands identified for preservation – which 

offset the potential for take – are also quantified in the sections below.  Potential impacts to other 

Covered Species habitats are based on the land cover acreages provided in Chapter 3 (Table 3-1), which 

is reproduced in this chapter as Table 6-1. Estimates for potential impacts are based on the entire 

50,175-acre-area delineated as Covered Activities (Figure 2-1), which over-estimates total potential 

impacts and represents a theoretical maximum for each habitat type, since a maximum of 45,000 acres 

of Covered Activities can be implemented under the Plan. The acreage of specific habitat types to be 

preserved under the Plan includes habitats found within the Preservation/Plan-Wide Activities and the 

Very Low Density Use areas delineated on Figure 2-1. The surplus 5,175 acres of Covered Activities lands 

                                                                                                                                                                                           
the Covered Species to move through these lands.  The Plan identifies a 50,175-acre area where Covered Activities 
may occur.  Although the Covered Activities may occur anywhere within this 50,175-acre area, the Covered 
Activities will be capped at 45,000 acres, and the balance (5,175 acres) will be placed into the “Preservation/Plan-
Wide Activities” designation by Plan completion, bringing the total of that designation to 102,261 acres.  The Plan 
designates 2,087 acres “Very Low Density Use,” indicating an area that may be used for such purposes as isolated 
residences, lodges, and hunting/fishing camps.  In the event the ECPO Property Owners exercise this option, any 
construction would be limited to no more than one dwelling unit per 50 acres.  Finally, the 2,431-acre area within 
the HCP Area that makes up the Half Circle L Ranch is currently identified as “Base Zoning.”  These lands are 
located in an RLSP “Open” overlay area, where either development or preservation can occur under RLSP 
regulations, and where base zoning (1 dwelling unit per 5 acres) under the Collier County Land Development Code 
applies. The Half Circle L Ranch is currently for sale on the open market, and the current property owner is an 
applicant for the ITP.  See Chapter 2, including Figure 2-1 and Table 2-1.  
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that are not impacted at Plan completion (50,175 – 45,000 = 5,175) will be re-designated as 

Preservation/Plan-Wide Activities. As noted in Chapter 2 (section 2.5), the area designated as “Base 

Zoning” (Half Circle L Ranch) is currently for sale, and habitats within that parcel are not considered to 

be impacted or preserved under these analyses. 

The complete assessment for the other Covered Species also considers the implementation of avoidance 

and minimization measures described in Chapter 7 (Conservation Plan for Other Covered Species). As 

described in that chapter, biological surveys for the Covered Species will be conducted at project-level 

scales as needed during the planning and environmental permitting phases of each project within the 

HCP Area, and mitigation for unavoidable impacts to Covered Species and their habitats will be specified 

under the terms and conditions of the ITPs. 

Therefore, the following principles, based on the species accounts (Chapter 5), the Plan description 

(Chapter 2; Figure 2-1), and the conservation plan for other Covered Species (Chapter 7), form the 

framework for the assessment of potential biological impacts and incidental take for other Covered 

Species: 

• The occurrence and population size of each “other Covered Species” within the HCP Area are 

primarily estimated by the extent and condition of suitable habitat(s); 

• The Covered Activities may result in some level of unavoidable impacts to other Covered Species’ 

habitat(s), generally previously fragmented and/or altered habitats, which can be accurately 

quantified on an acreage basis; 

• The Plan will designate an extensive area as Preservation/Plan-Wide Activities and Very Low Density 

Use, where activities will be restricted to historical uses and low density uses that will be compatible 

with use of these areas by the Covered Species;  

• Project-level implementation of Covered Activities will map the existing land cover (habitats) in 

detail within each project boundary, and will implement biological surveys as needed for 

environmental permitting and pre-construction monitoring at the project level according to USFWS, 

FWC, and generally accepted survey protocols; and 

• Avoidance, minimization, and mitigation for unavoidable impacts to other Covered Species habitats, 

along with the permanent preservation and monitoring of the species’ habitats, will provide 

extensive conservation benefits for the other Covered Species that will adequately offset (or more 

than offset) the potential for incidental take. 

6.1.1 Best Management Practices 

As explained in Chapter 4 with respect to Florida panther (see section 4.4.1.4), the ITPs will provide 

incidental take coverage for Covered Activities that are under the direct control of the permittees, 

including the aspects of residential/commercial development and earth mining within the applicants’ 

control (see also section 2.3). Activities occurring within the HCP Area that are conducted and controlled 

by third parties after the project construction and/or earth mining activities have concluded are beyond 
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the scope of the Plan and are not covered by the ITPs. However, the landowner-applicants are 

committed to promoting and encouraging the use of best management practices (BMPs) in the post-

development phase to minimize impacts and promote conservation benefits to the other Covered 

Species.  These BMPs, which are described in Chapter 7 (see section 7.6.1.3), include the following 

components: 

• Community environmental education that will engage residents in understanding and 

implementing natural resource conservation strategies, including minimizing attractants for 

wildlife by keeping unsecured garbage, pet food, and other potential food sources inside to the 

extent possible, and keeping pets secure and indoors 

• Working with developers and homeowners’ associations (HOAs) to promote xeriscaping and use 

of native plants for landscaping that do not attract wildlife to yards or other residential areas 

• Working with developers to plan community lighting that implements dark skies practices to 

reduce disturbances to wildlife to the extent possible  

The Plan will support the use of the Marinelli Fund to provide awareness and educational materials 

(neighborhood signs, newsletters, door hangers, etc.) to developers, HOAs, and residents in order to 

raise awareness and minimize the potential for human-panther interactions. Examples of BMP materials 

are provided in Appendix B.   

6.2 POTENTIAL TAKE AND IMPACTS TO OTHER COVERED SPECIES 

The ESA defines “take” as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or 

to attempt to engage in any such conduct” (16 U.S.C. § 1532(19)). Most of the activities included in the 

ESA definition of “take” categorically do not apply to the Plan. No intentional take of any other Covered 

Species is proposed or anticipated. The two forms of unintentional “take” that could potentially result 

from the Covered Activities are “harm” and “harass.” 

“Harm” is defined (50 CFR § 17.3) as “an act which actually kills or injures wildlife. Such act may include 

significant habitat modification or degradation where it actually kills or injures wildlife by significantly 

impairing essential behavioral patterns, including breeding, feeding or sheltering.” 

“Harass” is defined (50 CFR § 17.3) as “an intentional or negligent act or omission which creates the 

likelihood of injury to wildlife by annoying it to such an extent as to significantly disrupt normal 

behavioral patterns which include, but are not limited to, breeding, feeding, or sheltering.”  

The HCP Handbook states that “if incidental take of ESA-listed species is not anticipated from a 

landowner or project proponent’s activities, an incidental take permit is not needed or appropriate.”  

(USFWS and NMFS 2016, 3-2).  As described in the sections below, for a number of species, take is 

unlikely, but the applicants prepared this HCP to comprehensively consider and address, and provide 

conservation benefits for, each of the species discussed below. As stated in section 4.2.3.1, the 

applicants therefore seek take coverage for all 19 Covered Species. 
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The goal of the Plan is to avoid take resulting from Covered Activities occurring within the HCP Area to 

the extent practicable, and for any take that occurs, to minimize, rectify, reduce, and compensate for 

the impact of that take. The Plan achieves this by configuring the Covered Activities area in a way that 

impacts relatively small fragmented habitat patches, located primarily within previously-disturbed 

agricultural areas possessing generally lower biological value, while preserving vast areas of contiguous 

habitat that exist within a diverse landscape context and possess high biological value. 

As discussed in section 6.1 above, and as detailed for each species below, the primary potential effect 

on other Covered Species of implementing the Covered Activities consists of direct impacts to their 

habitat(s). An analysis of SFWMD 2008 land cover shows that over 35,000 acres of the land cover within 

the Covered Activities land designation are comprised of intensive row crop agriculture, citrus groves, 

and other land uses (excluding pastures) that are not primary habitats for the other Covered Species 

(FLUCCS codes 214, 215, 221, 223, 243, and 261; SFWMD 2011).24 For many of the Covered Species (e.g., 

Florida scrub-jay, red-cockaded woodpecker, Everglade snail kite), these major agricultural land cover 

types do not serve as habitat. Therefore, while some direct impacts to other Covered Species habitats 

may occur, even the potential habitat impacts are limited in extent through the avoidance measures 

that governed the Plan’s design. 

No critical habitat has been designated within the HCP Area for any of the Covered Species, and 

therefore no critical habitat is affected by the implementation of the Plan. The Plan addresses the 

contingencies for new species listings and/or new designations of critical habitat in the Changed 

Circumstances chapter (sections 8.2.4 and 8.2.5).  

Deconstructed Activities for Other Covered Species  

As described in Chapter 2 (Plan Description and Activities Covered by Permit), the Covered Activities 

include residential/commercial development and earth mining activities that may occur within the 

50,175-acre area depicted on Figure 2-1 as “Covered Activities.” The Plan limits the total area of Covered 

Activities at Plan completion to a maximum of 45,000 acres. The applicants also seek take coverage for 

land management and maintenance activities to be conducted within the lands designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. The sections below address potential 

impacts to the 18 other Covered Species that may occur while carrying out otherwise lawful activities 

(the Covered Activities and land maintenance activities) within the HCP Area.  

USFWS utilizes an “assessment framework” that follows a series of logical steps to analyze the effects of 

an action (USFWS, unknown date). In this case, the action is the Service’s issuance of the ITPs 

authorizing take that may occur incidental to the Covered Activities. Under the framework, this 

authorization of incidental take is “deconstructed” into its constituent elements, to a level of detail 

sufficient to characterize the specific biological, physical, and/or chemical stressors to which each 

species may be exposed as a result of potential incidental take from the Covered Activities. This 

                                                           
24 Note that the data in Table 6-1 could not be used for accurately estimating intensive agricultural uses, because 
cropland and pasture are lumped together in land cover class “18331” in the Cooperative Land Cover (CLC) 
classification system (FWC 2014; FWC and FNAI 2016). 
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characterization includes the intensity, spatial distribution, and temporal distribution 

(frequency/duration) of each stressor.  

Spreadsheets assessing the deconstructed actions associated with the Covered Activities 

(Residential/Commercial Development and Earth Mining) are provided in Appendix A for the Florida 

panther and each of the 18 other Covered Species. These deconstructed activities provide a basis for 

assessing (i) the species’ exposure to stressors, (ii) the species’ response, and (iii) potential risk to 

individuals. During the Service’s section 7 consultation for ITP issuance, the Service will utilize this 

information to complete the assessment framework in full. 

6.2.1 Federally-Listed Species 

6.2.1.1 Birds 

6.2.1.1.1 Northern Crested Caracara 

Potential Impacts to Caracara Habitat 

Improved and semi-improved pastures with scattered cabbage palms constitute the core habitat areas 

for breeding caracara, along with native herbaceous dry prairie and wet prairie (Morrison and 

Humphrey 2001; Morrison et al. 2007; Smith et al. 2017). Morrison et al. (2007) also found that habitat 

heterogeneity (interspersed pastures, small wetland areas, water features, forest patches, presence of 

cabbage palms) is important for maintaining caracara habitat suitability. Caracaras prefer open habitats 

with low-stature vegetation, and a lack of habitat management can result in changes in vegetation 

composition and structure that degrade caracara habitat. Management activities associated with cattle 

ranching (grazing, mowing, prescribed burning) and the use of cabbage palms for cattle shading 

promote caracara habitat utilization. 

Since the land cover data in Table 6-1 cannot accurately estimate pasture habitat (due to the inclusion 

of cropland and pasture in a single land cover class), this analysis of potential impacts utilizes the 2008 

SFWMD land cover database (SFWMD 2011).  An estimated 5,104 acres of improved pasture, 1,009 

acres of unimproved pasture, 248 acres of wet prairie, and 996 acres of herbaceous dry prairie (7,357 

acres total) occur within the Covered Activities land designation. Five caracara nest locations occur 

within or on the periphery of the Covered Activities areas (Figure 5-1). The areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use under the Plan contain an estimated 9,812 

acres of improved pasture, 2,999 acres of unimproved pasture, 1,720 acres of wet prairie, and 1,243 

acres of herbaceous dry prairie (15,774 acres total; SFWMD 2011 data). 

Even if all potential core habitat areas for caracara (7,357 acres) were impacted within the Covered 

Activities area, more than twice that acreage (15,774 acres) of potentially suitable caracara habitat will 

be preserved within the lands designated for Preservation/Plan-Wide Activities and Very Low Density 

Use and available for mitigation activities under the Plan. As noted in section 7.2.1.1, permanent losses 

of caracara habitat within the Covered Activities area will be mitigated through restoration and 

perpetual preservation of an equal acreage of in-kind caracara habitat within the   
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Table 6-1. Land use / land cover within the HCP Area, by CLC classes (FWC and FNAI 2016) 

  

COVERED  PLAN-WIDE/ VERY LOW BASE  
 CLC COOPERATIVE LAND COVER (CLC) ACTIVITIES PRESERVATION DENSITY USE ZONING TOTAL 

CODE CLASS (ACRES)* (ACRES) (ACRES)       (ACRES)** ACRES 

1120 Mesic Hammock 440 1,194 71 16 1,721 

1210 Scrub 0 9 0 0 9 

1311 Mesic Flatwoods 1,082 6,217 125 0 7,424 

1312 Scrubby Flatwoods 0 29 0 0 29 

1340 Palmetto Prairie 1 127 0 0 128 

1400 Mixed Hardwood-Coniferous 253 2,342 111 0 2,706 

1500 Shrub and Brushland 427 882 138 0 1,447 

1800 Cultural - Terrestrial 0 7 0 0 7 

1821 Low Intensity Urban 1,175 52 0 0 1,227 

1822 High Intensity Urban 336 10 0 0 346 

1830 Rural (Rural Open Lands) 1,729 4,410 117 0 6,256 

18331 Cropland/Pasture 15,795 9,481 0 568 25,844 

183313 Improved Pasture 5,126 9,467 446 1,211 16,250 

18332 Orchards/Groves 19,842 8,287 0 1 28,130 

18334 Fallow Orchards 1 39 0 0 40 

18335 Other Agriculture 0 1 0 0 1 

1840 Transportation 304 93 10 4 411 

1850 Communication 3 0 0 0 3 

1860 Utilities 22 2 0 0 24 

1870 Extractive 0 36 33 0 69 

1880 Bare Soil/Clear Cut 0 7 0 0 7 

2100 Freshwater non-Forested Wetlands 10 103 0 0 113 

2110 Prairies and Bogs 908 8,391 102 0 9,401 

2120 Marshes 1,174 15,829 67 0 17,070 

2121 Isolated Freshwater Marsh 9 1,349 0 536 1,894 

2200 Freshwater Forested Wetlands 139 4,467 290 0 4,896 

2210 Cypress/Tupelo 143 1,801 67 0 2,011 

2211 Cypress  140 12,400 72 0 12,612 

2213 Isolated Freshwater Swamp 190 4,020 3 0 4,213 

22131 Dome Swamp 0 280 0 37 317 

2214 Strand Swamp 0 1,754 0 1 1,755 

2220 Other Coniferous Wetlands 11 13 0 0 24 

2221 Wet Flatwoods 169 2,414 1 53 2,637 

2230 Other Hardwood Wetlands 4 450 9 0 463 

2232 Hydric Hammock 0 118 0 2 120 

3000 Lacustrine 0 48 9 0 57 

3100 Natural Lakes and Ponds 0 21 1 0 22 

3200 Cultural - Lacustrine 330 298 412 0 1,040 

4200 Cultural - Riverine 33 92 0 0 125 

7000 Exotic Plants 377 541 2 0 920 

TOTALS*** 50,175 97,086 2,087 2,431 151,779 

 

*   The actual acreage of Covered Activities at Plan completion will be 45,000 acres. The balance (5,175 acres) will be placed in 
Preservation/Plan-Wide Activities. 
 

** The Base Zoning acres will be placed in Preservation/Plan-Wide Activities or Covered Activities by Plan completion. If these acres are 
Placed in Covered Activities, an equivalent number of acres that otherwise would have been included in Covered Activities will be  
placed into Preservation/Plan-Wide Activities to maintain the 45,000-acre cap on Covered Activities. 
 

*** Acreage data entries in this table were rounded to the nearest acre. The sub-totals reflect the total acreage of each Plan land designation as 
        calculated by GIS. 
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Plan-Wide/Preservation and Very Low Density Use areas, so there will be no net loss of caracara habitat 

within the HCP Area.  The actual acreage of caracara habitat to be restored and perpetually preserved 

and maintained will be determined during project-level assessment and permitting, under the terms of 

the ITPs. 

The pasture areas located within the Covered Activities land designation are generally small, 

fragmented, and occur near existing roadways (a potential source of caracara mortalities). Conversely, 

the areas of caracara habitat in the areas designated for Preservation/Plan-Wide Activities and Very Low 

Density Use—most importantly areas within the Area of Critical State Concern (ACSC)—contain large 

pasture areas set within a diverse mix of native and agricultural habitats, and a large proportion of 

pastures are located away from roadways. Sustained habitat management is a major factor for caracara 

occurrence and the existing conditions within the HCP Area do not require property owners to manage 

lands for caracara, except as the result of prior permitting commitments. Therefore, under the Plan, 

potentially thousands of acres of caracara habitat would be preserved and maintained in perpetuity 

within the southern limit of its Florida range that would not be preserved and maintained otherwise. 

Potential Take of Northern Crested Caracara 

Incidental take of northern caracara in the form of harassment may occur, as a result of direct impacts 

to up to 7,357 acres of caracara habitat; activities associated with in-kind restoration of an equivalent 

acreage of habitat; and human disturbances during the implementation of Covered Activities or land 

management activities.25 Caracara individuals vary in their tolerance of human activity (Morrison 2007). 

A breeding pair of caracaras at Ave Maria was habituated to farm worker and vehicle activity, but later 

relocated approximately 1.2 miles away during the non-breeding season after the start of permitted 

development activities during the non-breeding season (USFWS 2005). After they moved, the pair was 

monitored annually and successfully produced offspring through five years of monitoring, shifting their 

nest trees within a 1-2 mile distance away from the development.  

Five caracara nest trees occur within or directly adjacent to the Covered Activities areas (Figure 5-1), 

including the nest site north of Ave Maria (described above). If the Covered Activities impact areas 

where nest trees are documented at the time of project implementation, the permittees will provide 

appropriate mitigation as determined during project-level assessment and permitting, under the terms 

of the ITPs, similar to the successful mitigation implemented for the Ave Maria caracaras.  

A caracara communal roost or “gathering area” was reported within the HCP Area, north of Immokalee 

and east of SR 29 (Dwyer, 2010). The communal roost was documented in a citrus grove, which could 

potentially be impacted by Covered Activities. However, large areas of citrus groves exist directly east 

                                                           
25 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for caracara, 
and their spatial and temporal extent. Morrison (2001) reported that breeding caracaras may flush from nests 
when disturbances occur within 300 m of a nest tree, and this distance has been utilized by USFWS to evaluate 
caracara habitat impacts for section 7 consultations (USFWS 2004a). Therefore, a distance of 300 m from a nest 
tree was used in Appendix A to define the spatial extent of potential disturbance effects for caracara. 
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and south of this area that would provide identical communal roosting habitat and that are within the 

lands to be protected as Preservation/Plan-Wide Activities areas under the Plan.  

The Plan’s general avoidance of impacts to lands within the ACSC, where the vast majority of suitable 

caracara habitats occur, maintains extensive areas for the perpetual preservation of caracara habitat. 

Caracara surveys will be performed according to USFWS protocols during the planning and 

environmental permitting phases of each project within the HCP Area. Mitigation for unavoidable 

impacts to caracara habitat and/or removal of nest trees will be provided within the areas designated 

for Plan-Wide Activities and Very Low Density Use, where a heterogeneous mosaic of pastures, native 

habitats, water features and a general lack of roads provide valuable conservation areas for caracaras in 

perpetuity. 

6.2.1.1.2 Wood Stork 

Potential Impacts to Wood Stork Habitat 

The habitats where wood storks forage and roost include a wide variety of wetland types, where prey 

are available and the water is shallow and open enough to hunt successfully (Ogden et al. 1978, Browder 

1984, Coulter 1987). Habitats serving as foraging sites within the HCP Area include freshwater marshes, 

ponds, cypress domes and strands, hardwood swamps, wet prairies, and artificial wetlands such as stock 

ponds, shallow roadside or agricultural ditches, and managed impoundments (Coulter and Bryan 1993, 

Coulter et al. 1999; Endries et al., 2009). Foraging habitat suitability is associated with high prey density 

and an open wetland vegetation structure. Shallow and/or short-hydroperiod wetlands (e.g., shallow 

marshes, wet prairies) are important for pre-nesting foraging and nestling survivorship (Ceilly and 

Bartone 2000). 

All of the wood stork colonies found within the HCP Area occur within lands designated for 

Preservation/Plan-Wide Activities and Very Low Density Use under the Plan (Figure 5-2). Moreover, 

although much of the HCP Area, including lands designated for Covered Activities, is located within an 

18.6-mile radius core foraging acre (CFA) surrounding a wood stork colony as established under the 

Corps’s Wood Stork Key, the vast majority of potentially suitable wood stork habitats occur within areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use, providing extensive 

opportunities for the implementation of wood stork conservation measures. For example, two colonies, 

Corkscrew Marsh and Sadie Cypress are located outside the HCP Area, but are surrounded by existing 

conservation lands (Corkscrew) or by proposed preservation areas under the Plan (Sadie Cypress, found 

within non-ECPO land in the central portion of Okaloacoochee Slough). 

The acreages of various wetland types within the HCP Area provide gross estimates of potential impacts 

to wood stork habitat, and similar estimates of the potential for habitat conservation measures (Table 6-

1). Within the areas designated for Covered Activities, the total acreage of native wetlands excepting 

wet flatwoods (Table 6-1, CLC codes 2100, 2110, 2120, 2121, 2200, 2210, 2211, 2213, 22131, 2214, 

2220, and 2230) is estimated to be 2,728 acres. By contrast, the areas designated for Preservation/Plan-

Wide Activities and Very Low Density Use under the Plan contain an estimated 51,467 acres of native 

wetlands. Although these acreage estimates do not provide information regarding habitat suitability, the 
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areas designated for Preservation/Plan-Wide Activities and Very Low Density Use under the Plan contain 

approximately 19 times the area of potential wood stork habitat as compared to the Covered Activities 

areas. The permittees will coordinate with USACE during federal permitting to replace short-

hydroperiod wetlands with an equivalent acreage of in-kind short-hydroperiod wetlands. 

Moreover, within the estimated 2,728 acres of native wetlands located within lands designated for the 

Covered Activities, Federal and State permitting agencies will require avoidance, minimization, and 

mitigation of proposed wetland impacts. Thus, although theoretically subject to development, as a 

practical matter, much of this native wetland acreage will be maintained in a post-development 

condition, and these wetlands can continue to provide habitat support functions for wood storks 

(USFWS 2012c).  

Potential Take of Wood Stork 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a wood stork to such an extent that the wood stork’s normal behavioral patterns are 

significantly disrupted.26  Potential impacts may include human activity and noise associated with 

construction activities, earth mining, and other human activities while the Plan is being implemented. 

Wood storks utilize manmade habitats (e.g., stormwater treatment areas, ponds, ditches) for foraging 

where humans are present (USFWS 2012c), and recommended buffer distances for foraging wood storks 

are less than 118 m (Rodgers and Schwikert 2002). Given that the Covered Activities areas contain a low 

proportion of potential foraging habitats, and that the nesting colonies are located in areas designated 

for Preservation/Plan-Wide Activities and Very Low Density Use with extensive availability of native 

wetland habitats, take of wood storks in the form of harassment is possible but unlikely. 

The Plan’s general avoidance of impacts to lands within the ACSC, where multiple wood stork nesting 

colonies have been documented, provides extensive areas for the perpetual preservation of wood stork 

roosting and foraging habitat. In addition, the extent of potential wood stork habitat within the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use (51,467 acres) also provides 

the potential for hydrologic enhancements that can provide more reliable foraging conditions over a 

range of seasonal conditions. Because the areas designated in the Plan for Preservation/Plan-Wide 

Activities and Very Low Density Use include areas containing wood stork colonies, and/or areas directly 

adjacent to known colonies, opportunities may exist to enhance foraging areas closest to the colonies 

                                                           
26 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for wood 
stork, and their spatial and temporal extent. Rodgers and Schwikert (2002, Table 2) determined a mean flushing 
distance of 118 m for wood storks when they were subjected to a fast, direct approach by a personal watercraft, 
and recommended 118 m as a minimum buffer-zone distance.  Therefore, a distance of 118 m was used in 
Appendix A to define the spatial extent of potential disturbance effects for wood stork. This distance is considered 
a conservative estimate for disturbance effects, because a) disturbances from Covered Activities will not generally 
involve a fast, direct approach of machines toward wood storks; b) wood stork foraging areas along the edges of 
Covered Activities areas are typically buffered by vegetation that reduces the visual and noise disturbance effects; 
and c) wood storks are routinely observed in native habitats directly adjacent to current agricultural operations 
that involve large machinery and human activity. 
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that are most important to wood stork pre-nesting foraging and fledgling survival (Ceilly and Bartone 

2000; Borkhataria et al. 2012; Borkhataria et al. 2013). 

6.2.1.1.3 Red-Cockaded Woodpecker 

Potential Impacts to Red-Cockaded Woodpecker Habitat 

No occurrences of the red-cockaded woodpecker (RCW) are documented within the HCP Area (Chapter 

5, section 5.2.1.3.3; Figure 5-3). The closest documented occurrences of RCW are approximately 7-10 

miles from the boundary of the land designated for Covered Activities, with RCW clusters located in 

Golden Gate Estates and Big Cypress National Preserve (BCNP). The RCW was included as a Covered 

Species primarily because small areas of potential RCW habitat exist within the HCP Area, and chance 

RCW dispersal events could occur into these areas over the 50-year permit term. Since RCWs are a 

cooperative breeding species, the probability of random dispersal events leading to colony 

establishment appears to be very low. 

Although RCWs are not currently known to occur within the HCP Area, areas of pine forest and pine 

savannah habitats within the areas designated for Plan-Wide Activities and Very Low Density Use will be 

managed in the future to benefit the Florida panther and other Covered Species, and this land 

management may create and/or restore suitable habitat for RCW. 

RCWs require open pine woodlands and pine savannahs with large old pines for nesting and roosting 

habitat (See Chapter 5, section 5.2.1.3.2). The areas designated for Covered Activities contain an 

estimated 1,251 acres of pine flatwoods habitat. Approximately 8,757 acres of pine flatwoods are 

estimated to occur within the areas designated for Preservation/Plan-Wide Activities and Very Low 

Density Use — seven times the acreage present in the Covered Activities areas. Even assuming that the 

Covered Activities resulted in the permanent loss of all 1,251 acres of pine flatwoods habitat, there is 

ample capacity within the Plan-Wide Activities and Very Low Density Use areas for mitigation in the 

form of preservation, restoration, and management of pine flatwoods habitat in perpetuity. 

Potential Take of Red-Cockaded Woodpecker 

As no RCW clusters are known to occur within at least seven miles of the Covered Activities areas, and 

because the existing areas of pine flatwoods are limited in extent and fragmented, the likelihood of 

incidental take in the form of harm and/or harassment is anticipated to be low for the RCW within the 

HCP Area.27 However, the combination of existing RCW clusters in BCNP and Belle Meade (southwest of 

the HCP Area), with long-term fire and habitat management plans for FPNWR and FSSP, provide future 

                                                           
27 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for RCW, and 
their spatial and temporal extent. Delaney et al. (2011) evaluated the effects of military training exercises on 
reproductive success and productivity of RCWs, and distance thresholds for noise disturbances. They found that 
RCWs did not flush from nests when 50-caliber blank machine-gun fire and artillery simulators were more than 152 
m from RCW nests. Therefore, a distance of 152 m was used in Appendix A to define the spatial extent of potential 
disturbance effects for RCW. 
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opportunities for recolonization and/or reintroduction of RCW colonies on nearby state and federal 

lands over the 50-year term of the ITPs. Such efforts would increase the probability of RCW dispersal 

events into the HCP Area, for which take coverage may be required before the ITP terms expire. If one 

or more RCW occurrences are documented within a project boundary, the permittee(s) will coordinate 

with USFWS. For these reasons, take coverage in the form of harassment is requested for RCW. 

6.2.1.1.4 Florida Scrub Jay 

Potential Impacts to Florida Scrub Jay Habitat 

Figure 5-4 depicts five confirmed observations of Florida scrub jays (“scrub jays”) within the HCP Area, 

two of which occurred in Preservation/Plan-Wide Activities areas, and three that occurred within areas 

designated for Covered Activities. The observations were recorded over 25 years ago during the 

statewide scrub jay survey in 1992-1993 (Fitzpatrick et al. 1994). The observations recorded within the 

Immokalee Urban Area occurred within open oak-dominated communities, while the occurrences within 

the HCP Area occurred on small remnant scrub patches. A recent FDOT study for the SR 29 corridor 

documented 6-10 scrub-jays within the Immokalee Urban Boundary, in an area of scrubby flatwoods, 

mesic flatwoods, and palmetto prairies (FDOT 2014). These observations collectively define the 

southernmost extent of scrub jays in the interior portions of the Florida peninsula. 

Scrub jay habitats include xeric oak scrub and scrubby flatwoods, with open patches maintained by 

frequent fires (USFWS 2015). Land cover mapping at planning scales reveals no map units of xeric oak 

communities and a very limited extent of scrubby flatwoods within the HCP Area (Table 6-1). Within the 

areas designated for Covered Activities, zero acres of scrubby flatwoods are mapped, while only 29 

acres of scrubby flatwoods are mapped in the Plan-Wide/Preservation areas. The scrub jay was included 

as a Covered Species primarily because Florida scrub jays persist within the Immokalee Urban Area, and 

could hypothetically utilize marginal habitats (field edges with scrub oaks; isolated remnant scrub or 

scrubby flatwood patches) within or adjacent to areas designated for Covered Activities. Scrub jays are a 

cooperative breeding species, requiring a mean territory area of 25 acres per breeding group. Scrub jays 

can disperse up to an estimated five miles, so individuals could hypothetically occur within the HCP 

Area, but the occurrence of a breeding group appears highly unlikely due to lack of suitable habitat. 

Because of the apparent lack of suitable scrub jay habitat within the HCP Area, no impacts to scrub jay 

habitat are anticipated, and no scrub jay habitats are expected to be restored and/or preserved within 

the Plan-Wide Activities and Very Low Density Use areas. 

Potential Take of Florida Scrub Jay 

As detailed in Chapter 7 (Conservation Plan for Other Covered Species), biological surveys will be 

performed as needed for Covered Species, including scrub jays, during the planning and environmental 

permitting phases for each project within the Covered Activities areas. Scrub jay surveys will be 

performed wherever potential habitats (including marginal habitats) are identified, according to USFWS 

survey protocols.  
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Based on current land cover mapping, no suitable scrub jay habitat areas are known to exist within the 

area designated for Covered Activities. The 1992-1993 survey data recorded three of the five scrub jay 

occurrences within the HCP Area on scrub remnants north of Immokalee, but the current conditions 

within these small areas are unknown.  

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a scrub jay to such an extent that the scrub jay’s normal behavioral patterns are 

significantly disrupted.28 Potential impacts may include human activity and noise associated with 

construction activities, earth mining, and other human activities while the Plan is being implemented. 

The Covered Activities will not occur within the Immokalee Urban Boundary where scrub jays are still 

known to occur, and no scrub jays are currently known to occur within the area designated for Covered 

Activities. However, incidental take in the form of harassment has potential to occur if scrub jays use 

marginal habitats as refugia near the Immokalee Urban Boundary and the Covered Activities disturb the 

birds. If one or more scrub jays are documented within a project site, the permittee(s) will coordinate 

with USFWS to determine the appropriate conservation measures (see section 7.2.1.4). For these 

reasons, take coverage in the form of harassment is requested for scrub jays. 

6.2.1.1.5 Everglade Snail Kite 

Potential Impacts to Everglade Snail Kite Habitat 

The Everglade snail kite is a wetland-dependent species and a dietary specialist, feeding primarily on the 

Florida apple snail (Pomacea paludosa) (Sykes 1987a; Kitchens et al. 2002). The preferred foraging 

habitats for the snail kite are freshwater marshes and shallow littoral zones of lakes and impoundments 

that possess a balance of sparse herbaceous vegetation cover, open water areas 0.6-4.3 feet deep, and 

patches of emergent aquatic plants. These features simultaneously promote apple snail occurrence, and 

the ability for the snail kite to detect and capture the snails (Kitchens et al. 2002). Using satellite 

telemetry, Meyer et al. (2015) documented snail kite utilization of “peripheral wetlands” outside the 

focal areas for management and population monitoring, including some wetlands within the HCP Area. 

Because the snail kite forages only within a subset of freshwater marsh habitat conditions, the total 

acreage of freshwater marsh within the area designated for Covered Activities provides only a gross 

estimate of potential impacts to snail kite habitat, and similar estimates of the potential for snail kite 

habitat are included in the lands designated for Preservation/Plan-Wide Activities and Very Low Density 

Use (Table 6-1). Within the areas designated for Covered Activities, the total acreage of freshwater 

marsh is estimated to be 1,193 acres. By contrast, the areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use under the Plan contain an estimated 17,348 acres of freshwater 

                                                           
28 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the Florida 
scrub-jay, and their spatial and temporal extent. An extensive literature review found no published data that 
characterized disturbance distance thresholds for scrub-jays. Therefore, a 50 m distance threshold was used to 
define the spatial extent of potential disturbance effects from low-impact activities (e.g., pedestrian transects), 
while a 100 m distance was used for activities involving machinery. 
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marsh. These acreage estimates do not provide information regarding habitat suitability, but do indicate 

that the area designated for Plan-Wide Activities and Very Low Density Use under the Plan contain over 

14 times the area of potential snail kite habitat as compared to the Covered Activities areas, in a 

landscape context with larger, unfragmented habitat patches.  

Of the estimated 1,193 acres of freshwater marshes within lands designated for the Covered Activities, 

Federal and State permitting agencies will require avoidance, minimization, and mitigation of proposed 

wetland impacts. Thus, although theoretically subject to development, as a practical matter, much of 

the freshwater marsh acreage potentially subject to Covered Activities impacts would be maintained in a 

post-development condition, and these wetlands could potentially provide habitat support functions for 

snail kites.  

Potential Take of Everglade Snail Kite 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a snail kite to such an extent that the snail kite’s normal behavioral patterns are 

significantly disrupted.29  Potential impacts may include human activity and noise associated with 

construction activities, earth mining, and other human activities while the Plan is being implemented. 

Given that the Covered Activities areas contain a limited area of potential freshwater marsh foraging 

habitats, and that extensive freshwater marsh habitats exist near the Covered Activities, take of snail 

kites is unlikely. Snail kite surveys will be performed as needed according to USFWS protocols (USFWS 

2004b) during the planning and environmental permitting phases of each project within the HCP Area to 

minimize potential disturbances. If snail kite nesting is detected within or near a proposed project 

boundary, avoidance and minimization measures will be employed to keep construction activity >131 

meters away from active breeding sites (data from Rodgers and Schweikert 2003). Mitigation for 

unavoidable impacts to snail kite habitat will occur within the Plan-Wide Activities and Very Low Density 

Use areas, where an estimated 17,348 acres of freshwater marsh, miles of Lake Trafford littoral zone, 

other water features, and a general low intensity of human activity provide valuable conservation areas 

for snail kites. 

The Plan’s general avoidance of impacts to an estimated 17,348 acres of freshwater marsh and other 

native wetland habitats provides extensive areas for the perpetual preservation and management of 

snail kite foraging and nesting habitat. In addition to habitat preservation and management, the 

extensive snail kite habitat within the areas designated for Preservation/Plan-Wide Activities and Very 

                                                           
29 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for Everglade 
snail kite, and their spatial and temporal extent. Rodgers and Schwikert (2003) determined a mean flushing 
distance of 49 m for snail kites when they were subjected to a fast, direct approach by an airboat, and 
recommended 130 m as an appropriate buffer-zone distance to minimize disturbance for snail kite foraging and 
roosting. Therefore, a distance of 130 m was used in Appendix A to define the spatial extent of potential 
disturbance effects for Everglade snail kite. This distance is considered a conservative estimate for disturbance 
effects, because disturbances from Covered Activities will not generally involve a fast, direct approach of machines 
(similar in noise levels to an airboat) toward snail kites. 
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Low Density Use also provides the potential for hydrologic enhancements that can provide more reliable 

snail kite foraging conditions over a range of seasonal conditions.  

6.2.2 Reptiles 

6.2.2.1 Eastern Indigo Snake 

Potential Impacts to Eastern Indigo Snake Habitat 

In natural landscapes, eastern indigo snakes prefer upland habitat types (USFWS 2008b), and are 

commonly associated with gopher tortoises where tortoises occur. Native upland habitats potentially 

utilized by the species within the HCP Area include pine flatwoods, dry prairie, hardwood hammocks, 

and xeric habitats. The eastern indigo snake is considered a terrestrial habitat generalist in the southern 

portions of its range, also utilizing wetland edges, wetlands with dry-season drawdowns, agricultural 

areas, citrus groves, and other human-altered habitats. The species seeks underground refugia in gopher 

tortoise burrows, hollowed root channels, hollow logs, or the burrows of other animals. For the 

purposes of assessing potential impacts, this analysis considers the acreage of native upland habitats 

potentially impacted by the Covered Activities. 

Native upland habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 1400, and 1500) within the areas 

designated for Covered Activities comprise an estimated 2,203 acres, and occur within a predominantly 

agricultural landscape fragmented by existing roads. By contrast, an estimated 11,245 acres of native 

upland habitats will be preserved within the approximately 107,000 acres of Plan-Wide Activities and 

Very Low Density Use areas under the Plan, including extensive interconnected habitat mosaics that are 

an important element for eastern indigo snake conservation. The preserved native upland habitat 

acreage is more than five times the native upland acreage potentially impacted by the Covered 

Activities, and few existing roads pass through the areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use. 

FWC produced a draft MaxEnt model for eastern indigo snake in 2015 (FWC unpublished), which models 

species distributions based upon presence-only species data and environmental correlates, and provides 

spatially explicit probabilities of species occurrence (Elith et al. 2011). The model is especially useful for 

species that are difficult to detect, such as eastern indigo snakes. The MaxEnt model for South Florida 

assigned probabilities of 67-100% for eastern indigo snake occurrence within the native upland habitats 

of the HCP Area, but very low to low probabilities (0-11%; 11-25%; 25-35%) within deeper wetlands and 

the large agricultural areas (active row crop fields and active citrus groves). These greatly differing 

occurrence probabilities show that the take assessment for sub-optimal habitats should not be a raw 

acreage calculation, but should be adjusted in keeping with probabilities of species occurrence. 

Although the eastern indigo snake is considered a habitat generalist that can utilize most habitats within 

the HCP Area, the species requires a mosaic of habitats to complete its life cycle. The vast size of the row 

crop fields and citrus groves within the HCP do not generally provide suitable habitat mosaics for this 

species. Furthermore, row cropping involves 2-3 cropping cycles per year and several months where 

fields exist as bare soil (with or without shallow flooding to suppress weeds), which are current 
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conditions that are highly unfavorable to the snake and make its occurrence in these areas unlikely. 

Within the area designated for Covered Activities (50,175 acres), row crops comprise 15,795 acres, 

citrus groves comprise another 19,842 acres, and pastures and other rural uses comprise 8,031 acres. A 

minimum of 32,260 acres of these same agricultural land uses will be preserved under the Plan. 

Within the Covered Activities area, native wetlands that also provide partial habitat support for eastern 

indigo snakes comprise 2,897 acres. An estimated 54,007 acres of native wetlands will be preserved 

under the Plan.  

USFWS Biological Opinions for the eastern indigo snake in Florida emphasize that preserving extensive 

areas of largely undeveloped land, such as the Plan-Wide Activities and Very Low Density Use areas, is 

important for conserving this species (USFWS 2014b). The most recent 5-year review (USFWS 2008) 

stated, “The eastern indigo snake will likely persist in localities where large, unfragmented pieces of 

natural habitat remain. It has been suggested that eastern indigo snake populations that occur on 

Federal, state, or other privately managed preservation lands of at least 2,500 ac (1,000 ha), with few 

roads or human-altered habitats which increase habitat fragmentation and mortality, may have the best 

chance of long-term viability (Moler 1992, Breininger et al. 2004).” Under the Plan, the extensive, the 

contiguous landscape preserved in perpetuity will provide these habitat mosaics for the eastern indigo 

snake. 

Potential Take of Eastern Indigo Snake 

The Covered Activities, as well as land management activities within the areas designated for 

Preservation/Plan-Wide Activities, could potentially result in take of the eastern indigo snake in the form 

of harm and/or harassment. Take could occur in the form of harm if habitat conversion or land 

management activities actually killed or injured an eastern indigo snake. Based on the characteristics of 

eastern indigo snake ecology and information on documented causes of eastern indigo snake injury and 

mortality (USFWS 2017d), incidental take of the eastern indigo snake in the form of harm is possible, but 

the number of individual snakes potentially harmed is indeterminable.  The Service noted that indigo 

snakes have limited detectability due to many factors, including their use of burrows or holes, and 

potential use of cryptic sheltering areas created during construction (e.g., brush piles, earth mounds), all 

of which make it difficult to detect and quantify take (USFWS 2017f).  The primary estimate of take is 

therefore based on the 2,203 acres of native uplands located within the area designated for Covered 

Activities that serve as a surrogate unit, where there is the highest probability of eastern indigo snake 

occurrence. The take estimates for less optimal habitats will be determined in cooperation with the 

Service, utilizing the MaxEnt model and field verification of sub-optimal habitat conditions. 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys an eastern indigo snake to such an extent that the snake’s normal behavioral patterns 

are significantly disrupted.30  Potential impacts may include human activity, vibration and noise 

                                                           
30 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the 
Eastern indigo snake, and their spatial and temporal extent. An extensive literature review found no published 
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associated with construction activities, earth mining, and other human activities while the Plan is being 

implemented. For the same reason as described above, take in the form of harassment is 

indeterminable, but estimated by the acres of potential habitat impacts.  

The applicants therefore seek take coverage in the form of harm and harassment for the eastern indigo 

snake. Incidental take in the form of harm and/or harassment for the eastern indigo snake will be 

minimized through implementation of the Standard Protection Measures for the Eastern Indigo Snake 

(USFWS 2013b). The Plan’s designation of approximately 107,000 acres for Preservation/Plan-Wide 

Activities and Very Low Density Use, which includes an estimated 11,245 acres of native upland habitats, 

provides the type of large-scale eastern indigo snake conservation recommended by Breininger et al. 

(2004). 

6.2.3 Mammals 

6.2.3.1 Florida Bonneted Bat 

Potential Impacts to Florida Bonneted Bat Habitat 

As noted in Chapter 5 (section 5.2.3.1.2), the long-term habitat requirements for the Florida bonneted 

bat are poorly understood (USFWS 2013b; Bailey et al. 2017b). Bonneted bats are closely associated 

with forested areas because of their tree roosting habits (Robson 1989, 2; Belwood 1992, 220; Eger 

1999, 132), but specific information is limited. Results from a study at Florida Panther NWR conducted in 

2013 reported the species’ use of forested areas, open water, and wetlands (Maehr 2013, 1–13). Of the 

13 locations examined, the highest detection of Florida bonneted bat calls occurred in areas with the 

largest amount of open water (Maehr 2013, 8). The area with the highest detection was an open water 

pond, surrounded primarily by pine flatwoods and oak hammock (S. Maehr, pers. comm. 2013a–c). 

The potential impacts to Florida bonneted bat habitats were estimated on the basis of the extent of 

forests, non-forested wetlands, and shrub communities within the HCP Area. The draft consultation 

guidelines for the bonneted bat (USFWS 2017e) characterize roosting habitats as forest and other areas 

with tall, mature trees. Foraging habitats are characterized as relatively open areas where prey can be 

located and caught, with available sources of drinking water. This includes open freshwater, freshwater 

wetlands, wetland and upland forest, and wetland and upland shrub communities. Open forests may 

provide dual support as roosting and foraging habitat, depending on forest structure. The role of 

agricultural areas for bonneted bat ecology are not yet well-established (Bailey et al. 2017b). 

Using data from Table 6-1, the Florida bonneted bat habitats would include CLC codes 1120, 1311, 1312, 

1340, 1400, 1500, 2100, 2110, 2120, 2121, 2200, 2210, 2211, 2213, 22131, 2214, 2220, 2221, 2230, and 

2232. Open water features (ponds, reservoirs) were not included explicitly in the habitat acreage 

calculations because these features were either included with other land cover types in the existing land 

                                                                                                                                                                                           
data that characterized disturbance distance thresholds for indigo snakes, which is unsurprising given their cryptic 
behaviors. Therefore, a 50 m distance threshold was used to conservatively define the spatial extent of potential 
disturbance effects from low-impact activities (e.g., pedestrian transects), while a 100 m distance was used for 
activities involving machinery. 
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cover mapping (e.g., Sunniland mine), and/or because they are generally finer-scale features that were 

not mapped at a planning scale. The combined acreage of these CLC land cover classes within the 

Covered Activities areas comprise an estimated 5,100 acres, approximately half of which is potential 

roosting habitat (2,571 acres). The same habitat types within the Plan-Wide Activities and Very Low 

Density Use areas total 65,245 acres. Notably, these preservation areas include an estimated 38,248 

acres of native forest communities that the consultation guidelines define as “high quality potential 

roosting areas” (forest patches >50 acres in size). Many of these preservation areas are contiguous with 

the FPNWR where Maehr (2013) detected Florida bonneted bat calls.  

Potential Take of Florida Bonneted Bat 

The Covered Activities, as well as land management activities, could potentially result in take of the 

Florida bonneted bat in the form of harm and/or harassment. Take could occur in the form of harm if 

habitat conversion or land management activities actually killed or injured a Florida bonneted bat. Take 

in the form of harassment has the potential to occur if a Covered Activity or land management activity 

annoys Florida bonneted bat to such an extent that the bat’s normal behavioral patterns are significantly 

disrupted.31  Potential impacts may include human activity, light and noise associated with construction 

activities, earth mining, and other human activities while the Plan is being implemented.  

The Service noted in a recent biological opinion that “incidental take of FBB will be difficult to detect and 

quantify for the following reasons: 1) FBB roost sites are difficult to identify; 2) tree cavities used by the 

FBB as roost sites are not easily located or examined; 3) the small size of individual FBB make finding an 

injured or dead specimen unlikely; and 4) FBB are patchily distributed within suitable habitat.” (USFWS 

2016a). Incidental take under the Plan is therefore quantified by the acreage of bonneted bat habitat 

potentially lost through implementation of the Covered Activities (5,100 acres). Take is possible in the 

form of harassment or harm due to habitat loss and disturbance. Roosting habitat loss is estimated at 

2,571 acres (out of 5,100 acres total), and these losses will generally result from impacts to small, 

fragmented, low-quality habitats within large agricultural areas. 

In contrast, the 65,425 acres preserved in perpetuity under the Plan for Florida bonneted bat are 

comprised of large contiguous forested systems (roosting habitat), interspersed with open areas that 

include over 25,000 acres of freshwater herbaceous wetlands (foraging habitats).  

USFWS recently issued draft consultation guidelines for the FBB, which contain protocols for full 

acoustic/roost surveys, limited roost surveys, and best management practices (BMPs) for development 

projects (USFWS 2018b). The permittees will coordinate with USFWS during the USACE permitting phase 

                                                           
31 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the Florida 
bonneted bat, and their spatial and temporal extent. An extensive literature review found no published data that 
characterized disturbance distance thresholds for bonneted bats. Therefore, a 50 m distance threshold was used 
to conservatively define the spatial extent of potential disturbance effects from low-impact activities (e.g., 
pedestrian transects), while a 100 m distance was used for activities involving machinery. 
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for projects that may impact potential FBB roost areas to determine the level of FBB surveys required, 

and BMPs or other measures that will be required to minimize the potential for take. 

6.3 FEDERALLY-LISTED PLANT SPECIES 

The HCP Handbook states, “Although take prohibitions do not apply to listed plant species in the ESA, 

plants can and often should be included in HCPs as covered species.”” (USFWS and NMFS 2016, 7-13). 

USFWS accordingly encourages applicants to consider including federally-listed plants in their HCP 

planning. 

However, the best available scientific information indicates that no federally-listed plant species or 

candidate plant species occur within the HCP Area (see section 5.3). No potential impacts or incidental 

take of plant species are therefore anticipated, and no take coverage is sought.  

6.4 CANDIDATE SPECIES AND SPECIES UNDER REVIEW FOR FEDERAL LISTING 

6.4.1 Eastern Diamondback Rattlesnake 

Potential Impacts to Eastern Diamondback Rattlesnake Habitat 

Martin and Means (2000, Appendix 1) list flatwoods, dry prairie, xeric and mesic hardwood hammocks, 

and xeric oak scrub among the habitats utilized by the eastern diamondback rattlesnake, and note that 

the rattlesnake “is able to exist in silvicultural and agricultural areas provided there are either patches of 

relatively natural habitat or successional habitats nearby. Old field successional situations or abandoned 

citrus groves can have high populations.”  

Within the land designated for Covered Activities under the Plan, fallow agricultural fields frequently 

cycle back into production, and there are no areas of abandoned citrus groves. Therefore, native upland 

habitats form the basis for estimating potential habitat impacts to the rattlesnake. Native upland 

habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 1400, and 1500) within the areas designated for 

Covered Activities comprise an estimated 2,203 acres. By contrast, an estimated 11,245 acres of native 

upland habitats will be included in the approximately 107,000 acres of lands designated for Plan-Wide 

Activities and Very Low Density Use under the Plan, including extensive interconnected habitat mosaics. 

The preserved native upland habitat acreage is therefore more than five times the native upland 

acreage potentially impacted by the Covered Activities, and few existing roads pass through the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use. 

Potential Take of Eastern Diamondback Rattlesnake 

The Covered Activities, as well as land management activities in the lands designated for 

Preservation/Plan-Wide Activities, could potentially result in take of the eastern diamondback 

rattlesnake in the form of harm and/or harassment.32 Take could occur in the form of harm if habitat 

                                                           
32 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the 
eastern diamondback rattlesnake, and their spatial and temporal extent. An extensive literature review found no 
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conversion actually killed or injured an eastern diamondback rattlesnake. Based on the characteristics of 

eastern diamondback rattlesnake ecology, incidental take of the eastern diamondback rattlesnake in the 

form of harm is possible, but the number of individual snakes potentially harmed is indeterminable. The 

estimate of take is therefore based primarily on the 2,203 acres of native uplands located in the area 

designated for Covered Activities that serve as a surrogate unit. 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys an eastern diamondback rattlesnake to such an extent that the snake’s normal 

behavioral patterns are significantly disrupted.  Potential impacts may include human activity, vibration 

and noise associated with construction activities, earth mining, and other human activities while the 

Plan is being implemented. For the same reason as described above, take in the form of harassment is 

indeterminable, but estimated by the acres of potential habitat impacts. As noted, the Standard 

Protection Measures for the Eastern Indigo Snake (USFWS 2013b) will be used during project site 

preparation and project construction to minimize potential harm and/or harassment to the eastern 

indigo snake, as the same standard protection measures can be employed for the eastern diamondback 

rattlesnake.  

6.4.2 Gopher Tortoise 

Potential Impacts to Gopher Tortoise Habitat 

Gopher tortoises require well-drained, sandy soils for burrowing and nest construction, an abundance of 

herbaceous ground cover for food, and a generally open canopy that allows sunlight to reach the forest 

floor (Landers 1980; Auffenberg and Franz 1982). Gopher tortoises require a sparse canopy and litter-

free ground not only for feeding, but also for nesting (Landers and Speake 1980). Typical gopher tortoise 

habitats include longleaf pine and oak uplands, xeric hammock, sand pine and oak ridges (beach scrub), 

and ruderal (i.e., disturbed or atypical) habitats that provide the conditions necessary to support gopher 

tortoises (Auffenberg and Franz 1982). Ruderal habitats include roadsides and utility rights-of-way, 

grove/forest edges, fencerows, and clearing edges. 

Few of the typical native habitats that gopher tortoises utilize in North Florida and Central Florida occur 

within the HCP Area, with the exception of pine and oak uplands. Regarding South Florida, the FWC 

Gopher Tortoise Management Plan (FWC 2012b) noted that, “Throughout much of their geographical 

range, gopher tortoises are found primarily in habitats with moderately well-drained to excessively 

drained soils. In Florida, and especially in southern portions of the peninsula, tortoises use areas that are 

classified as somewhat poorly to poorly-drained. There may be small ‘islands’ of better-drained soils 

scattered in these vast flatwoods and dry prairies, but how tortoises use the poorly-drained areas, 

particularly during wetter years, is inadequately understood. Tortoises have been observed foraging in 

                                                                                                                                                                                           
published data that characterized disturbance distance thresholds for eastern diamondback rattlesnakes, which is 
unsurprising given their cryptic behaviors. Therefore, a 50 m distance threshold was used to conservatively define 
the spatial extent of potential disturbance effects from low-impact activities (e.g., pedestrian transects), while a 
100 m distance was used for activities involving machinery. 
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margins of wetlands and will use berms to gain higher ground for burrowing. Additional research is 

needed to refine our understanding of tortoise habitat use and movements in south Florida flatwoods.” 

The potential impacts to gopher tortoise habitats were estimated on the basis of the extent of native 

uplands within the HCP Area. Native upland habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 1400, 

and 1500) within the areas designated for Covered Activities comprise an estimated 2,203 acres, and 

occur within a predominantly agricultural landscape fragmented by existing roads. By contrast, an 

estimated 11,245 acres of native upland habitats occur within the extensive interconnected Plan-Wide 

Activities and Very Low Density Use areas, where there are few existing roads. 

Potential Take of Gopher Tortoise 

The Covered Activities, as well as land management activities in the lands designated for 

Preservation/Plan-Wide Activities, could potentially result in take of the gopher tortoise in the form of 

harm and/or harassment. Take could occur in the form of harm if the habitat conversion actually killed 

or injured a gopher tortoise. Based on the characteristics of gopher tortoise ecology, FWC gopher 

tortoise permitting requirements (FWC 2017f), and information on documented causes of gopher 

tortoise injury and mortality, incidental take of the gopher tortoise in the form of harm is possible, but 

unlikely.  

FWC maintains a robust gopher tortoise permitting system, with well-established permitting guidelines 

(FWC 2013f). The guidelines require thorough surveys for gopher tortoise burrows, subject to 

verification by FWC, where permitted activities would require the relocation of gopher tortoises. These 

standard practices ensure that any potential harm to gopher tortoises is minimized. Typically, all gopher 

tortoise burrows and individual tortoises are accounted for during the surveys and relocations, but 

undetected burrows from adjacent offsite areas, and/or tortoises wandering onsite can infrequently 

result in unintended incidental take. 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys gopher tortoise to such an extent that the tortoise’s normal behavioral patterns are 

significantly disrupted.33  Potential impacts may include human activity, vibration and noise associated 

with construction activities, earth mining, and other human activities while the Plan is being 

implemented. However, FWC permitting guidelines require that gopher tortoises be relocated to 

suitable onsite areas (if available) or offsite recipient sites prior to commencement of permitted 

activities. Although relocations of individual gopher tortoises will limit incidental take to a minimal 

extent, the current total population and densities of gopher tortoises within the Covered Activities area 

                                                           
33 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the 
gopher tortoise, and their spatial and temporal extent. An extensive literature review found no published data that 
characterized disturbance distance thresholds for gopher tortoises. Therefore, a 50 m distance threshold was used 
to conservatively define the spatial extent of potential disturbance effects from low-impact activities (e.g., 
pedestrian transects), while a 100 m distance was used for activities involving machinery. 
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is not known. The estimate of take is therefore based on the 2,203 acres of native uplands located in the 

lands designated for Covered Activities that serve as a surrogate unit. 

6.4.3 Gopher Frog 

Potential Impacts to Gopher Frog Habitat 

Gopher frogs typically inhabit xeric (well-drained) upland habitats occupied by gopher tortoises that are 

within close proximity (< 5 km [3.1 mi]) to suitable breeding wetlands. In Florida, gopher frogs have been 

found in a wide variety of upland habitats, including sandhills, upland pine forests, scrub, xeric 

hammock, mesic and scrubby flatwoods, dry prairie, mixed hardwood-pine communities, pastures, and 

various other disturbed habitats that still harbor gopher tortoises (Enge 1997; K. Enge, FWC, 

unpublished data; FWC 2013a). Gopher frogs spend most of the year in the uplands where they shelter 

in underground burrows. In Florida, gopher frogs primarily use gopher tortoise burrows, although they 

will also use other refugia, such as pocket gopher and small mammal burrows, crayfish burrows, stump 

holes, leaf litter, hollow logs, and clumps of grass (FWC, 2011; FWC, 2013a). The current FWC range map 

for the gopher frog depicts most of the HCP Area occurring just outside (south and east) of the frog’s 

known range (FWC 2016c). 

As the gopher frog is a commensal species of gopher tortoise, the potential impacts to gopher frog 

habitats were estimated on the basis of the extent of native uplands within the HCP Area. Native upland 

habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 1400, and 1500) within the areas designated for 

Covered Activities comprise an estimated 2,203 acres, and occur within a predominantly agricultural 

landscape fragmented by existing roads. By contrast, an estimated 11,245 acres of native upland 

habitats occur within the extensive interconnected Plan-Wide Activities and Very Low Density Use areas, 

where there are few existing roads. 

Potential Take of Gopher Frog 

The Covered Activities, as well as land management activities in the lands designated for 

Preservation/Plan-Wide Activities, could potentially result in take of the gopher frog in the form of harm 

and/or harassment.34 Take could occur in the form of harm if habitat conversion or land management 

activities actually killed or injured a gopher frog. Based on the characteristics of gopher frog ecology, the 

HCP Area occurring near the limit of its range, FWC gopher tortoise permitting requirements (FWC 

2017f) (which include gopher frog relocations, where necessary), and information on documented 

causes of gopher frog injury and mortality, incidental take of the gopher frog in the form of harm is 

possible, but unlikely.  

                                                           
34 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the 
gopher frog, and their spatial and temporal extent. An extensive literature review found no published data that 
characterized disturbance distance thresholds for gopher frogs. Therefore, a 50 m distance threshold was used to 
conservatively define the spatial extent of potential disturbance effects from low-impact activities (e.g., pedestrian 
transects), while a 100 m distance was used for activities involving machinery. 
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FWC maintains a robust gopher tortoise permitting system, with well-established permitting guidelines 

(FWC 2013f). The guidelines require thorough surveys for gopher tortoise burrows, subject to 

verification by FWC, where permitted activities would require the relocation of gopher tortoises. These 

standard practices also cover commensal species, and ensure that any potential harm to gopher frogs is 

minimized. Typically, all gopher tortoise burrows, individual tortoises, and detected commensal species 

are accounted for during the surveys and relocations, but undetected burrows from adjacent offsite 

areas, and/or gopher frogs moving onsite can infrequently result in unintended incidental take. 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a gopher frog to such an extent that the frog’s normal behavioral patterns are 

significantly disrupted.  Potential impacts may include human activity, vibration and noise associated 

with construction activities, earth mining, and other human activities while the Plan is being 

implemented. However, FWC permitting guidelines require that gopher tortoises be relocated to 

suitable onsite areas (if available) or offsite recipient sites prior to commencement of permitted 

activities, and the guidelines provides for relocation of commensals captured incidentally during tortoise 

relocation activities. Although relocations of individual gopher tortoises will limit incidental take of 

gopher frogs to a minimal extent, the current total population and densities of gopher tortoises and 

gopher frogs (if present) within the Covered Activities area is not known. The estimate of take is 

therefore based on the 2,203 acres of native uplands located in the lands designated for Covered 

Activities that serve as a surrogate unit. 

6.5 STATE-LISTED SPECIES 

The state-listed species that are included as Covered Species under the Plan are not currently listed 

under the Federal Endangered Species Act. The HCP Handbook (USFWS and NMFS 2016, 15-5) states the 

following with regard to the treatment of unlisted species within a HCP: “HCPs may include conservation 

measures for non-listed species. Typically, the HCP applicant, with technical assistance from the 

Services, considers non-listed species that might become listed during the term of the proposed 

incidental take permit so they can be covered under the HCP. A non-listed species covered in the HCP 

must be treated as if it were already listed and all conservation measures described in the HCP for that 

species must be fully implemented. If it is adequately addressed in the HCP, and [the Services] 

determine that section 10 issuance criteria have been met for the species, it is included on the incidental 

take permit and becomes effective if and when the species is listed.” As Covered Species under the Plan, 

these state-listed species are subject to “no Surprises” assurances as long as the permittee is properly 

implementing the HCP and the ITPs.  Coordination with FWC to date indicates that FWC may also issue a 

programmatic permit that will provide coverage under state law for potential take of the state-listed 

other Covered Species. 

The Plan-Wide Activities and Very Low Density Use areas under the Plan (approximately 107,000 acres 

at Plan completion) protect the extensive habitat areas and landscape context that provide major 

conservation benefits for the Florida panther and the other federally-listed Covered Species. All of the 

eight State-listed Covered Species (Chapter 5, section 5.5; Table 1-3) possess habitat requirements that 

overlap to a high degree with the habitat requirements for one or more of the federally-listed Covered 
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Species. This is true even where species habitat requirements are highly specific and/or dependent upon 

habitat management. 

For example, providing suitable habitat for caracara (low-stature vegetation within improved pastures, 

herbaceous dry prairie, wet prairie, and water features) provides many of the habitat requirements for 

Florida sandhill cranes and burrowing owls. Managing shallow freshwater marshes for wood stork 

foraging can also provide foraging habitat for snail kite, state-listed wading birds, and nesting areas for 

Florida sandhill cranes. Performing prescribed burns in pine flatwoods can benefit panther, panther prey 

base, Big Cypress fox squirrel (BCFS), and eastern indigo snake. The preservation of various habitat types 

to benefit multiple listed species is consistent with the USFWS approach to multiple species HCPs, and 

FWC’s comprehensive statewide Imperiled Species Management Plan (FWC 2016c). 

The assumptions and methods for assessing potential biological impacts and incidental take for the 

State-listed Covered Species are identical to those described previously (in section 6.1). 

6.5.1 Birds 

6.5.1.1 Florida Sandhill Crane 

Potential Impacts to Florida Sandhill Crane Habitat 

Sandhill cranes rely on shallow marshes for roosting and nesting and open upland and wetland habitats 

for foraging (Wood and Nesbitt 2001; FWC 2016d). Preferred crane habitat occurs where most 

vegetation is less than 50 cm (20 in) high (Stys 1997). Florida sandhill cranes depend on open habitats 

such as prairies, improved pastures, and freshwater marshes. 

Since the land cover data in Table 6-1 cannot accurately estimate pasture habitat (due to the inclusion 

of cropland and pasture in a single land cover class), this analysis of potential impacts ultilizes the 2008 

SFWMD land cover database (SFWMD 2011). An estimated 5,104 acres of improved pasture, 1,009 acres 

of unimproved pasture, 248 acres of wet prairie, and 996 acres of herbaceous dry prairie (7,357 acres 

total) occur within the Covered Activities land designation. The areas included in the areas designated 

for Preservation/Plan-Wide Activities and Very Low Density Use under the Plan contain an estimated 

9,812 acres of improved pasture, 2,999 acres of unimproved pasture, 1,720 acres of wet prairie, and 

1,243 acres of herbaceous dry prairie (15,774 acres total). 

Therefore, if all potential habitat areas for the Florida sandhill crane (7,357 acres) were impacted within 

the Covered Activities area, more than twice that acreage (15,774 acres) of potentially suitable Florida 

sandhill crane habitat will be preserved and available for mitigation activities under the Plan. As noted in 

section 7.2.1.1, permanent losses of caracara habitat within the Covered Activities area will be mitigated 

through restoration and perpetual preservation and maintenance of an equal acreage of in-kind 

caracara habitat within the Plan-Wide/Preservation and Very Low Density Use areas, so there will be no 

net loss of caracara habitat within the HCP Area. Since sandhill cranes utilize the same habitats as 

caracara, potential impacts will be fully mitigated.  The actual acreage of Florida sandhill crane habitat to 
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be perpetually preserved and managed will be determined during project-level assessment and 

permitting, under the terms of the ITPs and the FWC programmatic permit for the HCP Area.  

The pasture areas found within the Covered Activities land designation are generally small, fragmented, 

and occur near existing roadways (a potential source of Florida sandhill crane mortalities). Conversely, 

the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use including Florida 

sandhill crane habitat, most importantly areas within the ACSC, contain large pasture areas set within a 

diverse mix of native and agricultural habitats, and a large proportion of pastures are located away from 

roadways. As with caracara, sustained habitat management is a major factor for Florida sandhill crane 

occurrence, and existing conditions within the HCP Area do not require property owners to manage 

lands for caracara or Florida sandhill crane, except as the result of prior permitting commitments. 

Therefore, under the Plan, potentially thousands of acres of Florida sandhill crane habitat would be 

preserved and maintained in perpetuity that would not be preserved and maintained otherwise. 

Potential Take of Florida Sandhill Crane 

Take in the form of harassment has the potential to occur if a Covered Activity annoys a Florida sandhill 

crane to such an extent that the crane’s normal behavioral patterns are significantly disrupted.35  

Potential impacts may include human activity and noise associated with construction activities, earth 

mining, and other human activities while the Plan is being implemented. Florida sandhill cranes are 

tolerant of many human activities, and are present within areas such as agricultural fields, pastures, 

suburban yards and golf courses (FWC 2013b; FWC 2016d). Therefore, incidental take of Florida sandhill 

crane is possible in the form of harassment as a result of potential impacts to up to 7,357 acres of 

sandhill crane habitat and in-kind restoration of an equivalent acreage of habitat (i.e., caracara 

mitigation), and human disturbances during the implementation of Covered Activities.  

6.5.1.2 Florida Burrowing Owl 

Potential Impacts to Florida Burrowing Owl Habitat 

As stated in the FWC species action plan (FWC 2013c), Florida burrowing owls inhabit open-type 

habitats that offer short groundcover. Historically, these habitat requirements were met by native dry 

prairies that covered much of central Florida; however, due to human development in natural areas, 

there has been a range expansion into North and South Florida. More recently, burrowing owls have 

turned to pastures, agricultural fields, golf courses, airports, schools, and vacant lots in residential areas 

as most native open habitats have been converted by humans to these new uses. 

                                                           
35 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the Florida 
sandhill crane, and their spatial and temporal extent. FWC (2016d) recommended a buffer distance of 125 m (400 
ft) from nest sites during the nesting season (January – August) to minimize disturbance for breeding sandhill 
cranes. Therefore, a distance of 125 m was used in Appendix A to define the spatial extent of potential disturbance 
effects. This distance is considered a conservative estimate for disturbance effects, because it incorporates 
reported flushing distances (75 m) plus an “awareness zone” of 50 m (Stys 1997). 
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The rural habitats utilized by the Florida burrowing owl have a high degree of overlap with caracara 

habitats, as both species prefer open areas with short-stature vegetation. Accordingly, the habitat 

impact assessment included improved pasture, unimproved pasture, herbaceous dry prairie, and wet 

prairie. Since the land cover data in Table 6-1 cannot accurately estimate pasture habitat (due to the 

inclusion of cropland and pasture in a single land class cover), this analysis of potential impacts utilizes 

the 2008 SFWMD land cover database (SFWMD 2011). An estimated 5,104 acres of improved pasture, 

1,009 acres of unimproved pasture, 248 acres of wet prairie, and 996 acres of herbaceous dry prairie 

(7,357 acres total) occur within the Covered Activities land designation. The areas designated under the 

Plan for Preservation/Plan-Wide Activities and Very Low Density Use contain an estimated 9,812 acres 

of improved pasture, 2,999 acres of unimproved pasture, 1,720 acres of wet prairie, and 1,243 acres of 

herbaceous dry prairie (15,774 acres total). 

Therefore, if all potential habitat areas for the Florida burrowing owl (7,357 acres) were impacted within 

the Covered Activities areas, more than twice that acreage (15,774 acres) of potentially suitable Florida 

burrowing owl habitat will be preserved and available for mitigation activities under the Plan. As noted 

in section 7.2.1.1, permanent losses of caracara habitat within the Covered Activities area will be 

mitigated through restoration and perpetual preservation and maintenance of an equal acreage of in-

kind caracara habitat within the Plan-Wide/Preservation and Very Low Density Use areas, so there will 

be no net loss of caracara habitat within the HCP Area. Since burrowing owls utilize the same habitats as 

caracara, potential impacts will be fully mitigated.  The actual acreage of Florida burrowing owl habitat 

to be perpetually preserved and managed will be dictated by mitigation needs determined during 

project-level assessment and permitting, under the terms of the ITP and the FWC programmatic permit 

for the HCP Area.   

As noted for the caracara and the Florida sandhill crane, sustained habitat management is a major factor 

for Florida burrowing owl occurrence, and the existing conditions within the HCP Area do not require 

property owners to manage lands for Florida burrowing owl, except as the result of prior permitting 

commitments. Therefore, under the Plan, potentially thousands of acres of suitable habitats would be 

preserved in perpetuity for the mutual benefit of caracara, Florida sandhill crane, and Florida burrowing 

owl. 

Potential Take of Florida Burrowing Owl 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a Florida burrowing owl to such an extent that the owl’s normal behavioral patterns are 

significantly disrupted.36  Potential impacts may include human activity and noise associated with 

                                                           
36 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the Florida 
burrowing owl, and their spatial and temporal extent. FWC (2013c) recommended a buffer distance of 125 m (400 
ft) from nest sites during the nesting season (January – August) to minimize disturbance for breeding sandhill 
cranes. Therefore, a distance of 125 m was used in Appendix A to define the spatial extent of potential disturbance 
effects. This distance is considered a conservative estimate for disturbance effects, because it incorporates 
reported flushing distances (75 m) plus an “awareness zone” of 50 m (Stys 1997). 
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construction activities, earth mining, and other human activities while the Plan is being implemented. 

Florida burrowing owls are tolerant of many human activities, and utilize vacant lots within urban areas, 

and may use these areas year-round (FWC 2013c). Therefore, incidental take of Florida burrowing owl is 

possible in the form of harassment as a result of potential impacts to up to 7,357 acres of burrowing owl 

habitat; activities associated with in-kind restoration of an equivalent acreage of habitat (i.e., caracara 

mitigation); and human disturbances during the implementation of Covered Activities or land 

management activities.  

6.5.1.3 Southeastern American Kestrel 

Potential Impacts to Southeastern American Kestrel Habitat 

The southeastern American kestrel is closely associated with the southeastern sandhill ecosystem. The 

typical sandhill landscape consists of a widely-spaced canopy of longleaf pine (Pinus palustris) or slash 

pine (P. elliottii var densa) with wiregrass (Aristida stricta) and forb-dominated groundcover. This 

ecosystem does not occur within the HCP Area, but open-canopy pine flatwoods are a habitat analogue.  

Southeastern American kestrels also use a variety of other natural communities in Florida including 

scrub, scrubby flatwoods, and dry prairie. Pasture areas can also serve as habitat, including breeding 

habitat, as long as nesting substrates such as nest boxes are provided. 

The habitat impact assessment for the southeastern American kestrel within the HCP Area included pine 

flatwoods, improved pasture, unimproved pasture, herbaceous dry prairie, and wet prairie. Since the 

land cover data in Table 6-1 cannot accurately estimate pasture habitat (due to the inclusion of cropland 

and pasture in a single land cover class), this analysis of potential impacts utilizes the 2008 SFWMD land 

cover database (SFWMD 2011). An estimated 5,104 acres of improved pasture, 453 acres of pine 

flatwoods, 1,009 acres of unimproved pasture, 248 acres of wet prairie, and 996 acres of herbaceous dry 

prairie (7,810 acres total) occur within the Covered Activities land designation. The areas designated 

under the Plan for Preservation/Plan-Wide Activities and Very Low Density Use contain an estimated 

9,812 acres of improved pasture, 4,919 acres of pine flatwoods, 2,999 acres of unimproved pasture, 

1,720 acres of wet prairie, and 993 acres of herbaceous dry prairie (20,443 acres total). 

Therefore, if all potential habitat areas for the southeastern American kestrel (7,810 acres) were 

impacted within the Covered Activities areas, more than 2.5 times that area (20,443 acres) of potentially 

suitable southeastern American kestrel habitat will be preserved and available for mitigation activities 

under the Plan. As noted in section 7.2.1.1, permanent losses of caracara habitat within the Covered 

Activities area will be mitigated through restoration and perpetual preservation and maintenance of an 

equal acreage of in-kind caracara habitat within the Plan-Wide/Preservation and Very Low Density Use 

areas, so there will be no net loss of caracara habitat within the HCP Area. Since southeastern American 

kestrels utilize nearly the same habitats as caracara (with the exception of pine flatwoods), potential 

impacts to the open habitats will be fully mitigated.  The actual acreage of southeastern American 

kestrel habitat to be perpetually preserved and managed will be determined during project-level 
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assessment and permitting, under the terms of the ITPs and the FWC programmatic permit for the HCP 

Area.  

Potential Take of Southeastern American Kestrel 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a southeastern American kestrel to such an extent that the kestrel’s normal behavioral 

patterns are significantly disrupted.37  FWC (2013d) noted that “Research is needed on the acceptable 

thresholds of noise and disturbance tolerable by southeastern American kestrels in agricultural-

dominated landscapes in Florida, where many nest boxes are located.” Potential impacts may include 

human activity and noise associated with construction activities, earth mining, and other human 

activities while the Plan is being implemented. Therefore, incidental take of southeastern American 

kestrel is possible in the form of harassment as a result of potential impacts to up to 7,810 acres of 

kestrel habitat and in-kind restoration of an equivalent acreage of habitat (i.e., caracara mitigation), and 

human disturbances during the implementation of Covered Activities or land management activities.  

6.5.1.4 Little Blue Heron, Tricolored Heron, and Roseate Spoonbill 

Potential Impacts to Little Blue Heron, Tricolored Heron, and Roseate Spoonbill Habitat 

In light of the significant overlap in habitat, distribution and geographic range, as well as shared threats 

faced by the little blue heron, the tricolored heron, and the roseate spoonbill, the combined potential 

habitat impacts and take assessments for these three species are addressed together in this section 

(Endries et al. 2009, 79; FWC 2013e). 

Wading birds, including the little blue heron, tricolored heron, and roseate spoonbill, depend on healthy 

wetlands, mangrove and other islands, and vegetated areas suitable for resting and breeding that are 

near foraging habitat. These wading birds forage in shallow marine, brackish, or freshwater sites, 

including tidal ponds and sloughs, mudflats, mangrove-dominated pools, freshwater sloughs and 

marshes, and human-created impoundments. The little blue heron relies on freshwater forage sites to 

raise young until they become more salt tolerant (Frederick 1996, Rodgers 1996). 

The acreages of various freshwater wetland types within the HCP Area provide gross estimates of 

potential impacts to wading bird habitat, and similar estimates of the potential for habitat conservation 

measures (Table 6-1). Within the areas designated for Covered Activities, the total acreage of native 

wetlands excepting wet flatwoods (CLC codes 2100, 2110, 2120, 2121, 2200, 2210, 2211, 2213, 22131, 

2214, 2220, and 2230) is estimated to be 2,728 acres. By contrast, the areas designated for 

                                                           
37 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the 
southeastern American kestrel, and their spatial and temporal extent. Stys (1993) recommended a buffer distance 
of 150 m from nest sites during the nesting season (January – August) to minimize disturbance for breeding 
kestrels, although no data or literature were cited to support the recommendation. No data are available regarding 
disturbance distances for foraging kestrels. Therefore, a distance of 150 m was used in Appendix A to define the 
spatial extent of potential disturbance effects. 
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Preservation/Plan-Wide Activities and Very Low Density Use under the Plan contain an estimated 51,467 

acres of native wetlands (excepting wet flatwoods). These acreage estimates do not provide information 

regarding habitat suitability, but do indicate that the areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use under the Plan contain approximately 19 times the area of potential 

wading bird habitat as compared to the Covered Activities areas.  

Potential Take of Little Blue Heron, Tricolored Heron, and Roseate Spoonbill 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a little blue heron, tricolored heron, and/or roseate spoonbill to such an extent that the 

species’ normal behavioral patterns are significantly disrupted.38  Potential impacts may include human 

activity and noise associated with construction activities, earth mining, and other human activities while 

the Plan is being implemented. Little blue herons, tricolored herons, and roseate spoonbills utilize 

manmade habitats (e.g., stormwater treatment areas, ponds, ditches) for foraging where humans are 

present (FWC 2013e), and recommended buffer distances for little blue herons and tricolored herons 

are approximately 100 meters (Rodgers and Smith 1995; FWC 2013e). Given that the Covered Activities 

areas contain a low proportion of potential foraging habitats, and that the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use possess extensive availability of native 

wetland habitats, take of little blue herons, tricolored herons, or roseate spoonbills in the form of 

harassment is possible but unlikely.  

6.5.2 Mammals 

6.5.2.1 Big Cypress Fox Squirrel 

Potential Impacts to Big Cypress Fox Squirrel Habitat 

Natural habitats for BCFS include south Florida slash pine (Pinus elliottii var. densa) forests, cypress 

swamp forests, live oak (Quercus virginiana) hammocks, tropical hardwood forests, coastal broadleaf 

evergreen hammocks, and mangrove swamps (FWC 2013g). Optimal habitat conditions for BCFS are 

dependent upon the availability of appropriate trees for nest sites, abundant year-round food resources, 

                                                           
38 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for the little 
blue heron, tricolored heron, and the roseate spoonbill, and their spatial and temporal extent. A number of studies 
have quantified disturbance distances for these species, from a variety of disturbance sources (Rodgers and Smith 
1995; Rodgers and Smith 1997; Rodgers and Schwikert 2002; Rodgers and Schwikert 2003). Rodgers and Smith 
(1995) recommended a set-back distance of 100 m from mixed wading bird colonies for human disturbance that is 
most consistent with the Covered Activities, a recommendation echoed by FWC (FWC 2013e). Therefore, a 
distance of 100 m was used in Appendix A to define the spatial extent of potential disturbance effects for these 
species. This distance is considered a conservative estimate for disturbance effects, because a) disturbances from 
Covered Activities will not generally involve a fast, direct approach of machines toward birds; b) wading bird 
foraging and potential nesting areas along the edges of Covered Activities areas are typically buffered by 
vegetation that reduces the visual and noise disturbance effects; and c) these wading birds are routinely observed 
in native habitats directly adjacent to current agricultural operations that involve large machinery and human 
activity, and may be habituated to disturbances. 
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and an open understory with little or no bushes or shrub layer present (Jodice and Humphrey 1992, 

Eisenberg et al. 2011). 

The habitat impact assessment for the BCFS within the HCP Area included all forest types, which 

included pine flatwoods, hardwood-conifer mixed, temperate hardwood (oak hammock), cabbage palm, 

cypress, cypress-pine-cabbage palm, and wetland forested mixed (Table 6-1; CLC codes 1120, 1311, 

1312, 2200, 2210, 2211, 2213, 22131, 2214, 2220, 2221, 2230, and 2232.). An estimated 2,571 acres of 

forested habitats occur within the Covered Activities land designation, occurring primarily as 

fragmented forest patches. The areas designated for Preservation/Plan-Wide Activities and Very Low 

Density Use under the Plan contain an estimated 38,248 acres of forested habitats, much of which is not 

fragmented by roads or agricultural land uses. These acreage estimates do not provide information 

regarding habitat suitability, but do indicate that the areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use under the Plan contain almost 15 times the area of potential BCFS 

native habitat as compared to the Covered Activities areas. 

Potential Take of Big Cypress Fox Squirrel 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys a BCFS to such an extent that the squirrel’s normal behavioral patterns are significantly 

disrupted.39  Potential impacts may include human activity and noise associated with construction 

activities, earth mining, and other human activities while the Plan is being implemented. Big Cypress fox 

squirrels are tolerant of many human activities, inhabiting urbanized areas with sufficient food sources 

and nest sites, such as golf courses and parks (FWC 2013g). Given that the Covered Activities areas 

contain a low proportion of forested habitats, which exist in fragmented patches, and that the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use possess extensive 

interconnected areas of native forested cover, take of BCFS in the form of harassment is possible but 

unlikely. 

6.5.2.2 Everglades Mink 

Potential Impacts to Everglades Mink Habitat 

Limited data are available for habitat utilization by the Everglades mink, but the species has been 

documented in a variety of wetland environments (FWC 2016e). Wetlands that hold standing water are 

essential for feeding and raising young, and maintaining connectivity between wetlands is important for 

facilitating movement between wetland habitats. 

                                                           
39 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for BCFS, and 
their spatial and temporal extent. FWC (2013g) noted that current guidelines recommend a buffer distance of 38 m 
from nest trees. The same publication noted that buffers up to 250 m from nest sites may be warranted, based on 
a recent study by Kellam et al. (2016), but that buffer distance was calculated from home-range estimates rather 
than observed responses of BCFS to human disturbance. No observational data are available regarding disturbance 
distances for BCFS. Therefore, a distance of 38 m was used in Appendix A to define the spatial extent of potential 
disturbance effects. 
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The habitat impact assessment for the Everglades mink within the HCP Area included all wetland types, 

and natural lakes/ponds (Table 6-1; CLC codes 2100, 2110, 2120, 2121, 2200, 2210, 2211, 2213, 22131, 

2214, 2220, 2221, 2230, and 3100). An estimated 2,897 acres of wetland habitats occur within the 

Covered Activities land designation, occurring primarily as isolated remnant wetland areas. The areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use under the Plan contain an 

estimated 50,279 acres of wetland habitats, many of which are large, unfragmented and interconnected 

wetland systems. These acreage estimates do not provide information regarding habitat suitability, but 

do indicate that the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use 

under the Plan contain over 17 times the area of potential Everglades mink native habitat as compared 

to the Covered Activities areas. 

Potential Take of Everglades Mink 

Take in the form of harassment has the potential to occur if a Covered Activity or land management 

activity annoys an Everglades mink to such an extent that the mink’s normal behavioral patterns are 

significantly disrupted.40  Potential impacts may include human activity and noise associated with 

construction activities, earth mining, and other human activities while the Plan is being implemented. 

Everglades mink are cryptic by nature and may not be detected during the course of surveys or 

construction activities. Given that the Covered Activities areas contain a low proportion of wetland 

habitats, which typically exist as smaller isolated wetlands, and that the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use possess extensive interconnected areas of 

native wetland habitats, take of Everglades mink in the form of harassment is possible but unlikely. 

6.6 Migratory Birds 

The Plan seeks take coverage under the Endangered Species Act for the Covered Species, including 

federally-listed and state-listed bird species, that have been documented to consistently occur within or 

near the HCP Area. Several bird species that occur within the HCP Area are not federally–listed, but are 

subject to the Migratory Bird Treaty Act (MBTA). The FWS “Information for Planning and Consultation” 

(IPaC) website identifies up to 26 non-listed bird species that may occur within the HCP Area and may be 

subject to the MBTA. Many of these species primarily utilize coastal habitats (e.g., beaches, mangroves) 

and occur infrequently in the HCP Area. Other birds, such as the swallow-tailed kite, limpkin, and red-

headed woodpecker, occur consistently in the area and could potentially be impacted by HCP-related 

activities. 

                                                           
40 Appendix A includes two spreadsheets that deconstruct the Covered Activities (residential/commercial 
development and earth mining) into sub-activities that characterize the nature of potential stressors for Everglades 
mink, and their spatial and temporal extent. FWC (2016e) recommends that potentially occupied habitats should 
be buffered by a minimum distance of 25-35 ft (7-11 m) from disturbances, and that disturbance should be 
avoided within 200 meters of a known den site. Therefore, a distance of 11 m was used in Appendix A to define the 
spatial extent of potential disturbance effects near wetland habitats, while 200 meters was used for known den 
sites. 
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The HCP Handbook (USFWS and NMFS 2016, 7-7) notes that the Service cannot authorize incidental take 

for MBTA-protected species that are not listed under the ESA,41 but identifies several approaches for 

addressing potential impacts to these birds. Under the Plan, the applicants propose to implement 

avoidance measures from the FWS “Nationwide Standard Conservation Measures” (USFWS 2016b), and 

include these with the ITP terms and conditions under “Other Measures as Required.” Based on the 

large scale of Covered Activities under the Plan, each project require flexibility to establish appropriate 

avoidance measures tailored to the project (e.g., timing of impacts within a project boundary).  The 

relatively low proportion of native habitats within the areas designated for Covered Activities under the 

Plan minimizes the potential for impacts. 

6.7 Bald Eagle 

Although the bald eagle (Haliaeetus leucocephalus) was removed from the endangered species list in 

2007, it remains protected under federal law by the MBTA and the Bald and Golden Eagle Protection Act 

(BGEPA), and under Florida state law (68A-16.002, F.A.C.) Applicants may choose to include bald eagles 

as a Covered Species in an ITP application (USFWS and NMFS 2016, 7-8). 

At least two bald eagle nests are currently documented within the HCP Area, both within areas to be 

permanently preserved, and another five eagle nests are documented within a mile of the HCP Area 

boundary. However, the applicants are not seeking incidental take coverage for bald eagle for the 

following reasons. First, bald eagle nests typically have not occurred within the Covered Activities areas, 

presumably due to the general lack of suitable nesting sites in previously cleared agricultural areas (and 

extensive areas of suitable nesting sites nearby). Second, should bald eagles nest within an individual 

project area when Covered Activities are being implemented, the permittees can almost certainly avoid 

incidental take by adhering to the FWS guidelines, and providing a minimum 200-meter (660-foot) 

buffer between construction activities and the eagle nest. Finally, if it is impractical to observe a 200-

meter buffer around a nest tree, the permittee can coordinate with the Service and apply for an eagle 

take permit. 

  

                                                           
41  On December 22, 2017, the Solicitor’s Office for the U.S. Department of the Interior issued a legal opinion 
concluding that the MBTA take prohibition applies only to “direct and affirmative purposeful actions that reduce 
migratory birds, their eggs, or their nests, by killing or capturing, to human control,” and does not apply to a take 
that is incidental to an otherwise lawful action that results – even directly and foreseeably – in the death of a 
protected bird.  U.S. Department of Interior. 2017. The Migratory Bird Treaty Act Does Not Prohibit Incidental 
Take. Solicitor’s Opinion M-37050. Issued December 22, 2017. Available at: 
https://www.doi.gov/sites/doi.gov/files/uploads/m-37050.pdf. 
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7. CONSERVATION PLAN FOR OTHER COVERED SPECIES 

The HCP Area comprises 151,779 acres, of which approximately 107,000 acres will ultimately be 

preserved under the Plan.  (See Chapter 2, including Figure 2-1 and Table 2-1, and footnote 1 in section 

6.1 for an explanation of the area designations under the Plan.) Chapter 4 (Florida Panther) described 

the natural history and current status of the panther, the potential impacts to the panther associated 

with the Covered Activities, and the actions to be implemented for panther conservation (the 

conservation plan for the panther). Chapter 5 (Other Covered Species) described the natural history and 

current status of the 18 other Covered Species, and Chapter 6 provided potential habitat impact 

estimates and incidental take assessments for each of the 18 other Covered Species. 

This chapter describes the conservation plan for the 18 Covered Species other than the Florida panther, 

including biological goals and objectives. These other Covered Species, along with the Florida panther, 

benefit primarily from the permanent preservation and maintenance of large, interconnected, and 

ecologically important blocks of habitat mosaics within the HCP Area.  

Through the permanent preservation and maintenance of these extensive, unfragmented South Florida 

landscapes, the Plan creates exceptional opportunities for habitat-specific and species-specific 

conservation actions that can serve as multi-species mitigation for unavoidable impacts associated with 

the Covered Activities. The conservation actions described in this chapter fully offset anticipated impacts 

to the 18 other Covered Species within the Covered Activities areas, where relatively small, isolated 

native habitat patches within extensive agricultural areas generally exhibit altered ecology due to edge 

effects, exotic plant infestations, water table fluctuations, and other disturbances.  The HCP Handbook 

(USFWS and NMFS 2016, 9-3) notes the conservation benefits of large-scale plans like this one: 

The HCP planning process can be used to develop plans that enhance connectivity and 
protect larger blocks of land that have value beyond the acres protected: these areas 
can be large enough to sustain species, and/or can connect areas needed to maintain 
genetic diversity and sustain metapopulation dynamics. For example, larger scale plans 
can provide a landscape scale conservation vision and programmatic approach which 
can confer a net benefit to conservation by their scale and strategic approach to 
conservation design.  

7.1 APPROACH TO BIOLOGICAL GOALS AND OBJECTIVES 

Section 10(a)(2)(A) of the Act requires that an HCP specify the measures that the permittee will take to 

minimize and mitigate, to the maximum extent practicable, the impacts of the taking of any federally-

listed species as a result of activities addressed by the plan. 

As part of the HCP Handbook Addendum, or “Five Point Policy,” adopted by the Services in 2000, HCPs 

establish biological goals and objectives (65 Fed. Reg. 35242 (June 1, 2000)).  The purpose of the 

biological goals is to ensure that the conservation program in the HCP is consistent with the 

conservation and recovery goals established for the species.  The goals are also intended to provide an 

understanding of why these actions are necessary.  These goals are developed based on the species’ 

biology, threats to the species, the potential effects of the Covered Activities, and the scope of the HCP. 
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The revised HCP Handbook (USFWS and NMFS 2016, Chapter 9) provides more detailed guidance 

related to the “Five Point” Policy and the development of biological goals and objectives for HCPs. 

Pursuant to the Plan, the ITPs will require preservation of the vast, interconnected lands designated for 

Preservation/Plan-Wide Activities and Very Low Density Use through conservation easements.  The 

conservation easements will be held by a State of Florida agency (FWS, FDACS FDEP, or SFWMD), with 

USFWS retaining full third-party enforcement rights (see section 2.2). Implementation of the Plan will 

generate funds that will be deposited to the Marinelli Fund and used to pay all costs of implementing 

the Plan.  As described in more detail in chapter 9, the Marinelli Fund is projected to receive 

approximately $150 million during the 50-year term of the ITPs, far in excess of what will be required to 

implement the Plan. These additional funds will be used for additional conservation initiatives, which 

will be undertaken at the discretion of the Fund’s Board of Directors – comprised of representatives of 

each of the four conservation organizations that are members of the FPPP (Audubon Florida, Audubon 

of the Western Everglades, Defenders of Wildlife, and Florida Wildlife Federation), two representatives 

of the landowner members of the FPPP, and one at-large member who will serve at the invitation of the 

other six members of the Board – in coordination with the Service and FWC, where appropriate.   

The general biological goals and objectives for the other Covered Species under the Plan include the 

following: 

• Preserving and maintaining a landscape mosaic of native habitats, pastures, and rural open 

space within the lands designated under the Plan for Preservation/Plan-Wide Activities and Low 

Density Use that provides major conservation benefits to the Covered Species, including the 

regional wildlife corridors that provide landscape-scale linkages between existing public 

conservation lands (Figure 2-1); 

• Providing in-kind mitigation for permanent losses of other Covered Species habitat associated 

with implementation of the Covered Activities, including habitat preservation, and habitat 

restoration, enhancement, and/or creation; and 

• Contributing to the Marinelli Fund, which will be used to fund initiatives and activities that 

provide conservation benefits to the Florida panther and the other Covered Species (see 

Chapter 9). 

Implementation of the conservation actions for many of the other Covered Species will occur 

concurrently with the recording of conservation easements for panther mitigation, and subsequent land 

management and monitoring activities. In general, the panther mitigation will preserve and maintain 

larger blocks of varied habitat types that will also mitigate for unavoidable impacts to other Covered 

Species habitats. This is also true for wetland-dependent species such as wading birds, although direct 

wetland impacts may be mitigated through other means under the USACE 404(b)(1) permitting 

guidelines. 

As described in the biological goals and objectives for the Florida panther (section 4.3.1), the permittees 

will maintain the lands to be preserved within existing land cover types, preserving the overall ecological 
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functions that exist at the time of ITP issuance (see section 2.2, Management of Preserved Lands, for a 

description of typical land management activities). The baseline conditions of the HCP Area will be 

documented through the use of publicly available and/or commercial orthorectified aerial imagery, 

acquired during the first dry season after ITP permit issuance. The baseline conditions documented in 

the imagery will provide the primary dataset for compliance monitoring of land cover types, extents, 

conditions, and land management throughout the 50-year term of the ITP. 

Biological surveys for all of the Covered Species will be conducted at project-level scales during the 

planning and environmental permitting phases of each individual project, and during pre-construction 

activities as required. Detailed land cover mapping will also be conducted at the project-level scale to 

serve as a basis for quantifying project habitat impacts and preservation. Depending on the land cover 

types (potential habitats) present on the project site, species-specific surveys may be performed to 

determine whether Covered Species occur onsite. If no potential habitat for a Covered Species exists 

onsite or adjacent to the project, a species-specific survey for that species will not be performed. For 

example, if no pine flatwoods exist on or near a project site, no surveys for RCW will be performed.  

The “Five Point Policy” (65 Fed. Reg. at 35251) states that “Multiple species HCPs may categorize goals 

by species or by habitat, depending on the structure of the operating conservation program….Habitat-

based goals are expressed in terms of amount and/or quality of habitat. Species-based goals are 

expressed in terms specific to individuals or populations of that species. Complex multispecies or 

regional HCPs may use a combination of habitat- and species-specific goals and objectives.”  Under the 

Plan, the overall benefits of the conservation actions are underscored by the fact that nearly all (96 

percent) of the lands slated for preservation will remain interconnected in perpetuity, facilitating species 

occupancy and movement across the HCP Area and the surrounding region. 

For the purpose of establishing biological goals and objectives that address habitat conservation for 

each of the other Covered Species, the sections below follow an outline and numbering system similar 

to those used in the species accounts provided in Chapter 5, and the potential impacts and incidental 

take assessments described in Chapter 6. For example, the northern crested caracara species account 

and impact assessment were provided in sections 5.2.1.1 and 6.2.1.1, respectively, while the caracara 

biological goals and objectives can be found below in section 7.2.1.1. This organizational format 

facilitates the cross-referencing of the other Covered Species’ ecological requirements, the potential 

impacts from the Covered Activities, and the conservation measures to be implemented for each species 

in terms of biological goals and objectives. 

Note that the primary conservation objectives and measures described in the following sections for 

preserving extensive areas of habitat do not include any habitat acreages from the Base Zoning land 

designation (Half Circle L Ranch property; see section 2.5). The status of that property relative to the 

Plan will be finalized by the conclusion of the ITP review and NEPA processes. State and county 

conservation acquisition programs (Florida Forever and Conservation Collier) have targeted the property 

for potential acquisition. Therefore, the habitat preservation acreages reported in sections 7.2-7.5 

below are minimum estimates of eventual preservation extents that do not include any Half Circle L 

Ranch (Base Zoning) acreages.  
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Regardless of the eventual status of the Half Circle L Ranch property under the HCP, or whether the 

property remains within the HCP at all, the Plan as described will still be robust and viable in terms of its 

overall design, conservation value, and regulatory compliance. This remains true because a) there is an 

excess of PHUs within the Plan-Wide/Preservation land designation alone relative to panther habitat 

impacts (see section 4.2.2.3); and b) the Plan-Wide/Preservation and Very Low Density Use habitat 

acreage preservation areas and/or specific habitat restorations (e.g., caracara habitat) fully offset or 

exceed the mitigation required for habitat impacts occurring within the Covered Activities areas. 

7.2 BIOLOGICAL GOALS, OBJECTIVES, AND MEASURES FOR OTHER COVERED SPECIES 

(FEDERALLY-LISTED SPECIES) 

7.2.1 Birds 

7.2.1.1 Northern Crested Caracara 

Objective 1:  Preserve and maintain caracara habitats within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. 

Measure 1.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts caracara habitat. The lands placed under conservation easement(s) will be 

maintained in perpetuity to fully offset functional losses from permanent caracara habitat 

impacts.  

An estimated 15,775 acres of core habitat areas for caracara (FLUCCS codes 211, 212, 310, and 

643; see section 6.2.2.1) are included in the areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use, consisting of a combination of improved pasture, 

unimproved pasture, herbaceous dry prairie, and wet prairie habitats. These habitats also 

provide multiple species benefits for Florida sandhill crane, Florida burrowing owl, and 

southeastern American kestrel.  

Objective 2: Restore, as needed, suitable caracara core habitat areas to mitigate for permanent 

caracara habitat losses associated with the Covered Activities. 

Measure 2.1: Permanent losses of caracara habitat associated with the Covered Activities will 

be mitigated through restoration of an equal acreage of in-kind caracara core habitat areas as 

needed, resulting in no net loss of caracara habitat acreage within the HCP Area. 

Within the estimated 15,775 acres of caracara core habitat areas that are included in the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use, some existing 

habitat areas may be sub-optimal for caracara utilization due to grazing rotations, vegetation 

structure (overgrowth), and community composition (e.g., encroachment by shrubs). 

Restoration and perpetual maintenance of these areas will be designed to achieve no net loss 

for habitat that may be utilized by caracaras. Perpetual maintenance includes maintaining short-

stature grasses (<12” high) through a combination of grazing, mowing, and/or prescribed burns; 
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planting/maintaining cabbage palms as nesting trees; and preventing over-encroachment of 

shrubs. 

Objective 3: Time the implementation of Covered Activities to avoid and minimize impacts to 

caracara nesting where breeding caracara pairs are present. 

Measure 3.1: Caracara nest surveys will be conducted during project permitting and prior to 

commencement of construction activities, according to USFWS caracara survey protocols.  

Measure 3.2: Construction activities will not occur within a caracara nest tree primary zone 

(300 meters/984 feet radius) during the caracara nesting season (November through April).  

In addition to the conservation objectives and measures described above, the permittees will implement 

many of the recommended management practices described in Morrison (2001) to benefit caracara 

within the Preservation/Plan-Wide Activities and Very Low Density Use areas. The permittees already 

implement many of these management activities as part of their general land management practices, 

which benefit the multiple species that utilize caracara habitat (e.g., Florida sandhill crane; burrowing 

owl; and southeastern American kestrel). 

See section 7.6.1.3 for additional best management practices (BMPs) that may benefit multiple species 

under the Plan. 

7.2.1.2 Wood Stork 

Objective 1: Preserve and maintain wood stork foraging and roosting habitats within the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use. 

Measure 1.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts wood stork habitat. The lands placed under conservation easement(s) will 

be maintained in perpetuity to fully offset functional losses from permanent wood stork habitat 

impacts. 

An estimated 51,467 acres of native wetland habitats (Table 6-1, CLC codes 2100, 2110, 2120, 

2121, 2200, 2210, 2211, 2213, 22131, 2214, 2220, and 2230) for wood stork are included in the 

areas designated for Preservation/Plan-Wide Activities and Very Low Density Use, consisting of a 

combination of native wetland forested communities and native wetland herbaceous 

communities.  

Objective 2: Preserve, restore, enhance, and/or create suitable wood stork habitat to mitigate for 

permanent wood stork habitat losses associated with the Covered Activities. 

Measure 2.1: Permanent habitat losses to native wood stork habitat associated with the area 

designated for Covered Activities will be mitigated for through preservation, restoration, 
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enhancement, and/or creation of in-kind wood stork habitat to fully offset functional losses. 

These activities will typically occur in conjunction with the USACE 404 permitting process. 

Measure 2.2: Where feasible, in-kind wetland mitigation will be directed toward 

enhancement and/or restoration of suitable short-hydroperiod foraging habitats (shallow open 

marshes, wet prairies) for wood storks, that function across a range of hydrologic conditions to 

concentrate prey during pre-nesting and fledging periods. These specific habitat conditions also 

provide nesting habitat for the Florida sandhill crane.  

Measure 2.3: Where feasible, foraging habitat restoration/enhancement will be directed to 

areas designated for Preservation/Plan-Wide Activities and Very Low Density Use as close to 

nesting colony locations as practicable. The conservation objective is to increase the probability 

of successful foraging by pre-nesting adults and fledgling wood storks (Tsai et al. 2011; 

Borkhataria et al. 2013). 

The USFWS habitat management guidelines for wood stork (Ogden 1990b) remain the primary reference 

for wood stork conservation practices. The most recent 5-year review (USFWS 2007a) recommended an 

update to the guidelines, and recommended that mitigation procedures consider replacing impacted 

wood stork foraging wetlands with wood stork foraging wetlands of similar or better quality and 

quantity. This recommendation is consistent with conservation measure 2.2 above. 

7.2.1.3 Red-Cockaded Woodpecker (RCW) 

Objective 1: Determine presence/absence of RCW within lands designated for Covered Activities on 

a project-by-project basis. 

Measure 1.1: As RCW occurrence has not been documented within the HCP Area, RCW 

surveys will be performed within RCW potential habitat (pine flatwood) areas that are located 

within the Covered Activities land designation. Surveys will be conducted according to USFWS 

protocols (USFWS 2003a, Appendix 4) during project permitting to determine presence/absence 

of RCW within a project area. 

Objective 2: Preserve potential RCW habitat within areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use. 

Measure 2.1: An estimated 8,757 acres of potential RCW habitat (pine flatwoods) are included 

in the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use.  These 

potential habitat areas will be placed under conservation easements as part of the mitigation for 

impacts to Florida panther habitat.  

Objective 3: Maintain pine flatwoods within the areas designated for Preservation/Plan-Wide 

Activities and Very Low Density Use to benefit multiple Covered Species, including RCW (if colonized). 
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Measure 3.1: Maintain pine flatwoods as suitable RCW habitat (e.g., open understory) if RCWs 

are present. This land management also maintains suitable habitat for Florida panther, panther 

prey base, eastern indigo snake, gopher tortoise, and Big Cypress fox squirrel (BCFS).  

The RCW recovery plan (USFWS 2003a, Appendix 5) advised that “frequent prescribed burning of 

foraging habitat, especially during the growing season, is strongly recommended. Development and 

protection of herbaceous groundcovers facilitates prescribed burning and benefits red-cockaded 

woodpeckers.” Where practicable within preserved pine flatwood areas, frequent prescribed burns 

would benefit any RCW individuals that dispersed into the area, in addition to other Covered Species 

such as the gopher tortoise, eastern indigo snake, eastern diamondback rattlesnake, and Big Cypress fox 

squirrel. If RCWs are found within preserved pine flatwood areas during the term of the ITP, the 

permittee will coordinate with USFWS on habitat management plans. 

7.2.1.4 Florida Scrub Jay 

Objective 1: Determine presence/absence of Florida scrub jay within the area designated for 

Covered Activities on a project-by-project basis. 

Measure 1.1: Florida scrub jay occurrence was last documented within the HCP Area over 20 

years ago, and no suitable scrub jay habitats are known to exist within the HCP Area. Florida 

scrub jay surveys will be performed to determine presence/absence during project permitting, 

in locations where prior occurrence data and/or the presence of potential habitats (scrub oaks, 

scrubby flatwoods, etc.) are observed. Scrub jay surveys will follow USFWS survey protocols 

(USFWS 2007d) to determine presence/absence of scrub jays within a project area.  

Objective 2: Translocate any isolated individual Florida scrub jays or family groups located within the 

Covered Activities areas to viable populations, to the extent possible. 

Measure 2.1: Coordinate with USFWS to translocate any “individual birds and/or family 

groups on private lands that are covered by Federal incidental take permits/authorizations 

where any legally required minimization and/or mitigation obligations have been fully met” 

(USFWS 2011c). 

Objective 3: Provide mitigation for unavoidable impacts to potential scrub jay habitat areas if Florida 

scrub jays are documented within a project area. 

Measure 3.1: Permanent losses of occupied Florida scrub jay habitat associated with the 

Covered Activities will be mitigated through enhancement and/or restoration of an equal 

acreage of in-kind Florida scrub jay habitat within the Immokalee Urban Area; OR 

Measure 3.2: Deposit funding into the Florida Scrub-jay Conservation Fund (USFWS 2009e), 

according to a formula to be determined by USFWS and the applicants. 

No suitable patches of Florida scrub jay habitat are known to exist within the HCP Area. Therefore, 

management actions are limited to scrub jay surveys, with mitigation for impacts, and/or potential 
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translocation of scrub jays to occur if any individuals are detected. If scrub jays are documented within a 

project boundary during the nesting season, the permittee will observe a 50-meter (164-foot) buffer 

around the occupied habitat/nest until any young have fledged. 

7.2.1.5 Everglade Snail Kite 

Objective 1: Preserve extensive and varied wetland systems in the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use that serve as potential snail kite foraging 

and roosting habitats within those areas. 

Measure 1.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts snail kite habitat. The lands placed under conservation easement(s) will be 

maintained in perpetuity to fully offset functional losses from permanent snail kite habitat 

impacts. 

An estimated 17,348 acres of freshwater marsh habitats for snail kite (CLC codes 2100, 2120, 

and 2121) are included in the areas designated for Preservation/Plan-Wide Activities and Very-

Low Density Use. An additional 8,493 acres of wet prairie and bog habitats (CLC code 2110) are 

also included within these areas. 

Objective 2: Preserve, and potentially restore, enhance, and/or create suitable snail kite foraging 

and/or nesting habitat to mitigate for permanent snail kite habitat losses associated with the 

Covered Activities. 

Measure 2.1: Permanent habitat losses to native snail kite habitat associated with the 

Covered Activities will be mitigated through preservation, and potentially restoration, 

enhancement and/or creation of an equal acreage of in-kind snail kite habitat. These activities 

will typically occur in conjunction with the USACE 404 permitting process. 

Recommendations for maintaining and enhancing snail kite foraging and roosting habitat are provided in 

the USFWS Draft Snail Kite Management Guidelines (USFWS 2006b). The management actions focus on 

maintaining apple snail populations in wetlands, controlling exotic/nuisance wetland and aquatic plant 

species, and buffering nest areas from human activities. The permittees will coordinate with the Service 

to identify snail kite foraging and nesting areas in the vicinity of a project, and coordinate management 

actions with USACE permitting. 

7.2.2 Reptiles 

7.2.2.1 Eastern Indigo Snake 

Objective 1: Preserve and maintain native eastern indigo snake habitats within the areas designated 

for Preservation/Plan-Wide Activities and Very Low Density Use. 
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Measure 1.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts eastern indigo snake habitat. The lands placed under conservation 

easement(s) will be maintained in perpetuity to offset losses from permanent indigo snake 

habitat impacts. In most cases, these potential habitat areas will be placed under conservation 

easements as part of the mitigation for impacts to Florida panther habitat.  

An estimated 11,245 acres of native upland habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 

1400, and 1500) for the eastern indigo snake are included within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. This preservation is consistent with 

the recovery action plan (USFWS 2009f): “Extensive tracts of wild land (not fragmented by 

roads) are the most important refuge for eastern indigo snake populations.” 

As with habitat management for RCW, gopher tortoise, eastern diamondback rattlesnake, and BCFS, 

frequent prescribed burning of pine flatwoods and other upland forest types and exotic plant removal 

will help to maintain an open understory that benefits the eastern indigo snake. 

7.2.3 Mammals 

7.2.3.1 Florida Bonneted Bat 

Objective 1: Preserve a wide extent of Florida bonneted bat potential roosting and foraging habitats 

within the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use 

Measure 1.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts Florida bonneted bat habitat. The lands placed under conservation 

easement(s) will be maintained in perpetuity to offset losses from permanent bonneted bat 

habitat impacts. In most cases, these potential habitat areas will be placed under conservation 

easements as part of the mitigation for impacts to Florida panther habitat. 

An estimated 63,942 acres of upland forest, wetland forest, and herbaceous wetlands habitats 

(CLC codes 1120, 1311, 1312, 1340, 1400, 1500, 2100, 2110, 2120, 2121, 2200, 2210, 2211, 

2213, 22131, 2214, 2220, 2221, 2230, and 2232) for the Florida bonneted bat will be included 

within the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use. 

Objective 2: Document Florida bonneted bat occurrence within Covered Activities areas during 

project permitting. 

Measure 2.1: Document the occurrence of Florida bonneted bats within Covered Activities 

areas during project permitting through implementation of the Draft Florida Bonneted Bat 

Consultation Guidelines (USFWS 2018b). This objective aims to gain sufficient occurrence data 

for the applicants to avoid and minimize potential impacts to the Florida bonneted bat within 

the Covered Activities areas.  This information will also contribute to what is known about the 

Florida bonneted bat and will be useful to species conservation as a whole. 
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Objective 3: Retain roosting sites for Florida bonneted bats at suitable locations within the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use under the Plan, away 

from human habitation and near productive foraging habitat. 

Objective 3.1: Retain large cavity trees and snags as potential Florida bonneted bat roosting 

sites within the areas designated for Preservation/Plan-Wide Activities and Very Low Density 

Use. 

Objective 3.2: The “Ecological Land Management BMPs” prescribed in the Draft Florida 

Bonneted Bat Consultation Guidelines (USFWS 2018b) will be implemented by the permittees for 

land management activities within preserved forest areas. 

If an active roost is detected within a project boundary prior to submittal of the 404 permit application, 

the permittee will consult with the Service on site design avoidance and minimization measures. If an 

active roost is discovered during pre-construction surveys in an area where impacts are proposed, the 

250-foot buffer will be observed while the permittee consults with the Service on site design 

modifications or other conservation measures. 

7.3 BIOLOGICAL GOALS AND OBJECTIVES FOR FEDERALLY-LISTED PLANT SPECIES 

The best available scientific information indicates that no federally-listed plant species or candidate 

plant species occur within the HCP Area. Therefore, no biological goals or objectives are proposed for 

federally listed plant species. 

7.4 BIOLOGICAL GOALS, OBJECTIVES, AND MEASURES FOR CANDIDATE SPECIES AND SPECIES 

UNDER REVIEW FOR FEDERAL LISTING 

7.4.1 Eastern Diamondback Rattlesnake 

Objective 1: Preserve and maintain native eastern diamondback rattlesnake habitats within the 

areas designated for Preservation/Plan-Wide Activities and Very Low Density Use 

Measure 1.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts eastern diamondback rattlesnake habitat. The lands placed under 

conservation easement(s) will be maintained in perpetuity to offset losses from permanent 

rattlesnake habitat impacts. In most cases, these potential habitat areas will be placed under 

conservation easements as part of the mitigation for impacts to Florida panther habitat. 

An estimated 11,245 acres of native upland habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 

1400, and 1500) for the eastern diamondback rattlesnake will be included in the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use.  
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As with habitat management for RCW, gopher tortoise, eastern indigo snake, and BCFS, frequent 

prescribed burning of pine flatwoods and other upland forest types and exotic plant removal will help to 

maintain an open understory that benefits the eastern diamondback rattlesnake. 

7.4.2 Gopher Tortoise 

Objective 1: Determine presence/absence of gopher tortoise within the Covered Activities areas on a 

project-by-project basis.  

Measure 1.1: Where potential gopher tortoise habitats exist on a project site, gopher tortoise 

burrow surveys will be conducted according to the FWC Gopher Tortoise Permitting Guidelines 

(FWC 2017f). Berms, spoil areas, and other non-native habitats that may be occupied by gopher 

tortoises will be included in the surveys. 

Objective 2: Preserve and maintain native gopher tortoise habitats within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use 

Measure 2.1: Each permittee will record one or more perpetual conservation easement(s) 

prior to the initiation of a Covered Activity (Residential/Commercial Development and/or Earth 

Mining) that impacts gopher tortoise habitat. The lands placed under conservation easement(s) 

will be maintained in perpetuity to offset losses from permanent gopher tortoise impacts. In 

most cases, these potential habitat areas will be placed under conservation easements as part 

of the mitigation for impacts to Florida panther habitat. 

An estimated 11,245 acres of native upland habitats (CLC codes 1120, 1210, 1311, 1312, 1340, 

1400, and 1500) for the gopher tortoise will be included in the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. 

Objective 3: Relocation of gopher tortoises located during surveys, as needed to suitable recipient 

sites within the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use 

under the Plan. 

Objective 3.1: Relocate gopher tortoises from Covered Activities areas to long-term protected 

recipient sites within the areas designated for Preservation/Plan-Wide Activities and Very Low 

Density Use, according to the FWC Gopher Tortoise Permitting Guidelines (FWC 2017f) and 

associated permit(s). 

As with habitat management for RCW, eastern indigo snake, eastern diamondback rattlesnake, and 

BCFS, frequent prescribed burning of pine flatwoods and other upland forest types and exotic plant 

removal will help to maintain an open understory and groundcover vegetation that benefits the gopher 

tortoise (FWC 2012b). 
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7.5 BIOLOGICAL GOALS, OBJECTIVES, AND MEASURES FOR STATE-LISTED SPECIES 

7.5.1 Birds 

7.5.1.1 Florida Sandhill Crane 

Objective 1: Preserve and maintain Florida sandhill crane habitats within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. 

Measure 1.1: Preserve and maintain sandhill crane habitat in accordance with the terms of 

the FWC state programmatic permit for the HCP Area. 

An estimated 32,765 acres of habitat areas (FLUCCS codes 211, 212, 310, and 643) for the 

Florida sandhill crane are included in the areas designated for Preservation/Plan-Wide Activities 

and Very Low Density Use, consisting of a combination of improved pasture, unimproved 

pasture, herbaceous dry prairie, and wet prairie habitats. These habitats also provide multiple 

species benefits for caracara, Florida burrowing owl, and southeastern American kestrel. 

Objective 2: Preserve, and potentially restore, enhance, and/or create suitable Florida sandhill crane 

habitat to mitigate for permanent Florida sandhill crane habitat losses associated with the Covered 

Activities.  

Measure 2.1: Mitigate permanent losses of Florida sandhill crane habitat associated with the 

Covered Activities through preservation, and possibly restoration, enhancement and/or creation 

of an equal acreage of in-kind Florida sandhill crane habitat. These activities could occur as part 

of similar conservation actions for caracara, burrowing owl, southeastern American kestrel, and 

other Covered Species. 

Objective 3: Potentially enhance and/or restore short-hydroperiod wetlands for Florida sandhill 

crane nesting habitat. 

Measure 3.1: Where practicable, in-kind wetland mitigation will enhance and/or restore 

suitable short-hydroperiod nesting habitats (shallow open marshes, wet prairies) for the Florida 

sandhill crane that function across a range of hydrologic conditions (FWC 2016d). These specific 

habitat conditions also provide foraging habitat for wood stork.  

The FWC Sandhill Crane Species Guidelines (FWC 2016d) provide a list of recommended conservation 

practices that are addressed by the conservation measures listed above, and/or are already being 

practiced by the applicants during their routine land management activities. These habitat management 

practices are consistent with the Plan’s conservation measures for caracara and Florida burrowing owl. 

7.5.1.2 Florida Burrowing Owl 

Objective 1: Preserve and maintain Florida burrowing owl habitats within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. 
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Measure 1.1: Preserve and maintain Florida burrowing owl habitat in accordance with the 

terms of the FWC state programmatic permit for the HCP Area. 

An estimated 15,775 acres of habitat areas for Florida burrowing owl are included in the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use, consisting of a 

combination of improved pasture, unimproved pasture, herbaceous dry prairie, and wet prairie 

habitats. These habitats also provide multiple species benefits for caracara, Florida sandhill 

crane, and southeastern American kestrel. 

Objective 2: Preserve, and potentially restore, enhance, and/or create suitable Florida burrowing owl 

habitat to mitigate for permanent Florida burrowing owl habitat losses associated with the Covered 

Activities. 

Measure 2.1: Permanent losses of Florida burrowing owl habitat associated with the Covered 

Activities will be mitigated through preservation, and possibly restoration, enhancement and/or 

creation of an equal acreage of in-kind Florida burrowing owl habitat. These activities could 

occur as part of similar conservation actions for caracara, Florida sandhill crane, southeastern 

American kestrel, and other Covered Species. 

Objective 3: Time Covered Activities to avoid and minimize impacts to Florida burrowing owl nesting. 

Measure 3.1: Florida burrowing owl nest surveys will be conducted during project permitting 

and prior to commencement of construction activities, according to FWC survey protocols (FWC 

2018a).  

Measure 3.2: Construction activities will maintain a minimum 33-foot buffer near burrows 

during the breeding season (15 February – 10 July) and a minimum 10-foot buffer near burrows 

during the non-breeding season (10 July through 15 February) (FWC 2018a).  

The FWC Florida Burrowing Owl Species Guidelines (FWC 2018a) provide a list of recommended 

conservation practices that are addressed by the conservation measures listed above, and/or are 

already being practiced by the applicants during their routine land management activities. These habitat 

management practices are consistent with the Plan’s conservation measures for caracara and Florida 

sandhill crane. 

7.5.1.3 Southeastern American Kestrel 

Objective 1: Preserve and maintain southeastern American kestrel habitats within the areas 

designated for Preservation/Plan-Wide Activities and Very Low Density Use. 

Measure 1.1: Preserve and maintain southeastern American kestrel habitat in accordance 

with the terms of the FWC state programmatic permit for the HCP Area. 

An estimated 20,138 acres of habitat areas for southeastern American kestrel are included in 

the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use, consisting 
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of a combination of improved pasture, pine flatwoods, unimproved pasture, and herbaceous dry 

prairie habitats. The herbaceous habitats also provide multiple species benefits for caracara, 

Florida sandhill crane, and Florida burrowing owl. 

Objective 2: Preserve, and potentially restore, enhance, and/or create suitable southeastern 

American kestrel habitat to mitigate for permanent habitat losses associated with the Covered 

Activities. 

Measure 2.1: Permanent losses of southeastern American kestrel habitat associated with the 

Covered Activities may be mitigated through preservation, restoration, enhancement and/or 

creation of an equal acreage of in-kind southeastern American kestrel habitat. 

The FWC Species Action Plan for the Southeastern American Kestrel (FWC 2013d) provides information 

for recommended conservation practices that are addressed by the conservation measures listed above, 

and/or are already being practiced by the permittees during their routine land management activities. 

These habitat management practices are consistent with the Plan’s conservation measures for caracara, 

Florida sandhill crane, and Florida burrowing owl. In addition, kestrel nest boxes may be installed where 

existing habitat within preservation lands provides suitable kestrel habitat.  

7.5.1.4 Little Blue Heron, Tricolored Heron, and Roseate Spoonbill 

Objective 1: Preserve and maintain little blue heron, tricolored heron, and roseate spoonbill foraging 

and roosting habitats within the areas designated for Preservation/Plan-Wide Activities and Very Low 

Density Use. 

Measure 1.1: Preserve and maintain habitats for little blue heron, tricolored heron, and 

roseate spoonbill in accordance with the terms of the FWC state programmatic permit for the 

HCP Area. 

An estimated 51,467 acres of native wetland habitats (CLC codes 2100, 2110, 2120, 2121, 2200, 

2210, 2211, 2213, 22131, 2214, 2220, and 2230) for little blue heron, tricolored heron, roseate 

spoonbill and other wading birds are included in the areas designated for Preservation/Plan-

Wide Activities and Very Low Density Use, consisting of a combination of native wetland 

forested communities and native wetland herbaceous communities. 

Objective 2: Preserve, and potentially restore, enhance, and/or create suitable little blue heron, 

tricolored heron, and roseate spoonbill habitat to mitigate for permanent little blue heron, tricolored 

heron, and roseate spoonbill habitat losses associated with the Covered Activities. 

Measure 2.1: Permanent habitat losses to native little blue heron, tricolored heron, and 

roseate spoonbill habitat associated with the Covered Activities will be mitigated through 

preservation, and potential restoration, enhancement and/or creation of an equal acreage of in-

kind little blue heron and tricolored heron habitat. 
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The FWC provides a series of recommended management practices to benefit imperiled wading birds 

(FWC 2013e, Appendix I). Many of these management actions are already being practiced by the 

permittees during their routine land management activities. These habitat management practices are 

consistent with the Plan’s conservation measures for wood stork, and the mitigation requirements for 

USACE permitting. 

7.5.2 Mammals 

7.5.2.1 Big Cypress Fox Squirrel (BCFS) 

Objective 1: Preserve and maintain native BCFS habitats within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. 

Measure 1.1: Preserve and maintain BCFS habitat in accordance with the terms of the FWC 

state programmatic permit for the HCP Area. 

An estimated 38,219 acres of upland and wetland forested habitats (CLC codes 1120, 1311, 

1400, 2200, 2210, 2211, 2213, 22131, 2214, 2220, 2221, 2230, 2232) for the BCFS are included 

in the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use.  

As with habitat management for RCW, gopher tortoise, eastern indigo snake, and eastern diamondback 

rattlesnake, frequent prescribed burning of pine flatwoods and other upland forest types and exotic 

plant removal will help to maintain an open understory that benefits the BCFS (FWC 2018b). Exotic 

removal and understory control within transitional and wetland forested systems may also benefit BCFS. 

7.5.2.2 Everglades Mink 

Objective 1: Preserve and maintain native Everglades mink habitats within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use. 

Measure 1.1: Preserve and maintain Everglades mink habitat in accordance with the terms of 

the FWC state programmatic permit for the HCP Area. 

An estimated 34,361 acres of wetland forested habitats (CLC codes 2100, 2110, 2121, 2200, 

2210, 2211, 2213, 22131, 2214, 2220, and 2230) for the Everglades mink are included in the 

areas designated for Preservation/Plan-Wide Activities and Very Low Density Use. 

The extensive wetland preservation areas (34,361 acres) provided under the Plan are consistent with 

the recommended conservation practices for Everglades mink (FWC 2016e). These large, interconnected 

wetland systems maintain a variety of hydrologic conditions throughout the year. 

7.6 AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES 

This section describes the measures that the Plan will implement to avoid, minimize, and mitigate 

impacts to the other Covered Species and their associated habitats. The Plan considers spatial scales 

ranging from regional landscape-level conservation planning to site-specific project design principles for 
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incorporating avoidance, minimization, and mitigation strategies into an overall multiple species 

conservation plan. 

The HCP Handbook (USFWS and NMFS 2016, 9-13) states, “Conservation measures implemented in 

HCPs usually take one of the following forms: 

• avoiding the impact through project design  

• minimizing the impact through best management practices 

• minimizing the impacts of the taking by reducing or eliminating other threats 

• mitigating (offsetting) impacts, by:  

a. restoration of degraded habitat  

b. enhancement of functional habitat  

c. preservation of habitat  

d. creation of new habitat  

e. translocating or repatriating species”  

Avoidance and minimization (the first three bullets listed above) are the primary actions the applicants 

will take to further the goals of the Plan. Under the Plan, mitigation to offset impacts will be 

accomplished primarily through extensive habitat preservation, with restoration of degraded habitat for 

certain species (e.g., caracara), as described previously in sections 7.1-7.5. The creation of the Marinelli 

Fund and contribution to that Fund through implementation of the HCP (Chapter 9) will also provide a 

means for potential habitat acquisition, enhancement and/or creation for the Florida panther and other 

Covered Species. 

The avoidance and minimization strategies described below generally overlap with those presented in 

Chapter 4 (Florida Panther, section 4.4.1), because the overall conservation strategies that benefit the 

panther also benefit the other Covered Species greatly. While the panther may be considered a focal 

species for the Plan in terms of major design elements (i.e., landscape-scale habitat connectivity), there 

are some unique conservation actions and benefits associated with specific avoidance, minimization, 

and mitigation strategies for the other Covered Species that are not directly dependent on panther 

habitat conservation. 

7.6.1 Measures To Avoid And Minimize Impacts 

7.6.1.1 Regional Planning 

The Plan’s overall design evolved from the primary conservation goal of avoiding impacts to, and 

permanently protecting, the extensive areas of interconnected habitats that occur within the 

Okaloacoochee Slough and the areas directly north of the Florida Panther National Wildlife Refuge 
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(FPNWR). These areas are characterized by vast open spaces, large habitat blocks, a variety of habitat 

types, a general lack of roadways, and minimal human activity levels (generally associated with 

agriculture, ranching, forestry, and other rural land uses). Therefore, the avoidance of these areas was 

central to the Plan design for the conservation of the Florida panther and the other Covered Species.  

The Plan avoided impacts to these extensive habitat areas in the eastern and southern portions of the 

HCP Area, primarily by directing Covered Activities to the central, western, and northern portions of the 

HCP Area where intensive agricultural land uses and existing development (primarily Golden Gate 

Estates, to the west of the HCP Area) predominate and native habitats are more highly fragmented and 

limited in extent. By directing the Covered Activities to these actively used and already-disturbed lands, 

the Plan was designed to avoid impacts to the Camp Keais Strand wildlife corridor that provides habitat 

support to many of the other Covered Species. The permanent protection of the preservation lands will 

serve to maintain the landscape-scale linkages between the FPNWR, Camp Keais Strand, and the 

Corkscrew Regional Ecosystem Watershed (CREW) lands (Figures 2-1 and 2-2). 

7.6.1.2 Project-Level (Site-Specific) Planning 

Avoidance measures were incorporated into the design of the overall HCP Area, and the relationship of 

the areas designated for Covered Activities to the Preservation/Plan-Wide Activities areas (Figure 2-1). 

Project-level avoidance measures will also be employed.  These measures primarily involve the 

configuration of master plans to avoid impacts to other Covered Species habitat, and to direct more 

intensive land uses (e.g., residential neighborhoods and commercial centers) away from habitat 

preservation areas. 

At project-level scales where avoidance measures have already been employed to the extent 

practicable, the goal is to minimize the direct and indirect impacts to other Covered Species and their 

habitats. Within the lands designated for Covered Activities, the techniques to be employed for 

minimizing unavoidable impacts at project-level scales include:  

• Designing master plans that (i) concentrate more intensive land uses within the center of mixed-

use residential/commercial developments (town centers), located at a distance from habitat 

preservation areas outside the development area, and (ii) diminish land use intensities adjacent 

to habitat preservation areas (e.g., providing transitions from mixed-use town centers, to 

residential neighborhoods, to community open space areas, to surface water management 

(lakes), to project boundaries and project perimeter buffers); 

• Minimizing impacts to native habitats within project boundaries that occur along the interface 

with habitat preservation areas external to the project; 

• Utilizing a combination of design elements, including surface water management lakes, berms, 

structural buffers, fencing, and directional and/or low-level lighting along the periphery of 

Covered Activities to minimize the effects of light, noise, and human activity on areas outside 

the project boundaries, and to minimize human interactions with other Covered Species; 
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• Designing internal roadway networks and roadway elements to minimize the potential for 

wildlife-vehicle collisions within the lands designated for Covered Activities. Where smaller 

terrestrial mammals, amphibians, and reptiles may cross open spaces within developed areas, 

roadway features such as curbs and culverts may be installed to minimize wildlife-vehicle 

collisions; and 

• In the case of earth mining, establishing perimeter berms to separate the mine areas from 

adjacent preservation areas (where present adjacent to the mine), and limiting offsite transport 

of mining products to daylight hours. 

While the Plan achieves avoidance through the designation of large areas of interconnected habitat for 

Preservation/Plan-Wide Activities and Very Low Density Use, and the direction of Covered Activities 

toward the more intensively farmed portions of the HCP Area, the strategies listed above serve to refine 

avoidance and minimization of impacts at project-level scales (See Figure 2-1.) The combined application 

of these strategies will serve to avoid and minimize impacts to panthers and the Other Covered Species, 

and to spatially separate Covered Activities from the Preservation/Plan-Wide Activities and Very Low 

Density Use areas. 

7.6.1.3 Best Management Practices (BMPs) for Other Covered Species 

In addition to species-specific management actions listed in sections 7.2-7.5, the applicants commit to 

promoting a series of general BMP guidelines, provided below, that will be implemented within the 

Covered Activities areas where appropriate to further minimize potential wildlife impacts and/or 

provide wildlife conservation benefits. These BMPs are not intended to comprise an exhaustive list.   

Sample BMPs are provided in Appendix B.  

The applicants will work with developers and contractors to raise public awareness of the importance of 

wildlife conservation and promote the use of these BMPs within the HCP Area.  The applicants will also 

provide information, education, and resources to future residents through homeowners’ associations 

(HOAs) and otherwise that will avoid impacts to Covered Species and other wildlife and promote 

biodiversity conservation within developed environments. 

Community Environmental Education 

http://www.buildgreen.ufl.edu/enveducation.htm - This University of Florida program promotes 

residential environmental education that engages homeowners in understanding and implementing 

natural resource conservation strategies. Research has demonstrated that engaging residents improves 

environmental attitudes, knowledge, and behaviors (Hostetler et al. 2008). 

Environmental Covenants, Codes, and Restrictions for Homeowner Associations (HOAs) 

http://edis.ifas.ufl.edu/pdffiles/UW/UW24800.pdf -  This publication provides sample language for the 

development of HOA covenants, codes, and restrictions (CCRs) that relate to wildlife within residential 

development communities and environmental management in general (Hoestetler 2006). 

http://www.buildgreen.ufl.edu/enveducation.htm
http://edis.ifas.ufl.edu/pdffiles/UW/UW24800.pdf
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Landscaping 

http://www.floridayards.org/ - “Florida-Friendly Landscaping” promotes the use of native plants, 

efficient watering and fertilizing, xeriscaping, integrated pest management, and similar strategies to 

attract birds, butterflies, and beneficial insects to residential yards. 

Community Lighting and “Dark Skies” 

The mission of the International Dark-Sky Association “is to preserve and protect the nighttime 

environment and our heritage of dark skies through environmentally responsible outdoor lighting.” Light 

pollution (the inappropriate use of light at night) can affect wildlife and ecosystems, human health, 

energy consumption, and the aesthetics of viewing the night sky. The Association notes that, “A dark sky 

does not necessarily mean a dark ground. Smart lighting that directs light where it is needed creates a 

balance between safety and starlight.” 

The International Dark-Sky Association webpage (http://www.darksky.org/) provides links to numerous 

resources for planning and implementing appropriate outdoor lighting within residential/commercial 

developments. These resources include the use of five outdoor lighting zones within communities 

(http://www.darksky.org/lighting/model-lighting-laws-policy/recommended-lighting-zones/), outdoor 

lighting basics (http://www.darksky.org/lighting/lighting-basics/), and practical guidelines for energy-

efficient LED lighting (http://www.darksky.org/lighting/led-guide/). Implementation of “dark skies” 

practices can reduce disturbances to wildlife within and adjacent to development areas. 

FWC also maintains a “Wildlife Lighting” webpage that provides basic information and links to outdoor 

lighting resources (http://myfwc.com/conservation/you-conserve/lighting/).  

Living with Wildlife 

The applicants plan to employ and promote a series of community design elements that advance wildlife 

conservation and minimize the potential for human-wildlife interactions within development areas, 

especially for large mammals (e.g., Florida panther; bear; deer; feral hogs), nocturnal species (e.g., 

Florida bonneted bat), and species that may pose human health risks (e.g., Eastern diamondback 

rattlesnake). These project-level design elements were described in section 4.4.1.2 for the Florida 

panther, and are repeated below: 

• Designing master plans that (i) concentrate more intensive land uses within the center 

of mixed-use residential/commercial developments (town centers), located at a distance 

from wildlife habitat preservation areas, and (ii) diminish land-use intensities adjacent 

to wildlife habitat preservation areas (e.g., providing transitions from mixed-use town 

centers, to residential neighborhoods, to community open space areas, to project 

boundaries); 

• Minimizing impacts to native habitats within project boundaries that may occur along 

the interface with wildlife habitat preservation areas; 

http://www.floridayards.org/
http://www.darksky.org/
http://www.darksky.org/lighting/model-lighting-laws-policy/recommended-lighting-zones/
http://www.darksky.org/lighting/lighting-basics/
http://www.darksky.org/lighting/led-guide/
http://myfwc.com/conservation/you-conserve/lighting/
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• Utilizing a combination of design elements, including surface water management lakes, 

berms, structural buffers, fencing, and directional and/or low-level lighting along the 

periphery of Covered Activities areas to physically separate developments from wildlife 

preservation areas, and minimizing the effects of light, noise, and human activity on 

preservation areas outside the project boundaries, as well as human-wildlife 

interactions; 

• Designing internal road networks and roadway elements within the lands designated for 

Covered Activities to minimize the potential for future wildlife-vehicle collisions.  

o These elements may include strategic selection of key road segments for wildlife 

crossing structures such as box culverts, small animal culverts, wildlife pipes, 

amphibian tunnels; the use of landscaping, curbs, fencing, and other barriers to 

direct wildlife to safe road crossing areas; wide, open road shoulders near 

crossings to maximize visibility for wildlife and motorists; and wildlife crossing 

signage (Kautz et al. 2010); 

• Providing a sustainable mix of residential, commercial, retail, office, civic, and 

recreational land uses where these non-residential components minimize the need for 

residents to leave the development for basic needs (maintaining a high internal capture 

rate), thereby minimizing travel on the regional transportation network. 

FWC has published educational brochures for HOAs and residents living in proximity to Florida wildlife 

species such as the Florida panther, black bear, and various bats, birds, and reptiles 

(http://myfwc.com/conservation/you-conserve/wildlife/). Links for these wildlife brochures and/or 

webpages are provided below: 

• A Guide to Living with Florida Panthers 

(http://myfwc.com/media/152454/LivingWithPanthers.pdf) 

• Florida Panther Safety Tips (http://myfwc.com/media/152457/PantherSafetyTipsFlyer.pdf)  

• Florida’s BearWise (http://myfwc.com/wildlifehabitats/managed/bear/wise/ and bearwise.org)  

• A Guide to Living in Bear Country 

(http://myfwc.com/media/1333887/LivinginBearCountryBrochure.pdf)  

• Living with Bats (http://myfwc.com/media/3031963/LivingWithBats.pdf)  

• Sandhill Cranes (http://myfwc.com/conservation/you-conserve/wildlife/sandhill-cranes/)  

• Everglade Snail Kite (http://myfwc.com/media/152978/kitesbrochure.pdf)  

• A Guide to Living with Alligators (http://myfwc.com/media/152524/Alligator-Brochure.pdf)  

http://myfwc.com/conservation/you-conserve/wildlife/
http://myfwc.com/media/152454/LivingWithPanthers.pdf
http://myfwc.com/media/152457/PantherSafetyTipsFlyer.pdf
http://myfwc.com/wildlifehabitats/managed/bear/wise/
file:///C:/Users/bkjohnson/Downloads/bearwise.org
http://myfwc.com/media/1333887/LivinginBearCountryBrochure.pdf
http://myfwc.com/media/3031963/LivingWithBats.pdf
http://myfwc.com/conservation/you-conserve/wildlife/sandhill-cranes/
http://myfwc.com/media/152978/kitesbrochure.pdf
http://myfwc.com/media/152524/Alligator-Brochure.pdf
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• Getting Along with Snakes (https://www.floridamuseum.ufl.edu/herpetology/fl-snakes/getting-

along/)  

• A Guide to Living with Gopher Tortoises: 

(http://myfwc.com/media/1329739/GopherTortoise_LivingWithBrochure.pdf)  

• A Guide to Living with Urban Coyotes (http://myfwc.com/media/2675483/Living-With-Urban-

Coyotes.pdf) 

• Plants for Birds. The National Audubon Society provides an online database for selecting native 

plant species (by zip code) that support bird species (http://www.audubon.org/plantsforbirds).  

7.6.2 Measures to Mitigate Unavoidable Impacts 

After demonstrating avoidance of impacts throughout the HCP Area, and minimization of impacts at 

project-level scales, mitigation is required to fully offset unavoidable direct and indirect impacts to the 

other Covered Species that may result from the Plan’s implementation. The major mitigation element of 

the Plan is the permanent preservation and maintenance of extensive interconnected habitat within the 

area designated for Preservation/Plan-Wide Activities and Very Low Density Use (Figures 2-1 and 2-2). 

The Biological Goals and Objectives (section 7.1) lists the additional conservation actions that will be 

implemented to benefit the other Covered Species, beyond the land preservation that fully offsets 

habitat impacts. These actions include preservation and management of approximately 107,000 acres of 

native habitats, pastures, and rural open space, including regional wildlife corridors that provide 

landscape-level linkages between existing public conservation lands, providing in-kind mitigation for 

permanent losses of habitat, including habitat restoration, enhancement, and/or creation, and 

contributing to the Marinelli Fund, which will be used to fund initiatives and activities that provide 

benefits to the other Covered Species. 

7.7 OTHER COVERED SPECIES MONITORING AND REPORTING 

The HCP Handbook (USFWS and NMFS 2016, 10-1) provides the following general guidance relative to 

the monitoring and reporting requirements for HCPs: 

Monitoring and reporting are mandatory elements of all Habitat Conservation Plans 
(HCPs) (50 CFR 17.22, 17.32, and 222.307; 65 FR 35242 [June 1, 2000] (see the HCP 
Handbook Toolbox). When properly designed and implemented, they should provide 
[the Service] with the information [it needs] to determine whether or not:  

• a permittee is in compliance with their incidental take permit and HCP;  

• progress is being made toward meeting an HCP’s biological goals and objectives; 

• the HCP’s conservation program is effective at minimizing and/or mitigating 

impacts; and  

https://www.floridamuseum.ufl.edu/herpetology/fl-snakes/getting-along/
https://www.floridamuseum.ufl.edu/herpetology/fl-snakes/getting-along/
http://myfwc.com/media/1329739/GopherTortoise_LivingWithBrochure.pdf
http://myfwc.com/media/2675483/Living-With-Urban-Coyotes.pdf
http://myfwc.com/media/2675483/Living-With-Urban-Coyotes.pdf
http://www.audubon.org/plantsforbirds
https://www.fws.gov/endangered/what-we-do/hcp-handbook-toolbox.html#Ch10
https://www.fws.gov/endangered/what-we-do/hcp-handbook-toolbox.html#Ch10
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• there is a need for adjusting measures to improve the HCP’s conservation 

strategy.  

The sections below describe methods and objectives of the monitoring program with regard to the other 

Covered Species, which share many elements with the monitoring program for the Florida panther 

(Chapter 4, section 4.5). More specific monitoring and reporting requirements will be included in the 

terms and conditions to the ITPs issued by USFWS.  Monitoring and reporting for HCPs and ITPs include: 

monitoring for baseline information; monitoring to evaluate compliance with permit terms and 

conditions; and effectiveness monitoring to support ongoing conservation decisions (USFWS and NMFS 

2016, 10-4—10-12).  

7.7.1 Baseline and Compliance Monitoring 

As described in section 4.3.1 for the Florida panther, the baseline land cover and land use conditions of 

the HCP Area will be documented through the use of publicly available and/or commercial orthorectified 

aerial imagery, acquired during the first dry season after ITP issuance. The HCP Area baseline conditions 

documented in the imagery will provide the primary dataset for compliance monitoring of land cover 

types and conditions throughout the 50-year term of the ITPs. 

Other baseline data may include updated species data from the Service, FWC, and/or other state and 

federal agencies; species occurrence data from independent researchers (e.g., avian telemetry data); 

and any additions to public conservation land boundaries or conservation easements that are available 

at the time of ITP issuance. 

Compliance monitoring ties directly to the terms and conditions issued with the ITP (including reporting 

requirements), along with the measures the applicants described in the HCP for avoidance, 

minimization, and mitigation of direct and indirect impacts to the other Covered Species and their 

habitats. Compliance monitoring also assesses and reports on progress being made toward the 

biological goals and objectives as described in the HCP. Each permittee will be responsible for ensuring 

that compliance monitoring is conducted and reported with the permittee’s ITP.  The HCP Area as a 

whole will also be monitored in aggregate to evaluate overall compliance.  The sections below describe 

briefly the type, extent, frequency, and timing of monitoring events that will be conducted to determine 

compliance with these measures. 

Covered Activities 

The monitoring program will verify that the location and extent of any implemented Covered Activities 

conform to the areas depicted in Figure 2-1, and that the types of activities within these areas are 

consistent with the activities described in Chapter 2 (Plan Description and Activities Covered by 

Incidental Take Permit). Monitoring for the compliance of individual projects can occur on a project-by-

project basis as each project engages in the Federal permitting process (typically Clean Water Act 

section 404 permitting) and subsequent interagency coordination with USFWS. The compliance 

monitoring for each project will occur during the permitting phase, construction phase(s), and when the 

project construction activities have been fully completed. 
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For the HCP Area as a whole, the character and extent of Covered Activities will be monitored for 

compliance on an annual basis through the use of such techniques as aerial imagery, analysis of State 

and Federal permits, local development orders, legal sketch and description surveys, and onsite 

inspections as agreed with USFWS. Each project will undergo Federal permitting review, and interagency 

review with USFWS, which will provide a pre-construction opportunity to ensure that project plans are 

in compliance with the Covered Activities allowed under the ITP. Any Federal permit conditions or FWC 

permits that require avoidance of areas during avian nesting seasons (e.g., caracara nest tree primary 

zone; active burrowing owl nest burrows) will be documented through pre-construction species surveys 

and monitoring reports (section 7.7.3, below). 

Projects that have commenced construction during the monitoring year will be added to a GIS database 

to verify compliance with the limits of the Covered Activities land designation (GIS metadata will meet 

Federal Geographic Data Committee (FGDC) or ISO 19115 metadata standards).42  

Projects will be in compliance with the Plan if they conform to the Covered Activities boundary (allowing 

for scrivener’s errors and scale), are implemented through State and Federal permits, have accurately 

quantified impacts to all land cover classes present within the project boundary, and have recorded 

perpetual conservation easements (prior to construction) to offset impacts to habitat of the other 

Covered Species.  

In accounting for take, the annual monitoring will summarize the acreage of other Covered Species 

habitat impacts that occurred during the monitoring year, by CLC land cover codes, Level 3 FLUCCS 

codes (for species reliant on pasture habitat) and/or land cover type groupings. The boundaries of any 

permanent conservation easements will be added to the GIS database. The annual monitoring report 

will also include an estimate of the total acreage constructed each year that counts toward the 45,000-

acre cap on Covered Activities, and a summary of the total acreage of Covered Activities implemented 

through that monitoring year. 

Preservation/Plan-Wide Activities 

The monitoring program will verify that the location and extent of Preservation/Plan-Wide Activities 

conforms to the areas depicted in Figure 2-1, and that the types of activities within these areas are 

consistent with the activities described in Chapter 2 (Plan Description and Preservation/Plan-Wide 

Activities and Very Low Density Use).43  

Each permittee will record a perpetual conservation easement for each permitted project within the 

Covered Activities lands, prior to impacting Covered Species habitat (as described in sections 7.2-7.5). 

Each conservation easement area will be managed in perpetuity for the control of invasive exotic 

                                                           
42 Because the boundaries for Covered Activities were digitized in a GIS originally at planning-level scales, 
scrivener’s errors may be revealed during the project’s permitting and land survey activities where small deviations 
exist between GIS boundaries and project boundaries as actually surveyed. 

43 As with the Covered Activities compliance monitoring, scrivener’s errors may be revealed during the land survey 
activities and the recording of conservation easements, where small deviations exist between GIS-delineated 
boundaries and conservation easement boundaries as actually surveyed. 
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vegetation, as defined by the Florida Exotic Pest Plant List Committee (FLEPPC) 2017 list for Category 1 

species (FLEPPC 2017). Exotic vegetation control will be required to maintain the land in its current 

state, or better, based upon the documentation of baseline conditions at the time of ITP issuance. As 

noted, permanent conservation easements recorded during the monitoring year within the 

Preservation/Plan-Wide Activities areas will be added to the GIS database.  Recorded conservation 

easements will be in compliance with the Plan if they conform generally to the Preservation/Plan-Wide 

Activities boundaries as defined on aerial imagery from GIS. 

In general, the areas designated for Preservation/Plan-Wide Activities will be monitored on an annual 

basis, to ensure that the activities and land uses occurring there are consistent with the activities and 

land uses that have occurred in these areas historically and are allowed under the Plan, and to ensure 

the general extent of native vegetation communities is maintained over the 50-year duration of the ITPs. 

For the HCP Area as a whole, Preservation/Plan-Wide Activities will be monitored for compliance on an 

annual basis through the use of aerial imagery and GIS land cover data, as compared to baseline aerial 

imagery acquired at or near the time of ITP issuance.  

Very Low Density Use 

The areas depicted on Figure 2-1 as Very Low Density Use are intended to support hunting lodges, 

fishing camps, other dwellings, support structures, and other very low density rural uses at a maximum 

density of 1 dwelling unit per 50 acres. No more than 10 percent of the existing native vegetation may 

be cleared from Very Low Density Use areas. These areas will be monitored on an annual basis in a 

manner similar to the Preservation/Plan-Wide Activities areas, through the use of aerial imagery, GIS 

land cover data and, if necessary, onsite inspections. 

As with the Covered Activities compliance monitoring, scrivener’s errors may be revealed during the 

land survey activities for the Very Low Density Use areas, where small deviations exist between GIS-

delineated boundaries and field-located boundaries as actually surveyed. These areas will be in 

compliance with the Plan if they conform generally to the Very Low Density Use boundaries as defined 

on aerial imagery from GIS. 

Base Zoning Area 

As noted in Chapter 2 (Plan Description and Base Zoning Area), the Base Zoning area (Half Circle L Ranch) 

is for sale on the open market at the time of this writing, and is also on the acquisition lists for the 

Florida Forever and Conservation Collier conservation land programs. The monitoring program for this 

area will be described when the end-use is determined under the Plan. If the area is eventually 

designated for Preservation/Plan-Wide Activities, it will be included in the monitoring plan for the 

Preservation/Plan-Wide Activities areas. If the area is developed at densities equal to base zoning or 

greater densities, the monitoring plan will be included in the monitoring plan for the Covered Activities, 

and the development will count toward the 45,000-acre Covered Activities cap. If the property is 

ultimately acquired by Florida Forever or Conservation Collier, or is otherwise not included under the 

Plan, no monitoring will be conducted under the Plan for this area. 
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7.7.2 Effects and Effectiveness Monitoring 

As outlined in Chapter 6 (Potential Biological Impacts/Take Assessment for Other Covered Species), the 

periodic accounting of incidental take for other Covered Species will be based on the acreage of other 

Covered Species habitat(s) impacted by the Covered Activities, as well as the acreage of the in-kind 

habitat(s) preserved, restored, enhanced, and/or created within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use under the Plan. 

Biological surveys to determine species status will be conducted as appropriate for the other Covered 

Species within the Covered Activities areas during the environmental permitting phase of each project 

and as part of any species-specific pre-construction surveys. Those surveys will document the status of 

each species on the project site, and the extent of land cover (habitat) types prior to implementation of 

Covered Activities. Biological surveys will also be conducted post-activity to document the status of each 

species on the project site, and the extent of land cover (habitat) types. 

Reliance on comprehensive biological surveys throughout the entirety of the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use is not practicable for determining the 

overall status of the other Covered Species within the HCP Area (Chapter 6, section 6.1). The habitat 

requirements of the other Covered Species are sufficiently well established that habitat characteristics 

and acreage within these areas can adequately serve as a sound basis for effectiveness monitoring 

under the Plan, as perpetual conservation easements are recorded. This habitat-based monitoring is 

especially applicable for the other Covered Species, where the availability of suitable habitat was cited 

as the primary threat to recovery, and also as the primary conservation priority for each of the species. 

The acreage of suitable habitat types for the Covered Species generally can be quantified in terms of 

potential impacts and preservation, and monitored in terms of habitat quality over the duration of the 

Plan. 

Assessments of habitat conditions will document pre-activity and post-activity habitat conditions on a 

project-by-project basis. Within the Covered Activities areas, pre-activity habitat assessments will 

document conditions within those onsite areas to be set aside as preservation areas within the project 

boundaries, and will subsequently document the post-activity conditions of those same areas. Within 

the areas designated for Preservation/Plan-Wide Activities and Very Low Density Use under the Plan, 

habitat assessments will be conducted for areas to be placed under perpetual conservation easements, 

to document baseline conditions at the time of easement recording. Habitat assessments will be 

conducted on an annual basis to document the current habitat quality of the preserved areas relative to 

baseline conditions. 

Effectiveness monitoring for habitat restoration areas will generally consist of biological surveys for 

other Covered Species prior to habitat restoration (baseline); at “time-zero” for restoration (completion 

of initial restoration activities); and when the areas have met restoration success criteria. Habitat 

restoration area conditions will be assessed annually and included in the annual monitoring report. 

Progress reports for effectiveness monitoring will be included within the annual monitoring report for 

the Plan (see section 7.7.4 below). In cases where the applicants and USFWS jointly determine that 
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certain other Covered Species and/or habitat areas require more frequent monitoring, interim progress 

reports can be submitted to USFWS and then be incorporated into the annual monitoring report. 

Evaluations of the operating conservation program and its progress toward its intended biological goals 

will be jointly conducted by USFWS and the applicants on a semi-annual basis, and will be included in 

the annual monitoring report. 

7.7.3 Reporting Requirements 

The applicants will submit an annual monitoring report, to be submitted to USFWS on a date to be 

agreed to by USFWS and applicants. The annual report will contain the types of information listed in the 

HCP Handbook (USFWS and NMFS 2016, 10-23) as agreed to by USFWS and applicants, for each 

permittee and for the Plan area as a whole.  These include the following: 

1. Summaries of or a list of the Covered Activities implemented. 

2. Accounting of impacts from Covered Activities. 

3. Description of the extent of take for each Covered Species as a result of the Covered Activity. 

4. Description of how the conservation commitments of the HCP were implemented and their 

results. 

5. Description of the monitoring results and survey information. 

6. Description of any circumstances that made adaptive management actions necessary, and how 

the actions were implemented. 

7. Description of any changed or unforeseen circumstances that occurred, and explanations of how 

they were addressed. 

8. Summary of funding expenditures, balance, and accrual. 

9. Summary of any minor or major amendments. 

10. Description of any non-compliance issues and how they were resolved. 

11. Any other information as required by the ITPs or HCP. 

In addition to the annual monitoring report, the GIS databases created or updated for monitoring 

purposes, and any other electronic data related to the monitoring program, will be transmitted to 

USFWS in electronic formats that meet Federal Geographic Data Committee (FGDC) or ISO 19115 

metadata standards. 

7.8 ADAPTIVE MANAGEMENT 

For the purposes of the HCP program, USFWS has defined the term “adaptive management” as “a 

method for examining alternative strategies for meeting measurable biological goals and objectives, and 



EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

266 

then, if necessary, adjusting future conservation management actions according to what is learned” (65 

Fed. Reg. at 35245). The original HCP Handbook (USFWS and NMFS 1996, 3-24) stated that adaptive 

management concepts are used in HCPs “to minimize the uncertainty associated with listed or unlisted 

species where there are gaps in the scientific information or their biological requirements.” 

The revised HCP Handbook (USFWS and NMFS 2016, 10-28, citing Williams et al. 2009) provides an 

expanded definition of adaptive management: 

An adaptive approach involves exploring alternative ways to meet management 

objectives, predicting the outcomes of alternatives based on the current state of 

knowledge, implementing one or more of these alternatives, monitoring to learn about 

the impacts of management actions, and then using the results to update knowledge 

and adjust management actions. Adaptive management focuses on learning and 

adapting, through partnerships of managers, scientists, and other stakeholders who 

learn together how to create and maintain sustainable resource systems. 

The primary biological objective of the Plan is to preserve in perpetuity the extensive interconnected 

habitat mosaics within the HCP Area, which provide habitats and wildlife corridors for the Florida 

panther and the other Covered Species. The vast extent of lands designated within the HCP Area for 

Preservation/Plan-Wide Activities and Very Low Density Use under the Plan, and the varied habitat types 

present within those areas, underscore that the nature of the preservation itself provides an inherent 

“adaptive management” for most of the Covered Species. Conservation biology emphasizes that large, 

interconnected habitat mosaics provide resiliency for imperiled species by allowing for essential 

behavioral patterns to continue under changing environmental conditions (e.g., variations in inter-

annual or seasonal rainfall and surface water levels). 

The biological requirements for most of the other Covered Species are well known, and the preservation 

of habitats for these species do not involve much uncertainty, even where some gaps in the scientific 

information exist. For example, preserving and restoring improved pastures as core habitat for caracara 

does not involve much uncertainty, especially when the pastures occur within a native habitat mosaic 

(Morrison et al. 2007). The conservation benefits to caracara within the HCP Area are simply a matter of 

successful implementation and monitoring. 

The HCP Handbook (USFWS and NMFS 2016, 10-27) notes that “Not all HCPs or all species covered in an 

incidental take permit need an adaptive management strategy. However, an adaptive management 

strategy is essential for HCPs that would otherwise pose a significant risk to the species at the time the 

permit is issued due to significant data or information gaps.” 

The Florida bonneted bat is the only Covered Species for which significant data or information gaps exist 

regarding its basic ecology. However, the best available scientific data indicate that the primary native 

roosting habitats for the Florida bonneted bat include forested areas, while open freshwater and 

wetlands constitute prime foraging habitats (Marks and Marks 2008c, 4; USFWS 2014d). These native 

habitats are limited in extent and fragmented within the areas designated for the Covered Activities, and 

few significant impacts for this species are anticipated. By contrast, the data suggest that preserving the 
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large blocks of forested habitat, freshwater marshes, and water features within the areas designated for 

Preservation/Plan-Wide Activities and Very Low Density Use under the Plan provide the roosting and 

foraging habitats and lack of human activity necessary for Florida bonneted bat conservation, without 

prescribing adaptive management beyond the biological goals and objectives listed in section 7.2.3.1. 

For most bat species, the availability of suitable roosts is an important, limiting factor (Humphrey 1975, 

341–343; Ober et al. 2016), and the Plan ensures that extensive areas of forested habitats will be 

preserved and maintained in proximity to extensive areas of foraging habitats. 

In keeping with the purpose and intent of a multiple species HCP, the applicants will work with USFWS 

throughout the development of the Plan and issuance of the ITPs to determine what adaptive 

management strategies and triggers may be appropriate for the Florida bonneted bat and/or any of the 

other Covered Species within the HCP Area. 
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8. CHANGED AND UNFORESEEN CIRCUMSTANCES AND PLAN IMPLEMENTATION 

8.1 “NO SURPRISES” ASSURANCES 

The HCP Handbook (USFWS and NMFS 2016, 9-38) provides a useful summary of “No Surprises” 

assurances: 

Federal No Surprises Assurances (codified at 50 CFR 17.3, 17.22(b)(5), 17.32(b)(5); 50 
CFR 222.307(g))…provide assurances to Section 10 permit holders that, as long as the 
permittee is properly implementing the HCP and the ITP, no additional commitment of 
land, water, or financial compensation will be required with respect to covered species, 
and no restrictions on the use of land, water, or other natural resources will be imposed 
beyond those specified in the HCP without the consent of the permittee. The No 
Surprises rule has two major components: changed circumstances and unforeseen 
circumstances. Changed and unforeseen circumstances must be considered and are 
typically required to be included in HCPs. 

8.2 CHANGED CIRCUMSTANCES 

Section 10 regulations 50 CFR §§ 17.22(b)(2) and 17.32(b)(2) require that an HCP specify the procedures 

to be used for addressing changed and unforeseen circumstances that may arise during the 

implementation of the HCP.   

Changed circumstances are defined in 50 CFR § 17.3 as “changes in circumstances affecting a species or 

geographic area covered by a conservation plan or agreement that can reasonably be anticipated by 

plan or agreement developers and [USFWS] and that can be planned for (e.g., the listing of new species, 

or a fire or other natural catastrophic event in areas prone to such events).”  Permittees will implement 

the measures specified in the Plan to respond to changed circumstances.   

Changed circumstances addressed by the Plan include changes resulting from the following scenarios: 

• Hurricanes; 

• Flooding; 

• Fires; 

• Invasive Species, Pests, and Diseases; 

• New Listings for Species Not Covered by the Plan; 

• Designation of Critical Habitat; 

• Climate Change; 

• Changes to the FWC Panther Research and Management Program; 

• Withdrawal of an ITP Permittee; and 

• Economic Downturn 
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8.2.1 Hurricanes 

For the purposes of defining changed circumstances, a hurricane is defined as a cyclonic storm with 

minimum sustained winds of 74 miles per hour and includes the storm categories of both “hurricane” 

and “major hurricane” as defined by the National Hurricane Center. In South Florida and the HCP Area, 

hurricanes, as well as floods and natural fires (addressed in subsequent sections), are recurring events 

that are an integral part of the natural history and landscape ecology of the region.  

Risk Assessment 

Hurricanes are cyclical phenomena that are beyond human control. The National Hurricane Center 

models (NOAA 2014) for Southwest Florida project typical return periods of 8-11 years for standard 

hurricanes (maximum sustained winds of 74 mph and higher) and 14-22 years for major hurricanes 

(maximum sustained winds of 111mph and higher).  These return periods would indicate that, on 

average, 4-6 standard hurricanes would occur in Southwest Florida within the 50-year ITP term, and 2-3 

major hurricanes would occur over the same timeframe.  

The duration of immediate impacts from hurricanes can range from a few hours to a week or more.  

Immediate impacts to habitats and wildlife result from high winds, flying debris, and potential flooding. 

Direct impacts to Covered Species may include species injury and/or mortality, prey base mortality, 

regional flooding, alteration of habitat characteristics, loss of foraging areas, and loss of dens, nests, or 

nest cavity features.  The HCP Area is located approximately 15 miles inland, at a minimum elevation of 

12 feet above mean sea level, and therefore, storm surges from hurricanes are not anticipated to impact 

the HCP Area directly. 

A review of NOAA historic hurricane data (https://coast.noaa.gov/hurricanes/) reveals that the centers 

of four hurricanes have tracked through Collier County since the National Hurricane Center began 

naming Atlantic storms in 1953. Those hurricanes were Donna (1960); Isbell (1964); Wilma (2005); and 

Irma (2017). The storms all made landfall as Category 3 (major) hurricanes with winds between 111-129 

mph. Two other hurricane eyes have tracked within 50 nautical miles of Immokalee since 1953: Hazel 

(1953) and Charley (2004). The most recent hurricane, Hurricane Irma, made landfall near Marco Island 

on September 10, 2017 as a Category 3 hurricane with sustained winds of 112 mph. Within the HCP 

Area, weather stations at Immokalee and Ave Maria recorded sustained winds of 64-66 mph, with gusts 

reaching 89 mph (Cangialosi et al. 2018). These wind speeds are consistent with the wind speeds for 

Hurricane Donna in 1960 (Dunion et al. 2003), Hurricane Isbell (Dunn 1965), and Hurricane Wilma (Pasch 

et al. 2006) measured or interpolated within the HCP Area.  Although hurricane-force winds may extend 

>100 miles from the hurricane eye, based on the NOAA data, the HCP Area has not experienced 

sustained hurricane-force winds since 1953.  These hurricane events have not demonstrably 

compromised the long-term ecological functions of the native vegetation communities within the HCP 

Area from 1960-2017.  

Natural communities in Southwest Florida, including those in the HCP Area, have adapted to periodic 

hurricane occurrences and typically recover from the immediate impacts of hurricanes within days to 

several weeks following events as winds diminish and flood waters subside.  Loss of canopy trees due to 

https://coast.noaa.gov/hurricanes/


EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

270 

hurricane-related winds has occurred historically in South Florida, and may occur again in the future.  

Secondary impacts to canopy vegetation may include the loss of trees over time due to subsequent 

disease or pest infestation of stressed trees. Full habitat recovery in areas with significant canopy tree 

loss may require years to decades. 

Preventative Measures 

No measures are available to prevent hurricanes or to prevent hurricane movement through the HCP 

Area. 

The South Florida Water Management District (“SFWMD”) operates the regional flood control system 

(major canals and control structures), and prior to hurricane events, the SFWMD will draw down surface 

water levels as ambient conditions allow. These flood control measures can lessen the impact of 

flooding during and immediately following hurricane events. 

Planned Response to Hurricanes 

Property owner responses to previous hurricane events in Southwest Florida have generally consisted of 

managing water-control infrastructure on their property, debris removal, removal of downed trees from 

farm roads and trails, removal of dead trees from managed forests, and similar cleanup efforts. These 

responses require no coordination with USFWS. 

Should a hurricane generate sustained winds greater than 74 mph within the HCP Area, that event will 

be considered an unforeseen circumstance (see section 8.3.1). 

8.2.2 Flooding 

Risk Assessment 

The frequency and intensity of flooding events are well-documented in South Florida, due to the need 

for SFWMD to manage water levels and mitigate flood events. SFWMD compiles hourly and daily data 

from a regional network of meteorological and surface-water gages into a massive database that guides 

water-management decisions. The NOAA Atlas 14 (Perica et al. 2013) analyzed the database to produce 

precipitation frequency estimates for the stations in the database, including the Immokalee station. 

Precipitation and flooding frequencies are typically expressed in terms of precipitation duration (in 

hours or days) and recurrence interval (in years). The standard “design storm” for engineering purposes 

in Florida is a 3-day storm event with a 25-year recurrence interval, which for Immokalee corresponds to 

10.1 inches of rainfall over 3 days (Perica et al. 2013). A 3-day storm producing 11.7 inches of rain would 

be expected to recur once every 50 years, and a 3-day storm with 13.4 inches of rain would be expected 

to recur once every 100 years. 

Hurricane Irma (2017) provided useful empirical data for Southwest Florida. The hurricane dumped 14.6 

inches of rain at Immokalee within 48 hours, which exceeded the 200-year recurrence interval for a 1-

day or 2-day storm, and also exceeded the 100-year recurrence interval for a 3-day storm. The 14.6 
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inches set a new 2-day rainfall record for the basin (de Lestang, 2017). The event did cause flooding, but 

the following (2017-2018) dry season has not revealed significant changes in vegetation patterns or land 

cover that would require a change in land management under the Plan.  

Preventative Measures 

No measures are available to prevent storm events that deliver excessive precipitation within a given 

time period. However, the SFWMD operates the regional flood control system (major canals and control 

structures), and prior to major storm events, the SFWMD will draw down surface water levels based on 

weather predictions as ambient conditions allow. These flood control measures can lessen the impact of 

flooding during and immediately following storm events. 

Planned Response to Flooding 

A storm event that does not exceed 14.6 inches of rainfall (1-day or 2-day; 200-year storm) or 15.2 

inches (3-day event; 200-year storm) does not require a specific response. Historically, such events have 

not altered the ecology of the HCP Area beyond the normal cycles of flooding, drought, and normal 

hydrologic conditions. Strom events exceeding these thresholds are addressed in section 8.3.2. 

8.2.3 Fires 

Natural fires have occurred historically, and will continue to occur, within the HCP Area.  Prescribed and 

controlled burns that are implemented correctly under an approved land management plan will not be 

considered changed circumstances. The U.S. Geological Survey characterized natural wildfire over the 

1978-2010 period in BCNP, finding that natural fires occurred on only 1.5% of the 729,000-acre preserve 

over 32 years (Smith et al. 2015).  A model by Prestemon et al. (2016) projects that the risk of lightning-

induced wildfire would increase 5% by 2060. Fires, including prescribed fires that become uncontrolled 

or lightning-induced fires, that burn greater than 1,000 acres will be reported to USFWS by the 

permittees to determine an appropriate course of action. 

Risk Assessment 

Fire is a natural occurrence within and around the HCP Area, and many native vegetation communities 

are adapted to fire. In unaltered upland landscapes, natural fire frequency exhibits return intervals 

ranging from 2 to 10 years. Shallow wetland systems experience natural fires less frequently than native 

uplands, while deep swamps are estimated to have fire return intervals of 100 years or more (Watts 

2012).  

Based on Florida Division of Forestry database records from 1981-2000, approximately 15 percent of 

wildfires in Florida started from lightning strikes, while human-caused fires (e.g., trash burning, 

cigarettes, arson) accounted for the vast majority of wildfires (Holmes et al. 2004). In a study of BCNP 

fires over the period 1978-2010, Smith III et al. (2015, Table 6) found that 22 percent of fires in BCNP 

were natural fires, averaging 18 natural fires per year, with an average size of 183 acres (standard 

deviation 423 acres, skewed heavily toward many smaller fires). Natural fires burned approximately 1.5 

percent of the land area from 1978-2010. 
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In comparison, the land area within the HCP Area is approximately one-fifth of the BCNP area. 

Approximately half of the HCP Area land cover is comprised of agricultural land uses (row crops, citrus, 

pasture) and other land uses that will not carry wildfire and/or would allow for quick fire suppression. 

In practice, the applicants do not recall any major wildfire affecting the native habitats within HCP Area 

for the last several decades. It is not known whether this lack of fire is due to infrequent natural ignition, 

failure of fire to carry in agricultural areas, and/or suppression. While the majority of wildfires within 

BCNP from 1978-2010 were caused by humans (Smith III et al. 2015), the private lands under the 

permittees’ control – including future preservation lands – are not open to the public, reducing that 

source of risk. 

Preventative Measures 

The applicants have successfully implemented land management practices throughout the HCP Area for 

many decades, reducing forest fuel loads where needed through such methods as prescribed burning 

and mechanical vegetation control, and installing fire breaks where needed. Implementation of best 

management practices for forested areas is the most effective method to reduce the potential for 

adverse impacts from unplanned burning.  Although lightning-induced fires are a natural occurrence and 

no methods are reasonably available to directly prevent such fires, reduction of fuel loads may limit fire 

frequency and intensity.  The applicants will continue to implement land management practices to 

prevent impacts due to fire and will work with developers and homeowners’ associations to educate 

new residents within the HCP Area regarding wildfire risk and prevention.   

Planned Response to Fires 

Wildfires that are suppressed and affect 1,000 or fewer acres will require no coordination with USFWS. 

Wildfires affecting an area greater than 1,000 acres are considered as unforeseen circumstances 

(section 8.3.3). 

8.2.4 Invasive Species, Pests, and Diseases 

Southwest Florida, including the HCP Area, has long been subject to the effects of invasive species, 

pests, and diseases. The permittees, as land managers, farmers, cattlemen, and citrus growers routinely 

manage these challenges within agricultural and natural areas. 

Risk Assessment 

Invasive species can disrupt native habitats, and the resultant changes in ecological characteristics can 

decrease habitat functionality. Brazilian pepper, melaleuca, and Old World climbing fern (Lygodium 

microphyllum) are three major exotic invasive plant species that occur within the HCP Area and require 

active control to prevent adverse ecological changes. In South Florida, more recent challenges include 

invasive vertebrate species such as the Burmese python (Python molurus bivittatus). The Burmese 

python is reproducing rapidly and disrupting the ecological food web in the Everglades system, altering 

the population distribution of prey species such as the marsh rabbit (Sovie et al. 2016) and potentially 

mammals as large as white-tailed deer (Boback et al. 2016). Over 200 Burmese python occurrences have 
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been documented within Collier County, including at least seven occurrences within the HCP Area 

(EDDMapS 2017; Rodgers et al. 2017). 

Although a variety of pests and diseases occur throughout Southwest Florida and the HCP Area, few 

currently threaten the general ecology of the region. One major agricultural disease, citrus greening, 

remains a threat to citrus groves. This disease is caused by the plant pathogenic bacteria 

Candidatus Liberibacter spp., which are carried by psyllid vectors. In natural systems, laurel wilt is a 

deadly fungal disease affecting red bay (Persea borbonia) and swamp bay (Persea palustris) that was 

detected in BCNP by 2013 (Snyder 2014). The fungus (Raffaelea lauricola) infects trees via introduction 

by the redbay ambrosia beetle (Xyleborus glabratus). These pests and diseases are cited as only two 

examples of many potential biological stressors that can affect agricultural and natural ecosystems 

within the HCP Area.  

Feline leukemia virus is one disease that may affect the Florida panther wherever domestic cats may 

come into contact with panthers, throughout and beyond Southwest Florida. FWC currently vaccinates 

panther kittens and older unvaccinated panthers (FWC 2017a).  

Preventative Measures 

To reduce the probability of new invasive species becoming established within the HCP Area, the 

permittees and their contractors will continue to be vigilant in recognizing and addressing any sightings 

and/or documented occurrences of new invasive species in the HCP Area, and/or sudden increases in 

the numbers or coverage of invasive species. Invasive species are typically detected during the normal 

course of agricultural operations, land management activities, and during environmental permitting 

fieldwork for specific projects. Rapid responses to initial reports of new invasive species are the most 

effective means for preventing disruptive invasive species occurrences.  

Similarly, the permittees will be vigilant for new occurrences of pests and/or diseases within the HCP 

Area, and will work with the appropriate agencies to identify and contain these occurrences.  

In the case of feline leukemia virus, the permittees will encourage developers and HOAs to educate 

residents to keep house cats vaccinated and indoors (see section 4.4.1.4). 

Planned Response to Invasive Species, Pests, and Disease 

The permittees will coordinate as needed with USFWS, FWC, FFS, the Florida Department of Agriculture 

and Consumer Services (FDACS), and other agencies and experts operating under the Southwest Florida 

Cooperative Invasive Species Management Area (CISMA) (Rodgers et al. 2017) to rapidly and effectively 

respond to new occurrences of, or significant increases in, invasive species within the HCP Area. The 

goal is to suppress new invasive species occurrences promptly and rapidly. Specific actions taken will 

depend on the type of invasive species, where it is located, the threat it poses to the Covered Species, 

and recommendations from various agencies and experts. New occurrences of or significant increases in 

invasive species within the HCP Area will be documented in the annual monitoring report for tracking 

purposes and potential adaptive management. 
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Similarly, if new pests and/or diseases are detected within the HCP Area, the permittees will coordinate 

with the appropriate agencies to assess the potential for damage to agricultural and/or natural 

ecosystems, and to devise control strategies (as necessary) for limiting damage. 

Detailed planned responses to invasive species, pests, and/or diseases are not practicable, given the 

wide variety in the nature, extent, intensity, and potential threat posed by a given plant, animal, or 

disease agent. Unforeseen circumstances related to these potential threats are addressed in section 

8.3.4.  

8.2.5 New Listings of Species Not Covered by the Plan 

It is possible that a species not covered by the Plan may be subsequently listed as endangered or 

threatened under the Act during the 50-year term of the ITPs.  The applicants have included federal 

candidate species, species under review, and state-listed species as Covered Species under the Plan, to 

minimize the probability of a new listed species occurring within the HCP Area. 

In the event that a non-covered species occurs within the HCP Area and is newly listed under the Act, 

the Section 10 permit will be reevaluated by USFWS and the Covered Activities may be modified, as 

necessary, to ensure that the Covered Activities are not likely to jeopardize or result in the take of the 

newly-listed species. The permittees shall implement the modifications to the Covered Activities agreed 

to with USFWS (if any) as necessary to avoid the likelihood of jeopardy to or take of the newly-listed 

species or adverse modification of newly-designated critical habitat.   

The permittees shall continue to implement such modifications until such time as (i) the permittees have 

applied for and USFWS has approved any necessary amendment(s) to the ITP, in accordance with 

applicable statutory and regulatory requirements, to cover the newly-listed species or (ii) USFWS 

notifies the permittees in writing that the modifications to the Covered Activities are no longer required. 

If the permittees seek take coverage for newly listed species, the HCP and ITP will require an 

amendment.  The permittees will implement reasonable efforts to avoid impacts to any newly-listed 

species until the HCP and ITPs are amended to include them. 

8.2.6 New Critical Habitat Designations within the HCP Area 

This sub-section contains excerpts from the HCP Handbook (USFWS and NMFS 2016, 7-15 and 7-16).  

On February 11, 2016, the Services jointly issued a policy regarding implementation of ESA section 

4(b)(2) (81 FR 7226) that USFWS describes in the HCP Handbook as “provid[ing] predictability, 

transparency, and consistency regarding exclusions from critical habitat designations.”  As the Handbook 

describes, ”[u]nder section 4(b)(2) of the ESA, all discretionary decisions to exclude areas from a critical 

habitat designation, including areas covered by a permitted HCP, must be based on a case-by-case 

analysis to determine whether the benefits of exclusion outweigh the benefits of inclusion and will not 

result in the extinction of the species.”  In making this determination, “[u]nderstanding the value of the 

approved plan area to covered species is necessary” because it allows USFWS to evaluate “how both the 

impacts and conservation of the HCP will affect the overall species’ status.” 
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The Handbook explains that USFWS “will give great weight and consideration to the conservation 

benefits provided through conservation plans, programs and partnerships before designating critical 

habitat” and “will generally exclude areas from critical habitat designation when those areas are 

covered by approved and implemented plans or programs, and involve demonstrated partnerships that 

provide a benefit to the species and its habitat.” The Service notes that “designation of critical habitat in 

a permitted HCP should not be needed if the plan provides a benefit to the species and its habitat” 

(USFWS and NMFS 2016, 7-16). Current scientific knowledge demonstrates that the Plan provides 

conservation benefits to all of the Covered Species. As scientific research advances and the monitoring 

program during the Plan’s implementation proceeds, the conservation benefits can be assessed relative 

to critical habitat.  

Currently, no critical habitat for any of the Covered Species is designated within the HCP Area. If critical 

habitat is designated for one of the Covered Species, but USFWS excludes the critical habitat designation 

within the HCP Area, the Plan will continue to be implemented as described herein and in the ITPs. If 

critical habitat is designated on lands within the HCP Area during the 50-year ITP term (i.e., the HCP Area 

is not excluded), USFWS will be required to reinitiate consultation to analyze the effects of 

implementing the plan on critical habitat. If the Service finds that newly-designated critical habitat is 

likely to be adversely modified, the Service will consider options consistent with regulatory assurances, 

including:  

• working with the permittees to develop reasonable and prudent alternatives so they can 

voluntarily adjust implementation of covered activities to avoid adverse modification to critical 

habitat, and  

• revoking the permits or coverage for those activities that are expected to adversely modify 

critical habitat.  

The response contemplated by this Plan is a commitment by the applicants to consult with the Service 

to determine whether any designation of critical habitat may require adjustments to the location, type, 

and intensity of Covered Activities. More specific responses cannot be proposed in the Plan at this time, 

since it is unknown whether any critical habitat might be proposed within the HCP Area over the 50-year 

ITP term, which species might be subject to a critical habitat designation, and how the areas proposed 

for critical habitat might interact with the Plan. The applicants will work closely with the Service to avoid 

adverse modification to any newly-designated critical habitat within the HCP Area. 

8.2.7 Climate Change  

Current climate change models do not predict changes in climate or sea level rise over the next 50 years 

that, if experienced at the local level, would require the permittees to implement new measures. A 

recent NOAA technical report that evaluated global and regional sea-level rise scenarios recommended 

that assumptions for a best-case scenario of a 0.3m (1.0 ft.) and a worst-case scenario of 2.5m (8.2 ft.) 

be used for planning purposes through the year 2100 (Sweet et al. 2017). These changes would not 

require a response by the permittees, as the lowest elevation within the HCP Area is 12 feet above mean 

sea level (see section 3.3), and the term of the ITPs will expire by 2070 (30 years before even the worst-
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case scenario could be realized).  The likely ecological effects of climate change on a local or regional 

scale cannot be accurately projected by current climate change models over the 50-year term of the 

Plan.  Overall, however, climate change models predict sea-level rise, increased wildfire activity, and 

more volatile weather patterns (including the potential for more frequent and/or intense hurricanes) for 

southern Florida.  The permittees will respond to hurricane or wildfire events as described in sections 

8.2.1 and 8.2.2. 

Reece et al. (2013) applied a vulnerability assessment to 300 species in Florida based on climate change, 

projected human land-use patterns (Zwick and Carr 2006), and sea level rise by the year 2100. They 

concluded that several of the Covered Species (panther, sandhill crane, scrub jay, snail kite, and RCW) 

were among 40 species consistently evaluated as most vulnerable to these combined threats. In eastern 

Collier County, the Plan greatly reduces potential impacts from projected land-use patterns (see section 

1.8, Figure 1-2, and Figure 1-3), and protects the major habitat elements for all 19 Covered Species 

(including those cited by Reece et al. (2013)). 

The most likely scenario due to the combined effects of climate change and sea-level rise is a human 

population shift from coastal areas to inland areas, as inundation of coastal areas and hurricane-related 

storm surges become more frequent and/or severe. In this regard, the Plan itself is a proactive response 

to changed circumstances due to climate change and sea-level rise. The Plan exemplifies conservation-

based regional development, as opposed to unplanned sprawl and habitat fragmentation that may 

accompany a relatively rapid inland migration after a major coastal flooding event (the recent Hurricane 

Irma nearly realized this scenario). As Noss (2011) noted, “Recognize that human displacement from sea 

level rise will impinge on inland natural communities unless managed carefully. Biologically important 

inland areas, which might serve as sea level rise refugia, should be identified and protected as soon as 

possible, before development for human uses occurs.” The Plan and ITPs will do just that, by protecting 

approximately 107,000 acres of biologically important inland habitats within eastern Collier County. 

8.2.8 Changes to the FWC Panther Research and Management Program 

As noted in section 4.5.2, FWC maintains a longstanding panther research and management program 

that monitors multiple aspects of panther ecology, and based on FWC’s experience and existing 

infrastructure the applicants propose that FWC be responsible for monitoring panthers within the HCP 

Area. If the panther monitoring conducted by FWC within the HCP Area requires additional monetary 

support, the Marinelli Fund may provide required funds, as described in Chapter 9. The applicants will 

work with FWC and USFWS to determine whether additional monitoring protocols and/or studies may 

be required to effectively monitor the Florida panther within the HCP Area as the Plan is implemented. 

In the unlikely event that FWC significantly changes or discontinues its panther research and monitoring 

program, the permittees will coordinate with USFWS to ensure that qualified biologists conduct 

monitoring of panther occurrence, movements, and other relevant panther information. If FWC can no 

longer perform panther monitoring, the permittees will engage with USFWS to identify USFWS 

personnel, academic researchers, and/or contractors with the appropriate section 10(a)(1)(A) permit to 

continue the monitoring.  
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8.2.9 Withdrawal of an ITP Permittee 

In the unlikely event that an ECPO member relinquishes or abandons their ITP, and as a result the 

amount of Plan-Wide/Preservation and Very Low Density Use habitat acreage is not sufficient to fully 

offset take or exceed the mitigation required for the Florida panther and the other Covered Species 

(which is not expected), the ECPO members will work with USFWS to proportionally reduce the amount 

of acreage available for Covered Activities under this Plan.  

Because the Plan is structured in a manner where each permittee must minimize impacts and mitigate 

for impacts prior to the initiation of a covered activity, it is likely that the result of any taking would be 

fully offset if a permit were relinquished or abandoned. As stated in the Handbook (USFWS and NMFS 

2016, 17-14), the permittee must meet with USFWS to determine appropriate actions and ensure that 

outstanding obligations (e.g., reporting) have been satisfied. 

8.2.10 Economic Downturn 

Economic downturns are cyclical and are expected to occur several times over the 50-year term of the 

ITPs. A severe economic downturn may affect the overall timelines for covered activities and associated 

conservation measures under the Plan, but it would not affect the sequencing where mitigation must be 

provided prior to the initiation of impacts and any potential taking(s). This phased approach ensures 

that overall impacts and mitigation are in balance if/when a severe economic downturn occurs. 

Therefore, no additional actions will be required by the permittees or USFWS to address an economic 

downturn. 

This scenario unfolded for the Ave Maria development under regular section 7 procedures, where the 

“Great Recession” of 2007-2009 essentially halted residential/commercial construction and sales in 

Southwest Florida for several years. Although it took many years for construction to resume, the 

conservation easements for listed species mitigation were officially recorded shortly after the USACE 

permit was issued. The recession did not affect the conservation action, or the continuing land 

management of those areas. 

8.3 UNFORESEEN CIRCUMSTANCES 

Unforeseen circumstances are defined in 50 CFR § 17.3 as “changes in circumstances that affect a 

species or geographic area covered by a conservation plan or agreement that could not reasonably have 

been anticipated by plan or agreement developers and the Service at the time of the conservation plan’s 

or agreement’s negotiation and development, and that result in a substantial and adverse change in 

status of the covered species.”  The purpose of the No Surprises Rule is to provide assurances to non-

Federal landowners participating in habitat conservation planning under the Act that no additional land 

restrictions or financial compensation will be required for species adequately covered by a properly-

implemented HCP, in light of unforeseen circumstances, without the consent of the permittee. 

As the HCP Handbook explains (USFWS and NMFS 2016, 9-39 and 9-40),  



EASTERN COLLIER MULTIPLE SPECIES HCP 
August 2018 

278 

The Services bear the burden of demonstrating that unforeseen circumstances exist 

using the best available scientific and commercial data available while considering 

certain factors (50 CFR 17.22(b)(5)(iii)(C) and 17.32(b)(5)(iii)(C); 50 CFR 

222.307(g)(3)(iii))….  

In deciding whether unforeseen circumstances exist, the Services shall consider, but not 

be limited to, the following factors (50 CFR 17.22(b)(5)(iii)(C) and 17.32(b)(5)(iii)(C); 50 

CFR 222.307(g)(3)(iii)):  

1. The size of the current range of the affected species;  

2. The percentage of the range adversely affected by the covered activities;  

3. The percentage of the range that has been conserved by the HCP;  

4. The ecological significance of that portion of the range affected by the HCP;  

5. The level of knowledge about the affected species and the degree of specificity of the 
conservation program for that species under the HCP; and  

6. Whether failure to adopt additional conservation measures would appreciably reduce 
the likelihood of survival and recovery of the species in the wild. 

The Handbook further explains (USFWS and NFMS 2016, 9-40), 

”[i]n negotiating unforeseen circumstances, [USFWS] will not require the commitment 

of additional land, water or financial compensation or additional restrictions on the use 

of land, water or other natural resources beyond the level otherwise agreed upon for 

the species covered by the HCP without the consent of the permittee. (50 CFR §§ 

17.22(b)(5)(iii)(A)). If additional conservation and mitigation measures are deemed 

necessary to respond to unforeseen circumstances, [USFWS] may require additional 

measures of the permittee where the HCP is being properly implemented only if such 

measures are limited to modifications within conserved habitat areas, if any, or to the 

HCP’s operating conservation program for the affected species, and maintain the 

original terms of the plan to the maximum extent possible. (50 CFR §§ 17.22(b)(5)(iii)(B) 

and 17.32(b)(5)(iii)(B)).  If unforeseen circumstances are found, the permittee is not 

required to come up with additional resources or funds to remedy unforeseen 

circumstances, but [USFWS] and the permittee should work together to determine an 

appropriate response within the original resources commitments of the HCP.” 

8.3.1 Unforeseen Hurricane Conditions 

Hurricane conditions will be considered as unforeseen circumstances when sustained winds within the 

HCP Area exceed 74 mph.  If the hurricane intensity exceeds this threshold, the permittees will 

coordinate with USFWS to assess hurricane-related damages to preservation areas. The permittees and 

USFWS will then determine if additional land management and/or conservation measures are required, 

beyond the measures already provided for under the Plan. 
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Following a hurricane event where sustained winds exceed 74 mph, that significantly impacts the 

biological resources of the HCP Area, the USFWS and permittees will coordinate action on the following 

activities: 

• Determine whether the degree and/or extent of the hurricane impacts constitute a 

changed circumstance. These assessments may include extrapolating damage 

assessments from surrounding federal and/or state lands; aerial reconnaissance of the 

HCP Area; and/or site visits to areas of interest within the HCP Area. 

• If hurricane impacts are considered a changed circumstance, prepare a damage 

estimate report with a focus on lost canopy vegetation (for forested communities), 

defoliation, and lost denning, nesting, or cavity nesting sites. The report should include 

estimates of wind and/or flooding damage and potential long-term effects on habitats 

(if any), including forested and herbaceous (non-forested) habitats. 

• Determine whether and which actions, are necessary, to ameliorate the effects of the 

hurricane damage. Such actions may include timber management efforts to eliminate 

stressed trees with potential to harbor invasive pests or disease, and coordination with 

state and local water management agencies to assure proper functioning of local and 

regional water drainage features and structures. 

Work with SFWMD as appropriate to determine whether any flood-related damage can be prevented or 

attenuated in the future through drainage improvements. 

8.3.2 Unforeseen Flooding Conditions 

A rainfall event that exceeds 14.6 inches of rainfall (1-day or 2-day; 200-year storm) or 15.2 inches (3-

day event; 200-year storm), will be considered an unforeseen circumstance, and the USFWS and 

permittees will coordinate action on the following activities: 

• Determine whether the degree and/or extent of the flooding impacts rise to the level of 

a “changed circumstance.” These assessments may include analysis of rainfall and 

stream gage data (and comparisons to Hurricane Irma data), extrapolating damage 

assessments from surrounding federal and/or state lands; aerial reconnaissance of the 

HCP Area; and/or site visits to areas of interest within the HCP Area. 

• If flooding impacts are considered an unforeseen circumstance, prepare a flood damage 

estimate report with an immediate focus on impacts to Covered Species, and any 

potential long-term effects on the habitat, including forested and herbaceous (non-

forested) habitats. 

• Determine which and whether actions are necessary to ameliorate the effects of the 

flooding damage. Such actions may include maintenance to stormwater infrastructure 

on permittee’s land, and coordination with state and local water management agencies 
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to assure proper functioning of local and regional water drainage features and 

structures. 

Work with SFWMD to determine whether any flood-related damage can be prevented or attenuated in 

the future through drainage improvements. 

8.3.3 Unforeseen Wildfire Conditions 

For fire events that are not the result of properly implemented prescribed burns, the permittees will 

first coordinate with local and state (Florida Forest Service, or FFS) firefighting teams to control and 

completely extinguish the fire. For wildfires which result in over 1,000 acres of fire damage to biological 

resources, the permittees will then coordinate with USFWS to undertake the following actions: 

• Assess burned areas to evaluate need for timber salvage/removal; 

• Consult with foresters from FFS to assess fire damage and the probability of natural 

recovery; 

• Monitor the area for the rate of natural recruitment of tree canopy species; and 

• Determine whether supplemental plantings of tree canopy species and/or other forest 

management practices are needed for successful forest regeneration. 

8.3.4 Unforeseen Circumstances for Invasive Species, Pests, and Diseases 

Should the ecological impacts of any existing or new invasive species, pests and/or diseases become 

severe enough to significantly compromise the stability of covered species populations within the HCP 

Area, or their habitat support, those impacts will be considered as an unforeseen circumstance and the 

permittees will coordinate with USFWS to develop responses. By their nature, the emergence of these 

potential threats is not known, nor is the probability of occurrence.  

8.4 AMENDMENTS 

This section includes excerpts from the HCP Handbook (USFWS and NMFS 2016, 17-6 and 17-7). 

The HCP Handbook explains that changes in HCP implementation may require amendments to the HCP 

or the ITPs. Although “[e]ither party can initiate amendments, . . . it is up to the Service to decide the 

level of review needed to satisfy ESA statutory and regulatory requirements.” 

“Amendments might be approved by an exchange of formal correspondence, addenda to the HCP, 

revisions to the HCP, or permit amendments. However, as the scale or scope of any amendment 

increases, it becomes more likely that [the Service] will need to publish public notice and amend the 

NEPA and section 7 analyses.” 

The Service notes that it “usually will not need to advertise an amended HCP when levels of incidental 

take do not increase and the activity does not expand in ways not analyzed in the original NEPA or 
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section 7 documents. Changes to an HCP of this level will need to be reflected in an amended permit.” 

The Handbook lists the following types of activities that require permit amendment:  

• addition of new species, either listed or unlisted; 

• increased level or different form of take for Covered Species; 

• changes to funding that affect the ability of the permittees to implement the HCP; 

• changes to covered activities not previously addressed;  

• changes to covered lands; and  

• significant changes to the conservation strategy, including changes to the mitigation measures.  

The Handbook notes (USFWS and NFFS 2016, 17-7) that “if [an ITP] has been written to reference or 

incorporate HCP provisions, this will minimize the need to amend the permit as it is implemented.” The 

Handbook lists the following as examples of HCP and permit changes where the take levels and project 

activities are not substantively altered: 

• correcting insignificant mapping errors; 

• slightly modifying avoidance and minimization measures; 

• modifying annual reporting protocols; 

• making small changes to monitoring protocols; 

• making changes to funding sources; and 

• changing the names or addresses of responsible officials. 

8.5 SUSPENSION/REVOCATION 

USFWS may suspend or revoke an ITP if the permittees fail to implement the HCP in accordance with its 

terms and conditions or if suspension or revocation is otherwise required by law.  Suspension or 

revocation of the ITP, in whole or in part, must be in accordance with 50 CFR §§13.27-29, 17.32(b)(8). 

8.6 RENEWAL OF THE SECTION 10(A)(1)(B) PERMIT 

An ITP may be renewed without the issuance of a new permit, if so stated in the original permit terms 

and conditions, and provided that the biological circumstances and other pertinent factors affecting 

covered species are not significantly different than those described in the original HCP.  To renew the 

permit, permittees shall submit to USFWS, in writing:  

• a request to renew the permit, referencing the original permit number; 
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• certification that all statements and information provided in the original HCP and permit 

application, together with any approved HCP amendments, are still true and correct, and 

inclusion of a list of changes;  

• a description of any take that has occurred under the existing permit; and  

• a description of any portions of the project still to be completed, if applicable, or what activities 

under the original permit the renewal is intended to cover. 

If USFWS concurs with the information provided in the request, it shall renew the permit consistent with 

permit renewal procedures required by Federal regulation (50 CFR § 13.22).  If permittees file a renewal 

request and the request is on file with USFWS office at least 30 days prior to permit expiration, the 

permit shall remain valid while the renewal is being processed, provided the existing permit is 

renewable. However, permittees may not take listed species beyond the quantity authorized by the 

original permit or change the scope of the HCP.  If permittees fail to file a renewal request within 30 

days prior to permit expiration, the permit shall become invalid upon expiration.  Permittees must have 

complied with all annual reporting requirements to qualify for a permit renewal. 

8.7 PERMIT TRANSFER 

In the event of a sale or transfer of ownership of the property during the life of the permit, the following 

will be submitted to USFWS by the new owner(s):  a new permit application, permit fee, and written 

documentation providing assurances pursuant to 50 CFR § 13.25 (b)(2) that the new owner will provide 

sufficient funding for the HCP and will implement the relevant terms and conditions of the permit, 

including any outstanding minimization and mitigation.  The new owner(s) will commit to all 

requirements regarding the take authorization and mitigation obligations of this Plan unless otherwise 

specified in writing and agreed to in advance by USFWS.  As the Handbook describes, “[t]he transferee 

must meet all of the qualifications required to receive an incidental take permit, which means 

demonstrating the capacity to implement the HCP or that portion they are assuming responsibility for, 

the legal ability to perform the authorized project, and providing funding assurances” (USFWS and NMFS 

2016, 17-9). 

As stated in the Handbook, “[a]n assumption agreement is a key component of such a transaction. It 

outlines the roles and responsibilities of all the parties including the Service. The assumption agreement 

addresses any outstanding obligations and how they will be completed. An assumption agreement, at its 

simplest, is a joint submittal by the transferor and transferee as prescribed by 50 CFR 13.25 . . ., or it can 

resemble a memorandum of understanding.”  (USFWS and NMFS 2016, 17-8) Any permit issued by the 

Service as a result of a partial or full transfer will retain the original permit expiration date. The 

permittee/transferee is required to request renewal to alter the expiration date. 
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9. FUNDING 

The ESA and the Service’s implementing regulations (50 CFR § 17) require HCPs to specify the measures 

that applicants will adopt to ensure adequate funding for the HCP. In this case, the most economically 

and ecologically valuable aspect of the Plan – the approximately 107,000 acres of privately owned, 

otherwise developable lands that will be preserved in perpetuity as habitat for the Covered Species and 

that will provide vital connections among existing public preservation lands – is already owned by the 

applicants, and requires no additional funding.  Indeed, the Plan reflects a commitment by the 

applicants to restrict the future use and economic value of their privately-held lands identified for 

preservation. The current value of these preservation lands is estimated to total approximately $1.4 

billion, based on purchase prices for two comparable properties located within the RLSA that were 

purchased in recent years. 

Accordingly, a significant cost of the Plan involves the landowners’ foregone opportunity to develop 

these lands for residential, commercial, or other purposes that could generate substantial revenue and 

increase the economic value of the lands.  

9.1 CREATION OF THE MARINELLI FUND 

The remainder of the costs associated with implementing the Plan – which will be minimal compared to 

the value of the preservation lands – will be paid through a private fund that will be created under the 

Florida Panther Protection Program (FPPP), the funding of which will be assured by contributions tied to 

the conduct of Covered Activities.  That is, as explained in section 9.2, the landowners will deposit 

monetary contributions into the Fund as a pre-condition of undertaking the Covered Activities, and 

additional monies will be deposited into the Fund as Covered Activities are completed (through payment 

of residential transfer fees).   

A Memorandum of Understanding (MOU) between the applicants (referred to as the “Rural 

Landowners” in the MOU) and their conservation partners, Audubon Florida, Collier County Audubon 

Society, Inc.,44 Defenders of Wildlife, and the Florida Wildlife Federation, Inc. (referred to collectively as 

the “Conservation Organizations” in the MOU), was signed on June 2, 2008 to establish the framework 

of the FPPP.45  The MOU explained that framework at that time as follows:   

The purpose of the Florida Panther Protection Program . . . is to facilitate the 

management and protection of panthers within the Enhanced Protection Area [i.e., the 

RLSP/HCP Area] by providing a contiguous range of preserved panther habitat in the 

Enhanced Protection Area to assist recovery through the use of buffering against 

panther-human interaction, locating and construction of panther crossings, and the 

protection, enhancement, restoration, including corridor enhancement or restoration, 

or acquisition of panther habitat demonstrated to be important to panther protection 

                                                           
44 Collier County Audubon Society, Inc. is currently known as Audubon of the Western Everglades. 

45 A copy of the MOU is available at http://www.floridapantherprotection.com/.   

http://www.floridapantherprotection.com/
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and management within the Enhanced Protection Area based upon a technical review 

and analysis of available data . . .. (MOU at 7.) 

The MOU acknowledged that a dedicated funding source will be required to achieve FPPP objectives.  

The FPPP therefore committed to the establishment of the “Paul J. Marinelli Florida Panther Protection 

Fund” (Marinelli Fund or Fund), named in honor of the late Paul Marinelli – former President and Chief 

Executive Officer of the Barron Collier Companies – for his vision in bringing the FPPP together. (MOU at 

10.)   

The Fund will fulfill the purpose of the FPPP, “to facilitate the management and protection of panthers 

within the Enhanced Protection Area by providing a contiguous range of preserved panther habitat,” 

MOU at 7, which aligns with the overall goals and conservation activities of the Plan. Certain 

refinements to the Fund mechanisms, uses, administration, and assurances have been developed over 

the years.  For example, as described in previous chapters, the FPPP has elected to allow the Marinelli 

Fund to be used for activities and initiatives that conserve species in addition to the Florida panther.  

These refinements are memorialized in the Plan, and in this chapter of the Plan in particular. Additional 

refinements are possible in concert with the Service’s review of the Plan and issuance of the ITPs. 

9.2 CONTRIBUTIONS TO THE MARINELLI FUND 

Implementation of the HCP will generate revenue for the Marinelli Fund through two separate 

mechanisms.  First, the applicants will contribute $350 per acre to the Fund as Covered Activities are 

initiated.  The per-acre fee will be deposited into the Fund on a lump sum basis no later than 90 days 

after the first residential certificate of occupancy is issued by Collier County for residential and 

commercial development activities, and 90 days after the first extraction product leaves the site for 

earth mining activities.  Second, the Fund will receive a per-unit fee of $200 (adjusted periodically to 

account for adjustments in the Consumer Price Index) each time a home within the HCP Area is sold 

(including both initial sales and re-sales).  The precise value of the revenue stream to be generated 

through these mechanisms over the 50-year term of the ITPs is unquantifiable at this time. Based on the 

45,000-acre cap of Covered Activities and the number of residential units expected to be constructed 

within the lands designated for Covered Activities under the Plan, however, applicants estimate that the 

revenue stream produced by the dual funding mechanisms described above will deposit approximately 

$150 million into the Marinelli Fund during the 50-year term of the ITPs.  The Marinelli Fund will be used 

as necessary to pay all non-project out-of-pocket expenses of implementing the overall Plan (i.e., 

expenses not tied to a specific project, such as maintenance of a mitigation parcel, but those expenses 

tied to the Plan as a whole such as annual reporting).  The Marinelli Fund will also be available to 

sponsor or conduct additional conservation activities selected at the discretion of the Board of Directors 

of the Marinelli Foundation, as described below. 

9.3 THE MARINELLI FOUNDATION 

The FPPP will create a nonprofit foundation – the Marinelli Foundation – with tax exempt status under 

section 501(c)(3) of the Internal Revenue Code to oversee the day-to-day implementation of the HCP, 

including discretionary expenditures from the Marinelli Fund, and to serve as a point of contact for 
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USFWS, FWC, and the public.  The Marinelli Foundation will be governed by a Board of Directors, which 

will be comprised of seven members:  two representatives of the landowner-applicants, one 

representative of each of the applicants’ four conservation partners, and one at-large member who will 

serve at the invitation of the other six members of the Board.  The Foundation is anticipated to raise 

funds in addition to those generated through implementation of the Covered Activities to be used for 

conservation initiatives, through grants as well as fundraising.  The landowners and their conservation 

partners will each assist in raising additional funds in a manner consistent with each partner’s individual 

capacity and organizational policies. 

9.4 DISTRIBUTION OF COSTS BETWEEN APPLICANTS AND THE MARINELLI FUND 

As described in the sections below, applicants will continue to pay all expenses associated with the 

ongoing management of their lands, both before and after those lands are dedicated for perpetual 

preservation through environmental conservation easements, and for all project-level costs associated 

with implementing the Covered Activities that applicants would otherwise incur if they elected to 

develop their lands in the absence of the Plan.  The only expenses associated with Plan implementation 

that the Marinelli Fund will be called upon to pay are the non-project-level costs of Plan 

implementation, which the applicants would not incur if they elected to develop their lands the absence 

of the Plan.  As described in section 9.5, the remainder of the Marinelli Fund’s resources will be used at 

the discretion of the Foundation’s Board of Directors to initiate and support conservation activities that 

go beyond the Plan. 

9.4.1 Applicants To Pay For Ongoing Land Management Costs and All Project-Level Costs that 

Would Exist Outside the Plan 

The applicants already own the lands designated for preservation under the Plan and have been 

managing their lands within the HCP Area for multiple decades through ongoing agricultural activities, 

and through such activities as removal of exotic vegetation, and prescribed burning.  Under the Plan, the 

applicants will continue to manage their own lands, and will each be responsible for the cost of all 

activities that would be associated with such continued management of their own lands (including, for 

example, the cost of exotic vegetation removal and prescribed burning).   

The individual applicants will also each be responsible for all costs associated with conducting Covered 

Activities within their lands that would also be incurred from conducting residential and commercial 

development and/or earth mining in the absence of the Plan.  These project-level costs are expected to 

include, for example, the costs of all project level permitting, and all mitigation, performance bonds,46 

and monitoring required by state and federal agencies through project-level permitting processes. 

                                                           
46 The landowners routinely provide performance bonds that provide financial assurances for mitigation associated 
with development, and expect to provide such bonds with respect to development that occurs within the HCP 
Area. 
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9.4.2 Plan Implementation Costs To Be Paid For Through the Marinelli Fund 

The only implementation costs that the Marinelli Fund will be used to pay for will include the minimal 

number of non-project-level costs associated with the Plan that would not be incurred in the absence of 

the Plan.  These additional, non-project-level HCP implementation costs are expected to be relatively 

modest, and will result in expenditure of only a small percentage of the revenue available in the 

Marinelli Fund.  These additional, non-project-level costs are expected to include, for example, the cost 

of additional Plan-wide monitoring (including compliance monitoring) required under the Plan and/or 

the ITPs, and the cost of annual reporting to USFWS.   

9.5 ADDITIONAL CONSERVATION ACTIVITIES TO BE INITIATED BY THE MARINELLI FOUNDATION 

Because the Marinelli Fund is expected to receive funds well in excess – at least tens of millions of 

dollars in excess – of what will be required to implement the Plan, the same Fund is also expected to be 

used for conservation initiatives that go beyond the Plan, such as construction of wildlife crossings and 

fencing, habitat acquisition and restoration, corridor enhancement, public education and outreach 

focused on the importance of wildlife conservation, and scientific research relevant to species 

conservation.  These additional conservation activities will be initiated at the discretion of the Marinelli 

Foundation Board of Directors. 

The conservation initiatives undertaken by the Marinelli Foundation will be selected through a careful, 

science-based approach aimed at furthering the landscape-level planning and preservation provided 

through the Plan, and are expected to complement the Plan.  These initiatives, however, represent 

additional benefits of the Plan that are not needed in order to fully offset the projected impacts of 

incidental take (because other elements of the Plan fully offset those impacts), and therefore the funded 

conservation initiatives are not prescribed or specifically required elements– as mitigation or otherwise 

– under the Plan or the ITPs.  Instead, these initiatives will be undertaken at the discretion of the 

Foundation’s Board of Directors, and in coordination with the Service and FWC, where appropriate.   

The Foundation’s bylaws will provide that the first priority for use of funding is implementation of the 

non-project-level elements of the Plan (as described above).  In order to “ensure funding for the [P]lan 

will be provided,” as required under ESA section 10(a)(2)(B), the expenditure of funds for 

implementation of non-project-level elements of the Plan will be non-discretionary and therefore will 

not require approval by the Board.  Thereafter, funding will be used for targeted conservation initiatives 

to be selected and/or designed by the Marinelli Foundation Board of Directors.  Although the precise 

conservation activities to be undertaken by the Marinelli Foundation will be left to the Board’s 

discretion, the members of the FPPP (who will comprise the Marinelli Foundation Board) have agreed 

that the following principles will be used to guide the allocation of funds: 

• Conservation activities within the HCP Area will be prioritized over potential activities that 

would occur outside the HCP Area; 

• Priority for conservation activities that address roadway impacts to species (such as fencing 

along roadways and construction of wildlife underpasses) will go to local and private roadways 
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before federal and state roadways, while also prioritizing maximum benefit to the Florida 

panther and other Covered Species; and  

• Conservation activities benefitting the Florida panther will be prioritized over those that benefit 

other species but do not also benefit the panther.  

The Marinelli Foundation will act where possible as a facilitator to incentivize, leverage, and advance 

collaborative solutions to wildlife impacts, and will seek partnerships with academia.  In addition, the 

Marinelli Foundation will provide support for science-based solutions to wildlife impacts, as well as 

public education regarding conservation solutions.  The Foundation’s public outreach may include, for 

example, an in-situ wildlife resource center for current and future residents of eastern Collier County.  

The Foundation will also coordinate access to lands within the HCP Area for research by federal and 

state agencies, as well as privately funded researchers, subject to landowner approval.  Research 

conducted within the HCP Area is expected to add substantially to the data available on the Covered 

Species, as well as the regional ecology. 

In addition, the members of the FPPP have agreed that the Marinelli Foundation will prioritize 

conservation activities that provide solutions to wildlife impacts in the following order: 

• Reducing roadway impacts; 

• Habitat restoration;  

• Land acquisition to be undertaken only in strategic instances where such acquisition will 

complement other solutions;  

• Support for a wide-ranging species biology and impact reduction institute;   

• Initiatives to reduce conflicts between human activities and species needs; and 

• Matching grants for the solutions above. 

Additional detail will be provided in the Marinelli Foundation’s bylaws regarding the priorities that will 

guide the Board’s allocation of monies from the Fund.  Based on ongoing conversations among FPPP 

members – representatives of which will comprise the majority of the Foundation’s Board of Directors – 

the following sections provide specific illustrative examples of how the Marinelli Fund may be used.  

9.5.1 Initiatives to Reduce Roadway Impacts 

As noted above, the Marinelli Foundation will prioritize conservation initiatives designed to lessen 

roadway impacts to panthers and other wildlife.  FPPP members have discussed investing the Marinelli 

Fund’s resources in the following specific projects, based on the August 2017 report of the 
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Transportation Sub-Team of the Florida Panther Recovery Implementation Team (FPRIT) on “Southwest 

Florida Road Hot Spots” (FPRIT 2017):47 

• Installation of a multi-use overpass on Oil Well Road (CR-858) on the west side of Camp Keais 

Strand; 

• Elevation of several strategically-located Collier County bridges east of SR-29 on Immokalee 

Road (CR-846) and Oil Well Road (CR-858); 

• Replacement of gates in wildlife fencing along SR-29 with a new type of gate (e.g., solar-

powered sliding gates) that eliminates the gaps present in the current gates, which allow wildlife 

to gain access to the roadway; 

• Installation of wildlife crossings and fencing along CR-846 and CR-858;48 and 

• Implementation of the forthcoming recommendations of Dr. Dan Smith of the University of 

Central Florida (potentially including installation of one or more wildlife underpasses), based on 

the results of an ongoing study of panther movement on Corkscrew Road (CR-850) in Collier 

County.49 

9.5.2 Initiatives Focused on Habitat Restoration, Enhancement, and Acquisition 

The Plan provides for the permanent preservation and maintenance of approximately 107,000 acres of 

privately held land worth an estimated $1.4 billion that could otherwise be developed.  These lands are 

strategically located to preserve landscape-scale connectivity – including existing regional wildlife 

corridors – and provide valuable interconnected habitat for the Florida panther, the eighteen other 

Covered Species, as well as other wildlife, in their current state.  See, e.g., Figures 4-5 through 4-8 

(depicting Florida panther radio telemetry and GPS data within and surrounding the HCP Area).   

The Marinelli Foundation is expected to fund additional conservation initiatives focused on habitat 

restoration, enhancement, and acquisition to amplify the effect of the large-scale conservation already 

provided through the Plan.  Specific examples of these sorts of initiatives include the following: 

• Enhancement of the documented wildlife corridor located west of SR-29 and north of CR-858 

(see Figure 4-9, southern corridor) through a combination of site design and buffers from 

Covered Activities, including establishment of high-value habitat conducive to wildlife 

movement and utilization (e.g., mesic pine flatwoods) where gaps in native cover occur, 

establishment of high-value habitat cover adjacent to future wildlife crossing locations along SR-

29 and CR-858, and control of exotic vegetation within the corridor; 

                                                           
47 Please see Chapter 4, at section 4.1.4, for a discussion of FPRIT’s August 2017 report. 

48 Locations for crossings and fencing were identified in the 2006 Eastern Collier Wildlife Movement Study and the 
2009 Panther Review Team Report.  [Citations to be added.] 

49 Dr. Smith has indicated that he anticipates the results of this ongoing study will be released during 2019. 
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• Establishment of a wildlife corridor in the northern portion of the HCP Area (see Figure 4-9, 

northern corridor) by creating high-value habitat conducive to wildlife movement and utilization 

(e.g., mesic pine flatwoods), intersecting a future FDOT wildlife crossing for SR-82 that is 

currently in the design and permitting phase, and control of exotic vegetation within the 

corridor; 

• Habitat restoration and management in other areas within the HCP Area, including in areas 

around existing and future wildlife crossings and where higher-quality habitat would enhance 

utilization; and 

• Preservation of any important habitat within or immediately bordering the HCP Area that is 

offered for sale through direct purchase or through brokerage of another conservation 

mechanism. 

9.5.3 Public Education, Best Management Practices, and Scientific Research 

The Marinelli Foundation is expected to provide funding for public education regarding how to 

appreciate, understand, and live alongside wildlife.  The Foundation is expected to conduct some public 

education initiatives independently and through partnerships with wildlife researchers and university 

faculty.   

The Foundation is also expected to support and enhance efforts of the applicants to promote and 

encourage the implementation of best management practices (BMPs) within the HCP Area by providing 

educational materials (e.g., neighborhood signs, newsletters, and door hangers) to developers, 

homeowners associations (HOAs), and residents.  Examples of BMP materials are provided in Appendix 

B.  Implementation of BMPs will assist in protecting the Covered Species and other wildlife, and in 

minimizing the potential for human-wildlife interactions within development areas, especially 

interactions between humans and large mammals (e.g., Florida panther; bear; deer; feral hogs), 

nocturnal species (e.g., Florida bonneted bat), and species that may pose human health risks (e.g., 

Eastern diamondback rattlesnake).  BMPs are addressed in chapter 4 (section 4.4.1.4) with respect to 

Florida panther and in chapter 7 (section 7.6.1.3) with respect to the other Covered Species.     

The Marinelli Foundation is also expected to pursue opportunities to fund or otherwise support 

scientific research relevant to conservation of the species addressed by the HCP, as well as the local 

ecology.   Subject to landowner approval (to be reasonably provided on a case-by-case basis), the 

Foundation’s support for scientific research may include access and funding for HCP Area-wide studies.  

The FPPP members also anticipate that the Marinelli Foundation will provide funding for field 

inventories and studies of native plants and wildlife within the HCP Area, in conjunction with university-

affiliated faculty. 
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10. ALTERNATIVES 

ESA section 10(a)(2)(A)(iii) and USFWS regulations at 50 CFR §§ 17.22(b)(1)(iii) and 17.32(b)(1)(iii) 

require that an HCP describe the alternatives considered by the applicant and the reasons why those 

alternatives are not proposed by the applicant. This section describes four alternatives: a No-Action 

Alternative; the Proposed HCP; a Panther-Only HCP Alternative; and a Panther Review Team (PRT) 

Configuration Alternative. 

All of the alternatives considered in this section account for the applicants’ land ownership and, 

therefore, would occur within the same 151,779-acre HCP Area described herein and depicted in Figure 

2-1.  Under current Collier County base zoning laws, all lands within the HCP Area are zoned for and 

subject to development at a density of one dwelling unit per five acres.  An example of the type of 

development that is possible under these base zoning laws is the development within Golden Gate 

Estates, immediately west of the HCP Area (see grid-like pattern of development on Figure 2-1, at the 

western boundary of the HCP Area).   

As Figure 2-1 indicates, the HCP Area is located within the approximately 195,000-acre area50 covered by 

Collier County’s Rural Land Stewardship Plan (RLSP).51  The RLSP, which is described in greater detail in 

Chapter 1 (see section 1.7), is a voluntary program that allows participants to develop certain lands 

within the RLSA (Stewardship Receiving Areas, or SRAs) at densities higher than base zoning allows, in 

exchange for placing restrictions on the use of other lands within the RLSA (Stewardship Sending Areas, 

or SSAs).     

The restrictions placed on SSAs under the RLSP vary, as landowners are permitted to restrict (or 

“remove”) land uses in “layers,” such that land uses of varying intensity remain as layers are removed.  

Landowners who choose to participate in the RLSP decide which layers to remove and which to retain.  

Each layer is assigned a value in terms of stewardship credits, and the more layers that are removed, the 

more credit is generated.  Participating landowners can exchange stewardship credits for the right to 

develop lands within the RLSA at densities higher than the one-dwelling-unit-per-five-acre density that 

exists under base zoning.  

The RLSP identifies approximately 93,100 acres within the RLSA as “Open” to and suitable for future 

development.  These “Open” lands consist primarily of previously-converted agricultural areas.  

Approximately 71,275 acres of these “Open” lands are within the HCP Area and owned by the 

applicants.  Under the RLSP and local zoning laws, and absent the HCP, the applicants could pursue 

residential or commercial development activities anywhere throughout these 71,275 acres of “Open” 

areas that are under the applicants’ ownership.  Under the proposed HCP, only 45,000 acres of these 

lands could be developed (over 26,000 acres less than the applicants could develop within the HCP Area 

under the voluntary RLSP).  Moreover, the 45,000 acres of land available for development under the 

                                                           
50 The RLSA includes approximately 182,400 acres of privately-held lands; the balance consists of public lands.  
Collier County 2009a.     

51 The Collier County Land Development Code, which implements the RLSP, utilizes the acronym “RLSA” to refer to 
the Rural Land Stewardship Area, the geographic area within which the County’s RLSP policies and codes apply.   
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HCP would be located within areas that have relatively lower habitat values, and areas of higher habitat 

values would be preserved.  Participation in the RLSP for county zoning and permit purposes remains an 

option for applicants under all four alternatives.   

Among the four alternatives discussed in this chapter, the No-Action Alternative is the only alternative 

that does not include an integrated plan beyond the application of local land use regulations. As such, a 

wide variety of future land uses and configurations are possible under the No-Action Alternative, 

including development of all or part of the 151,779-acre HCP Area under base zoning (effectively 

extending Golden Gate Estates throughout the HCP Area), or development at greater densities within 

the 71,275 acres of RLSP “Open” lands within the HCP Area. The other three alternatives would provide 

greater certainty as to the locations of future development and other permitted activities, and would 

allow for landscape-level planning of preservation and conservation activities. Those three alternatives 

differ primarily in the number of species covered and the configuration of lands designated for Covered 

Activities. Each of these four alternatives is addressed in the following sections. 

10.1 NO-ACTION ALTERNATIVE 

The No-Action Alternative does not include the issuance of an ITP or the implementation of a HCP 

program. Under the No-Action Alternative, the agricultural, ranching and other rural activities that have 

occurred historically throughout the HCP Area could continue indefinitely throughout the HCP Area. 

These activities include, but are not limited to, the following:   

• Crop Cultivation; 

• Ranching/Livestock Operations;  

• Forestry and Silviculture; 

• Recreation; 

• Exotic and Nuisance Species Control; 

• Lodges, Hunting/Fishing Camps; and  

• Oil and Gas Exploration and Production.  

In addition to these traditional rural land uses, applicants would be free to pursue residential or 

commercial development activities under base zoning (one dwelling unit per five acres) anywhere within 

the HCP Area, or development at greater densities within the 71,275 acres of RLSP “Open” lands located 

within the HCP Area.  The applicants would also be free to pursue earth mining activities anywhere 

within the HCP Area, since the RLSP does not place any restriction on where earth mining can occur.52 

                                                           
52 Proposed amendments to the Collier County comprehensive plan would place a 45,000-acre cap on 
development within the RLSA (Collier County 2009b). The proposed amendments would also allow for the 
voluntary restoration of panther corridors as a means to generate stewardship credits. These proposed 
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As compared to HCP alternatives, the No-Action Alternative would leave open the option to develop 

portions of the HCP Area – under base zoning or the RLSP – without requiring ecological monitoring 

(except for restoration activities undertaken pursuant to the RLSP), provisions for changed or 

unforeseen circumstances, or other elements required for HCPs.  Critically, the No-Action Alternative 

would allow for this development without the landscape-level planning and conservation that the HCP 

provides by directing development to certain areas of lower habitat value and setting aside large, 

contiguous tracts for preservation. 

Accordingly, the No-Action Alternative would allow development on a project-by-project basis with no 

predefined development pattern (regardless of whether the proposed RLSP amendments are eventually 

adopted).  Projects would likely require federal permits, including under section 404 of the Clean Water 

Act for discharges of dredged or fill material to waters of the U.S., and ESA section 7 consultations 

between USACE and USFWS would be undertaken for those permits as required. For projects triggering 

formal ESA section 7 consultation, USFWS would issue biological opinions with Incidental Take 

Statement(s) authorizing incidental take, as appropriate, for the federally listed species potentially 

affected. However, because USFWS would be issuing biological opinions on a project-by-project basis, 

the degree of certainty regarding the configuration, location and impacts of future actions would be 

significantly reduced as compared to the HCP alternatives, where future actions and their effects are 

well-defined. 

10.2 PROPOSED HCP 

The Proposed HCP (described in Chapters 1-9) involves an HCP and ITPs with 50-year durations for all 

the Covered Species and Covered Activities within the HCP Area, implemented as described and 

depicted in this document (see Chapter 2; Figure 2-1).  

Ten property owners (the applicants) reached agreement among themselves to design an HCP program 

that was economically and logistically feasible and that would benefit the Florida panther and eighteen 

other Covered Species.  

The applicants have designated 50,175 acres of land for Covered Activities, within which up to 45,000 

acres of residential/commercial development and/or earth mining could occur. The Plan was designed 

to work in concert with the current RLSP and would also work with the proposed RLSP amendments. 

Approximately 107,000 acres would be preserved under the Plan, and would be placed under perpetual 

preservation in conservation easements as the Covered Activities are implemented. The Plan would 

cover the Florida panther, seven other federally listed species, one candidate species for federal listing, 

two species under review for federal listing, and eight state-listed species. The primary biological goal of 

the Plan is to preserve and maintain in perpetuity the extensive interconnected habitat mosaics within 

the HCP Area, which provide habitats and movement corridors for the Florida panther and the 18 other 

                                                                                                                                                                                           
amendments were not adopted during the last comprehensive planning cycle, but are currently undergoing a 
county restudy in 2018 and could be adopted thereafter. 
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Covered Species. The preservation and maintenance of these vast areas and habitats benefit multiple 

species and create opportunities for additional future conservation activities. 

The Proposed HCP would achieve a panther conservation goal that has been sought for decades: a 

cooperative effort among private property owners within eastern Collier County, in coordination with 

state and federal wildlife agencies, to preserve the landscape-scale mosaic of habitats connecting the 

Florida Panther National Wildlife Refuge and Big Cypress National Preserve to the Okaloacoochee Slough 

State Forest and the Corkscrew Regional Ecosystem Watershed.  

As described in section 4.3.3 and summarized in Table 4-8, the Proposed HCP addresses no fewer than 

10 recovery actions listed in the Florida Panther Recovery Plan, 3rd Revision (USFWS 2008a). Most of 

these 10 recovery actions are considered essential for the recovery of the species, and require willing 

cooperation between private property owners, multiple federal and state agencies, local government, 

and NGOs. Under the Plan, these recovery actions can be implemented across the RLSA. 

The HCP reflects and furthers the goals of the Florida Panther Protection Plan (“FPPP”). The FPPP is a 

collaborative effort between four leading conservation organizations (Audubon Florida, Audubon the 

Western Everglades, Defenders of Wildlife, and Florida Wildlife Federation) and the landowner 

applicants.  The purpose of the FPPP is to undertake an environmentally and economically balanced 

program to better protect and manage the Florida panther in Southwest Florida and assist in its 

recovery, primarily by securing a contiguous range of panther habitat connecting the Florida Panther 

National Wildlife Refuge and Big Cypress National Preserve through Camp Keais Strand and the 

Okaloacoochee Slough with adjacent conservation lands in the region and the panther Dispersal Zone.   

In addition to the activities undertaken through the Plan, the Marinelli Fund, founded by the FPPP and 

funded through implementation of the Plan (see Chapter 9), is expected to supplement the Plan by 

undertaking additional conservation activities within and around the HCP Area.  The Marinelli Fund was 

originally intended to be used “for panther habitat restoration, including restoration of the functional 

corridors, buffering against panther-human interaction, locating and construction of panther crossings, 

and acquisition of habitat demonstrated to be important to panther management within the [RLSP 

area]” (FPPP 2008). The FPPP has since expanded the mission of the Fund to include conservation 

actions to benefit the eighteen other Covered Species, in addition to the Florida panther, as well as 

other wildlife. 

10.3 PANTHER-ONLY HCP ALTERNATIVE 

The Panther-Only HCP Alternative is similar to the proposed HCP, but addresses only the Florida 

panther. Under this alternative, the Florida panther would be the only species covered under the ITPs. 

Although an integrated long-term plan would be provided for Florida panther conservation, any 

additional conservation measures to benefit the other Covered Species would be determined on a 

project-by-project basis by the landowners and the relevant permitting authorities for those projects. 

The Panther-Only HCP Alternative is similar in most respects to the Proposed HCP, in terms of the total 

acreage of Covered Activities (45,000 acres), the configuration of lands designated for Covered 
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Activities, and the lands designated for Preservation/Plan-Wide Activities, Very Low Density Use, and 

Base Zoning (see Chapter 2; Figure 2-1). The FPPP would provide the funding and direct the various 

panther conservation activities as described in the previous section. 

The Panther-Only HCP Alternative would be effective for meeting the primary conservation goal of 

protecting extensive land areas for the Florida panther through an overall integrated plan, and would 

allow HCP efforts to focus on the panther. Because this alternative would not include the eighteen other 

Covered Species, however, biological goals and objectives would not be established for those species 

and an integrated approach to their conservation within the HCP Area would not be included. 

Monitoring for these other species would not be required, missing a valuable opportunity to collect 

important data on their status, habitat utilization, and responses to variable environmental conditions 

on private lands, and similar conservation information.  

10.4 PRT CONFIGURATION ALTERNATIVE 

Under the PRT Configuration Alternative, the PRT map (discussed below) would be the basis for 

configuring the extent of Covered Activities within the HCP Area.   

In 2008, the FPPP assembled a team of panther biologists and landscape ecologists as a Florida Panther 

Protection Program Review Team (PRT), to determine whether the FPPP provided conservation benefits 

greater than or in addition to the current RLSP. The PRT conducted a detailed technical review of the 

RLSP in terms of panther ecology and conservation, analyzed panther mitigation scenarios on the basis 

of PHUs and impacts to the panther Primary Zone, evaluated proposed RLSP amendments for preserving 

agricultural lands, examined the transportation network, and evaluated proposed panther corridors 

within the HCP Area. 

The PRT recommended revisions to the RLSP overlay map, and mapped specific areas for consideration 

as additional preservation areas under the RLSP and any future HCP or similar conservation agreement. 

The PRT reported that, “Such additional protection in specific areas will serve to guide planned 

development into areas of less value to Florida panthers, preserve additional acreages of most 

important habitats, provide buffers to habitats occupied by Florida panthers, maintain the integrity of 

the natural habitats of Okaloacoochee Slough and [Camp Keais Strand], improve proposed movement 

corridors connecting larger patches of occupied habitat, and further minimize habitat fragmentation” 

(FPPPTRT 2009, 8).   

The main difference between the PRT Configuration Alternative and the Proposed Alternative is the 

location of areas designated for Covered Activities. Figure 10-1, which was taken from the PRT report 

(FPPPTRT 2009, Figure 13), depicts the PRT recommendations in relation to the RLSA.  Figure 10-2 

depicts the lands designated under the HCP for Preservation/Plan-Wide Activities, Covered Activities, 

and Very Low Density Use (from Chapter 2, Figure 2-1). The maps display a high degree of overlap in 

terms of the locations proposed for the Covered Activities under the HCP and the locations left open for 
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.  

Figure 10-1:  PRT Recommendations for the RLSA (from FPPPTRT 2009, Figure 13)  
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Figure 10-2:  Land Designations under the Plan (from Chapter 2, Figure 2-1)   
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potential future development under the PRT Configuration Alternative (see pink-shaded areas in Figure 

10-2). The primary difference between the maps is that Figure 10-1 includes additional preservation 

areas south of CR 858 and southeast of the Immokalee Urban Area; buffers added along the Camp Keais 

Strand and Corkscrew system; and different configurations and widths for panther corridors.  

Although both the PRT Configuration Alternative and the Proposed HCP would provide substantial 

benefits to the Florida panther and the other Covered Species, the applicants selected the Proposed HCP 

over the PRT Configuration Alternative for several reasons.  First, the PRT configured the 45,000 acres of 

potential future development without regard to property ownership within the RLSP “Open” areas. This 

was reasonable given that, as proposed by the FPPP, the PRT was exploring various scenarios for 

enhancing panther conservation under the RLSP. However, approximately 13,000 acres mapped by the 

PRT for potential future development are not owned or controlled by the applicants, and the owners of 

those lands have not elected to be included in the Proposed HCP (see Figure 2-1, legend item “Eligible 

for HCP Inclusion (Non-ECPO Lands)”).53 Therefore, the PRT Configuration Alternative did not provide a 

practicable alternative that would allow for 45,000 acres of Covered Activities.  

Second, considering only the applicants and their holdings, some of the PRT’s recommendations are not 

economically feasible, or are not logistically feasible based on land ownership configurations. Some 

applicants maintain holdings only in areas that the PRT recommended for preservation, yet those 

applicants possess property and zoning rights that allow for development whether or not the Proposed 

HCP is implemented. Adopting the PRT Configuration Alternative would eliminate the interests of some 

of the applicants, causing them to withdraw from the HCP to pursue their interests, and therefore would 

not achieve the result intended by the PRT.  

Third, the PRT’s recommendations are outdated in a number of respects.   Some of the 

recommendations are no longer available due to planning and permitting activities that have occurred 

during the years since the PRT recommendation was made. Therefore, the PRT Configuration Alternative 

would eliminate the interests of some applicants, and is not practicable or viable. 

On balance, the Proposed HCP provides benefits similar to those proposed by the PRT in 2009. Unlike 

the PRT Configuration Alternative, however, the Proposed HCP reflects years of negotiation among the 

eleven landowner applicants that account for land ownership patterns, making the Proposed HCP 

practicable and both economically and logistically viable.  

10.5 ALTERNATIVE SELECTED 

The applicants selected the Proposed HCP, which represents the culmination of many years of work and 

coordination among the applicants, wildlife agencies, conservation partner organizations, Collier County, 

                                                            
53 For the lands that are “Eligible for Inclusion (Non-ECPO Lands),” and located outside the 151,779-acre HCP Area, 
land ownership factors (e.g., fragmented holdings; smaller parcel sizes; legal encumbrances) render it unlikely that 
many of these areas are practically suited to higher-density development under the RLSP. These land holdings 
include over 400 parcels with over 250 unique ownership entities, with an average parcel size of 50 acres (Collier 
County Property Appraiser, 2017). 
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and citizens, and strikes a careful balance between wildlife conservation, economic development, and 

the individual private land ownership rights and interests of the applicants. 

The No-Action Alternative would not require any preservation of lands for use by the panther or the 

eighteen other Covered Species.  Under the No-Action Alternative, residential development at the level 

of one dwelling unit per five acres would be allowed throughout the HCP Area under current zoning 

laws.  If applicants chose to participate in the voluntary RLSP, they would be free to pursue development 

at greater densities than are permitted under base zoning throughout the 71,275 acres of RLSP “Open” 

lands located within the HCP Area, and to pursue earth mining activities anywhere within the RLSA.  All 

of this could be done without coordination among landowners, and without the landscape-level 

planning, monitoring, and mitigation that the HCP would provide.   

The panther-only alternative would advance conservation goals for the Florida panther, and although 

other species would likely benefit from a panther-only HCP, the panther-only alternative would not 

include biological goals and objectives tailored to the eighteen other Covered Species, and would not 

require monitoring for those species. 

The PRT Configuration Alternative does not provide the balance of interests among the eleven 

applicants that is essential for plan viability, and includes approximately 13,000 acres of land that the 

applicants do not control. The applicants navigated several years of collaborative discussions, 

differences of opinion, balancing of individual interests, and final compromises that resulted in the 

Proposed HCP. Each applicant requires that the chosen plan be economically and logistically feasible for 

its particular property attributes and objectives over a 50-year permit duration, while accounting for 

uncertainties in future market conditions for agriculture, residential/commercial development, and 

other potential land uses. Those uncertainties, and the inherent difficulties in finding long-term 

compromise among eleven separate entities, are reasons that developing a viable HCP covering such a 

large area of diverse private property ownership takes years to complete. 

The applicants have already invested considerable time, energy, financing, and patience in crafting a 

practicable plan as reflected in this document. The Proposed HCP represents the most viable 

opportunity for long-term, comprehensive conservation planning for the Florida panther and the 

eighteen other Covered Species within eastern Collier County, linking large areas of existing public lands 

and private lands to provide regional conservation benefits. 
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