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1.0 INTRODUCTION 
1.1 PROJECT DESCRIPTION 
The Florida Department of Transporta�on (FDOT) is undertaking a roadway improvement project on State 
Road (SR) 70 in southern Highlands and Okeechobee Coun�es between Arcadia, FL and Okeechobee, FL. 
This project begins at County Road (CR) 721 South in Highlands County to the west and con�nues 8.56 
miles east to CR 599/128th Avenue, which is located just east of the Highlands/Okeechobee County line 
and lies within the Federally designated Audubon’s crested caracara consulta�on area and adjacent to 
suitable caracara habitat (Figure 1).  

In compliance with the Endangered Species Act (ESA) and the Na�onal Environmental Policy Act (NEPA), 
poten�al impacts to the Audubon’s crested caracara (Polyborus plancus audubonii or Caracara plancus 
audubonii) have been assessed for the above referenced project. This report represents the results of 
caracara foraging, nes�ng, and produc�vity surveys conducted during the 2023 caracara survey season.  

1.2 AUDUBON’S CRESTED CARACARA 
The caracara is a non-migratory subspecies of falcon that ranges across Florida, Texas, Arizona, Cuba, 
Mexico, Central America, and northern South America. A disjunct popula�on occurs in south Florida which 
is isolated from the remaining popula�ons and in 1987 was listed as threatened under the Endangered 
Species Act of 1973 (16 U.S.C 1531 et seq).  

Caracaras are large and long-lived raptors with an unusual and dis�nct color patern (Photo 1). Adults and 
subadults bear a black crest atop their head, have a naked face of 
bright orange skin, a white neck that becomes barred with dark 
streaks across the upper chest and back, and brownish-black 
wings, back, and lower abdomen, with subadults displaying less 
striking features. The tail is white with narrow, dark crossbars and 
a dark terminal band, and their feet and legs are bright yellow. 
Prominent white patches are visible near the �ps of the wings in 
flight. Juveniles have a similar color patern but are brownish and 
buffy with dark streaks on their breast and upper back. Their 
facial skin is also pinkish in color and their legs are gray.  

In Florida, caracaras typically inhabit dry or wet prairies with 
scatered cabbage palms (Sabal palmetto) and can also be found 
in lightly wooded areas. Because of widespread land use changes, 
caracaras now commonly use improved or semi-improved 
pasture as foraging habitat, notably if seasonal wetlands are 
present. Studies show that caracaras in Florida primarily nest in 
cabbage palms surrounded by open habitats with low ground 
cover and low density of tall or shrubby vegeta�on. However, 
caracaras have been recorded nes�ng in other tree species including Slash pine (Pinus elliottii), cypress 
(Taxodium spp.), oaks (Quercus geminata, Quercus minima, Quercus pumila), red cedar (Juniperus 
virginiana), Australian pine (Casuarina equisetifolia), saw palmeto (Serenoa repens), and black gum 
(Nyssa sylvatica). Rarely, caracara have been observed nes�ng on electrical substa�ons, radio towers, and 
billboards (Morrison 2001, Humphrey & Morrison 1997, USFWS 2016). 

Photo 1 Adult Audubon's crested caracara 
observed 01/31/2023 in the survey area. 
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Figure 1 Project Location and Designated Caracara Areas
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2.0 METHODOLOGY 
The field survey protocol was developed based jointly upon the USFWS (United States Fish and Wildlife 
Service) Crested Caracara Draft Survey Protocol – Additional Guidance (2016-2017 Breeding Season) and 
Florida Fish and Wildlife Conserva�on Commission’s (FWC) Recommended Management Practices and 
Survey Protocols for Audubon’s Crested Caracara (Caracara cheriway audubonii) in Florida. Survey 
methodology included pre-survey documenta�on of exis�ng land uses and natural communi�es, direct 
observa�on data, iden�fica�on of poten�al caracara habitat, development of the field survey protocol, 
assignment of survey sta�on loca�ons, and approval of the survey protocol by USFWS prior to proceeding. 

2.1 EXISTING LAND USE 
Based upon USFWS survey guidelines, a 1,500-meter buffer was applied to the FDOT ‘Project Area’ (i.e. 
the footprint of the proposed project) to create the ‘Survey Area’. Then the South Florida Water 
Management District (SFWMD) Florida Land Use, Cover, and Forms Classifica�on System (FLUCFCS) (2017-
2019) shapefile and current aerial photography were used to map suitable foraging and nes�ng habitat 
(Figure 2). Referring to the USFWS survey protocol, descrip�ons of suitable habitat were cross-referenced 
with SFWMD land use data. Based upon the SFWMD land use data and subsequent field 
verifica�on/ground truthing, the iden�fied survey area consists of approximately 11,000 acres of 
poten�ally suitable nes�ng and foraging habitat, represen�ng approximately 92 percent of the total study 
area. 

Table 1 below provides a list of poten�al caracara habitat and approximate acreage occurring within the 
survey area. The predominant suitable habitat is improved pasture followed by unimproved pastures and 
row crops.   

Table 1 Potentially suitable foraging and nesting habitat in the survey area by SFWMD FLUCFCS codes. 
Land Use 

Code Land Use Descrip�on Acres in Survey 
Area 

Percentage of 
Survey Area 

2110 Improved Pastures 5734.85 48.55% 
2120 Unimproved Pastures 1040.88 8.81% 
2130 Woodland Pastures 506.61 4.29% 
2140 Row Crops 953.11 8.07% 
2150 Field Crops 146.23 1.24% 
2210 Citrus Groves 220.53 1.87% 
2410 Tree Nurseries 4.34 0.04% 
2420 Sod Farms 675.51 5.72% 
3100 Herbaceous (Dry Prairie) 42.97 0.36% 
3200 Upland Shrub and Brushland 21.55 0.18% 
3300 Mixed Rangeland 63.44 0.54% 
4110 Pine Flatwoods 31.65 0.27% 
4270 Live Oak 8.41 0.07% 
4280 Cabbage Palm 4.24 0.04% 
4340 Upland Mixed Coniferous / Hardwood 17.32 0.15% 
6172 Mixed Shrubs 535.95 4.54% 
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Land Use 
Code Land Use Descrip�on Acres in Survey 

Area 
Percentage of 
Survey Area 

6410 Freshwater Marshes / Graminoid Prairie 
- Marsh 816.53 6.91% 

6411 Freshwater Marshes-Sawgrass 0.17 0.00% 
6430 Wet Prairie 184.51 1.56% 
7400 Disturbed Land 35.34 0.30% 
7430 Spoil Areas 41.81 0.35% 

2.2 POTENTIAL HABITAT ANALYSIS 
Based upon guidance documents provided by USFWS, suitable caracara nes�ng habitat includes dry or 
wet prairies that contain scatered cabbage palms as well as lightly wooded areas, improved, unimproved, 
and woodland pastures, sod farms, row crops, levees, and rangeland. Common vegeta�on includes saw 
palmeto, scrub oaks, cypress, and short herbaceous vegeta�on. Cabbage palms are the strongly preferred 
nes�ng habitat, though there have been reports of nests in other vegeta�on such as slash pine, cypress, 
and oak.  Habitat analysis was performed prior to the start of the survey season using the above exis�ng 
land use and natural community data followed by field verifica�on of community types and physical 
structure to determine the loca�on of suitable habitat. Natural habitats within the project corridor include 
freshwater marshes, prairies, and shrub and brushland, mostly associated with the Kissimmee River and 
the C-41a Canal. Poten�al habitat mapped as pastures, croplands, and rangeland is found throughout the 
survey area.  Small isolated freshwater marshes are found throughout these areas as well. The remaining 
survey area consists of low-density and rural residen�al lands not considered suitable habitat.  

2.3 EXISTING OCCURRENCE DATA 
Previous documenta�on of caracara occurrences includes data collected from casual observa�ons and 
data collected from formal surveys occurring within and adjacent to the project survey area. Data sources 
include FNAI and the FWC Fish and Wildlife Research Ins�tute (FWRI). The project lies en�rely within the 
USFWS consulta�on area for the Audubon’s crested caracara and the study area includes USFWS-
designated juvenile gathering areas for the species located south of the project near the C-41a Canal.  

2.4 SURVEY PROTOCOL 
Surveys were performed in strict accordance with the protocols described in the USFWS Crested Caracara 
Draft Survey Protocol – Additional Guidance (2016-2017 Breeding Season). The survey area encompasses 
SR 70 and a 1500-meter buffer zone around the project area. Poten�al caracara survey sta�ons were 
evaluated in the field on December 23, 2022. Survey sta�ons were modified during the season as needed 
to obtain a beter view of caracara ac�vity and poten�al nes�ng sites. A map showing suitable habitat and 
the eight survey sta�ons is provided above as Figure 2. Representa�ve photographs of the field of view 
from survey sta�ons are provided in Appendix A.  
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Figure 2 Suitable caracara habitat and location of survey stations   
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Caracara nest surveys were conducted at each survey sta�on between January 4 and April 28, 2023. 
Surveys for each sta�on were conducted approximately every two weeks, began 15 minutes prior to 
sunrise, and con�nued for at least three hours a�er sunrise per survey protocol. During each survey, 
observers remained in their vehicles at a survey sta�on unless they were pursuing a flying caracara or 
standing outside their vehicle to gain a beter view of an ac�ve bird.   

All primary observers held at least a bachelor’s degree in natural sciences with greater than two years 
professional experience conduc�ng bird surveys and at least 40 hours of caracara survey experience. Field 
personnel u�lized binoculars, aerial photographs of the survey area, datasheets, and cameras to document 
and record observa�ons. Weather condi�ons, survey �mes, descrip�ons of sigh�ngs, and other per�nent 
informa�on were recorded on datasheets and approximate caracara sigh�ng loca�ons and flight paths 
were recorded on aerial photographs (Appendix B).  

3.0 RESULTS 
Documented observa�ons have been summarized in four separate groupings: 1) poten�al habitat; 2) 
ac�vity; 3) nes�ng; and 4) addi�onal species. 

3.1 POTENTIAL HABITAT OBSERVATIONS 
Pre-Survey Field Visit 

December 23, 2022 

A pre-survey field visit was conducted to verify the results of the desktop land use analysis for poten�al 
habitat. Eight (8) observa�on sta�ons were iden�fied for Project 3 and were field adjusted based on 
ground condi�ons (actual land use) and field of view, including loca�on of trees or manmade structures 
and curvature of the roadway that effected the observer viewshed. 

3.2 ACTIVITY OBSERVATIONS 
Survey Event 1 

January 4, 2023 

Sta�on 20 – One adult was observed at 0756 flying east along SR 70, perching briefly in an oak, and then 
con�nuing east along the road. Two adults were observed flying over a pasture north of SR 70 at 0911.  

Sta�on 23 – One adult caracara was observed at 0744 following SR 70 from west to east. It perched on 
various u�lity poles and then flew to perch on and enter a slash pine.  

Sta�on 24 – One caracara was observed at 0850 flying east over a pasture south of SR 70. A second 
caracara was observed at 0852 flying east along SR 70. At 0915, one caracara was observed flying west and 
then south low over a pasture south of SR 70. 
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January 5, 2023 

Sta�on 21 – One adult was observed at 0820 perched on a post north of SR 70, flew south to a pole at 
0829, and departed west at 0836. An adult was observed at 0930 flying north.  

Sta�on 22 – At 0944 one adult caracara was observed grabbing roadkill and depar�ng north over 
agricultural fields.   

Sta�on 25 – No caracara observed.  

January 6, 2023 

Sta�on 26 – One adult caracara was observed perched on a snag east of the sta�on at 0719. Caracara 
departed flying west over SR 70. 

Sta�on 27 – Numerous caracaras were observed including an adult perched on a snag west of the sta�on 
at 0719 and another adult perched on a snag east of the sta�on at 0734. Two adults, one carrying food, 
flew over the sta�on at 0736 headed east. One adult was observed flying north over the tree line on 128th 
Ave at 0913. Two adults were observed perched on a snag at 1105, both departed south at 1107 and 1111.  

Survey Event 2 

January 17, 2023 

Sta�on 20 – No caracara observed. 

January 18, 2023 

Sta�on 21 – One adult was observed at 0920 perched on a pole north of SR 70, which then flew SE at 0945 
to perch in an oak.  

Sta�on 23 – No caracara observed.   

Sta�on 24 – One adult was observed flying east over SR 70 at 0846. An adult was observed again at 0911 
flying east over SR 70 towards the river. At 0950, an adult was observed perched in a slash pine east of the 
survey sta�on for at least ten minutes.  

January 19, 2023 

Sta�on 22 – Numerous caracaras were observed, including a juvenile that was observed at 0752 that 
remained in the area perching and walking on the ground for approximately 1 hour. A second juvenile was 
observed at 0833 circling the road. The two juveniles departed west at 0857, reappeared at 0907 and 
remained in the area. One adult flew in from the south at 0939 to perch in a snag. The caracara departed 
flying north at 0955 and was joined by a second adult. One juvenile le� the area headed south at 1041.  

Sta�on 25 – No caracara observed.  

January 20, 2023 

Sta�on 26 – One adult caracara was observed flying west along SR 70 at 0812. Another adult was observed 
flying north from south of SR 70 to perch on snag east of survey sta�on at 0823, which departed flying 
west along SR 70 at 0839. At 0904, an adult approached flying east along SR 70 to perch in the snag.  
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Sta�on 27 – Numerous caracaras were observed. One adult flew in from the northwest at 0804 to perch 
on snag east of the survey sta�on. It departed southwest at 0812. An adult was observed flying from the 
southwest at 0823 to perch in a different snag west of the survey sta�on, which departed southwest at 
0838. At 0904, an adult approached flying east along SR 70 to perch in the snag, which departed southeast 
at 0919. An adult approached from the north at 1024 to land in the eastern snag, moved to western snag 
at 1026, and departed flying southwest a�er a few minutes.  

Survey Event 3 

January 31, 2023 

Sta�on 21 – One adult was observed flying north along CR 721 at 0931 and then flew south to perch on a 
pole at 0938. 

Sta�on 23 – Mul�ple caracaras were observed. An adult was observed flying from the west headed 
southeast at 0723. At 0851, one adult flew along SR 70 from the east to perch on a pole, then flew across 
the road to a second pole at 0854. At 0859, it moved to a third pole circling around fresh roadkill and then 
flew south down SR 70 at 0902. At 0905, two adults flew together from the south, one stopped to perch 
on a pole while the other con�nued towards the east. The perched adult flew south at 0908. An adult was 
observed flying east to west over a field at 0941 and then followed by a second adult at 0943. At 1006 an 
adult was observed flying from the south headed north.  

Sta�on 24 – One adult was observed flying east over SR 70 and then turned north at 0741. An adult was 
observed flying from the southeast at 0945, crossed SR 70 and landed to perch in pine. The adult hopped 
to the ground at 0952 and then flew to a cabbage palm, returned to the ground at 0955 and then flew 
back to cabbage palm carrying what appeared to be nes�ng material. The adult le� the cabbage palm at 
0957, perched in a nearby pine, and vocalized. It departed flying east along SR 70 and then southeast at 
1002. 

February 1, 2023 

Sta�on 20 – No caracara observed. 

Sta�on 22 – No caracara observed.   

Sta�on 25 – One caracara was observed at 1016 flying towards SR 70 from the southeast which was chased 
off to the west by nes�ng osprey.   

February 2, 2023 

Sta�on 26 – One adult caracara approached from the north at 0940 to perch on snag east of the survey 
sta�on. It le� the perch at 0950 headed east down SR 70 and then turned northwest over a pasture.   

Sta�on 27 – One adult caracara was observed perched on a snag at 0735 having approached form the 
south. It departed west at 0738.   
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Survey Event 4 

February 14, 2023 

Sta�on 21 – One adult was observed north over SR 70 at 0840. Two adults were seen perched on poles 
south of SR 70 at 0857. One flew south into a group of palms and the other flew north out of view at 0922. 

Sta�on 23 – At 0805, one adult circled over SR 70, perched briefly, and then departed north at 0810. An 
adult was observed flying over SR 70 east to west at 0835. At 0901, an adult flew over SR 70 from the west 
to perch and then departed east following the road at 0902.  

Sta�on 24 – An adult was observed perched on a slash pine adjacent to the poten�al nest tree at 0758. At 
0811, an adult flew into a suspected nes�ng cabbage palm with nes�ng materials. At 0819, one adult le� 
the tree to the ground and then re-entered the palm. At 0821, an adult le� the cabbage palm to perch 
briefly in a slash pine with a second adult and then departed northwest. The second adult departed west 
down SR 70 at 0829 and then turned northwest. At 0839, one adult was observed from the west flying 
east down SR 70. An adult returned to the slash pine at 0842, hopped to the ground at 0850, and flew to 
perch in another slash pine. At 0903, an adult flew in from the west following SR 70 and landed in a field. 
Two adults were observed together in a slash pine at 0914, one flew to suspected nes�ng cabbage palm 
at 0921, returned to pine at 0924, and departed east at 0927. One adult returned to the cabbage palm at 
0934, and then both adults departed east/northeast together at 0949. 

February 15, 2023 

Sta�on 22 – An adult was observed at 0705 flying from the northeast to enter a cabbage palm. A second 
adult approached from the east and entered the same palm at 0706. One adult departed west at 0707. 
The second adult departed in the same direc�on at 0709. At 0816, an adult flew across SR 70 from the 
north to land in a royal palm.  It departed the palm flying northeast at 0825 to perch on a snag, depar�ng 
north at 0829. At 0905, an adult approached from the north to perch back on the snag and was joined by 
a second adult at 0908. One adult departed snag at 0912 to return to the original cabbage palm. The 
second adult departed at 0914 to land in the sod farm southwest of the survey sta�on. At 0916, the first 
adult departed the cabbage palm southwest to perch in a royal palm. One adult flew northeast at 0919 
and the second adult flew south over SR 70 and then turned west at 0926.  

Sta�on 25 – No caracara observed.    

February 16, 2023 

Sta�on 26 – No caracara observed.    

Sta�on 27 – No caracara observed.    

Survey Event 5 

March 1, 2023 

Sta�on 21 – No caracara observed.  
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Sta�on 24 – One adult approached from the north across SR 70 at 0942 and con�nued westbound over 
the road to land in a slash pine northwest of the suspected nest tree a few minutes later. It le� the perch 
at 0946 to fly across SR 70 in a large southeast loop.  

Sta�on 25 – No caracara observed.   

March 2, 2023 

Sta�on 22 – No caracara observed.  

Sta�on 23 – An adult was observed flying into a group of trees at 0819. At 0828, one adult flew into a 
cabbage palm with nes�ng material.  It le� the cabbage palm at 0835 heading east across the pasture. An 
adult returned to the same cabbage palm at 0841 and was joined by a second adult from the ground at 
0842. One adult le� the tree headed northwest at 0844. The second adult le� the tree and landed on the 
ground nearby at 0845. One adult returned to the cabbage palm at 0854 and then le� at 0905 to a u�lity 
pole. At 0909, a second adult returned to the cabbage palm to perch and then hopped to the ground a 
few minutes later. An adult le� the tree at 0913 to perch on a fence post while the second adult returned 
to the tree. The adult le� the tree at 0919 to the ground in a nearby pasture while the other adult returned 
to the tree. The adult le� the tree back into the pasture at 0924, and then both adults returned to the 
cabbage palm at 0927. One adult returned to the pasture at 0930 and was joined by a subadult at 0937. 
At 0940, an adult flew to the ground with food and then returned to the cabbage palm. The subadult 
departed east at 0941, and then returned to perch on a fence post at 0951.  

March 3, 2023 

Sta�on 26 – A subadult flew in from the southwest at 0705 to perch north of SR 70 and then departed 
north over the road. At 0712, a subadult approached from the northeast to the sod farm and then returned 
to the perch. It departed the perch at 0716 flying west, grabbed food from SR 70 and then landed in the 
sod farm. It returned from the west at 0724, grabbed food off the road, and returned to the sod farm. At 
0727 it returned to the road and then perched on a fence post to the south and then flew northwest across 
the sod farm at 0729 to a snag on the western limits.  

Sta�on 27 – A subadult approached from the southwest at 0706 to perch on a snag briefly, then departed 
north over the road and turned south over a field. The subadult returned to the perch at 0714 and then 
departed west over the road at 0717.     

Survey Event 6 

March 15, 2023 

Sta�on 21 – One adult was observed perched on a pole north of SR 70 at 0822 which flew northwest out 
of vision at 0826. 

March 16, 2023 

Sta�on 22 – No caracara observed.   

Sta�on 25 – No caracara observed.   
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March 17, 2023 

Sta�on 26 – No caracara observed. 

Sta�on 27 – One juvenile was observed at 0824 flying from the southwest across a field and then con�nued 
north along NW 128th Ave.   

Survey Event 7 

March 28, 2023 

Sta�on 22 – An adult was observed at 0927 flying west from the northeast to land in a sod field. At 0949, 
a second adult flew west from the northeast to the join the first in the sod field. One adult departed at 
0953 west over the field. The second adult departed field at 0954 to perch in a royal palm.    

Sta�on 25 – No caracara observed. 

March 29, 2023 

Sta�on 21 – No caracara observed. 

Sta�on 26 – No caracara observed. 

Sta�on 27 – No caracara observed. 

March 31, 2023 

Sta�on 24 – A juvenile was observed flying north to south at 0836. At 0923, one adult was observed flying 
east/northeast and was joined by a second adult, both con�nuing northeast.  

Survey Event 8 

April 11, 2023 

Sta�on 26 – An adult was observed at 0755 flying from the southwest, then flew east down SR 70 and 
perched on a snag. It hopped down to the ground out of sight at 0759.  

Sta�on 27 – An adult was observed at 0755 flying from the west to perch on a snag. It hopped down to 
the ground at 0758, grabbed food from SR 70, and perched on a fence post un�l 0810, then hopped into 
trees out of sight.     

April 12, 2023 

Sta�on 21 – An adult was observed at 0843 flying north along CR 721, then turned east. At 0906, an adult 
was observed perched on a pole east of CR 721, then flew west just south of SR 70 at 0908.  

Sta�on 22 – No caracara observed.   

Sta�on 25 – No caracara observed. 

April 14, 2023 

Sta�on 24 – No caracara observed. 
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Survey Event 9 

April 23, 2023 

Sta�on 21 – An adult was observed flying north along CR 721 at 0752, then turned east to perch on a fence 
post. A second adult was observed in a pasture east of CR 721 at 0802. Three caracaras were observed in 
a pasture east of CR 721 at 0822. At 0857, two adults were observed flying north along CR 721.  

April 25, 2023 

Sta�on 24 – No caracara observed.   

Sta�on 25 – No caracara observed.      

April 26, 2023 

Sta�on 26 – An adult was observed flying in from the east at 0726 to land on a perch for a few minutes 
and then con�nued east. It returned to the perch at 0741 from a south field and le� the perch at 0750 
headed southeast over the field. At 0755, an adult flew west down SR 70 carrying food then turned 
northwest at the curve. At 0920, two adults flew east down SR 70, one turned northeast and the other 
flew to land in the southeast field.     

Sta�on 27 – An adult flew in from the northeast at 0648 to perch on the snag, then departed northeast at 
0653. At 0725, an adult flew in from the northeast to the western snag, then departed east at 0727 
following SR 70, turned back northwest over a field, and flew out of sight headed northeast. At 0742, an 
adult approached from the southwest to perch on the western snag, departed east over the road at 0750, 
then turned southeast to land in a field. It departed the field at 0755 carrying food, turned west over the 
road and then departed northwest. At 0920, two adults flew in from the west, one to the eastern perch 
and one to the southeast field. The perched adult departed east over the road at 0930 and the second 
adult departed the field headed northwest carrying food.    

April 28, 2023 

Sta�on 22 – At 0647, an adult flew west of the road, turned north and then east and appeared to land in 
a field. At 0703, an adult approached from the west carrying food towards the nest tree at Sta�on 23. The 
adult departed the nest tree at 0708 headed east and then turned heading west. At 0823, an adult flew 
northwest from the southeast and joined a second adult perched on a u�lity pole. At 0828, one adult 
departed west and the second flew in a circle and returned to the perch. At 0831, the adult flew west from 
the perch down SR 70, circle around the sod farm, and then perched on a u�lity pole north of SR 70 at 
0835. At 0837, it flew northeast from the perch circling in a field north of SR 70.  

 

3.3 NESTING OBSERVATIONS 
Produc�vity Surveys 

February 15, 2023 

Sta�on 20 – At 0710, an adult flushed from the nest. Observa�ons suggest that chicks have hatched.  
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February 28, 2023 

Sta�on 20 – At 0703, an adult was observed perched on a pole near the nest tree, then flew northeast at 
0704. An adult returned to the nest with food at 0714, flew to perch briefly on a pole at 0716, then flew 
northeast. At 0721, two adults were seen perched on poles near the nest, moved perches a few �mes, 
then flew east at 0741. Both adults returned to the nest with food at 0755, one departed east at 0756 and 
the other perched on a pole briefly then departed east at 0832. At 0845 an adult returned from the east, 
was chased by a hawk, then landed in the fronds of the nest tree. 

March 14, 2023 

Sta�on 20 – An adult was observed perched on a pole by the nest at 0726, flew north at 0730. At 0752, an 
adult flew into the nest. The second adult flew out of the nest to perch on a pole nearby, then flew north 
at 0757. An adult returned to the nest with food at 0810, le� nest to perch on a pole, then flew north at 
0830. An adult returned from the east to perch near the nest at 0903, then departed north at 0913. 
Poten�al two juveniles in the nest.   

March 16, 2023 

Sta�on 23 – An adult approached the nest tree from the south pasture at 1205, perched in front of the 
nest tree and then entered the nest a�er a couple of minutes. At 1220, a juvenile approached the nest 
from a western pasture and was chased off by an adult towards the southwest.  

Sta�on 24 – At 1730, an adult flew west down SR 70 then circled back northeast and con�nued west down 
SR 70. It was seen flying in wide circles around SR 70 between 1740 and 1745. No ac�vity around, or use 
of, nest tree was observed.  

March 17, 2023 

Sta�on 24 – No ac�vity around, or use of, nest tree observed. Nest considered a failure/abandoned.  

March 28, 2023 

Sta�on 20 – Both adults were observed on posts by the nest at 0800. Both adults and one fledgling were 
observed on the ground near the nest at 0816. Fledgling and adults remained on the ground un�l end of 
survey.  

Sta�on 23 – An adult emerged from the nest at 1101 to perch on a nearby u�lity pole and then departed 
west at 1105. At 1142, an adult approached from the southwest, circled and entered the nest from the 
west, emerged from the nest, circles, and re-entered the nest from the east.  

March 31, 2023 

Sta�on 23 – An adult emerged from the nest at 1024 to perch on a nearby u�lity pole and then departed 
east at 1036. At 1042, an adult flew east to west chasing a crow from the nest area and then perched on 
a fence, dropped to the ground at 1046 and then walked around for approximately 8 minutes picking at 
food on the ground. At 1054, it flew up to perch in the nest tree and then entered the nest a few minutes 
later. An adult emerged from the nest at 1059, perched on a fence post, and then dropped to the ground 
at 1104. It jumped up and down from the fence post a few �mes and then sat on the post preening un�l 
end of survey.  
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April 11, 2023 

Sta�on 20 – A fledgling was observed on a fence post by the nest at 0725, hopped down to the ground at 
0729, then flew a short distance out of view at 0740. At 0802, the fledgling was observed flying a short 
distance to a fence post west of the nest. An adult perched on an adjacent fence post at 0806, then 
departed north. At 0818, an adult returned from the west and had a brief interac�on with the fledgling on 
the ground. The adult departed northwest at 0826. And adult and the fledgling were observed on the 
ground south of the nest at 0908. 

Sta�on 23 – An adult approached from the southwest and flew east/southeast down the road at 1033. At 
1110, an adult appeared from the southeast chasing a juvenile bald eagle from the nest area. It returned 
and landed in the nest tree briefly and then le� to perch on a nearby u�lity pole at 1115. It le� the perch 
at 1120 headed south.  

April 14, 2023 

Sta�on 23 – An adult approached from the southeast headed northwest to enter the nest at 1054. It 
departed the nest at 1056 headed southeast.  

April 22, 2023 

Sta�on 20 – An adult was observed perched on a pole south of the nest at 0742. A second adult was 
observed perched close by on a palm at 0756. Both adults flew to ground at 0817, then one adult returned 
to the pole at 0837. At 0850, the adult flew into a nearby palm, chater was heard, then a juvenile flew 
out of the palm headed north/northwest. The adult flew north, then turned west and the juvenile followed 
it west along SR 70. Produc�vity surveys for this sta�on were concluded.  

April 25, 2023 

Sta�on 23 – An adult entered the nest at 1002 and then departed a�er a few minutes headed east down 
SR 70. At 1015, an adult was observed chasing a juvenile caracara from the northwest, the juvenile landed 
in a group of pines and the adult con�nued southeast. At 1023, an adult approached from the east and 
chased the juvenile northwest. An adult was observed perched on u�lity pole near the nest at 1042 and 
was chased off by other nes�ng passerines at 1053. An adult returned to the u�lity pole at 1124 and then 
entered the nest a few minutes later. The second adult flew in at 1127 to perch on fence post near the 
nest tree. The first adult departed the nest to join the other on the fence below the nest tree at 1129 and 
the second adult flew into the nest. Perched adult departed south across the field. Adult departed the 
nest at 1143 and returned to perch on nearby u�lity pole. 

April 28, 2023 

Sta�on 23 – An adult emerged from the nest at 0954 to perch briefly on u�lity pole and then departed 
west. It returned to the nest from the northwest at 0956. At 0959, an adult approached from the west to 
perch on a fence post, hopped to the ground briefly, and then entered the nest at 1001. One adult emerged 
from the nest at 1002 onto the ground and was joined by the second adult at 1005. One returned to the 
nest 1007 and the second returned to the nest at 1010 carrying food from the ground. One adult flew east 
from the nest tree to perch on a u�lity pole at 1012, moved southeast to a second u�lity pole south of SR 
70 at 1013, and then flew southwest at 1018. 
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May 12, 2023 

Sta�on 23 – Both adults were observed perched on a nearby u�lity pole at 0822. The first adult departed 
west at 0832 and the second adult departed east, turning south at 0834. One adult flew in from the 
northwest with food to enter the nest at 0911, exited the nest to perch on palm fronds at 0915, and 
returned to perch on the u�lity pole at 0917. At 0919, it departed northeast. At 0940, an adult returned 
to the nest from the east carrying food and then returned to the u�lity pole at 0942. 

May 24, 2023 

Sta�on 23 – An adult was observed at 0827 flying east to west along SR 70 to perch on a u�lity pole. It 
departed northwest over the sod field at 0833, followed by a second adult headed north. One adult was 
seen flying southeast from the sod field at 0902. No ac�vity near or in the nest was observed.  

June 2, 2023 

Sta�on 23 – At 0815, one adult flew in from the north to the ground in front of the nest tree. It entered 
the nest at 0816, exited to perch on a fence post at 0824, and then moved to the u�lity pole at 0827. At 
0828, two juveniles exited the nest to perch on palm fronds in the nest tree. The adult departed east over 
SR 70 and then turned south at 0839. The juveniles were observed on the palm fronds vocalizing, flapping 
wings, and preening un�l 1004 when they re-entered the nest (Photo 2).  

 
Photo 2 Two juvenile caracara observed on palm frond in Station 23 nest tree. 

June 16, 2023 

Sta�on 23 – One adult returned from the east to the ground near the nest tree at 0630 carrying food. A 
second adult approached from the east at 0634 to perch on u�lity pole, then departed north at 0657. The 
first adult hopped up to perch on a fence post at 0656, was joined by the second adult on an adjacent 
fence post at 0657, and both departed to the north. The observer loca�on was shi�ed at 0700 and two 
juveniles were observed, one on a fence post and one on the ground. Between 0714 and 0908, the adults 
returned with food to feed the juveniles five �mes, both juveniles were observed ea�ng. In between 
feedings, the juveniles were observed walking around on the ground, perched on fence posts, preening, 
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interac�ng with each other, and flying between fence posts and in small loops on the ground (Photo 3). 
Produc�vity surveys for this sta�on were concluded. 

 
Photo 3 Two juveniles observed on fence posts near Station 23 nest tree. 

3.4 ADDITIONAL SPECIES UTILIZATION 
There is one verified ac�ve bald eagle nest adjacent to Sta�on 27 (Photo 4) and one expected bald eagle 
nest in the proximity of Sta�ons 22 and 23 due to ac�vity observed in the area. On at least one occasion, 
caracara and bald eagles were observed figh�ng over roadkill within the project area. One juvenile bald 
eagle flew close to the nest tree in Sta�on 23 and was chased off by an adult caracara. 
 
Six osprey nests were located near Sta�on 25 and they were ac�ve throughout the survey season (Photo 
5). Only one caracara was observed in this sta�on, during Survey Event 3, which was immediately chased 
off by an adult osprey. An ac�ve osprey nest was also observed between Sta�ons 26 and 27 but no 
conflicts were observed at these sites. A variety of passerines, waterfowl, and raptors, including bald 
eagles, black and turkey vultures, hawks, and osprey were observed throughout the study area during the 
survey period (Table 2).  
 

        
  Photo 4 Active bald eagle nest adjacent to Station 27.                  Photo 5 Active osprey nest within Station 25. 
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Table 2 Observed bird species in the survey area 
Scientific Name Common Name Stations Observed 
Accipiter cooperii Cooper's Hawk 22, 23, 26, 27  
Agelaius phoeniceus Red-winged Blackbird 22, 26, 27 
Anas fulvigula Motled Duck 22 
Anhinga anhinga Anhinga 22, 23, 24, 25, 26 
Antigone canadensis Sandhill Crane 22, 23, 24, 26, 27 
Ardea alba Great Egret 22, 23, 24, 25, 26, 27 
Ardea herodias Great Blue Heron 22, 24, 25, 26 
Bubo virginianus Great-horned Owl 22 
Bubulcus ibis Catle Egret 22, 23, 24, 25, 26, 27 
Buteo lineatus Red-shouldered Hawk 22, 23, 24, 27 
Cardinalis cardinalis Northern Cardinal 27 
Cathartes aura Turkey Vulture 22, 23, 24, 25, 26, 27 
Charadrius vociferus Killdeer 22, 25, 27 
Circus hudsonius Northern Harrier 22, 23, 24, 26 
Coragyps atratus Black Vulture 22, 23, 24, 25, 26, 27 
Corvus brachyrhynchos American Crow 22, 23, 24, 25, 26, 27 
Dendrocygna autumnalis Black-bellied Whistling Duck 26 
Dryobates pubescens Downy Woodpecker 23 
Egretta caerulea Litle Blue Heron 22, 23, 25 
Egretta thula Snowy Egret 22, 25, 26 
Egretta tricolor Tri-colored Heron 23, 24, 25 
Elanoides forficatus Swallow-tailed Kite 26 
Eudocimus albus White Ibis 23, 24, 25, 26 
Falco sparverius paulus Southeastern American Kestrel 22, 23, 25 
Gallinago delicata Wilson's Snipe  27 
Haliaeetus leucocephalus Bald Eagle 22, 23, 27 
Hirundinidae spp. Swallow Species 22, 23, 24, 25, 26 
Lanius ludovicianus Loggerhead Shrike 22, 23, 26 
Megaceryle alcyon Belted Kingfisher 22 
Melanerpes carolinus Red-bellied Woodpecker 23, 24, 25, 27 
Mimus polyglottos Northern Mockingbird 22, 23, 24 
Molothrus ater Brown-headed Cowbird 24 
Mycteria americana Wood Stork 22, 23, 24, 25, 27 
Myiarchus crinitus Great Crested Flycatcher 22, 24, 25 
Nannopterum auritum Double-crested Cormorant 22, 23, 24, 25, 26, 27 
Pandion haliaetus Osprey 22, 23, 25, 26, 27 
Passerina ciris Painted Bun�ng 22 
Polioptila caerulea Blue-gray Gnatcatcher 23, 24 
Quiscalus major Boat-tailed Grackle 22, 24, 26 
Quiscalus quiscula Common Grackle 22, 23, 24, 25, 26, 27 
Sayornis phoebe Eastern Phoebe 22 
Setophaga coronata Yellow-rumped Warbler 23 
Setophaga palmarum Palm Warbler 22, 23, 24, 27 
Streptopelia decaocto Eurasian Collared Dove 22 
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Scientific Name Common Name Stations Observed 
Sturnella magna Eastern Meadowlark 22, 23, 24, 26, 27 
Sturnus vulgaris  Common Starling 22, 23, 24, 25, 26, 27 
Turdus migratorius American Robin 23, 27 
Zenaida macroura Mourning Dove 22, 23, 24 ,25 ,26 ,27 

4.0 DISCUSSION 
4.1 CARACARA SIGHTING CLUSTERS AND FLIGHT TRACKS 
A total of 61 nes�ng surveys and 19 produc�vity surveys were completed across the eight survey sta�ons. 
Caracara(s) were observed during 37 of the nes�ng surveys and 18 of the produc�vity surveys and were 
observed at least once at each survey sta�on.  

Caracara survey data shown in Figure 3 and Figure 4 reveals clusters of sigh�ngs and flight tracks that 
appear to converge on or depart from similar loca�ons, along with sigh�ng of ac�ve nests by other bird 
species. Caracaras were observed most frequently at Sta�on 23 near NW New Pine Ridge Rd. and in 
between Sta�ons 26 and 27. Frequent ac�vity observed at Sta�on 23 proved to be associated with an 
ac�ve nest near that sta�on. At Sta�ons 26 and 27, the high caracara ac�vity dropped off around survey 
event 4, which coincided with fledging of the nearby bald eagle nest. During the last two survey events, 
adult caracaras were seen repeatedly collec�ng food from the area and returning to the field northwest 
of Sta�on 26. This evidence suggests that a roost or poten�ally a nest may exist in that area. Sigh�ngs 
were frequent at Sta�on 24 un�l an apparent nest failure/abandonment prior to survey event 6. Caracara 
were not observed in the area around the Kissimmee River which is saturated with ac�ve osprey nests 
except on one occasion during survey event 3 when the individual caracara was immediately chased out 
of the area by an adult osprey. 

Sigh�ng clusters were generally located within habitat mapped as improved pasture, with foraging 
ac�vi�es also observed within cropland/pasture and orchards/groves. Caracaras were commonly 
observed u�lizing manmade structures including u�lity poles and fence posts as perches, along with snags 
and occasionally fronds of cabbage and royal palms.  

4.2 CARACARA NESTING 
Two successful caracara nests were documented in the survey area during the survey season. The nest 
iden�fied at Sta�on 23 produced two chicks (see Photo 2 and Photo 3) and the nest iden�fied at Sta�on 
20 produced one chick. As caracara are cryp�c around their nests and nests are extremely difficult to see, 
addi�onal undetected nests could exist in the area as well. Both confirmed nests were located within areas 
mapped as improved pasture.  

The area immediately surrounding a caracara nest is considered to be its core nest territory and includes 
all habitats within 985 feet of the nest tree. The larger breeding territory includes everything within 5,000 
feet of a nest tree. Figure 5 shows the core nest territory and poten�al breeding territory centered around 
each iden�fied nest tree. 
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4.3 POTENTIAL PROJECT IMPACTS 
Habitat u�liza�on by caracaras was confirmed in all por�ons of the survey area during the 2023 survey 
season. Nes�ng ac�vity, including nest construc�on and protec�on, poten�al egg incuba�on, and delivery 
of food, was observed at two nest sites, both of which produced chicks. The first nest, located within 
Sta�on 20 (approximate GPS coordinates 27.235678, -81.060708), was iden�fied on February 15, 2023, 
and chicks were confirmed on March 28, 2023. The second nest, located within Sta�on 23 (approximate 
GPS coordinates 27.237339, -81.027219), was iden�fied on March 16, 2023, and chicks were confirmed 
on June 2, 2023. 

The USFWS Species Conserva�on Guidelines for Audubon’s crested caracara establish two management 
zones for caracara habitat use. The primary zone includes a 300-meter (985 foot) buffer around the nest 
tree and the secondary zone includes a 1500-meter (4920 foot) buffer around the nest tree. The secondary 
zone is generally the foraging territory for that nest site. 

The proposed project ac�vi�es are located within the primary and secondary protec�on zones for both 
iden�fied nest trees. Poten�al project ac�vi�es that fall within these zones include construc�on of 
addi�onal travel lanes for SR 70. Reduc�on of impacts within the primary zone is essen�al to prevent 
adverse effects on successful reproduc�on. This is par�cularly important during the nes�ng season 
(November to April). Caracaras rou�nely feed on roadkill; therefore, paved roadways are considered 
poten�al foraging habitat for this species. As such, new areas of roadway may s�ll be considered poten�al 
foraging habitat despite the change in land use.  USFWS-designated juvenile gathering areas are located 
within the survey area and would require addi�onal conserva�on measures if they were located within 
the project area, such as an on-site monitor during construc�on. However, the proposed project does not 
include designated juvenile gathering areas.    

Per the USFWS guidance to reduce impacts within the primary and secondary zones, the following 
conserva�on measures are recommended within the project area during construc�on:  

Year-Round Conservation Measures: 

• Maintain nest trees and other trees in the primary zone, including dead trees that are used for
perching and roos�ng.

• Maintain ground vegeta�on, pasture, grassland, wetlands, ditches, canals, etc. in the primary and
secondary zones.

• Avoid use of chemicals toxic to wildlife in the primary and secondary zones, including pes�cides,
fer�lizers, or herbicides.

Nesting Season Conservation Measures (November to April): 

• No construc�on or land clearing ac�vi�es may take place in the primary or secondary zones of a
nest during nes�ng season.

• In general, human ac�vi�es should be limited in the primary zone, including low flyovers by
aircra�.
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4.4 CONCLUSION 

The proposed project will impact a small area of habitat within the primary zone of two nest trees, 
however conserva�on measures will be implemented during construc�on to further minimize impacts and 
the project area does not include juvenile gathering areas. Therefore, it is an�cipated that this project will 
have an effect determina�on of “may affect, but not likely to adversely affect” for the Audubon’s crested 
caracara. Coordina�on with USFWS will be required to determine the final effect determina�on. 
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Figure 3 Survey data for stations west of the Kissimmee River. 
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Figure 4 Survey data for stations east of the Kissimmee River. 
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Figure 5 Primary Zone (300-Meter Buffer) and Secondary Zone (1,500-Meter Buffer) of Nest Trees  
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Appendix A 
Representa�ve Survey Sta�on Photographs 



Photo 1: Field of view from Survey Sta�on 22 

Photo 2: Field of view from Survey Sta�on 24 



Photo 3. Field of view from Survey Sta�on 25 

Photo 4. Field of view from Survey Sta�on 27 



Appendix B 
      Field Collected Data 
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SR 70 FROM LONESOME ISLAND ROAD TO 
CR 721 SOUTH 
Audubon’s Crested Caracara  

Introduction 
This report summarizes the methods and results of a 2023 species-specific Audubon’s crested 
caracara (Polyborus plancus audubonii) survey conducted for the proposed improvements to State 
Road (SR) 70 from Lonesome Island Road to County Road 721 South in Highlands County, Florida 
(Figure 1). The U.S Fish and Wildlife Service (USFWS) Audubon’s crested caracara Consultation 
Area (CA) overlaps the entire project limits; therefore, there is the potential for habitat of this 
species to be impacted. This survey was conducted in accordance with the 2016 USFWS Crested 
Caracara Draft Survey Protocol – Additional Guidance (2016-2017 Breeding Season). 

Species Information 

Species and Habitat Description 
The Audubon’s crested caracara is a large, boldly patterned raptor with a crest, naked face, heavy 
bill, elongated neck, and long legs. It has a body length of about 50-60 centimeters (cm) (20-24 
inches) and a wingspan of about 124 cm (50 inches). The adult is blackish-brown on the crown, 
upper abdomen, rump, wings, and thighs. The lower part of the head, throat, upper breast, lower 
abdomen, and undertail coverts are white or cream. The lower breast has blackish barring with a 
buff background color. The back is also heavily barred with black and white. The tail is white with 
11 to 14 narrow dark crossbars and a broad terminal band; there are conspicuous white patches in 
the outer part of the wing in flight. The bill is bluish-gray which contrasts with the bright yellow 
facial skin, which turns reddish-orange when flushed with blood. The legs and feet are deep yellow. 
Juveniles have a similar color pattern but are brownish and buff with the breast and upper back 
streaked instead of barred. In addition, facial skin of juveniles is pinkish in color and the legs are 
gray. 

Caracaras inhabit open xeric to mesic habitats. Its preferred habitat is native dry or wet prairie with 
associated marshes, cabbage palm (Sabal palmetto), and cabbage palm - live oak (Quercus 
virginiana) hammocks. Native prairie habitats have been greatly reduced in Florida via residential 
and commercial development and conversion to improved pasture, consequently, caracaras 
frequently utilize unimproved and improved pastures. Adult caracaras maintain and defend large 
territories, usually with their mates. Breeding activity can occur between September and June with 
the primary season being November through April. Suitable nest trees are an important component 
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of caracara habitat. Cabbage palms are most frequently utilized followed by live oaks, cypress 
(Taxodium spp.), and occasionally Australian pine (Casuarina spp.) and black gum (Nyssa 
sylvatica). Caracaras usually construct their nests 12 to 50 feet above the ground and they consist 
primarily of woven vines trampled to form a depression (Humphrey and Morrison 1997). Caracara 
pairs sometimes have two or three alternate nest trees that may be used in different years or for a 
second nesting effort within the same year. All nest trees are typically situated in the same general 
vicinity, usually within 0.3 miles of each other. 

Caracaras forage extensively on the ground with a foraging range average of 3,000 acres and a 
radius of approximately one mile. Caracaras are opportunistic feeders with a diet consisting of 
carrion as well as a wide variety of live invertebrate and vertebrate prey. This species also closely 
follows agricultural equipment to capitalize on prey that may be exposed during agricultural 
activities. Agricultural drainage ditches, cattle ponds, roadside ditches, and other shallow water 
features also provide good feeding areas for caracaras (Morrison 2001). Within native habitats, 
caracaras regularly scavenge in recently burned areas and forage along the margins of wetlands 
within dry prairie communities. 

Status 
The Audubon’s crested caracara is listed as a federally designated threatened species by the 
USFWS and is protected by both the Endangered Species Act (ESA), as amended (16 U.S.C. 1531 
et seq.) and the Migratory Bird Treaty Act. No Critical Habitat has been designated for this species. 

The decline of the caracara in Florida is primarily due to habitat loss. In particular, the optimal 
habitat for caracaras, dry prairie, has been largely destroyed or modified for agriculture and 
residential/commercial development. Additionally, previous regulatory mechanisms did not 
adequately prevent the destruction or modification of the caracara’s habitat, located mainly on 
private land. Both of these factors led to the federal listing of the species. 

In order to reduce the potential for nest abandonment and loss of eggs and small chicks from human 
disturbance, the USFWS recommends that primary and secondary protection zones be placed 
around nest trees (2004 USFWS). The primary zone encompasses a 360-degree area extending 300 
meters (985 feet) outward from the nest tree. Morrison (2001) found that the adult caracaras are 
most sensitive to human disturbance during incubation or early nesting stages if the source of 
disturbance is within 300 meters from the nest tree. Year-round restrictions in the primary zone 
typically include activities such as alteration to pasture, wetlands, nest trees, and other vegetation, 
as well as construction of buildings, roads, power lines or canals, changes in land management 
activities, and chemical applications that are harmful to wildlife. Nesting season limitations within 
the primary zone include normal agricultural activities (only until nestlings fledge), human entry, 
and low flyovers by aircraft. 

A 360-degree secondary zone is recommended as a foraging protection zone and extends 1,500 
meters (4,920 feet) outward from the nest tree. Conservation measures for this zone include 
maintaining pasture, grassland, and wetlands (including ditches and canals) that are necessary for 
caracara foraging habitat. Conversion of pasture and wetland habitats in this zone to row crops, 
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sugarcane, citrus groves, pine plantations or hardwood forest may adversely affect caracaras. The 
use of chemicals toxic to wildlife including pesticides, fertilizers, or herbicides should be limited 
as they may impact the food supply available for caracaras. Normal ranching and agricultural 
operations (including sod farming), hiking, bird watching, fishing, camping, picnicking, hunting, 
and recreational off-road vehicle use are allowed within the secondary zone. 

Existing Environmental Characteristics 
Natural/biological features and land use within the survey boundary were initially reviewed using 
the 2017 Florida Land Use, Cover, and Forms Classification System (FLUCFCS) Geographic 
Information System (GIS) data layer available South Florida Water Management District 
(SFWMD). A 1,500-meter secondary zone buffer of the project limits, which comprises the project 
action area for this species, was created. Improved Pastures (FLUCFCS 2110, ~ 38%) is the 
predominant land use, followed by Citrus Groves (FLUCFCS 2210, ~ 19%). The remaining land 
use / land cover categories with significant coverage in the 1,500-meter buffer include: Unimproved 
Pastures (FLUCFCS 2120, ~ 11%), Fallow Cropland (FLUCFCS 2610 ~8%), Freshwater Marshes 
/ Graminoid Prairie - Marsh (FLUCFCS 6410, ~ 7%), and Sugar Cane (FLUCFCS 2156 ~4%). 
These categories total 87% of the land use/land cover within a 1,500-meter buffer of the project 
limits. Figure 2 depicts the land uses within the 1,500-meter buffer. Lands surrounding the project 
limits are impacted due to agricultural activities such as growing row crops, cattle grazing, and 
citrus farming. 

Methodology 

Preliminary Data Collection 
A comprehensive literature and GIS database search was conducted for the project action area 
(1,500-meter buffer of the project boundary) to determine if the Audubon’s crested caracara was 
previously documented within the project limits and if suitable habitat was available. The literature 
and database search included standard references such as the Rare and Endangered Biota of Florida 
Series, Florida Geographic Data Library (FGDL) GIS databases, as well as the Florida Fish and 
Wildlife Conservation Commission (FWC) and USFWS lists of protected species and their GIS 
databases. 

Based on this preliminary data collection effort, caracara findings include the following: 

• The project falls within the USFWS Audubon’s crested caracara CA;

• No critical habitat has been designated for the caracara;

• Suitable foraging and nesting habitat was identified within and outside the project limits; and

• One (1) generalized location of non-breeding communal roosts and gathering places for
caracara, as documented by the USFWS, is located within the caracara secondary zone for the
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proposed project. Two (2) additional caracara non-breeding communal roosts and/or gathering 
places are located just outside the caracara secondary zone for the proposed project. 

Field Survey Methodology 
Project biologists examined current aerial imagery and the 2017 SFWMD FLUCFCS data to 
identify appropriate areas to survey for caracara nests. The 1,500-meter survey boundary buffer 
was used to identify any potential nests that would have a primary and/or secondary protection zone 
that overlaps with the proposed project.  Potential survey stations were identified, and a field review 
was conducted to verify the suitability of the survey stations. 

Ten (10) survey stations were established (Stations 9-19) which allowed for a field of view that 
included potential caracara nesting trees. Determination of survey stations was based upon potential 
available nesting habitat, area of visibility, and suitable foraging habitat. Caracara foraging and 
nest tree surveys were conducted bi-weekly from January 3, 2023, through April 26, 2023, and 
each survey event included field surveys in the morning per the 2016 USFWS Crested Caracara 
Draft Survey Protocol – Additional Guidance (2016-2017 Breeding Season). As a note, Station 18 
caracara surveys were completed until May 26, 2023, due to potential nesting observations at the 
end of the survey season. Foraging and nest tree surveys began fifteen (15) minutes before sunrise 
and lasted three (3) hours. For each survey event, a team of one or two field biologists 
monitored a predetermined survey station. Typically, each person worked individually and 
routinely, assessing the project area to the greatest extent possible and monitoring areas that had 
suitable nesting and/or foraging habitat in the vicinity. Survey efforts were focused in open and 
woodland pastures which provided the best foraging habitat for the species, contained potential 
nest trees, and provided the best visibility for the survey area. Survey stations and observation 
blocks are presented in Figure 3. Once a caracara nest tree was identified, a productivity survey 
was then initiated following the USFWS guidelines.

USFWS Caracara Survey Forms were used to record survey observations and all survey forms are 
provided in Appendix A. Information recorded on the forms includes names of observers, current 
weather, number of caracaras observed, their age class, crested caracara activity, and incidental 
wildlife species observed. Crested caracara data from the survey forms is summarized as a table in 
Appendix B. 

Results 
Potential foraging habitat for the species was identified throughout the project landscape. 
Pastureland, citrus groves, lightly wooded areas, and roadways (which provide roadkill) offer 
foraging opportunities for caracaras and are present within the project area. Potential nesting habitat 
for the species was also identified within the project area; specifically, pastureland and rural 
residential land containing cabbage palms. Within the SR 70 existing right-of-way (ROW) and 
proposed ROW, potential nesting habitat was observed which consists of cabbage palms and slash 
pines (Pinus elliottii). All caracara observations were recorded, and the results are presented in 
Figure 4. A summary of the crested caracara survey data is documented in Appendix B. 
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Photographs documenting the representative field of view at each survey station are in Appendix 
C. Crested caracara observer experience is documented in Table 1 shown below. 

Table 1. Crested Caracara Observer Experience. 

Name Primary or 
Secondary Observer 

Total Hours of 
Experience 

Number of 
Caracara Nests 

Previously Found 
Alan Alshouse Primary 342 2 

Emily Keenan Primary 41 0 

Tori Kuba Primary 211 3 

Jennifer Korn Primary 679 17 

Church Roberts Primary 1000+ 50+ 

Brett Solomon Primary 43 2 

Zackary Yawn Primary 48 1 
 

Crested caracaras were observed at all ten (10) survey stations during field surveys, but nesting 
activity was only observed at Stations 10, 13, 14, 16, and 18 (Figure 4). It is important to note that 
caracara activity, copulation, nest building, feeding and tending to the chicks, and observations of 
young fledging the nest, were noted at Stations 15, 17, and 19, as well. Stations 14 and 15 had clear 
views of the nest site for Station 14, Stations 16 and 17 had clear views of the nest site for Station 
16, and Stations 13 and 19 had clear views of the nest site for Station 13. Additionally, Station 18 
appears to have had two failed nest attempts, see below for details. 

Potential nesting activity was first observed at Station 10 on March 7, 2023, and the location of the 
nest was documented on March 21, 2023, in a cabbage palm. On April 7, 2023, two immature 
caracaras/fledglings were observed feeding on the ground with food from the adult. This event 
indicates a successful fledge from the nest. 

Potential nesting activity was first observed at Station 13 on February 10, 2023, and the location of 
the nest was documented on February 20, 2023, in a cabbage palm. On March 10, 2023, one adult, 
one juvenile, and two fledglings (immature) caracaras were observed walking together in the horse 
pasture on the east side of CR 721. The nest site is approximately 100 yards south of where the 
birds were walking about. The fledglings were doing a lot of exploring and making short hopping 
flights. On March 24, 2023, one immature caracara/fledgling was observed walking around in the 
pasture and flying into the nest area. This event indicates a successful nesting season with two 
fledglings observed. 

As a note, scientists conducting caracara surveys at Station 19 observed caracara activity in the 
vicinity of Station 13. On February 27, 2023, two adult caracaras were observed feeding one 
fledgling on the ground in the vicinity of the nest tree at Station 13. On March 13, 2023, observers 
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from Station 19 noted two fledglings in the pasture. For the remaining surveys at Station 19 (March 
28, April 10, and April 21, 2023) observations indicate only one fledgling was observed. 

Potential nesting activity was first observed at Station 14 on January 7, 2023, and the location of 
the nest was documented on January 20, 2023, in a cabbage palm. On March 2, 2023, adult 
caracaras were observed feeding young in the nest, scientists estimated that there was one chick in 
the nest. On March 17, 2023, scientists observed one adult caracara flying into nest with food then 
exited and flew into adjacent cabbage palm. Scientists observed the individual fly down and back 
up to adjacent tree. Scientists observed fledge. On March 29, 2023, scientists conducting caracara 
surveys at Station 15 documented an adult caracara taking carrion to Station 14 to feed fledglings. 
On April 25, 2023, scientists conducting caracara surveys at Station 15 documented one adult and 
three juvenile caracaras on the berm of the canal north of road on Lykes property. These appear to 
be the Station 14 fledglings, which confirms they had three young fledge. Another adult caracara 
brought a piece of food to one of the juveniles which further confirms these are the Station 14 adults 
and their fledged young. 

Potential nesting activity was first observed at Station 16 on January 5, 2023. A pair of adult 
caracaras were observed copulating on January 5 and 17, 2023, by scientists conducting caracara 
surveys at Station 17. Scientists conducting caracara surveys at Station 16 confirmed the location 
of the nest on January 18, 2023, in a cabbage palm. On February 1, 2023, scientists observed adults 
feeding young and heard sounds of chicks in the nest, but they could not determine how many 
young were in the nest. On February 28, 2023, scientists confirmed one chick was present in the 
nest (from Station 17). On March 15, 2023, the immature caracara was observed flying around and 
begging the adult for food, indicating a successful fledge from the nest. Observations at Station 17 
on March 28, 2023, indicate adults bringing carrion to and feeding the fledgling at Station 16. On 
April 11, 2023, scientists observed the adult caracara and fledge from Station 16 landing and 
feeding at Station 17. Scientists hypothesized that this observation was an indication that there is 
no other active territory or nest near this area since Station 16 adult and juvenile were unbothered 
using the area. 

Potential nesting activity was first observed at Station 18 on January 30, 2023. Caracaras were 
observed at Station 18 throughout the survey season, but no nest or potential nesting behavior was 
observed until April 27, 2023. A potential nest was observed on April 27, 2023, in a cabbage palm. 
Two adult caracaras were observed flying in and out of the same cabbage palm. Additionally, 
territorial displays were observed. Scientists returned to Station 18 on May 11, 2023, to see if this 
caracara pair had a nest, but no caracaras were observed. On May 26, 2023, no nest was observed 
again, but the same caracara pair was present. Based on the observations, it appeared the pair had 
an unsuccessful nesting attempt. 

Conclusions 
Based on the field surveys five active crested caracara nests were documented within 1,500 meters 
of the project limits; nests were observed at Station 10, Station 13, Station 14, Station 16, and 
Station18 (Figure 5). The proposed project is outside the 300-meter primary zone but within the 
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1,500-meter secondary zone for the nests located near Station 10, Station 13, Station 14, and Station 
18. 

For the caracara nest documented near Station 16, the nest is located on the north side of SR 70 
within the right-of-way (ROW) and the primary zone for this nest overlaps the project limits. 
 
A total of 11.10 acres of the SR 70 project footprint is located within the 300-meter primary 
protection zone for the caracara nest located at Station 16. Land uses within the proposed project 
footprint include 9.82 acres of Improved Pastures (FLUCFCS 2100) and 1.28 acres of Roads and 
Highways (FLUCFCS 8140). The nest tree will be directly affected by the roadway project, due to 
the close proximity of the nest to the existing ROW. A total of 9.82 acres of primary zone habitat 
will be converted to roadway use based on the proposed project. 

There are recommendations in place to reduce impacts to the crested caracara, and the primary zone 
of a caracara nest is particularly important to this species during nesting season, therefore, the 
following construction precautions are recommended to reduce any potential impact to the nest: 

• Land clearing activities for the project will be conducted outside of the caracara nesting 
season (December 1 through April 30) to the greatest extent practicable. Since caracara 
nesting season is from December 1 through April 30, clearing should be completed 
between May 1 and November 30. 

• Should it be necessary to conduct land clearing activities within the nesting season 
(December 1 through April 30), the applicant or their designated agent will survey suitable 
caracara nesting habitat within the project site to determine if an active caracara nest occurs 
within or adjacent to (i.e., within viewing distance) the project site. If an active nest is 
observed on or near the project site (i.e., within 300 meters), land clearing within 300 
meters (985 feet) of the nest will not occur until monitoring has determined the nest has 
either been abandoned, or chicks within the nest have fledged and left the nest site. 

Because the proposed project will impact a small area of habitat within the primary zone, and land 
clearing activities are proposed to occur outside of the caracara nesting season, it’s anticipated that 
this project “may affect, but is not likely to adversely affect” the Audubon’s crested caracara. 
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Figure 1 - Project Location
FPID#: 449851-1

SR 70 from Lonesome Island Road to CR 721 S
Highlands County, Florida ±0 5 10

MilesAll data within this map are supplied as is, without warranty.
This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source: ESA, ESRI, FDOT
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Figure 2 - Land Use Within 1,500-Meter of Proposed Project Area

±0 0.5 1
MilesAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source: ESA, ESRI, FDOT
SFWMD 2017

Proposed Project Area
1,500-Meter Buffer
Land Use

1180 Rural Residential 6.73

1400 Commercial and Services 8.08

2110 Improved Pastures 4266.09

2120 Unimproved Pastures 1272.09

2130 Woodland Pastures 203.05

2140 Row Crops 232.49

2156 Sugar Cane 506.79

2210 Citrus Groves 2199.79

2240 Abandoned Groves 46.31

2420 Sod Farms 71.48

2610 Fallow Cropland 939.74

3100 Herbaceous (Dry Prairie) 18.32

3200 Upland Shrub and Brushland 45.52

4280 Cabbage Palm 6.52

5120 Channelized Waterways, Canals 105.84

5300 Reservoirs 3.58

6110 Bay Swamps 3.45

6172 Mixed Shrubs 159.69

6180 Cabbage Palm Wetland 3.32

6410 Freshwater Marshes / Graminoid Prairie - Marsh 851.58

6411 Freshwater Marshes-Sawgrass 0.16

6430 Wet Prairie 185.05

6440 Emergent Aquatic Vegetation 45.08

7470 Dikes and Levees 193.79

FLUCFCS Code Description Acres FLUCFCS Code Description Acres

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 1 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 2 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 3 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 4 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.
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-ESRI Aerial Imagery
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 5 of 9
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SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
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information.
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 6 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 7 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
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FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
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Figure 3 - Crested Caracara Survey Stations and Observation Blocks Map
Sheet 9 of 9

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 1 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 2 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 3 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 4 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 5 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 6 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 7 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 8 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 9 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±
0 500 1,000

FeetAll data within this map are supplied as is, without warranty.
This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 10 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 4 - Crested Caracara Survey Stations and Flight Paths
Sheet 11 of 11

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery

Note: Map depicts flight paths for
single (central) station. Adjacent
station(s) flight paths shown on
previous/next sheet.
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Figure 5 - 300-Meter Buffer (Primary Zone) of Nest Tree
Sheet 1 of 5
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SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 5 - 300-Meter Buffer (Primary Zone) of Nest Tree
Sheet 2 of 5

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 5 - 300-Meter Buffer (Primary Zone) of Nest Tree
Sheet 3 of 5

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 5 - 300-Meter Buffer (Primary Zone) of Nest Tree
Sheet 4 of 5

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Figure 5 - 300-Meter Buffer (Primary Zone) of Nest Tree
Sheet 5 of 5

FPID#: 449851-1
SR 70 from Lonesome Island Road to CR 721 S

Highlands County, Florida ±0 500 1,000
FeetAll data within this map are supplied as is, without warranty.

This product has not been prepared for legal, engineering, or
survey purposes.  Users of this information should review or
consult the primary data sources to ascertain the usability of the
information.

Data Source:
-ESA
Imagery Source:
-ESRI Aerial Imagery
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Caracara Survey Form (updated 12/9/2016)

Project Name: _______________________
Location/Observation Block/Lat-Long:________________________

Date Start Time Stop Time Observer Name(s) and Experience Level(s)

Weather

Time Air 
Temp

Wind Speed 
and Direction

% Cloud 
Cover Cloud Type Rain/Fog

Start:

Finish:

Observation Point Information
General Site and Habitat Conditions; Other Activities in the Area

Observations
(flight data, perching, preening, courtship, feeding, nest building, incubation, head 
throwback, diving, reaction to passing planes/traffic/pedestrians, other bird species, etc)
Observer 
Location

Age 
A/Im Time Description of behavior, flight path, etc
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Summary of Crested Caracara Survey Data 
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Bi-Weekly Survey Period Survey Station Survey Date Time
Number of 
Caracaras 
Observed

Activity Observed

7:38 AM 1
One adult caracara flew from SunRay entrance, west to east toward Station 9, flew over vehicle and landed on south side of SR 70 approximately 50 feet east of 
vehicle. Pulled fresh roadkill on edge of road into ROW approximately 10 feet from edge of pavement. Not affected by high speed traffic. Flew southwest with piece 
of carrion.

7:55 AM 1 One adult caracara returned un-noticed and was feeding on a different piece of carrion. Caracara was approximately 50 feet southeast of vehicle in mowed grove. 
Flew southwest towards oak grove, flew under canopy, chased by two crows. Crows and caracara landed under canopy of oak grove.

8:05 AM 2
Two adult caracaras flying acrobatically approximately 600 feet south of Station 9 along edge of mowed grove and mature citrus grove. #1 adult caracara perched 
on top of mature citrus tree as sentinel. #2 adult caracara went to south side of SR 70 ROW to feed on carrion mentioned in first sighting. Observed #2 caracara 
feeding then flew into mowed grove with carrion. While #2 caracara was feeding, #1 caracara flew to #2 and assumed the breeding posture on top of #2. #1 
caracara dismounted and fed with #2. Both caracaras flew towards station within 100 feet and fed on carrion. Departed flying to the southwest.

8:48 AM 3 Three adult caracara flew from the southwest. #1 caracara continued to fly east toward SunRay entrance. #2 caracara flew and perched a top citrus tree. #3 
caracara flew to carrion in ROW of SR 70. #3 flew west along SR 70 until out of sight. #2, a few minutes later also flew west along SR 70 until out of sight.

7:23 AM 1
A juvenile caracara (#1) atop power pole south of station approximately 100 feet, preening. Stayed for 1 hour 35 minutes. Flew southeast over canal into pasture.

7:30 AM 2
An adult caracara (#2) flying high, arrived from the south. Flew over juvenile caracara on power pole, across SR 70 and departed in a northeast direction until out of 
sight.

8:20 AM 3
A  juvenile caracara (#3) arrived from the east, flew around #1 caracara sitting on power pole. Continued to fly high in a northwest direction over SR 70 until out of 
sight.

8:37 AM 1 A caracara (#4) flying high in northeast direction.
9:47 AM 1 A juvenile caracara (#5) perched on power pole unnoticed. Flew north until out of sight.

Survey Station 11 January 10, 2023 7:18 AM 3 A caracara (#1) perched on telephone pole south side of SR 70. Another caracara (#2)flew by #1 and #1 vocalized. #2 flew over SR 70 in northeast direction, #2 
followed and another caracara #3 followed #2. The caracaras flew between the observer and the rising sun, so could not identify if adults of juveniles.

Survey Station 12 January 9, 2023 N/A N/A No caracara observations.
8:31 AM 1 One adult caracara (A1) flew from northwest headed northeast along SR 70 tree line then north out of sight.
8:52 AM 1 One adult caracara (A2) flew across CR 721 from road kill several times, would perch on fence post.
9:03 AM 1 A2 flew across CR 721 and into cabbage palm group, lost sight of A2.
9:46 AM 1 One adult caracara (A3) perched on utility pole near cabbage palm group, flew south stirred some crows then back with crows, perched.

7:16 AM 1
One adult caracara flew in from northeast and perched on power pole. Red-shouldered hawk flew up and took perch at 7:18 am and caracara flew west to perch on 
next power pole.

7:23 AM 1 One adult caracara flew east along roadway scanning for carrion until out of sight.

7:52 AM 2
A first year young adult flew east along road then perched on power pole next to an adult. Adult threw head back then started preening itself. Note: Caracara 
observed on same power pole from Station 15 survey on 1/6/2023.

8:05 AM 2 The first year young adult flew east and north away from adult that stayed perched on power pole.
8:39 AM 1 Adult caracara flew from perch on power pole and landed on next power pole to the east.

8:41 AM 1
Adult caracara flew from north down from pole out of sight. Note : Observer did not see any activity by possible nest tree marked near Station 15 on 1/6/2023, but 
does appear that there is an active territory overlapping Stations 14 and 15.

9:29 AM 1 Adult caracara is back perched on eastern power pole where flew to at 8:39 am then flew northeast.

7:50 AM 1
One adult caracara flew north from behind observer and went northwest out of sight toward clump of cabbage palms. May have had small bit of food on beak.

8:08 AM 1
One adult caracara flew from behind observer north across SR 70 to perch on power pole. An adult was observed on this pole on 1/5/2023 while observer was 
leaving Station 16. May be sentinel perch and nest nearby. 

8:32 AM 1 One adult caracara on pole flew north-northwest down low from pole. Could not see where it went past vegetation along road.

8:44 AM 1
Located suspected nest at Lat: 26.216343, Long: -81.154887. Approximately 1/3 mile north of SR 70 and inside private property. One adult (at least) can be seen 
moving around in tree. 

9:04 AM 1 One adult caracara eating carrion, walking catfish, black vulture and turkey vulture looking on.
9:10 AM 1 Same adult flew southwest across canal and landed by black vulture looking for food.
9:13 AM Same adult flew back across canal and took food from black vulture.

9:35 AM 2
Same adult flew southeast along canal, then showed territorial display. Second adult flying from north, then one flew east and landed and other flew southwest out 
of sight.

9:39 AM 1 One caracara that landed flew across canal and landed by vultures then walked up to berm. 

9:33 AM 2
One adult caracara flew in low from north and landed on oak on north side of road where mate already sitting. Spent ten minutes allopreening and 
mated/copulated.

9:45 AM 1 Male caracara flew west and landed on pole then flew low south but not across SR 70.
9:48 AM 1 Female caracara flew low and north, lost sight.
9:50 AM N/A Checked cabbage palms in area and one seems possible for nest.  Note: There is likely a territory and nest tree in vicinity to Station 16.

Survey Station 17 January 4, 2023 N/A N/A No caracara observations.
Survey Station 18 January 3, 2023 7:12 AM 1 One adult caracara flying southwest (north of SR 70), may have landed in patch of cabbage palms but could not view directly.

7:10 AM 1 One caracara, possible adult (A1), observed at SR 70/CR 721. Flying east along SR 70.
7:26 AM 1 One adult caracara (A2) perched on pole north of SR 70/CR 721.
7:27 AM 1 A2 dropped to ground out of view.
8:51 AM 1 One adult caracara (A3) flew around north of SR 70/CR 721, flew east along SR 70.
7:10 AM 1 One adult caracara flew from perch on oak (approximately 50 yards to the west) next to SR 70 and flew north and out of sight.
7:20 AM 1 One adult caracara approaching from south approximately 300 yards southwest. Then paired up and continued west out of sight.
7:22 AM 1 One adult caracara flew overhead from east and continuing west parallel to SR 70 and out of sight.
7:38 AM 1 One adult caracara flew from north heading south across SR 70 and flew south out of sight parallel to the groves.

8:44 AM 1
One adult caracara flew from tree line approximately one mile west towards station on the north side of SR 70, circled and dropped to the pasture, foraging.

7:05 AM 2
One caracara (A#1) flew from the east over cabbage palms lined along south bank of east-west canal to live oak tree on east bank of north-south canal. Flew low 
into pasture to the east near immature caracara (I#2)

7:09 AM 1 One immature caracara (I#2) perched in large Brazilian pepper. Flew to power pole on south side of east-west canal.
7:12 AM 1 One immature caracara (I#2) perched on power pole. Tree obstructing view somewhat but still visible. Preening. Flew away in unknown direction.
8:05 AM 1 One immature caracara (I#3) flying high north to south then flew over tops of cabbage palms on south side of east-west canal.

8:55 AM 1
One immature (I#1) caracara flew to roadkill opossum on SR 70 approximately 20 yards from station. Crows buzzing caracara. Flew south with mouthful of carrion.

9:03 AM 1 One immature (I#2) feeding on carrion in SR 70. Possibly same bird as above. Flying up and down as traffic approaches and leaves. Flew southwest.
9:20 AM 1 One caracara perched on telephone pole. Sun glare prohibiting age determination. Flew west out of sight.

Survey Station 12 January 26, 2023 9:42 AM 1
One immature caracara flew from south over canal and SR 70 then flew south over canal and perched in oak tree for three minutes, then flew south and landed in 
pasture ditch. Row of hay bales or silage bag, blocked view.

7:07 AM 1 One immature caracara (I#1) flew from the south along CR 721 and landed 10 yards from observer's post, next to the road with a crow. 
7:08 AM 2 One immature caracara (I#2) flew from the south and joined I#1 along road then flew and perched on fence post. Both flew south.

7:09 AM 3

I#1 and I#2 flew south along CR 721 and met up with a third caracara (A#3). All three caracaras perched on top of power poles on east side of CR 721. One of the 
caracaras mounted another caracara in breeding posture, both flew away together east over hammock then back to power pole. One of the caracaras flew back 
down into the hammock while the other two remained on top of power poles. The remaining two caracaras flew towards SR 70/CR 721 intersection then west what 
appeared to be along SR 70 until out of sight. Observer moved to a closer position in front of block building. 

7:40 AM 2
One caracara (A#4) feeding on carrion in love oak tree, south side of driveway. Flew to top of power pole. Second caracara (A#5) walking on ground in hammock and 
cabbage palm head.

8:05 AM 1 One immature caracara (I#6) perched on power pole looking.
8:09 AM 1 I#6 moved to next power pole to the south.
8:17 AM 1 I#6 flew north to power pole near intersection.
8:19 AM 1 I#6 flew west out of sight.
8:35 AM 1 One immature caracara (I#7) flew up from oak/cabbage palms on east side of CR 721 to top of power pole next to driveway. Looking.
8:40 AM 2 One adult caracara (A#8) bringing food in beak, flew for oak/cabbage palms. I#7 followed.
8:42 AM 2 I#7 and A#8 flew back to power pole. A#8 had no food.
8:45 AM 2 I#7 and A#8 flew out  of sight.
9:15 AM 1 One adult caracara (A#9) flew west to east with food.
9:20 AM 2 Immature and adult caracara flew from oak/cabbage palm head to power pole tops at driveway entrance.
9:25 AM 2 Immature and adult caracara flew for fence post along driveway.
9:35 AM 3 Two adult and one immature caracaras fly together acrobatically over house/horse barn area.
7:00 AM 1 One adult caracara perched on same power pole as on 1/19/2023 survey.
7:10 AM 1 One adult caracara flew to north to dead opossum and fed on carrion. Opossum moved to grass on south of road to prevent caracara collision.
7:15 AM 1 One adult caracara took piece of carrion and flew north but could not follow through trees along road. But a nest suspected in that area.
7:20 AM 1 One adult caracara returned to roadkill and ate.
7:45 AM 1 One adult caracara flew north of road with food and entered suspected nest tree.

7:50 AM 1
One adult caracara left suspected nest tree with food and entered tree to west to cache, then flew to nearby tree and perched. Nest confirmed. Incubating since 
second adult caracara not seen. 

7:55 AM 1 One adult caracara left and flew west-southwest.

8:51 AM 1 One adult caracara sitting on edge of nest tree preening then entered nest. Note: Based on activity estimated hatching somewhere between 1/30 - 2/6/2023.
7:06 AM 1 One adult caracara sitting on power pole.
7:15 AM 1 One adult caracara flew north into fog and could not follow.
7:27 AM 1 One adult caracara returned to perch on power pole (to the east) from unknown direction, preening.

9:00 AM 1
One adult caracara from power pole flew southeast and landed along canal then flew east down road, observer tried to follow but lost bird because of traffic.

9:58 AM 1 Adult caracara did not return but behavior resembled a sentinel perch then leaving for food. 
6:58 AM 1 One adult caracara perched on top of power pole then flew south across road through fog.
7:59 AM 1 One adult caracara flew from west and landed on top of oak.
8:01 AM 1 One adult caracara flew south across road and landed in another oak and preening.
8:09 AM 1 One adult caracara flew east low, difficult tell if along road or into cabbage palm due to fog.
8:15 AM 1 Observed adult caracara further along road to east sitting on power line.
8:17 AM 1 One adult caracara then flew east and lost in fog.
8:21 AM 1 Observer located adult caracara again on another power pole, preening.
8:55 AM 1 Perched adult flew south toward area where suspected nest is located near Station 17, could not follow to see destination.

9:32 AM 2
One adult caracara flew with food to northwest and landed on low power pole, second adult caracara flew from nest tree and went east and landed. Then went 
somewhere unknown. Adult with food entered suspected nest tree then flew west.

9:40 AM 2
One adult caracara returned and landed on low power pole near suspected nest. Nest structure visible in tree but no young seen or heard. Nest located at 
48.7230/30.09709. Because pair were observed together and copulated on 1/17/2023, the nest stage is most likely egg laying or very start of incubation, earliest 
hatching estimated week of 2/15/2023, but probably week of 2/22/2023.

9:54 AM 1 One adult caracara perched in sentinel pole, flew east.

Event 1
January 2, 2023 to 
January 10, 2023

Survey Station 11 January 25, 2023

Survey Station 9 January 8, 2023

January 9, 2023

Survey Station 10 January 24, 2023

Survey Station 13 January 27, 2023

Survey Station 14 January 20, 2023

Survey Station 15 January 19, 2023

Survey Station 16 January 18, 2023

Survey Station 9 January 24, 2023

Survey Station 10 January 9, 2023

Survey Station 15 January 6, 2023

Survey Station 14 January 7, 2023

Survey Station 16 January 5, 2023

Survey Station 19 January 3, 2023

Survey Station 13

Event 2
January 16, 2023 to 

January 27, 2023
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Bi-Weekly Survey Period Survey Station Survey Date Time
Number of 
Caracaras 
Observed

Activity Observed

7:15 AM 1 One adult flew from west and along south of road. Crossed then landed on power pole.
7:19 AM 1 Second adult flew east along road then south across field out of sight.
7:25 AM 1 One adult flew south to tree on far side of sugar cane and perched with other adult. Lost them while repositioning.
8:51 AM 1 One adult caracara that flew south is perched in oak that previously perched in at 7:25 am, possible nest area or sentinel tree.
9:06 AM 1 One adult caracara perched, then flew down into tree unable to see from this distance.
9:25 AM 2 One adult caracara and one subadult caracara flew west along road then adult went north and subadult circled east.

9:31 AM 3
Two adult caracaras landed in tree and vocalized, third adult caracara flew from west and one perched adult flew to it and had territorial display. Third adult 
continued east. Second adult landed back to mate and copulated then both flew low north. Note: Same area two adults observed copulating at Station 16 survey 
two weeks before.

9:38 AM 2
One adult caracara that continued east went to sentinel tree from 8:51 am and met mate and copulated. Observed then one adult caracara flew low to tree, unable 
to see which one. 

9:48 AM 2 Second adult caracara back in tree with mate and allopreened.
9:57 AM 1 One adult caracara flew east-southeast and entered a cabbage palm at approximately 48.8436/30.09400.
7:16 AM 1 One adult caracara flew east.
7:41 AM 1 One adult caracara flew from south circled around dead otter then flew north and west.
9:40 AM 1 One adult caracara flew east along road then southeast out of sight over trees. Probably landed nearby.
7:13 AM 1 Possible adult flying east on SR 70, then flew south.
7:45 AM 1 Possible adult flying west, north of SR 70, then south along CR 721 out of view.
7:55 AM 2 Two possible adults observed 2,000' south of CR 721/SR 70.
8:10 AM 3 Two adult caracaras chasing another caracara (2,000' south of CR 721/SR 70).
8:13 AM 1 Adult perched briefly on power pole, flew east hear defensive calls.
8:23 AM 3 Two adults chasing/fighting with another caracara, one adult returned to power pole.
8:28 AM 1 Adult on pole flew NE into pasture out of view.
8:45 AM 1 Adult observed on pole along CR 721.
8:50 AM 1 Adult on pole flew NE out of view.
9:50 AM 1 Possible adult observed north of SR 70, flew south along CR 721 to pole.
7:11 AM 1 One adult caracara was observed flying from the north to SR 70, then turning east, following the road, out of sight.
7:21 AM 1 One adult caracara flew from the east over the truck and landed on a telephone pole west of observer. 
7:22 AM 1 One adult caracara flew from east and continued west out of sight.
7:26 AM 1 The adult caracara from 7:21 observation flew from perch west out of sight.

7:47 AM 1
One adult caracara flying west on the north ROW of SR 70. The caracara crosses the road flying east then turned and meandered back west out of sight.

7:10 AM 1 One adult caracara (A#1) flying west over SR 70. Appear to have landed in ROW.

7:15 AM 2
One caracara (C#2) flew from pasture south of SR 70. Met with another caracara (C#3) at SR 70 ROW. Then flew to top of power pole.

7:15 AM 2
One caracara (C#3) flying over SR 70, landed in ROW met with C#2. Observer looking into sunrise, hard to tell age of caracaras #2 and #3.

7:50 AM 1 One immature caracara (I#4) flew west along SR 70 then landed in top of citrus trees. Flew down into rows of citrus trees.
8:00 AM 1 One immature caracara (I#4) flew from pasture south to land a top of high voltage power pole. Flew down into SR 70 ROW.
8:26 AM 1 One immature caracara (I#6) flew from grove to power pole top. Preening. 
8:38 AM 1 I#6 flew west to edge of citrus grove.
9:42 AM 1 One immature caracara (I#7) flew across SR 70 flying north into pasture. Landed in pasture near heavily vegetated ditch/canal west side of HP canal.
9:43 AM 2 One adult caracara (A#8) at the location where I#7 landed. 
9:48 AM 2 Both birds feeding on carrion. I#8 flew with food south across SR 70.
9:52 AM 1 One adult caracara (A#9) returning from location A#8 flew to, suspect A#9 is same bird as A#8. Returning with no food in beak.
9:55 AM 1 One adult caracara (A#10) flew from carrion in pasture site with large piece of carrion across canal and dropped carrion on bank. Returned to carrion site.

10:00 AM 1
One adult caracara (A#11) flew across SR 70 with food in beak to same location as A#8 and A#9. Flying low. Seems to land north of big oak tree on east side of levee 
berm.

7:08 AM 1 One caracara (C#1) flying east along SR 70.
7:28 AM 1 One adult caracara (A#2) flying over SR 70 then NE over pasture until out of sight.

Survey Station 12 February 9, 2023 7:50 AM 1 One immature caracara (I#1) flew north along ranch road to SR 70 then flew west over SR 70 until out of sight.
6:49 AM 1 One adult caracara (A#1) flew from hammock, circled low over road (CR 721), then back into hammock.
6:53 AM 1 One adult caracara (A#2) perched on top of power pole in front of hammock (potential nest site).
6:57 AM 1 One adult caracara (A#3) flew north over CR 721 and then west along SR 70.
6:59 AM 1 A#3 returned flying south on CR 721 and perched on power pole.
7:10 AM 1 One adult caracara (A#4) flew north along CR 721 and west over SR 70.
7:56 AM 1 One adult caracara (A#5) flew from southwest to power pole in front of potential nest site.
7:57 AM 1 One adult caracara (A#6) flew low out of potential nest site and then right back in.
8:00 AM 1 One adult caracara (A#7) flew off power pole south along CR 721 then veered to the southwest.
8:05 AM 1 One adult caracara (A#8) perched on top of power pole near potential nest site, looking around.
8:15 AM 1 One adult caracara (A#9) flew off pole low over ROW and into potential nest site.
8:19 AM 1 One immature caracara (I#10) flew out of potential nest site to top of power pole.
8:48 AM 1 One adult caracara (A#11) flew out from potential nest site and perched two poles south of immature bird.
8:49 AM 1 A#11 flew southeast out of sight towards cabbage field.
8:59 AM 1 I#10 flew south along CR 721 until out of sight.
9:08 AM 1 One adult caracara (A#12) flew from nest site to power pole closest to driveway.
9:12 AM 1 A#12 flew north over CR 721, Lykes work center, until out of sight.
9:55 AM 1 One adult caracara (A#13) drove by nest site and adult perched in cabbage palm on the south side of hammock. The third bird.
8:20 AM 1 One adult caracara perched on power pole by highway.
8:53 AM 1 One adult caracara that was perched, flew down to road.
9:02 AM 1 One adult caracara flying east along power line, landed and perched on pole.
9:31 AM 1 One adult caracara that was perched, flew west along power line then landed and perched on pole farther west.
9:39 AM 1 One adult caracara that was perched, flew east to perch on first power pole.

9:43 AM 1
One adult caracara that was perched, flew east then north towards nest then landed behind cabbage palms and perched in a cabbage palm to east of nest.

9:55 AM N/A
Note: Pair of caracaras are possibly at end of incubation, or possibly have very small hatchlings, though were not observed taking food to nest today. 

Survey Station 15 February 2, 2023 9:30 AM 1 One adult caracara perched in tree by road, flew northwest toward Station 14 nest.
7:04 AM 1 One adult caracara flying east along road.

7:30 AM 2
One adult caracara flew in from east, with food and entered nest. One adult caracara perched in tree slightly east by gate. Fed young, could hear chicks sounds.

9:30 AM 1 One adult caracara returned from east and perched on power pole, occasionally preening or scratching.
10:35 AM 1 One adult caracara still perched on same pole.
7:04 AM 1 One adult caracara perched on dead tree by canal then flew northeast along road.
7:18 AM 1 One adult caracara perched on oak near suspect nest area but then fog thickened and observer could no longer see.
7:40 AM 1 One adult caracara flew from northwest along road then landed in tree from 7:04 am observation then flew low out of sight.
8:47 AM 1 One adult caracara perched on power pole.
8:48 AM 2 A second adult caracara flew and joined the first on power pole and allopreened.
9:02 AM 1 One adult caracara flew northeast along road then looped south and west, lost in distance.
9:05 AM 1 One adult caracara perched on power pole, likely the same bird from 9:02 am observation.

9:10 AM 3
Observer followed one adult caracara with food (other two caracaras still on poles), west along road to Station 16 nest, adult entered then exited with dead 
caracara chick (possibly) in beak. This pair then observed feeding young on 2/1/2023 (from Station 16).

9:14 AM 1 One adult caracara flew southeast without anything in beak.
9:51 AM 1 One adult caracara sitting on same power pole as 9:05 am observation. 
9:11 AM 1 One adult caracara perched on power pole. Preening and sitting with one leg up under chest.
9:27 AM 1 One adult caracara flew south then west and back to power pole west from previous pole.
9:30 AM 1 A second adult caracara flew from south of tree island and to the north to land on power pole.
9:34 AM 1 The second adult caracara flew, did not see direction.

9:45 AM 1
The perched adult caracara flew east across tree line out of sight then flew south and landed directly in front of truck, perched at road then flew south and east, 
crossed road and flew east behind tree line.

10:05 AM 1 One adult caracara on power pole, west of previous perches. 
10:10 AM 1 One adult caracara flew northeast and landed on previous perch near Site 18.

10:30 AM 1
Red-shouldered hawk flew and landed on pole as adult caracara flew south over sugar cane and looped north and west to land on next pole. Red-shouldered hawk 
flew north to pole and adult caracara flew north out of sight. Then south and west to preen on next power pole.

10:35 AM 1 One adult caracara flew to ground behind tree line.
7:08 AM 1 Adult flew south along SR 70.
7:16 AM 1 Adult perched on pole with food.
7:18 AM 1 Adult flew into palm with food.
7:23 AM 1 Adult back on pole.
7:36 AM 1 Adult flew northwest out of view.
7:50 AM 1 Adult on pole.
8:00 AM 1 Adult flew west out of view.
8:10 AM 1 Adult on pole near roadkill.
8:17 AM 1 Adult has brief interaction with black vulture north of palm with potential nest.
8:27 AM 2 Two adults near roadkill.
8:29 AM 1 Adult flew into nest tree with food.

8:20 AM 1
One adult caracara feeding on carrion on eastbound ROW of SR 70 to the east of Station 9. Spotted on the ground. Running south away from road as cars passed. 
Could not located where it went at 8:28 am.

8:37 AM 1
One adult caracara feeding on carrion on eastbound ROW of SR 70 to the east of Station 9. Spotted on the ground. Running south away from road as cars passed. 
Potentially same caracara as 8:20 am observation. Feeding activity continued until 9:15 am.

8:58 AM 1 One caracara (C#1) flying over SR 70.
9:10 AM 1 One immature caracara (I#2) flying then perched on top of power line pole.
9:12 AM 1 One adult caracara (A#3) flying with food in beak. Flew behind cabbage palm out of sight.
9:18 AM 1 One adult caracara (A#4) flying until out of sight.
9:32 AM 1 One adult caracara (A#5) flew to top of power pole, preening.
9:35 AM 1 A#5 flew into cabbage palms.

9:37 AM 3
One immature caracara (I#6) flew to oak tree with carrion. Throwing head back vocalizing with food in mouth. Other vocalizing could be heard. I#6 was constantly 
looking north-northeast. Two adult caracaras (A#7 and A#8) flew from where I#6 was looking, crossed, flying around I#6.

9:44 AM 3 Both adults (A#7 and A#8) flew northeast. I#6 flew east out of sight a short distance behind palms.
10:15 AM 2 One adult caracara (A#9) flew to power pole. Adult was preening immature caracara around neck. Immature caracara was tossing head back vocalizing.
10:25 AM 1 A#9 flew north over canal.
8:43 AM 1 One adult caracara (A#1) flying to burned pasture. Northwest quadrant.
8:45 AM 2 Two adult caracaras (A#2) flew low over lime rock road, landed and were out of sight.
9:00 AM 2 Two adult caracaras flying, one high and one low, landed in pasture.
9:07 AM 1 One adult caracara (A#4) flying high (50-75 ft.).

Survey Station 18 January 16, 2023

Survey Station 11 February 22, 2023

Survey Station 9 February 23, 2023

Survey Station 9 February 8, 2023

Survey Station 19 January 16, 2023

January 17, 2023Survey Station 17

Survey Station 17

Event 3
January 30, 2023 to 
February 10, 2023

February 21, 2023

Survey Station 14 February 3, 2023

Survey Station 13 February 10, 2023

Survey Station 16 February 1, 2023

Survey Station 18 January 30, 2023

January 31, 2023

February 7, 2023

Survey Station 11 February 8, 2023

Survey Station 19 January 30, 2023

Survey Station 10

Survey Station 10
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Bi-Weekly Survey Period Survey Station Survey Date Time
Number of 
Caracaras 
Observed

Activity Observed

Survey Station 12 February 23, 2023 8:45 AM 1 One adult caracara (A#1) flying and soaring.
6:44 AM 1 One adult caracara (A#1) flew to power pole from suspected nest site. Looking.
6:48 AM 1 One adult caracara (A#2) flew down to road (CR 721), looking for food. Would fly to adjacent fence post as cars drove by then back to road.

6:55 AM 1
One adult caracara (A#3) flew back to  pole. Note - A#1-A#3 is same caracara. Flew within 20 yards of observation vehicle. Seemed unaffected by observer 
presence.

7:33 AM 2 One caracara (C#4) observed three poles south of A#3. C#4 was on top of power pole feeding.
7:34 AM 1 One adult caracara (A#5) flew off power pole in northerly direction. (Perched for 39 minutes).
7:50 AM N/A Vehicles leaving residence, SE 4th St, caracara seemed unaffected by resident's activities.

7:55 AM 1
One adult caracara (A#6) feeding on fresh kill in road, approximately 20 yards behind (north of) observation vehicle. Fighting off crows trying to steal food.

8:00 AM 1 One adult caracara (A#7) flew in northeast direction and returned flying south over CR 721 then perched on telephone pole.
8:15 AM 1 One adult caracara (A#8) perched on telephone pole south of driveway.
8:35 AM 2 One immature caracara (I#9) perched on top of  power pole with A#8. Immature was preening.
8:55 AM 1 I#9 flew down into suspect nest location.
8:59 AM 1 One adult caracara flew from suspect nest location to power pole. Looking.
9:37 AM 1 One adult caracara remained on top of power pole.

9:45 AM 2
Post survey note - Observer drove by nest location on CR 721 and immature caracara was on power pole, two poles south of where adult caracara remained.

7:00 AM 0 One adult caracara perched on power pole.
7:45 AM 1 One adult caracara that was perched, flew west along road.
8:10 AM 1 One adult caracara, possibly second, exited nest tree and perched to the west in tree, unable to see. Likely feeding young based on timing.
9:50 AM 1 One adult caracara returned to perch on power pole.

10:00 AM 1
One adult caracara that was perched, flew to nest and perched nearby. Did not observe feeding but difficult to see at this distance. If not, then will certainly be 
hatched by next survey.

7:45 AM 1 One adult caracara perched on power pole. Almost certainly one of the pair from the nest north of Station 14.
8:00 AM 1 One adult caracara flew low and to north behind trees.
7:52 AM 1 One adult caracara flying from north over road and to the south out of sight.

8:30 AM 1 One adult caracara returned from west and entered nest with food, then flew out and perched on sentinel post (old power pole and pecked at remaining food). Can 
hear chick(s) crying, potentially sounds like more than one, but need to confirm as they get older and are visible.

9:00 AM 1 One adult caracara flew east.

10:00 AM 1
One adult caracara returned from east and entered nest with food and fed young. Large prescribed fire started just west of Station 14 at approximately 10:15 am.

Survey Station 17 February 14, 2023 N/A N/A No caracara observations. No activity seen in this area to the south where previously suspected there may have been a nest.
7:00 AM 1 One adult caracara perched on power pole along road (where seen perched on previous survey).
7:11 AM 1 One adult caracara that was perched, flew north low behind trees, where unable to see where landed.
7:15 AM 1 One adult caracara appeared and perched on power pole, slightly west of previous pole.
7:18 AM 1 One adult caracara flew west along road, followed, but lost whether it entered a tree along road or flew south across field.
7:28 AM 1 One adult caracara returned to perch on power pole a little further west off map then flew out of sight.
7:43 AM 1 One adult caracara fly into nest (near Station 13).
8:01 AM 1 One adult caracara leaves nest (near Station 13) and perches on pole.
8:04 AM 1 One adult caracara flies north along CR 721 to another pole.
8:10 AM 1 One adult caracara flies east-northeast out of view.

12:00 AM 1 One adult caracara returned to nest (near Station 13), not sure if carrying food.
8:32 AM 2 A second adult caracara on pole by nest (near Station 13).
8:38 AM 1 The adult caracara on pole drops into a field to the east out of view.
8:39 AM 1 One adult caracara observed taking food into the nest (near Station 13).

Survey Station 9 March 10, 2023 N/A N/A No caracara observations.
6:48 AM 1 One adult caracara (A#1) flying over SR 70, landed where a crow was feeding in the road, continued to fly west over SR 70.
7:00 AM 1 One immature caracara (I#2) perched on top of power pole, preening.
7:17 AM 1 I#2 flew off power pole, pick up carrion in road, flew to nest area.
7:20 AM 1 One immature caracara (I#3) flew from nest area to power pole.
7:23 AM 1 One adult caracara (A#4) perched in small oak with food. Flew in to cabbage palms east of small oak.
7:27 AM 1 One immature caracara (I#5) - observer did not see fly off power pole but flew to nest area (cabbage palms east of small oak) with food.
7:30 AM 1 One adult caracara (A#6) flew out of nest area, circled low and flew back to nest area.

9:28 AM N/A
End of survey - No activity since 7:30 am (A#6 observation). A range finder was used to triangulate nest site. 214 yards to large oak on fence line, 186 yards to small 
oak.

Survey Station 11 March 8, 2023 8:15 AM 1 One adult caracara (A#1) flying west to east over SR 70.
Survey Station 12 March 9, 2023 7:43 AM 1 One adult caracara flying east to west over SR 70. Landed on highway briefly and then continued flying west over SR 70.

6:30 AM 1 One adult caracara (A#1) flew from nest site to top of power pole.
6:44 AM 1 One adult caracara (A#2) flew over CR 721 then over sugar cane field towards SR 70.
6:49 AM 1 One caracara (C#3) flew from nest site across pasture (flying low). Flew towards SR 70/CR 721 intersection then headed east.
6:52 AM 1 One immature caracara (I#4) flew in from east and landed in road feeding on carrion.
6:59 AM 1 One adult caracara (A#4) flew from north side of nest site, circled low and flew back in nest site.

7:06 AM 1
One immature caracara (I#5) flying with large piece of carrion and cached it in lone cabbage palm in pasture north of nest site. Then flew high towards SR 70.

7:35 AM 1 One immature caracara (I#6) sitting on top of power pole.
8:04 AM 1 One immature caracara (I#7) flew to power pole in front of nest site.
8:12 AM 1 One immature caracara (I#8) flew from power pole to pasture and landed on ground.
8:15 AM 1 One immature caracara (I#9) appeared on top of power pole to the north of driveway.
8:17 AM 1 One immature caracara (I#10) flew low from pasture to fence post north side of driveway.
8:24 AM 1 One immature caracara (I#11) flew to power pole in front of nest site.
8:29 AM 2 One adult caracara (A#12) flew into pasture on ground to the location where I#8 landed. Picked up carrion and flew to driveway and fed a fledgling.

8:35 AM 3
An SUV pulled into driveway. One juvenile caracara flew to the other juvenile and adult (A#13) to the north side of the driveway. Observer watched the adult and 
two juveniles walk and hop-fly across pasture to the north, foraging and looking around. They eventually met up with the immature in the pasture. Observed in 
pasture until 9:15 am, where they made their way back to the nest site south of the driveway by walking and hop-flying.

7:36 AM 1 One adult caracara flying west-southwest.
8:23 AM 1 One adult caracara flew in from west and landed on power pole.
8:29 AM 1 Perched adult flew south and landed in tree in pasture next to equipment working in field.
8:30 AM 2 Second adult caracara joined the other in tree then flew to ground then second adult flew to ground.
8:48 AM 1 One adult caracara flew from field with food and returned to nest and entered.
8:50 AM 1 One adult caracara flew north.

9:15 AM 1
One adult caracara returned with food and entered nest. Feeding young, appears to just be one approximately two weeks old. Earliest possible fledging would be by 
or on next survey date but most likely around 3/31/23.

Survey Station 15 March 3, 2023 8:20 AM 1 One adult caracara flying to the west headed north, likely Station 14 adult.
7:15 AM 1 One adult caracara flew east out of sight.

8:20 AM 2
One adult caracara returned from east carrying food, entered nest and fed immature, exited and flew to berm slightly north and landed, then flew east.

9:23 AM 2
One adult caracara returned from east carrying food and landed on sentinel pole, immature crying in nest, adult entered nest, then exited and flew east.

8:20 AM 1 One adult caracara flew in from west and landed on power pole.
8:37 AM 1 One adult caracara that was perched flew northeast and landed on road and picked up piece of carrion, took to shoulder, and began eating.

8:44 AM 2
One adult caracara took carrion and flew southwest then west and took it to Station 16 nest and fed immature then flew to sentinel pole, then flew east, only one 
immature seen in nest.

8:52 AM 1 One adult caracara flew in from west and landed in road and grabbed remnants of roadkill and took it to side of road.

8:59 AM 2
One adult caracara flew west carrying food, followed caracara to Station 16 nest where it landed on sentinel pole. One large immature caracara could be seen in 
Station 16 nest, close to fledgling. No other caracara seen at Station 18.

6:58 AM 2 Two adult caracaras near nest on poles along SR 70.
7:44 AM 2 One adult caracara flew north, other moved to north to another pole.
7:55 AM 1 Other adult caracara flew north, still foggy.
8:40 AM 2 One adult caracara returns to near nest (near Station 13) with food, feeds fledgling on ground.
8:55 AM 2 Adult caracara still feeding fledgling.
9:00 AM 2 Adult caracara on pole, fledgling on ground.
9:25 AM 3 Both adult caracaras on poles near nest (near Station 13), fledgling on ground.

Survey Station 9 March 23, 2023 N/A N/A No caracara observations.

7:20 AM 2
One adult caracara (A#1) flew to power pole from nest site. An immature caracara (I#1) followed and perched on same power pole. Preening. Power pole west of 
nest site.

7:22 AM 2 One adult caracara (A#2) flew west over SR 70 until out of sight. Immature (I#1) remained. Standing on one leg. Holding up right leg.
7:30 AM 1 One adult caracara (A#3) flew from west to east over SR 70 until out of site, flying to the east.
7:32 AM 1 One caracara (C#4) perched on power pole east of nest site.

7:40 AM 1
I#1 flew off power pole west over SR 70, then citrus offices, then landed on power pole by citrus office, then flew over citrus grove landed on top of citrus trees in 
grove.

7:42 AM 1 One caracara (C#6) flew past from power pole over SR 70 until out of site.

7:57 AM 2
Immature caracara (I#7) and adult caracara (A#7) flying over citrus grove and grove office. Landed and perched together on power pole by office.

8:20 AM 1 One adult caracara (A#8) flew to power pole north of SR 70 along canal.
8:48 AM 1 One adult caracara (A#9) flew from power pole to citrus grove landed on top of citrus trees.
8:50 AM 1 One immature caracara (I#10) a top power pole along canal.
9:15 AM 1 I#10 flew southwest to citrus grove.
9:35 AM 1 I#10 flew to power pole. Crow hazing caracara.
9:45 AM 1 One adult caracara (A#11) flew from citrus grove to power pole with food.
9:49 AM 1 A#11 flew from power pole to nest site.
9:55 AM 1 A#11 emerged from back side (south) of nest site and then flew to power pole.
9:57 AM 1 A#11 flew to citrus grove.

10:13 AM N/A End of survey.
Survey Station 11 March 22, 2023 N/A N/A No caracara observations.
Survey Station 12 March 23, 2023 7:23 AM 1 One adult caracara flying from west to east over SR 70 then turned around and flew back west over SR 70 until out of site.

7:41 AM 1
One adult caracara flew out from nest site to power pole on east side of CR 721. Activity occurred when vehicles started up and was leaving residence on the east 
side of nest site.

7:49 AM 1 One adult caracara flew northwest towards SR 70.

8:15 AM 1
One juvenile/fledgling walking around in pasture, exploring, pecking at the ground. Unaffected by the cattle egrets on the ground with it, the horse nearby, and the 
traffic on the highway. Mingling with crow on the ground. Fly up to fence post and preen.

9:40 AM 1 One juvenile caracara flew from pasture towards nest site.

Survey Station 14 February 17, 2023

February 16, 2023Survey Station 15

March 7, 2023

Survey Station 13

Survey Station 10

March 10, 2023

Survey Station 14 March 2, 2023

Survey Station 16

Survey Station 13 March 24, 2023

March 1, 2023

Survey Station 17 February 28, 2023

Survey Station 18 February 27, 2023

Survey Station 19

Survey Station 13 February 20, 2023

Event 4
February 13, 2023 to 

February 24, 2023

February 27, 2023

Event 5
February 26, 2023 to 

March 11, 2023

Survey Station 10 March 21, 2023

Survey Station 16 February 15, 2023

Survey Station 18 February 13, 2023

Survey Station 19 February 13, 2023
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7:41 AM 1 One adult caracara sitting on tall power pole by highway southeast of nest.
7:44 AM 2 Second adult caracara flew east along road then landed on pole next to mate and copulated.
7:46 AM 2 Both adult caracaras then flew east along road out of sight.
7:57 AM 1 One adult caracara perched on power pole east of nest area.
8:02 AM 2 Second adult returned from low behind trees and perched on power pole to west of mate.
8:04 AM 2 First adult caracara left perch and flew down to road out of view (likely foraging for roadkill). Second adult caracara then followed.

8:40 AM 2
One adult caracara perched on tall power pole to west and one adult caracara flying slow to east just north of road (foraging) then landed on tall power pole.

8:48 AM 2 One adult caracara perched to west flew towards nest to north then east and south back towards road, other adult caracara still perched.
8:59 AM 1 Perched adult caracara flew southwest into pasture.

9:30 AM 2
One adult caracara flew into nest with food then exited and flew into adjacent cabbage palm. Saw individual fly down and back up to adjacent tree (possible fledge). 

7:52 AM 1 Station 14 adult caracara sitting on power pole then flew northwest towards nest.
8:01 AM 2 One adult caracara flew in from west and continued east down road and out of view (Station 14 adult caracara foraging on road).
8:11 AM 2 One adult caracara perched on power pole (Station 14 adult caracara foraging along road).
9:21 AM 1 One adult caracara flying to south into pasture.
7:20 AM 1 One juvenile caracara sitting on low pole by nest. Young has fledged (sentinel post).
7:30 AM 1 One juvenile caracara flew west over trees by road and probably landed nearby but lost over the trees.

8:32 AM 2
One juvenile caracara flew west and was followed by adult caracara, adult caracara being more aggressive than would seem usual if it was parent and young.

8:37 AM 1 One juvenile caracara circled back and landed to perch on small power pole to east of nest.
9:03 AM 1 One juvenile caracara flew west over by nest and landed on sentinel pole.
9:10 AM 1 One juvenile caracara flying back and forth between each pole.
9:57 AM 2 One adult caracara returned from east and landed in area by tree, then flew near nest and juvenile caracara joined and begged for food.

10:07 AM 2
One adult caracara flew to tree south of road and perched and remained there until end of survey. Immature caracara flew to low pole to east of nest and perched 
there until end of survey.

Survey Station 17 March 14, 2023 9:49 AM 1
One adult caracara flew from east and went nearby into pasture then west to Station 16 and landed in the south of road. Mower operating in area south of road, 
likely attracting the Station 16 adult. No other caracara observations.

7:37 AM 1 One adult caracara flying east along road, turned around and started back west, harassed by American crow.
7:39 AM 1 One adult caracara landed in road and picked at piece of carrion then flew west followed and returned to Station 16 nest and fed young.
9:00 AM 1 One adult caracara placed dead baby raccoon off side of road (bait).
9:54 AM 2 Two adult caracaras to the west flying northeast and interacting possible territorial display. Observer could not follow where they went behind trees.
7:20 AM 2 Two adults fly north from nest area.
7:36 AM 1 Adult flew south along 70, perched on pole, flew north to another pole.
8:20 AM 2 Two adults perched on poles along CR 721.
8:40 AM 5 Both adults flew east into pasture, one with food, 300' north of nest (near Station 13), two fledglings observed in pasture.
8:55 AM 2 Both adults flew north.
9:20 AM 3 Adult flew in from west, perched on pole by fledglings.
9:35 AM 1 Adult flew north, on pole near SR 70/CR 721.
7:41 AM 1 Flew from west to east down ROW before U-turning and flying back west and out of sight.
7:42 AM 1 Adult spotted perched in dead cabbage palm in eastbound ROW of SR 70. 
7:52 AM 1 Flew from perch headed south out of sight.
6:54 AM 1 One adult caracara (A#1) on top of power pole when observer arrived at station.
7:04 AM 2 One adult caracara (A#2) flew from group of cabbage palm to power pole with A#1. Preening.

7:09 AM 3 A#1 and A#2 flew off power pole together. A third adult caracara (A#3) flew south over SR 70. A#3 flew north along Harney Pond Canal.
7:21 AM 1 One adult caracara (A#4) flying west over SR 70 and landed on power pole.
7:22 AM 2 One adult caracara (A#5) flew from citrus grove to power pole.
7:26 AM 2 Two juvenile caracaras (I#6, I#7) making short hop flyovers and walking in pasture.
7:30 AM 2 One adult caracara (A#7) flew to power pole with A#5.
8:10 AM 1 One adult caracara (A#8) flew to power pole.
8:45 AM 3 One adult caracara (A#9) flew south. I#6 and I#7 continue to walk on the ground.
8:49 AM 1 One adult caracara (A#10) returned to power pole.
8:51 AM 2 One adult caracara (A#11) returned to power pole with other adult. Looking and preening.
9:00 AM 3 One adult caracara (A#12) flew southwest to confront third caracara. Lots of diving and chasing. Then returned to power pole.
9:15 AM 2 One adult caracara (A#13) flew west over SR 70 while other remained on power pole.

9:29 AM 4
One adult caracara (A#14) returned to location of immature caracaras (I#6 and I#7) with food. Immatures/fledglings feeding on ground with food from adult. 
Vocalization by fledglings and adult. Fledglings sound like red-tailed hawk shrills. Adult with a chattering clacking voice. Adult remained with fledglings and second 
adult on power pole until end of survey.

7:19 AM 1 One adult caracara (A#1) flying over SR 70 east to west then north and northwest over pasture until out of sight.
7:20 AM 2 When A#1 was almost out of sight, one adult caracara (A#2) followed behind flying in same direction.
9:40 AM 1 One adult caracara (A#3) flying south along cabbage palm tree line.
7:56 AM 1 One adult caracara (A#1) flying from SR 70, southeast, then low into a line of cabbage palms and live oak on the north-south ranch road.

8:16 AM 1
One immature caracara (I#2) flying over SR 70 and Harney Pond Canal west to east, then turned around and flew west over SR 70 and Harney Pond Canal until out 
of sight.

9:05 AM 3
I#2 Landed in SR 70. Unknown which direction arrived One adult caracara (A#3A) flew into tree location in first observation. One adult caracara (A#3B) flew to canal 
bank to feed on something, then flew to large oak tree.

9:26 AM 1
A#3B flew east at ground level to tree location. Used range finder to approximate distance of location where caracaras were flying into line of trees. Approximately 
400 yards/1200 feet.

Survey Station 13 N/A N/A N/A Last survey 3/24/2023, confirmed fledged two young.
Survey Station 14 N/A N/A N/A Last survey 3/17/2023 when observed fledged. Confirmed three young fledged from nest on 4/25/2023.

7:35 AM 1 One caracara attempting to fly into roadkill moved over from near Station 14, flew south chased by crows.
7:39 AM 1 One caracara landed on site of canal eying the roadkill but being harassed by crows.
7:44 AM 1 The adult flew to the roadkill and began eating; two crows walking around following the caracara.
7:47 AM 1 The adult flew north with a piece of food and went to the Station 14 nest and fed young which appeared fledged.
7:52 AM 1 An adult returned to roadkill and ate then removed a piece and flew south mobbed by crows, then flew north to Station 14 nest.
7:57 AM 1 An adult returned to the roadkill and ate.
8:01 AM 1 The adult picked up piece of carrion and flew north.
8:06 AM 1 An adult returned and ate carrion.
8:08 AM 1 The adult took piece of carrion and flew southwest across canal, possibly cached food, then flew to an oak and perched, then returned to roadkill.
8:13 AM 1 The adult took food and flew north to Station 14 and fed fledgling(s).
8:17 AM 2 Adult returned to roadkill; second adult flew southeast toward canal. Both adults then flew north back to nest.
8:22 AM 1 One adult sitting on power pole to the east.
8:34 AM 1 One adult flew west from power pole and landed at roadkill, then flew north.
9:59 AM 1 One adult sitting on power pole to the east.

Survey Station 16 N/A N/A N/A Last survey 3/15/2023, confirmed fledged one young
7:49 AM 1 One adult on side of road eating carrion.
7:52 AM 2 Adult picked up piece of carrion and flew west, took food to Station 16 and shared with fledgling.
7:56 AM 1 One adult returned from northwest to the carrion and chased off a few American crows.
7:59 AM 2 The adult picked up piece of carrion and flew west to Station 16 and fed young.
8:12 AM 1 One adult returned from west to the carrion and ate.
8:31 AM 2 The adult picked up piece of carrion and flew west to Station 16 and fed young.
9:29 AM 2 Two adults sitting on power pole allopreening.

9:29 AM 2 One of perched adults flew east and landed on road and picked up some carrion. Second of perched adults flew in and both flew east then north into field and lost 
sight. The pair flew toward an area previously suspected to possibly have a nest but unable to confirm due to low visibility through vegetation along side of road.

Survey Station 18 March 27, 2023 8:38 AM 1 One adult flying north, landed in a cabbage palm briefly, then continued north (nothing visible in the cabbage palm).
7:20 AM 2 One adult caracara feeding on roadkill along CR 721, north of nest. Other adult caracara on pole.
7:30 AM 2 Adult caracara moved roadkill off road, adult caracara flew off, one adult caracara returned on pole.
7:34 AM 1 Adult caracara on pole flew west-northwest out of view.
7:36 AM 1 Adult caracara on pole, dropped down to the roadkill.
7:40 AM 2 Adult caracara and fledgling both feeding on roadkill.
7:44 AM 2 Adult caracara and fledgling both flew north, adult carrying food.
7:55 AM 2 Adult caracara back on roadkill, another caracara (fledgling), flew into field east of CR 721.
8:00 AM 2 Adult caracara carried food to east pasture with fledgling. Adult caracara then returns to the roadkill.
8:02 AM 1 Adult caracara flew north with food into palm north of SR 70.
8:04 AM 2 Adult caracara north of SR 70 flew with food to pasture east of CR 721 with fledgling.
8:20 AM 1 Adult caracara on pole near roadkill, on roadkill at 8:30 am.

Survey Station 9 April 20, 2023 N/A N/A No caracara observations.
Survey Station 10 N/A N/A N/A Last survey 4/7/2023. Confirmed successful nest with two fledglings.

7:29 AM 1 One adult caracara flying west to east over SR 70 looking for roadkill. Landed on fence post on south side of canal.

8:00 AM 14 Five adult caracaras and nine juvenile caracaras walking and feeding in recent mowed pasture. Not bothered by cattle. Flipping cattle chips and pecking on cattle 
laying down. Adults acting as sentinels while fledglings feed. Some adults assisting with scratching for food with fledglings. Occasionally vocalizing.

9:25 AM 1 One adult caracara flying from two different locations back and forth several times until end of survey period. Landing in pasture to forage.
9:42 AM 14 End of survey. Five adult caracaras and nine juvenile caracaras still in pasture.
7:16 AM 1 One adult caracara (A#1) flying west to east over SR 70 then circled back to the west and landed on levy.
8:45 AM 1 One adult caracara (A#2) standing on canal bank then flew down bank into canal inlet. Same location as observation 1.
8:55 AM 1 One adult caracara (A#3) flew south to perch on fence post. Red wing blackbird chasing behind caracara.
9:00 AM 2 One adult caracara (A#4) flew in to perch four fence posts south of A#3.
9:20 AM 2 One adult caracara (A#5) flew south and landed in pasture. One adult caracara (A#6) flew south and landed on fence post.
9:25 AM 1 One adult caracara (A#7) flew to fence post on south side of canal.
9:31 AM 1 One adult caracara (A#8) flew west over SR 70 until out of sight.

Survey Station 13 N/A N/A N/A Last survey 3/24/2023, confirmed fledged two young.
Survey Station 14 N/A N/A N/A Last survey 3/17/2023 when observed fledged. Confirmed three young fledged from nest on 4/25/2023.

6:50 AM 1 One adult flying east along road then north.
7:10 AM 1 One adult perched on power pole near Station 14.
7:14 AM 2 One adult flew in from east, perched adult the new adult, and both flew west along road.
8:51 AM 1 One adult perched to the west on power pole.
9:40 AM 1 One adult perched on power pole at canal then flew southeast.

Survey Station 16 N/A N/A N/A Last survey 3/15/2023, confirmed fledged one young.

Event 7
March 26, 2023 to April 

8, 2023

Survey Station 10 April 7, 2023

Survey Station 12 April 5, 2023

Survey Station 9

Survey Station 11 April 6, 2023

Survey Station 19 March 27, 2023

Survey Station 11 April 19, 2023

March 13, 2023

Survey Station 15

March 28, 2023Survey Station 17

Survey Station 14 March 17, 2023

Survey Station 15 March 16, 2023

Survey Station 16 March 15, 2023

Event 6
March 12, 2023 to March 

25, 2023

Survey Station 19 March 13, 2023

Survey Station 18

April 6, 2023

March 29, 2023

Survey Station 12 April 18, 2023

April 11, 2023Survey Station 15
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7:33 AM 1 One adult perched on power pole on road. Placed opossum roadkill nearby in ROW.
7:48 AM 1 Perched adult flew north down into field and lost sight.
8:01 AM 1 One adult flew in from north, went over opossum, landed in tree near truck.
8:06 AM 1 The adult flew over near the roadkill and landed in a pepper tree.
8:10 AM 1 The adult flew down and started feeding on the roadkill.
8:16 AM 1 The adult flew northwest, circled back and returned to carcass to eat. Black vulture flew near, caracara vocalized and threw head back.
8:25 AM 1 The adult flew north then to the west out of sight.
8:29 AM 1 One adult returned to carcass to feed.
8:32 AM 1 The adult flew west with food, lost sight of behind trees.
8:38 AM 1 One adult returned from west to feed. American crows harassing it while it fed.
8:45 AM 1 One adult flew west to Station 16 (was able to follow and confirm).

9:00 AM 2
One adult returned from west with the Station 16 fledged juvenile. Both landed and started feeding. Couple of American crows still harassing. This seems like good 
indication that there isn't an active territory or nest near this area since Station 16 pair and juvenile unbothered using the area.

9:15 AM 1 The adult flew west, juvenile wandered into trees/brush along canal to south. Black vulture and American crow descend on carcass and start feeding.
8:15 AM 2 A first year immature flew across road from south then went east. A second bird (unable to determine age) flew same direction then to north.
8:24 AM 1 The first year perched on power pole then flew to next pole to the east.
8:42 AM 1 First year flew from perch and went west, followed until traffic wouldn't allow. It appeared to fly low into area near Station 17.
9:35 AM 1 One adult flying northwest out of sight.

10:14 AM 1
One adult perched on power pole to the east. Moved a roadkill cat to the side of road nearby, caracara being harassed by boat-tailed grackle.

10:25 AM 1
Perched adult flew east and landed on pole in middle of Lykes Brighton pasture on north of road and preened. Bird is likely from nest in Station 13/Station 19 to the 
south.

10:47 AM 1 Adult still perched.
6:55 AM 1 One adult caracara on pole near nest (near Staion 13).
6:59 AM 1 One adult caracara flew south along CR 721.
7:16 AM 1 One adult caracara on pole north of nest (near Station 13), flew off to northwest.
8:20 AM 1 One adult caracara observed carrying food into field northwest of nest.
8:33 AM 2 One adult caracara flew in from west, with food, into field east of CR 721 - fledgling in field calling for food.
9:18 AM 1 One adult caracara flew northwest out of view.

Survey Station 9 N/A N/A N/A Last survey 4/20/2023.
Survey Station 10 N/A N/A N/A Last survey 4/7/2023. Confirmed successful nest with two fledglings.
Survey Station 11 N/A N/A N/A Last survey 4/19/2023.
Survey Station 12 N/A N/A N/A Last survey 4/18/2023.
Survey Station 13 N/A N/A N/A Last survey 3/24/2023, confirmed fledged two young.
Survey Station 14 N/A N/A N/A Last survey 3/17/2023 when observed fledged. Confirmed three young fledged from nest on 4/25/2023.

8:08 AM 1 One adult flying north toward Station 14 nest area.
8:40 AM 1 One juvenile perched on south side of road and canal (likely Station 14 young).
8:41 AM 1 The juvenile flew southwest into pasture.
8:54 AM 1 One adult on side of road eating carrion.

8:58 AM 4
One adult flew from power pole; three juveniles on berm of canal north of road on Lykes property. These are likely the Station 14 fledglings, which confirms they 
had three young fledge.

9:06 AM 5 One adult and three juveniles still around berm. Second adult flew north toward Station 14 nest.
9:07 AM 4 The first adult flew onto dirt pile with the three juveniles.
9:11 AM 4 The adult brought a piece of food to one of the juveniles which further confirms these must be Station 14 adult and their fledged young.

Survey Station 16 N/A N/A N/A Last survey 3/15/2023, confirmed fledged one young.
7:15 AM 1 One juvenile on fallen log on south side of road.

7:28 AM 1
The juvenile picked up piece of food from ground and flew a few feet and landed and started eating. Most likely Station 16 young because this is same spot from 
previous survey where Station 16 adult and young fed on provided roadkill.

8:22 AM 1 Juvenile had been eating for past hour, now walking around then laid down in grass briefly.
8:30 AM 1 Juvenile flew and perched in tree near where it was eating.
8:35 AM 1 One adult perched on power pole to the northeast of the juvenile.
8:42 AM 1 Perched adult flew south and lost sight of it across the field.
8:58 AM 1 Juvenile still sitting in tree on south side of the road.
8:59 AM 1 Juvenile flew across road and perched on power pole then flew northeast out of sight.
9:02 AM 1 One adult on power pole to the northeast near Station 18.
9:08 AM 1 The adult flew south across field then circled back and flew north then west.
9:16 AM 1 One adult flew to perch on power pole, then flew down low into field.
6:50 AM 1 One adult perched on power pole near Station 17.

7:27 AM 1
Harvesting going on south of Station 18, heavy equipment drawing in birds. One adult caracara flew west across field then north toward road and landed in large 
pine just south side of road.

7:52 AM 1 Adult caracara flew south, then west and south across field and landed in a cabbage palm, then down to ground.
8:04 AM 1 One adult caracara sitting on power pole north of road (not same bird that just flew southwest).
8:13 AM 1 Perched adult caracara flew southwest and landed in same cabbage palm and sat on edge looking around.

8:28 AM 3
Another adult caracara flew in from west, adult caracara in cabbage palm left tree. An adult caracara came in from unknown direction, territorial display flying back 
to the west. One adult caracara stayed back and flew east and landed on ground.

8:36 AM 2 Two adult caracaras perched on power pole north of road to the west then flew in an unknown direction.

8:49 AM 2
One adult caracara flew west across field and landed in same cabbage palm. Second adult caracara landed in tree and first adult flew out and went north. 

8:51 AM 1 First adult perched on power pole north of road.
8:55 AM 1 First adult that was perched flew in unknown direction.
9:00 AM 2 One adult flying east; second adult following.
9:18 AM 2 Two adults flying southwest in territorial display.
9:20 AM 2 One adult entered nest tree, followed by second adult, both stayed in then both flew out together heading north. Possibly nest building.

9:35 AM 2

Adult pair south of road going into different cabbage palms then circling equipment clearing the fields, then flying by nest tree. Did not see any obvious signs of 
carrying food as if to feed young, or nesting material. Behavior seems most like when nest building complete and about to egg lay and incubate. Pair likely had a 
nest fail on north side of road where I suspected but could not confirm earlier. This would be their second nest attempt and will need additional surveys to confirm 
status (fledge, fail, etc.). New suspected nest tree approximately UTMs: 48.9094, 30.09635

9:52 AM 1 One adult flying south.
7:41 AM 1 One adult caracara observed flying southeast along CR 721, east into pasture out of view.
7:42 AM 1 One adult caracara flew in from north, perched on pole along CR 721.
7:50 AM 1 One adult caracara on pole flew west out of view.
8:10 AM 1 Observer drove south on CR 721. One adult caracara on power pole 2000 ft. south of nest (near Station 13).
8:35 AM 1 One adult caracara flew in from west into east pasture and out of view.
8:57 AM 1 One adult caracara on pole north of nest (near Station 13).
9:00 AM 1 One adult caracara flew northwest out of view.

Event 10
May 7, 2023 to May 20, 

2023
Station 18 May 11, 2023 8:45 AM N/A No caracara observed. Unable to determine if new nest active. May be incubating which is why no caracara seen. Will attempt additional survey to determine 

status.

8:39 AM 1 One adult caracara flew southeast from north of road, past suspected nest tree, and then looked back and went west out of sight.

9:10 AM 2 One adult caracara flying southeast, second adult came up from trees and both flew south together. No caracara observed by new nest tree, so likely was 
unsuccessful. Does not appear this pair was successful this season, but there is an active territory here.

April 12, 2023Survey Station 18

Event 11
May 21, 2023 to June 3, 

2023
Station 18

Survey Station 18

Survey Station 19

May 26, 2023

Event 9
April 23, 2023 to May 6, 

2023

Event 8
April 9, 2023 to April 22, 

2023

Survey Station 17 April 26, 2023

April 27, 2023

Survey Station 19 April 21, 2023

April 25, 2023Survey Station 15

April 11, 2023Survey Station 17

April 10, 2023
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SR 70 FROM CR 721 S TO CR 599/128TH 
AVENUE 
Florida Bonneted Bat Acoustic Survey 
Technical Report 

Introduction 
The Florida Department of Transportation (FDOT) District One is conducting a Project 
Development and Environment (PD&E) Study, in accordance with the National Environmental 
Policy Act (NEPA), to assess the need for capacity and traffic operational improvements along a 
two-lane undivided section of SR 70 extending 8.6 miles from CR 721 S (western terminus) to CR 
599/128th Avenue (eastern terminus) in Highlands and Okeechobee Counties, Florida. The project 
corridor is located in Sections 17-20 of Township 37 South in Range 34 East, Sections 24-30 of 
Township 37 South in Range 33 East, and Sections 25 and 26 of Township 37 South in Range 32 
East (Figure 1). 

This report summarizes the methods and results of a species-specific survey for the Florida 
bonneted bat (Eumops floridanus). The project limits fall within the U.S. Fish and Wildlife Service 
(USFWS) Florida bonneted bat consultation area (CA). This survey was conducted in accordance 
with the 2019 USFWS Florida Bonneted Bat Consultation Guidelines. The updated (2024) USFWS 
Florida Bonneted Bat Consultation Guidelines were released on June 5, 2024, after completion of 
the data collection for this project. However, coordination with USFWS occurred prior to this date 
with submittal of the proposed survey methodology, approved on April 18, 2024. The Methodology 
Memorandum and USFWS email correspondence is included as Appendix A. 

Species Information 

Species and Habitat Description 
The Florida bonneted bat has a body length of 84 to 108 millimeters (mm) (approximately 3.75 
inches) with a wingspan of 490 to 530 mm (approximately 20 inches), making it the largest species 
of bat in Florida. Its fur color can range from a dark grey to reddish brown. A distinguishing 
characteristic of the Florida bonneted bat is its large, rounded ears that are joined at the midline of 
the forehead. There is no significant difference in size or appearance between males and females. 
Florida bonneted bat echolocations have a minimum frequency of 10-18 kilohertz (kHz) and a 
maximum frequency of 16-22 kHz. 
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Very little is known about the life history and ecology of the Florida bonneted bat. Natural roosting 
habitat for this species includes forested areas containing tall mature trees such as pine flatwoods, 
mixed or hardwood hammocks, wetland forested systems, and sand pine scrub. In these natural 
habitats, Florida bonneted bats may roost in tree snags, tree cavities, tree crevices, under loose bark, 
or other deformities of mature trees. Documented roosts have occurred in trees greater than six 
meters (20 feet) tall, with a diameter-at-breast height (DBH) of 20.3 centimeters (cm) (8 inches) 
and having cavities higher than 4.6 meters (15 feet) above ground. Florida bonneted bats have also 
been documented roosting in urban/suburban areas. Roosting habitat in these areas includes the 
shafts of royal palm (Roystonea regia) leaves, underneath tiles in Spanish tile roofs, attics, rock or 
brick chimneys of buildings, utility poles, and manmade bat houses.  

This species can cover large areas when foraging. Studies at the Babcock-Webb Wildlife 
Management Area (WMA) conducted with Florida bonneted bats fitted with Global Positioning 
System (GPS) satellite tags documented the maximum distance detected from a capture site was 
24.2 miles and the longest path traveled in a single night was 56.3 miles. In a sample size of eight 
individuals, Florida bonneted bats were documented traveling a mean maximum distance of 9.5 
miles from the roost. 

Status 
The Florida bonneted bat is listed as a federally designated endangered species by the USFWS and 
is protected by the Endangered Species Act, as amended (16 U.S. Code (U.S.C.) 1531-1544, 87 
Stat. 884). In June 2020 the USFWS proposed draft language for designation of critical habitat 
(CH) for the species. Following a public comment and in response to new information, the USFWS 
revised the proposed rule designating CH in November 2022 and made the rule available for public 
comment through January 23, 2023. The revised rule includes nine CH units (Kissimmee, Peace 
River, Babcock, Fisheating Creek, Corkscrew, Big Cypress, Everglades Tree Islands, Long Pine 
Key, and Miami Rocklands) covering portions of 13 counties. On March 7, 2024, the USFWS 
officially designated the nine CH units for the Florida bonneted bat (2024 Federal Register 
Endangered and Threatened Wildlife and Plants; Designation of Critical Habitat for the Endangered 
Florida Bonneted Bat). The SR 70 project does not fall within the CH. 

Florida bonneted bats are unique from other bat species in Florida because they are reproductively 
active through most of the year, and their large size makes them capable of foraging long distances 
from their roost. Consequently, this species is vulnerable to disturbances around the roost during 
the greater portion of the year and considerations about foraging habitat extend further than the 
localized roost. Furthermore, impacts to their foraging habitat can also have adverse effects, even 
if the impacts are located a significant distance from their roosts. 

Methodology 

Desktop Data Collection 
A comprehensive literature and Geographic Information System (GIS) database search was 
conducted for the project area to determine if the Florida bonneted bat was previously documented 
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within the project limits and if suitable roosting or foraging habitat was available. The literature 
and database search included the following: 2017-2019 South Florida Water Management District 
(SFWMD) Land Use Land Cover spatial data, 2023 USFWS National Wetlands Inventory (NWI) 
spatial data, USFWS Florida Bonneted Bat Consultation Area spatial data, 2019 USFWS 
Consultation Key for the Florida Bonneted Bat, 2024 Federal Register Endangered and Threatened 
Wildlife and Plants; Designation of Critical Habitat for the Endangered Florida Bonneted Bat, and 
current aerial imagery. 

Based on this preliminary data collection effort, findings related to the Florida bonneted bat and 
this project include the following: 

• The project falls entirely within the USFWS Florida bonneted bat CA; 
• The project does not fall within the South Florida Urban Bat Area; 
• The project does not fall within the species’ CH; and 
• Potentially suitable foraging and roosting habitat was identified within the project boundary. 

Field Surveys 
The Florida bonneted bat acoustic surveys followed the protocol documented in the October 2019 
USFWS South Florida Ecological Services Office - Florida Bonneted Bat Consultation Guidelines 
(USFWS 2019) for linear projects that contain potential roosting and foraging habitat and that are 
also greater than five acres in size. Based on the guidelines, the SR 70 project mainline will require 
surveys for a minimum of five detector nights per 0.6 miles. However, coordination with USFWS 
through a methodology memorandum prompted the team to collect data for nine detector nights, 
which is consistent with the 2024 consultation guidelines. 

Per the Guidelines, the following weather conditions are required to be met for the first five hours 
of each survey night: 

• Temperature at or above 65 degrees Fahrenheit; 
• Precipitation events, including rain and/or fog cannot exceed 30 minutes in length; and 
• Sustained wind speeds cannot be greater than nine miles per hour. 
 
For the SR 70 from CR 721 S to CR 599/128th Avenue project, thirteen acoustic survey stations 
were established based on the minimum requirements of nine detector nights per 0.60 miles for 
linear projects. The acoustic survey station locations are depicted in Figure 2. Representative 
photos of the acoustic survey stations are provided in Appendix B and the survey locations and 
dates for each survey station are provided in Table 1 below. 
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TABLE 1 
EQUIPMENT DEPLOYMENT DETAILS 

Station Latitude Longitude Deployment Dates (2024) Notes 

1 27.234498 -81.080719 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

2 27.235973 -81.070389 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

3 27.236467 -81.061156 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

4 27.238017 -81.053974 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

5 27.235915 -81.041591 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

6 27.235904 -81.031739 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

7 27.236497 -81.021927 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

8 27.236383 -81.012718 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

9 27.23608 -81.002563 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

10 27.236108 -80.99268 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

11 27.238731 -80.983167 5/2/2024 (PM) – 5/15/2024 (AM) Weather conditions did not meet criteria 
on May 8, 13, 14 

12 27.243386 -80.971204 5/15/2024 (PM) – 5/29/2024 (AM) Weather conditions did not meet criteria 
on May 16, 18, 20, 25, 27, 28 

13 27.244759 -80.960993 5/15/2024 (PM) – 5/29/2024 (AM) Weather conditions did not meet criteria 
on May 16, 18, 20, 25, 27, 28 

 

Each acoustic survey station was placed in an area deemed to be a potentially suitable flight path 
for the Florida bonneted bat and where nearby habitat contained mature forested areas and an open 
water source to maximize chances of detecting foraging bats and potential roosting areas. At each 
survey station, a Wildlife Acoustics Song Meter SM4BAT Full Spectrum (FS) detector, set to 
automatically begin collecting data continuously from 30 minutes before sunset to 30 minutes after 
sunrise, was deployed and programmed to record 15-second file lengths with a two-second trigger 
window. Each detector was fitted with an omnidirectional Wildlife Acoustics SMM-U2 External 
Ultrasonic Microphone placed atop an adjustable pole. The microphones were not placed beneath 
tree canopies and were situated away from electrical wires and transmission lines, and echo-
producing surfaces including open water, and away from potential external noise sources. 

Data Analysis 
The Wildlife Acoustics Song Meter SM4BAT Full Spectrum detector records bat echolocations as 
Waveform Audio (WAV) files. A single WAV file is made up of a series of pulses that are 
considered a single bat pass. The WAV files recorded at each survey station were analyzed using 
Wildlife Acoustics Kaleidoscope Pro version 5.6.6. The auto-identification parameters used by 
Kaleidoscope Pro were from Bats of North America (Version 5.4.0), region Florida, and the 
sensitivity setting was set to zero balanced (neutral). The species to be selected in the auto 
identification classifier included: big brown bat (Eptesicus fuscus), Florida bonneted bat (Eumops 
floridanus), eastern red bat (Lasiurus borealis), hoary bat (Lasiurus cinereus), northern yellow bat 
(Lasiurus intermedius), Seminole bat (Lasiurus seminolus), southeastern myotis (Myotis 
austroriparius), northern long-eared bat (Myotis septentrionalis), evening bat (Nycticeius 
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humeralis), tri-colored bat (Perimyotis subflavus), and Brazilian free-tailed bat (Tadarida 
brasiliensis). 

The bat acoustic data was retrieved, saved, analyzed, and interpreted by experienced biologists who 
have taken one or more bat acoustic courses/workshops and who have also previously reviewed 
Florida bonneted bat echolocations using Kaleidoscope Pro. All echolocations auto identified by 
Kaleidoscope Pro as being created by a Florida bonneted bat were visually reviewed and manually 
verified by experienced biologists. The following parameters were considered in manual 
verification of Florida bonneted bat echolocations: 

• Whether the characteristic frequency of echolocations fall within the documented range for the 
Florida bonneted bat; 

• Whether there are three or more echolocations where the time between echolocations remained 
consistent across the sequence of echolocations; 

• Whether the minimum frequency remained consistent across the sequence of echolocations; 
• Whether the slope and bandwidth remained consistent from echolocation to echolocation; and 
• Whether there was good signal to noise ratio as evidenced by a crisp, clean oscillogram. 

All WAV files with characteristic frequencies below 30 kHz not assigned an auto identification 
and classified by Kaleidoscope Pro as “No ID” were manually reviewed to determine if they could 
contain Florida bonneted bat echolocations i.e., pulses.  

Results 
Weather data was obtained from the National Oceanic and Atmospheric Administration (NOAA) 
National Centers for Environmental Information Local Climatological Data for the Okeechobee 
County Airport Station (KOBE) weather station and filtered for the weather data capturing the time 
period from 30 minutes prior to sunset to 30 minutes after sunrise and is provided in Appendix C 
and start and end times for the five-hour surveys for each day is included in Table 2 below. The 
Okeechobee County Airport Station weather station is approximately 10 miles west of the project 
site, north of Lake Okeechobee. Weather data was used from this station for the dates May 2-29, 
2024. 

A summary of the acoustic data collected at each survey station is listed in Appendix D and is 
detailed in the following sections. This summary includes the total number of nights the detectors 
were deployed and the nights during which the weather conditions met the requirements in the 
Guidelines. The results of the Florida bonneted bat call analysis were packaged as required and 
uploaded into the NABat database concurrent with data analysis. All WAV files were matched to 
the metadata files for each station and no errors were reported. 
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TABLE 2 
SURVEY START AND END TIMES 

Date Sunset Sunrise Survey Start Survey End 

5/2/2024 – 5/3/2024 7:58:00 PM 6:43:00 AM 7:28:00 PM 7:13:00 AM 

5/3/2024 – 5/4/2024 7:58:00 PM 6:43:00 AM 7:28:00 PM 7:13:00 AM 

5/4/2024 – 5/5/2024 7:59:00 PM 6:42:00 AM 7:29:00 PM 7:12:00 AM 

5/5/2024 – 5/6/2024 8:00:00 PM 6:41:00 AM 7:30:00 PM 7:11:00 AM 

5/6/2024 – 5/7/2024 8:00:00 PM 6:40:00 AM 7:30:00 PM 7:10:00 AM 

5/7/2024 – 5/8/2024 8:01:00 PM 6:40:00 AM 7:31:00 PM 7:10:00 AM 

5/8/2024 – 5/9/2024 8:01:00 PM 6:39:00 AM 7:31:00 PM 7:09:00 AM 

5/9/2024 – 5/10/2024 8:02:00 PM 6:39:00 AM 7:32:00 PM 7:09:00 AM 

5/10/2024 – 5/11/2024 8:03:00 PM 6:38:00 AM 7:33:00 PM 7:08:00 AM 

5/11/2024 – 5/12/2024 8:03:00 PM 6:37:00 AM 7:33:00 PM 7:07:00 AM 

5/12/2024 – 5/13/2024 8:04:00 PM 6:37:00 AM 7:34:00 PM 7:07:00 AM 

5/13/2024 – 5/14/2024 8:04:00 PM 6:36:00 AM 7:34:00 PM 7:06:00 AM 

5/14/2024 – 5/15/2024 8:05:00 PM 6:36:00 AM 7:35:00 PM 7:06:00 AM 

5/15/2024 – 5/16/2024 8:05:00 PM 6:35:00 AM 7:35:00 PM 7:05:00 AM 

5/16/2024 – 5/17/2024 8:06:00 PM 6:35:00 AM 7:36:00 PM 7:05:00 AM 

5/17/2024 – 5/18/2024 8:07:00 PM 6:34:00 AM 7:37:00 PM 7:04:00 AM 

5/18/2024 – 5/19/2024 8:07:00 PM 6:34:00 AM 7:37:00 PM 7:04:00 AM 

5/19/2024 – 5/20/2024 8:08:00 PM 6:33:00 AM 7:38:00 PM 7:03:00 AM 

5/20/2024 – 5/21/2024 8:08:00 PM 6:33:00 AM 7:38:00 PM 7:03:00 AM 

5/21/2024 – 5/22/2024 8:09:00 PM 6:33:00 AM 7:39:00 PM 7:03:00 AM 

5/22/2024 – 5/23/2024 8:09:00 PM 6:32:00 AM 7:39:00 PM 7:02:00 AM 

5/23/2024 – 5/24/2024 8:10:00 PM 6:32:00 AM 7:40:00 PM 7:02:00 AM 

5/24/2024 – 5/25/2024 8:11:00 PM 6:31:00 AM 7:41:00 PM 7:01:00 AM 

5/25/2024 – 5/26/2024 8:11:00 PM 6:31:00 AM 7:41:00 PM 7:01:00 AM 

5/26/2024 – 5/27/2024 8:12:00 PM 6:31:00 AM 7:42:00 PM 7:01:00 AM 

5/27/2024 – 5/28/2024 8:12:00 PM 6:31:00 AM 7:42:00 PM 7:01:00 AM 

5/28/2024 – 5/29/2024 8:13:00 PM 6:30:00 AM 7:43:00 PM 7:00:00 AM 

 

Acoustic Survey Station 1 
Station 1 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 2,163 WAV files were recorded and, of these, 
752 WAV files were auto-identified to the species level, 228 WAV files were not assigned an auto-
identification, and 1,183 WAV files were classified as noise. Two WAV files were auto-identified 
as containing Florida bonneted bat echolocations. These WAV files were manually inspected and 
were confirmed to not be Florida bonneted bat echolocations. The following is a summary of the 
auto-identification data: 
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• Big brown bat (63 WAV files) 
• Eastern red bat (3 WAV files) 
• Hoary bat (53 WAV files) 
• Northern yellow bat (147 WAV files) 
• Seminole bat (4 WAV files) 
• Southeastern myotis (1 WAV file) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (0 WAV files) 
• Tricolored bat (11 WAV files) 
• Brazilian free-tailed bat (467 WAV files) 
• Florida bonneted bat (2 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 2 
Station 2 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 8,709 WAV files were recorded and, of these, 
941 WAV files were auto-identified to the species level, 418 WAV files were not assigned an auto-
identification, and 7,350 WAV files were classified as noise. Five WAV files were auto-identified 
as containing Florida bonneted bat echolocations. These WAV files were manually inspected and 
confirmed to not be Florida bonneted bat echolocations. The following is a summary of the auto-
identification data: 

• Big brown bat (107 WAV files) 
• Eastern red bat (0 WAV files) 
• Hoary bat (64 WAV files)  
• Northern yellow bat (228 WAV files)  
• Seminole bat (25 WAV files) 
• Southeastern myotis (1 WAV file) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (5 WAV files) 
• Tricolored bat (8 WAV files) 
• Brazilian free-tailed bat (498 WAV files)  
• Florida bonneted bat (5 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 3 
Station 3 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024, 2024. A total of 4,213 WAV files were recorded and, of 
these, 847 WAV files were auto-identified to the species level, 252 WAV files were not assigned 
an auto-identification, and 3,114 WAV files were classified as noise. Two WAV files were auto-
identified as containing Florida bonneted bat echolocations. These WAV files were manually 
inspected and were confirmed to not be Florida bonneted bat echolocations. The following is a 
summary of the auto-identification data: 
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• Big brown bat (78 WAV files) 
• Eastern red bat (2 WAV files) 
• Hoary bat (94 WAV files)  
• Northern yellow bat (97 WAV files)  
• Seminole bat (0 WAV files) 
• Southeastern myotis (0 WAV file) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (0 WAV files) 
• Tricolored bat (0 WAV files) 
• Brazilian free-tailed bat (574 WAV files)  
• Florida bonneted bat (2 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 4 
Station 4 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024, 2024. A total of 7,668 WAV files were recorded and, of 
these, 535 WAV files were auto-identified to the species level, 107 WAV files were not assigned 
an auto-identification, and 7,026 WAV files were classified as noise. No WAV files were auto-
identified as containing Florida bonneted bat echolocations. The following is a summary of the 
auto-identification data: 

• Big brown bat (29 WAV files) 
• Eastern red bat (1 WAV files) 
• Hoary bat (77 WAV files)  
• Northern yellow bat (56 WAV files)  
• Seminole bat (3 WAV files) 
• Southeastern myotis (2 WAV file) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (0 WAV files) 
• Tricolored bat (2 WAV files) 
• Brazilian free-tailed bat (365 WAV files)  
• Florida bonneted bat (0 WAV files) 

Acoustic Survey Station 5 
Station 5 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 1,128 WAV files were recorded and, of these, 
800 WAV files were auto-identified to the species level, 154 WAV files were not assigned an auto-
identification, and 174 WAV files were classified as noise. Two WAV files were auto-identified 
as containing Florida bonneted bat echolocations. These WAV files were manually inspected and 
confirmed to not be Florida bonneted bat echolocations. The following is a summary of the auto-
identification data: 
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• Big brown bat (121 WAV files) 
• Eastern red bat (1 WAV files) 
• Hoary bat (92 WAV files)  
• Northern yellow bat (149 WAV files)  
• Seminole bat (1 WAV file) 
• Southeastern myotis (1 WAV file) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (0 WAV files) 
• Tricolored bat (0 WAV files) 
• Brazilian free-tailed bat (433 WAV files)  
• Florida bonneted bat (2 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 6 
Station 6 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 679 WAV files were recorded and, of these, 
416 WAV files were auto-identified to the species level, 98 WAV files were not assigned an auto-
identification, and 165 WAV files were classified as noise. One WAV file was auto-identified as 
containing Florida bonneted bat echolocations. This WAV file was manually inspected and 
confirmed to not be a Florida bonneted bat echolocation.  The following is a summary of the auto-
identification data: 

• Big brown bat (17 WAV files) 
• Eastern red bat (0 WAV files) 
• Hoary bat (58 WAV files)  
• Northern yellow bat (47 WAV files)  
• Seminole bat (0 WAV files) 
• Southeastern myotis (0 WAV files) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (0 WAV files) 
• Tricolored bat (1 WAV file) 
• Brazilian free-tailed bat (292 WAV files)  
• Florida bonneted bat (1 WAV file with 0 confirmed WAV files) 

Acoustic Survey Station 7 
Station 7 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 4,929 WAV files were recorded and, of these, 
732 WAV files were auto-identified to the species level, 296 WAV files were not assigned an auto-
identification, and 3,901 WAV files were classified as noise. No WAV files were auto-identified 
as containing Florida bonneted bat echolocations. The following is a summary of the auto-
identification data: 



Florida Bonneted Bat Acoustic Survey Technical Report 
 

SR 70 from CR 721 S to CR 599/128th Avenue 10  September 2024 
Florida Bonneted Bat Acoustic Survey Technical Report   

• Big brown bat (49 WAV files) 
• Eastern red bat (4 WAV files) 
• Hoary bat (126 WAV files)  
• Northern yellow bat (37 WAV files)  
• Seminole bat (5 WAV files) 
• Southeastern myotis (0 WAV files) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (16 WAV files) 
• Tricolored bat (1 WAV file) 
• Brazilian free-tailed bat (494 WAV files)  
• Florida bonneted bat (0 WAV files) 

Acoustic Survey Station 8 
Station 8 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 5,200 WAV files were recorded and of these, 
675 WAV files were auto-identified to the species level, 381 WAV files were not assigned an auto-
identification, and 4,144 WAV files were classified as noise. One WAV file was auto-identified as 
containing Florida bonneted bat echolocations. This WAV file was manually inspected and 
confirmed to not be Florida bonneted bat echolocations. The following is a summary of the auto-
identification data: 

• Big brown bat (106 WAV files) 
• Eastern red bat (10 WAV files) 
• Hoary bat (90 WAV files)  
• Northern yellow bat (65 WAV files)  
• Seminole bat (26 WAV files) 
• Southeastern myotis (1 WAV file) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (9 WAV files) 
• Tricolored bat (7 WAV files) 
• Brazilian free-tailed bat (360 WAV files)  
• Florida bonneted bat (1 WAV file with 0 confirmed WAV files) 

Acoustic Survey Station 9 
Station 9 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 6,397 WAV files were recorded and, of these, 
1,667 WAV files were auto-identified to the species level, 686 WAV files were not assigned an 
auto-identification, and 4,044 WAV files were classified as noise. Three WAV files were auto-
identified as containing Florida bonneted bat echolocations. These WAV files were manually 
inspected and confirmed to not be Florida bonneted bat echolocations. The following is a summary 
of the auto-identification data: 



Florida Bonneted Bat Acoustic Survey Technical Report 

SR 70 from CR 721 S to CR 599/128th Avenue 11  September 2024 
Florida Bonneted Bat Acoustic Survey Technical Report    

• Big brown bat (138 WAV files) 
• Eastern red bat (5 WAV files) 
• Hoary bat (357 WAV files)  
• Northern yellow bat (249 WAV files)  
• Seminole bat (16 WAV files) 
• Southeastern myotis (0 WAV files) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (31 WAV files) 
• Tricolored bat (9 WAV files) 
• Brazilian free-tailed bat (859 WAV files)  
• Florida bonneted bat (3 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 10 
Station 10 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 4,780 WAV files were recorded and, of these, 
2,247 WAV files were auto-identified to the species level, 736 WAV files were not assigned an 
auto-identification, and 1,797 WAV files were classified as noise. Five WAV files were auto-
identified as containing Florida bonneted bat echolocations. These WAV files were manually 
inspected and confirmed to not be Florida bonneted bat echolocations. The following is a summary 
of the auto-identification data: 

• Big brown bat (228 WAV files) 
• Eastern red bat (26 WAV files) 
• Hoary bat (461 WAV files)  
• Northern yellow bat (163 WAV files)  
• Seminole bat (10 WAV files) 
• Southeastern myotis (0 WAV files) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (18 WAV files) 
• Tricolored bat (11 WAV files) 
• Brazilian free-tailed bat (1,325 WAV files)  
• Florida bonneted bat (5 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 11 
Station 11 was surveyed from May 2 through May 15, 2024. The nights with acceptable weather 
conditions were May 2-7 and 9-12, 2024. A total of 9,925 WAV files were recorded and, of these, 
6,364 WAV files were auto-identified to the species level, 2,289 WAV files were not assigned an 
auto-identification, and 1,272 WAV files were classified as noise. One WAV file was auto-
identified as containing Florida bonneted bat echolocations. This WAV file was manually inspected 
and confirmed to not be a Florida bonneted bat echolocation. The following is a summary of the 
auto-identification data: 
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• Big brown bat (244 WAV files) 
• Eastern red bat (48 WAV files) 
• Hoary bat (808 WAV files)  
• Northern yellow bat (641 WAV files)  
• Seminole bat (130 WAV files) 
• Southeastern myotis (0 WAV files) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (7 WAV files) 
• Tricolored bat (561 WAV files) 
• Brazilian free-tailed bat (3,924 WAV files)  
• Florida bonneted bat (1 WAV file with 0 confirmed WAV files) 

Acoustic Survey Station 12 
Station 12 was surveyed from May 15 through May 29, 2024. The nights with acceptable weather 
conditions were May 15, 17, 19, 21-24, 26, and 29, 2024. A total of 5,333 WAV files were recorded 
and, of these, 1,031 WAV files were auto-identified to the species level, 305 WAV files were not 
assigned an auto-identification, and 3,997 WAV files were classified as noise. Two WAV files 
were auto-identified as containing Florida bonneted bat echolocations. These WAV files were 
manually inspected and confirmed to not be Florida bonneted bat echolocations. The following is 
a summary of the auto-identification data: 

• Big brown bat (304 WAV files) 
• Eastern red bat (15 WAV files) 
• Hoary bat (59 WAV files)  
• Northern yellow bat (80 WAV files)  
• Seminole bat (20 WAV files) 
• Southeastern myotis (0 WAV files) 
• Northern long-eared bat (0 WAV files) 
• Evening bat (4 WAV files) 
• Tricolored bat (37 WAV files) 
• Brazilian free-tailed bat (510 WAV files)  
• Florida bonneted bat (2 WAV files with 0 confirmed WAV files) 

Acoustic Survey Station 13 
Station 13 was surveyed from May 15 through May 29, 2024. The nights with acceptable weather 
conditions were May 15, 17, 19, 21-24, 26, and 29, 2024. A total of 13,280 WAV files were 
recorded and, of these, 1,248 WAV files were auto-identified to the species level, 499 WAV files 
were not assigned an auto-identification, and 11,533 WAV files were classified as noise. Two 
WAV files were auto-identified as containing Florida bonneted bat echolocations. These WAV 
files were manually inspected and confirmed to not be Florida bonneted bat echolocations. The 
following is a summary of the auto-identification data: 
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• Big brown bat (41 WAV files)
• Eastern red bat (7 WAV files)
• Hoary bat (140 WAV files)
• Northern yellow bat (129 WAV files)
• Seminole bat (17 WAV files)
• Southeastern myotis (0 WAV files)
• Northern long-eared bat (0 WAV files)
• Evening bat (2 WAV files)
• Tricolored bat (27 WAV files)
• Brazilian free-tailed bat (883 WAV files)
• Florida bonneted bat (2 WAV files with 0 confirmed WAV files)

Conclusion 
A total of 61,124 WAV files were recorded at the thirteen survey stations during Florida bonneted 
bat acoustic surveys for the proposed SR 70 widening project from CR 721 S to CR 559/128th 
Avenue. Of those, 26 WAV files were auto identified by Kaleidoscope Pro as containing Florida 
bonneted bat echolocations. Biologists manually verified each of the auto identified Florida 
bonneted bat WAV files and all files with frequencies between 8 kHz and 25 kHz classified by 
Kaleidoscope Pro as “No ID”. As a result, it was found that none of the files contain echolocations 
from the Florida bonneted bat. Many of the files were identified as noise (potentially from vehicular 
traffic, insects, or birds). Appendix E includes a table with the positive Florida bonneted bat WAV 
files and examples of the calls that were misclassified as Florida bonneted bat echolocations. 
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FIGURE 2 FLORIDA BONNETED BAT ACOUSTIC SURVEY STATION 
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Project Location Map

FPID #: 450334-1-22-01
State Road (SR) 70 from County Road (CR) 721 South to CR 599/128th Avenue

Highlands and Okeechobee Counties, Florida
All data within this map are supplied as is, without
warranty. This product has not been prepared for legal,
engineering, or survey purposes.  Users of this information
should review or consult the primary data sources to
ascertain the usability of the information.

Data Source(s): ESA, ESRI
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Figure 2. Florida Bonneted Bat Acoustic Survey Station Location Map

FPID #: 450334-1-22-01
State Road (SR) 70 from County Road (CR) 721 South to CR 599/128th Avenue

Highlands and Okeechobee Counties, Florida
All data within this map are supplied as is, without
warranty. This product has not been prepared for legal,
engineering, or survey purposes.  Users of this information
should review or consult the primary data sources to
ascertain the usability of the information.

Data Source(s): ESA, ESRI
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SURVEY METHODOLOGY MEMORANDUM AND USFWS CORRESPONDENCE 
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memorandum 

date April 16, 2024  

to John Wrublik, U.S. Fish and Wildlife Service (USFWS) 

cc Kristin Caruso, Scalar Consulting Group Inc., Consultant Environmental Lead 
David C. Turley, Florida Department of Transportation (FDOT) 
Jeffrey James, FDOT 
Brooke Feagle, FDOT in-house support 
 

from Tori Kuba, Environmental Science Associates 

subject Florida Bonneted Bat Methodology Memorandum 
SR 70 from CR 721 S to CR 599/128th Avenue 
Highlands and Okeechobee Counties, Florida 
FPID No. 450334-1-22-01 

 

The Florida bonneted bat (Eumops floridanus) was federally designated as an endangered species by the USFWS 
in 2013 (Federal Register 2013) and is protected by the Endangered Species Act, as amended (16 U.S. Code 
(U.S.C.) 1531-1544, 87 Stat. 884). Based on the availability of potential roosting and foraging habitat, the project’s 
size being greater than five acres, a species-specific Florida bonneted bat acoustic survey was determined to be 
necessary for this project.  

Project Description 
The Florida Department of Transportation (FDOT) District One is conducting a Project Development and 
Environment (PD&E) Study, in accordance with the National Environmental Policy Act (NEPA), to assess the need 
for capacity and traffic operational improvements along a two-lane undivided section of SR 70 extending 8.6 miles 
from CR 721 S (western terminus) to CR 599/128th Avenue (eastern terminus). The project corridor is located in 
Sections 17-20 of Township 37 South in Range 34 East, Sections 24-30 of Township 37 South in Range 33 East, 
and Sections 25 and 26 of Township 37 South in Range 32 East (Figure 1).  

Alternatives to be evaluated include the widening of the existing two-lane undivided roadway with 10-foot travel 
lanes to a four-lane divided road with 12-foot travel lanes, the addition of paved shoulders and turn lanes, and 
possible multi-modal improvements (i.e., shared use path) along the corridor. The purpose of the study is to address 
traffic safety conditions on SR 70 from CR 721 S to CR 599/128th Avenue. Other goals of the project are to 
maintain important east-west connectivity within the regional transportation network and accommodate freight 
activity within this area of Highlands and Okeechobee Counties, Florida. 

Preliminary Data Collection 
A comprehensive literature and Geographic Information System (GIS) database search was conducted for the 
project area to determine if the Florida bonneted bat was previously documented within the project limits and if 
suitable roosting or foraging habitat was available. The literature and database search included the following: 2017-
2019 South Florida Water Management District Land Use Land Cover spatial data, 2023 U.S. Fish and Wildlife 
Service (USFWS) National Wetlands Inventory spatial data, USFWS Florida Bonneted Bat Consultation Area 
spatial data, 2019 USFWS Consultation Key for the Florida Bonneted Bat, 2024 Federal Register Endangered and 
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Threatened Wildlife and Plants; Designation of Critical Habitat for the Endangered Florida Bonneted Bat, and 
current aerial imagery.  

Based on this preliminary protected species data collection effort, Florida bonneted bat findings include the 
following: 

• The project falls within the USFWS Florida bonneted bat Consultation Area (CA); 
• The project does not fall within the South Florida Urban Bat Area; 
• The project does not fall within the species’ Critical Habitat (CH); and 
• Potentially suitable foraging and roosting habitat was identified within the project boundary. 

Proposed Field Survey Methodology 
The Florida bonneted bat acoustic surveys will follow the protocol documented in the October 2019 USFWS South 
Florida Ecological Services Office - Florida Bonneted Bat Consultation Guidelines (USFWS 2019) for linear 
projects that contain potential roosting and foraging habitat and that are also greater than five acres in size. Based 
on the guidelines, the SR 70 project mainline will require surveys for a minimum of five (5) detector nights per 0.6 
miles. However, based on recent communications with USFWS, data will be collected for nine (9) detector nights. 
A total of fourteen (14) acoustic monitoring stations were developed based on the guidelines, project length, and 
evaluation of habitat within the project area. Data from one acoustic monitoring station, which was sited for an 
adjacent project to the west, will be collected by others and incorporated into the survey results. The proposed 14 
acoustic monitoring station locations are depicted in the attached figure (Figure 2).  

To maximize the detection of Florida bonneted bats, each monitoring station will be placed in an area that could be 
used as a potential flight path for the Florida bonneted bat, which contains nearby mature forested areas that could 
serve as potential Florida bonneted bat roosting habitat and has an open water source in the vicinity that could be a 
potential source of drinking water for the bonneted bat. At each monitoring station, a Wildlife Acoustics Song 
Meter SM4BAT Full Spectrum (FS) acoustic detector will be deployed by ESA biologists who are trained and 
experienced in setting up, operating, and maintaining bat acoustic detection equipment. The detectors will be set to 
record 15-second file lengths and have a two-second trigger window based on training received from industry 
experts and the current 2019 USFWS Florida Bonneted Bat Consultation Guidelines. Each detector will be set to 
automatically begin collecting data continuously from 30 minutes before sunset to 30 minutes after sunrise for five 
(5) consecutive nights at each station. At each monitoring station, an omnidirectional Wildlife Acoustic SMM-U2 
External Ultrasonic Microphone, placed on an extendable pole, will be deployed. The microphone will not be placed 
beneath tree canopies, and will be situated away from electrical wires and transmission lines, and away from echo-
producing surfaces including open water, and away from potential external noise sources.  

The Waveform Audio (WAV) files recorded at each monitoring station will be analyzed using Wildlife Acoustics 
Kaleidoscope Pro’s latest version. The auto-identification parameters utilized via Kaleidoscope Pro include Bats of 
North America, region Florida, and the sensitivity setting utilized will be zero balanced (neutral). The species to be 
selected in the auto identification classifier include: big brown bat (Eptesicus fuscus), Florida bonneted bat, eastern 
red bat (Lasiurus borealis), hoary bat (Lasiurus cinereus), northern yellow bat (Lasiurus intermedius), Seminole 
bat (Lasiurus seminolus), southeastern myotis (Myotis austroriparius), northern myotis (Myotis septentrionalis), 
evening bat (Nycticeius humeralis), tri-colored bat (Perimyotis subflavus), silverhaired bat (Lasionycteris 
noctivagans), velvety free-tailed bat (Molossus molossus), gray myotis (Myotis grisescens), and Brazilian free-
tailed bat (Tadarida brasiliensis).  

The bat acoustic data will be retrieved, saved, analyzed, and interpreted by experienced ESA biologists who have 
taken one or more bat acoustic courses/workshops and who have also previously reviewed Florida bonneted bat 
echolocations using Kaleidoscope Pro. All echolocations auto identified by Kaleidoscope Pro as being created by 
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a Florida bonneted bat will be visually reviewed and manually verified by experienced biologists. The parameters 
used to manually verify a sequence of echolocations as coming from a Florida bonneted bat include the following: 

• Whether the characteristic frequency of echolocations fall within the documented range for the Florida 
bonneted bat, 

• Whether there are three or more echolocations where the time between echolocations remains consistent 
across the sequence of echolocations, 

• Whether the minimum frequency remains consistent across the sequence of echolocations, 
• Whether the slope and bandwidth remains consistent from echolocation to echolocation, and 
• Whether there is good signal to noise ratio as evidenced by a crisp, clean oscillogram. 

If a series of echolocations only meet some of these requirements, and they are within the characteristic frequency 
of the Florida bonneted bat, we will classify these echolocations as potentially coming from a Florida bonneted bat. 
The WAV files not assigned an auto identification and classified by Kaleidoscope Pro as “No ID” with signatures 
at or below 30 kHz will also manually reviewed to determine if they were misclassified and could contain Florida 
bonneted bat echolocations. 

The results of the Florida bonneted bat call analysis will be assembled as required and uploaded into the NABat 
database. 
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Figure 1. Project Location Map

FPID #: 450334-1-22-01
State Road (SR) 70 from County Road (CR) 721 South to CR 599/128th Avenue 

Highlands and Okeechobee County, Florida
All data within this map are supplied as is, without
warranty. This product has not been prepared for legal,
engineering, or survey purposes. Users of this information
should review or consult the primary data sources to
ascertain the usability of the information.

Data Source(s): ESA, ESRI
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Figure 2. Florida Bonneted Bat (Eumops floridanus) Acoustic Survey Detector Locations Map

FPID #: 450334-1-22-01
State Road (SR) 70 from County Road (CR) 721 South to CR 599/128th Avenue

Highlands and Okeechobee County, Florida
All data within this map are supplied as is, without
warranty. This product has not been prepared for legal,
engineering, or survey purposes. Users of this information
should review or consult the primary data sources to
ascertain the usability of the information.

Data Source(s): ESA, ESRI
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Figure 2. Florida Bonneted Bat (Eumops floridanus) Acoustic Survey Detector Locations Map

FPID #: 450334-1-22-01
State Road (SR) 70 from County Road (CR) 721 South to CR 599/128th Avenue

Highlands and Okeechobee County, Florida
All data within this map are supplied as is, without
warranty. This product has not been prepared for legal,
engineering, or survey purposes. Users of this information
should review or consult the primary data sources to
ascertain the usability of the information.

Data Source(s): ESA, ESRI
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Figure 2. Florida Bonneted Bat (Eumops floridanus) Acoustic Survey Detector Locations Map

FPID #: 450334-1-22-01
State Road (SR) 70 from County Road (CR) 721 South to CR 599/128th Avenue

Highlands and Okeechobee County, Florida
All data within this map are supplied as is, without
warranty. This product has not been prepared for legal,
engineering, or survey purposes. Users of this information
should review or consult the primary data sources to
ascertain the usability of the information.

Data Source(s): ESA, ESRI
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From: Alex Hipolito
To: Alex Hipolito
Subject: RE: [EXTERNAL] REVIEW: Survey Methodology for Florida Grasshopper Sparrow & Bonneted Bat, SR 70 PD&E

from CR 721 to CR 559/128 Avenue, Highlands & Okeechobee Counties
Date: Wednesday, September 11, 2024 3:52:42 PM
Attachments: image001.png

From: Wrublik, John <john_wrublik@fws.gov> 
Sent: Thursday, April 18, 2024 8:55 AM
To: James, Jeffrey W <Jeffrey.James@dot.state.fl.us>
Cc: Turley, David <David.Turley@dot.state.fl.us>; Caruso, Kristin <Kristin.Caruso@dot.state.fl.us>;
Feagle, Autumn "Brooke" <Brooke.Feagle@dot.state.fl.us>
Subject: Re: [EXTERNAL] REVIEW: Survey Methodology for Florida Grasshopper Sparrow & Bonneted
Bat, SR 70 PD&E from CR 721 to CR 559/128 Avenue, Highlands & Okeechobee Counties

 

EXTERNAL SENDER: Use caution with links and attachments.

 
Jeffrey,
 
I have the reviewed the document for the SR 70 from  County Road 721 to County Road 559
project.  I agree that a site-specific survey for the endangered Florida grasshopper sparrow is
not needed, and concur with survey methodology proposed for the Florida bonneted bat.
 
Sincerely,
 
John M. Wrublik
U.S. Fish and Wildlife Service

777 37th Street, Suite D-101
Vero Beach, Florida 32960
Office: (772) 226-8130
email: John_Wrublik@fws.gov
 
NOTE: This email correspondence and any attachments to and from this sender is subject to the Freedom of
Information Act (FOIA) and may be disclosed to third parties.

 

From: James, Jeffrey W <Jeffrey.James@dot.state.fl.us>
Sent: Wednesday, April 17, 2024 4:34 PM
To: Wrublik, John <john_wrublik@fws.gov>
Cc: Turley, David <David.Turley@dot.state.fl.us>; Caruso, Kristin <Kristin.Caruso@dot.state.fl.us>;
Feagle, Autumn "Brooke" <Brooke.Feagle@dot.state.fl.us>
Subject: [EXTERNAL] REVIEW: Survey Methodology for Florida Grasshopper Sparrow & Bonneted
Bat, SR 70 PD&E from CR 721 to CR 559/128 Avenue, Highlands & Okeechobee Counties
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mailto:john_wrublik@fws.gov
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mailto:David.Turley@dot.state.fl.us
mailto:Kristin.Caruso@dot.state.fl.us
mailto:Brooke.Feagle@dot.state.fl.us

LEAVE THE
RACINGTO TH






 

 This email has been received from outside of DOI - Use caution before clicking on
links, opening attachments, or responding.  

 

John – please see the attached Survey Methodology for Florida Grasshopper Sparrow &
Bonneted Bat for review.
 
Thank you in advance for your review. If you have any questions or require additional
information, please contact me.
 
Jeffrey W. James
Environmental Manager
Florida Department of Transportation, District 1
801 North Broadway Avenue
P.O. Box 1249
Bartow, FL 33831-1249
(863) 519-2625
Jeffrey.James@dot.state.fl.us
 

 
This message is for the named person's use only. It may contain confidential, proprietary
or legally privileged information. No confidentiality or privilege is waived or lost by any
mistransmission. If you receive this message in error, please immediately delete it and
all copies of it from your system, destroy any hard copies of it and notify the sender. You
must not, directly or indirectly, use, disclose, distribute, print, or copy any part of this
message if you are not the intended recipient.

mailto:Jeffrey.James@dot.state.fl.us
https://www.flhsmv.gov/safety-center/driving-safety/obeying-the-speed-limit/
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Survey Station No. 7 
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Survey Station No. 11 
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Appendix C 

NOAA NATIONAL WEATHER SERVICE DATA 
 



Survey Day Date Time Temperature Dew Point Humidity Wind Direction Wind Speed Wind Gust Pressure Precipitation Conditions Within FBB Parameters

Sunset
7:15 PM 81 °F 66 °F 61 % E 8 mph 14 mph 29.88 in 0.0 in Fair
7:35 PM 81 °F 66 °F 61 % E 8 mph 15 mph 29.89 in 0.0 in Partly Cloudy
7:55 PM 79 °F 66 °F 65 % VAR 6 mph 0 mph 29.90 in 0.0 in Partly Cloudy
8:15 PM 77 °F 68 °F 74 % E 5 mph 0 mph 29.91 in 0.0 in Fair
8:35 PM 75 °F 68 °F 78 % VAR 3 mph 0 mph 29.91 in 0.0 in Fair
8:55 PM 75 °F 68 °F 78 % E 5 mph 0 mph 29.92 in 0.0 in Fair
9:15 PM 73 °F 68 °F 83 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
9:35 PM 73 °F 68 °F 83 % E 5 mph 0 mph 29.92 in 0.0 in Fair
9:55 PM 73 °F 68 °F 83 % VAR 3 mph 0 mph 29.92 in 0.0 in Mostly Cloudy

10:15 PM 72 °F 68 °F 88 % VAR 5 mph 0 mph 29.92 in 0.0 in Mostly Cloudy
10:35 PM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
10:55 PM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
11:15 PM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
11:35 PM 68 °F 68 °F 100 % E 3 mph 0 mph 29.93 in 0.0 in Partly Cloudy
11:55 PM 68 °F 68 °F 100 % E 3 mph 0 mph 29.92 in 0.0 in Fair
12:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
12:35 AM 68 °F 68 °F 100 % E 3 mph 0 mph 29.92 in 0.0 in Fair
12:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
1:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
1:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
1:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
2:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
2:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
2:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Mist
3:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
3:35 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
3:55 AM 64 °F 64 °F 100 % ENE 5 mph 0 mph 29.88 in 0.0 in Fair
4:15 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mist
4:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
4:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
5:15 AM 61 °F 61 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
5:35 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
5:55 AM 64 °F 64 °F 100 % NNE 5 mph 0 mph 29.91 in 0.0 in Fair
6:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
6:35 AM 64 °F 64 °F 100 % NE 5 mph 0 mph 29.93 in 0.0 in Fair
6:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
7:15 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Light Rain

Sunrise
Sunset

7:15 PM 81 °F 66 °F 61 % E 8 mph 15 mph 29.91 in 0.0 in Fair
7:35 PM 79 °F 66 °F 65 % E 8 mph 17 mph 29.92 in 0.0 in Fair
7:55 PM 77 °F 66 °F 69 % VAR 7 mph 13 mph 29.92 in 0.0 in Fair
8:15 PM 77 °F 68 °F 74 % VAR 7 mph 13 mph 29.93 in 0.0 in Fair
8:35 PM 75 °F 68 °F 78 % E 3 mph 0 mph 29.93 in 0.0 in Fair
8:55 PM 75 °F 68 °F 78 % E 5 mph 0 mph 29.93 in 0.0 in Fair
9:15 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
9:35 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
9:55 PM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair

10:15 PM 72 °F 68 °F 88 % NNE 3 mph 0 mph 29.96 in 0.0 in Fair
10:35 PM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
10:55 PM 70 °F 68 °F 94 % NE 3 mph 0 mph 29.96 in 0.0 in Cloudy
11:15 PM 70 °F 68 °F 94 % NNE 3 mph 0 mph 29.96 in 0.0 in Cloudy
11:35 PM 70 °F 68 °F 94 % ENE 3 mph 0 mph 29.96 in 0.0 in Cloudy
11:55 PM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
12:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
12:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
12:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
1:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
1:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
1:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
2:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
2:35 AM 66 °F 66 °F 100 % NE 3 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
2:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Mostly Cloudy
3:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
3:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Mist
4:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Partly Cloudy
4:35 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Partly Cloudy
4:55 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
5:15 AM 64 °F 64 °F 100 % NE 3 mph 0 mph 29.93 in 0.0 in Mist
5:35 AM 64 °F 64 °F 100 % NE 3 mph 0 mph 29.93 in 0.0 in Cloudy
5:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
6:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
6:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
6:55 AM 64 °F 64 °F 100 % NE 5 mph 0 mph 29.96 in 0.0 in Cloudy
7:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mist

Sunrise
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Sunset
7:15 PM 81 °F 64 °F 58 % VAR 6 mph 14 mph 29.94 in 0.0 in Cloudy
7:35 PM 81 °F 66 °F 61 % VAR 6 mph 13 mph 29.95 in 0.0 in Cloudy
7:55 PM 79 °F 66 °F 65 % VAR 6 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
8:15 PM 77 °F 68 °F 74 % VAR 6 mph 0 mph 29.96 in 0.0 in Fair
8:35 PM 77 °F 68 °F 74 % VAR 6 mph 0 mph 29.96 in 0.0 in Partly Cloudy
8:55 PM 75 °F 68 °F 78 % VAR 5 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
9:15 PM 75 °F 68 °F 78 % VAR 5 mph 0 mph 29.98 in 0.0 in Cloudy
9:35 PM 73 °F 68 °F 83 % E 3 mph 0 mph 29.98 in 0.0 in Haze
9:55 PM 73 °F 68 °F 83 % ESE 5 mph 0 mph 29.98 in 0.0 in Mostly Cloudy

10:15 PM 73 °F 68 °F 83 % ESE 3 mph 0 mph 29.99 in 0.0 in Partly Cloudy
10:35 PM 73 °F 70 °F 88 % CALM 0 mph 0 mph 29.99 in 0.0 in Mostly Cloudy
10:55 PM 72 °F 70 °F 94 % SE 3 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
11:15 PM 72 °F 70 °F 94 % VAR 3 mph 0 mph 29.98 in 0.0 in Fair
11:35 PM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
11:55 PM 73 °F 70 °F 88 % VAR 5 mph 0 mph 29.99 in 0.0 in Fair
12:15 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.99 in 0.0 in Partly Cloudy
12:35 AM 72 °F 70 °F 94 % SE 3 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
12:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
1:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
1:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Partly Cloudy
1:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Partly Cloudy
2:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
2:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
2:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
3:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Cloudy
3:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Cloudy
3:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
4:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
4:35 AM 68 °F 68 °F 100 % NNE 3 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
4:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Partly Cloudy
5:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Mist
5:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Mostly Cloudy
5:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mist
6:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mist
6:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Mist
6:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.99 in 0.0 in Fog
7:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.99 in 0.0 in Partly Cloudy

Sunrise
Sunset

7:15 PM 82 °F 63 °F 51 % ESE 8 mph 0 mph 29.97 in 0.0 in Fair
7:35 PM 81 °F 63 °F 54 % VAR 6 mph 13 mph 29.97 in 0.0 in Fair
7:55 PM 79 °F 63 °F 57 % E 5 mph 0 mph 29.98 in 0.0 in Fair
8:15 PM 77 °F 63 °F 61 % ESE 6 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
8:35 PM 77 °F 63 °F 61 % ESE 6 mph 0 mph 29.98 in 0.0 in Cloudy
8:55 PM 77 °F 63 °F 61 % VAR 6 mph 12 mph 29.99 in 0.0 in Cloudy
9:15 PM 75 °F 63 °F 65 % VAR 6 mph 0 mph 29.99 in 0.0 in Cloudy
9:35 PM 75 °F 63 °F 65 % ESE 5 mph 0 mph 30.00 in 0.0 in Cloudy
9:55 PM 73 °F 64 °F 73 % ESE 3 mph 0 mph 30.01 in 0.0 in Cloudy

10:15 PM 73 °F 64 °F 73 % ESE 5 mph 0 mph 30.02 in 0.0 in Partly Cloudy
10:35 PM 73 °F 64 °F 73 % E 3 mph 0 mph 30.03 in 0.0 in Fair
10:55 PM 72 °F 64 °F 78 % CALM 0 mph 0 mph 30.03 in 0.0 in Fair
11:15 PM 72 °F 64 °F 78 % SE 3 mph 0 mph 30.03 in 0.0 in Fair
11:35 PM 72 °F 64 °F 78 % SE 3 mph 0 mph 30.03 in 0.0 in Partly Cloudy
11:55 PM 70 °F 64 °F 83 % CALM 0 mph 0 mph 30.03 in 0.0 in Mostly Cloudy
12:15 AM 70 °F 64 °F 83 % CALM 0 mph 0 mph 30.02 in 0.0 in Fair
12:35 AM 70 °F 64 °F 83 % ESE 3 mph 0 mph 30.02 in 0.0 in Fair
12:55 AM 68 °F 64 °F 88 % ESE 3 mph 0 mph 30.02 in 0.0 in Fair
1:15 AM 68 °F 66 °F 94 % CALM 0 mph 0 mph 30.01 in 0.0 in Fair
1:35 AM 68 °F 66 °F 94 % E 3 mph 0 mph 30.00 in 0.0 in Fair
1:55 AM 68 °F 66 °F 94 % CALM 0 mph 0 mph 30.00 in 0.0 in Mostly Cloudy
2:15 AM 68 °F 66 °F 94 % CALM 0 mph 0 mph 29.99 in 0.0 in Mostly Cloudy
2:35 AM 68 °F 66 °F 94 % CALM 0 mph 0 mph 29.99 in 0.0 in Mostly Cloudy
2:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.99 in 0.0 in Mostly Cloudy
3:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
3:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Cloudy
3:55 AM 66 °F 66 °F 100 % ENE 3 mph 0 mph 29.98 in 0.0 in Cloudy
4:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
4:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Partly Cloudy
4:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
5:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
5:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Cloudy
5:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
6:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Partly Cloudy
6:35 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
6:55 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
7:15 AM 63 °F 63 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair

Sunrise

Yes

Yes
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Sunset
7:15 PM 81 °F 68 °F 65 % VAR 6 mph 13 mph 29.92 in 0.0 in Mostly Cloudy
7:35 PM 81 °F 68 °F 65 % VAR 6 mph 0 mph 29.92 in 0.0 in Fair
7:55 PM 79 °F 68 °F 69 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
8:15 PM 77 °F 68 °F 74 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
8:35 PM 77 °F 68 °F 74 % E 3 mph 0 mph 29.92 in 0.0 in Mostly Cloudy
8:55 PM 75 °F 68 °F 78 % VAR 3 mph 0 mph 29.93 in 0.0 in Cloudy
9:15 PM 75 °F 68 °F 78 % E 5 mph 0 mph 29.93 in 0.0 in Cloudy
9:35 PM 75 °F 68 °F 78 % VAR 6 mph 0 mph 29.93 in 0.0 in Cloudy
9:55 PM 75 °F 68 °F 78 % ESE 6 mph 0 mph 29.93 in 0.0 in Cloudy

10:15 PM 73 °F 68 °F 83 % ESE 5 mph 0 mph 29.94 in 0.0 in Cloudy
10:35 PM 73 °F 68 °F 83 % VAR 5 mph 0 mph 29.94 in 0.0 in Cloudy
10:55 PM 73 °F 68 °F 83 % ESE 5 mph 0 mph 29.94 in 0.0 in Cloudy
11:15 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
11:35 PM 72 °F 68 °F 88 % SE 3 mph 0 mph 29.95 in 0.0 in Cloudy
11:55 PM 72 °F 68 °F 88 % SE 3 mph 0 mph 29.95 in 0.0 in Cloudy
12:15 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
12:35 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
12:55 AM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
1:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Cloudy
1:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
1:55 AM 70 °F 70 °F 100 % ESE 3 mph 0 mph 29.92 in 0.0 in Cloudy
2:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
2:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
2:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
3:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
3:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
3:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
4:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Partly Cloudy
4:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Partly Cloudy
4:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
5:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
5:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
5:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
6:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
6:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
6:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
7:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Light Rain

Sunrise
Sunset

7:15 PM 84 °F 63 °F 48 % ESE 7 mph 14 mph 29.84 in 0.0 in Fair
7:35 PM 84 °F 63 °F 48 % VAR 7 mph 14 mph 29.84 in 0.0 in Fair
7:55 PM 82 °F 63 °F 51 % VAR 7 mph 14 mph 29.85 in 0.0 in Fair
8:15 PM 81 °F 63 °F 54 % SE 9 mph 0 mph 29.85 in 0.0 in Fair
8:35 PM 81 °F 64 °F 58 % VAR 6 mph 0 mph 29.85 in 0.0 in Fair
8:55 PM 79 °F 64 °F 61 % SE 9 mph 0 mph 29.85 in 0.0 in Fair
9:15 PM 77 °F 64 °F 65 % SE 6 mph 0 mph 29.86 in 0.0 in Fair
9:35 PM 77 °F 64 °F 65 % SE 5 mph 0 mph 29.87 in 0.0 in Fair
9:55 PM 77 °F 66 °F 69 % VAR 6 mph 0 mph 29.87 in 0.0 in Fair

10:15 PM 75 °F 66 °F 73 % SE 6 mph 0 mph 29.88 in 0.0 in Fair
10:35 PM 75 °F 66 °F 73 % VAR 6 mph 0 mph 29.88 in 0.0 in Fair
10:55 PM 75 °F 68 °F 78 % SE 6 mph 0 mph 29.88 in 0.0 in Fair
11:15 PM 75 °F 68 °F 78 % SE 7 mph 0 mph 29.88 in 0.0 in Fair
11:35 PM 73 °F 68 °F 83 % SE 6 mph 0 mph 29.89 in 0.0 in Fair
11:55 PM 73 °F 70 °F 88 % SE 5 mph 0 mph 29.89 in 0.0 in Fair
12:15 AM 73 °F 70 °F 88 % VAR 5 mph 0 mph 29.89 in 0.0 in Fair
12:35 AM 73 °F 70 °F 88 % VAR 5 mph 0 mph 29.90 in 0.0 in Fair
12:55 AM 73 °F 70 °F 88 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
1:15 AM 73 °F 70 °F 88 % SE 5 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
1:35 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
1:55 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.89 in 0.0 in Cloudy
2:15 AM 73 °F 72 °F 94 % S 5 mph 0 mph 29.88 in 0.0 in Cloudy
2:35 AM 77 °F 72 °F 83 % SSW 6 mph 0 mph 29.87 in 0.0 in Cloudy
2:55 AM 75 °F 72 °F 89 % VAR 7 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
3:15 AM 75 °F 72 °F 89 % S 6 mph 0 mph 29.87 in 0.0 in Partly Cloudy
3:35 AM 75 °F 72 °F 89 % S 6 mph 0 mph 29.87 in 0.0 in Fair
3:55 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.87 in 0.0 in Fair
4:15 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.86 in 0.0 in Fair
4:35 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.86 in 0.0 in Fair
4:55 AM 75 °F 72 °F 89 % S 6 mph 0 mph 29.86 in 0.0 in Fair
5:15 AM 75 °F 72 °F 89 % S 6 mph 0 mph 29.86 in 0.0 in Partly Cloudy
5:35 AM 75 °F 73 °F 94 % S 5 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
5:55 AM 75 °F 73 °F 94 % S 7 mph 0 mph 29.86 in 0.0 in Fair
6:15 AM 75 °F 73 °F 94 % S 7 mph 0 mph 29.87 in 0.0 in Fair
6:35 AM 75 °F 73 °F 94 % S 6 mph 0 mph 29.87 in 0.0 in Fair
6:55 AM 73 °F 73 °F 100 % S 3 mph 0 mph 29.87 in 0.0 in Fair
7:15 AM 75 °F 73 °F 94 % S 3 mph 0 mph 29.88 in 0.0 in Fair

Sunrise

Yes

Yes
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Sunset
7:15 PM 90 °F 68 °F 49 % SE 8 mph 14 mph 29.84 in 0.0 in Fair
7:35 PM 86 °F 68 °F 55 % ESE 7 mph 0 mph 29.84 in 0.0 in Fair
7:55 PM 84 °F 66 °F 55 % ESE 9 mph 0 mph 29.84 in 0.0 in Fair
8:15 PM 82 °F 66 °F 58 % VAR 7 mph 0 mph 29.85 in 0.0 in Fair
8:35 PM 82 °F 64 °F 54 % SE 8 mph 14 mph 29.86 in 0.0 in Fair
8:55 PM 81 °F 66 °F 61 % SE 7 mph 0 mph 29.86 in 0.0 in Fair
9:15 PM 81 °F 66 °F 61 % SE 9 mph 0 mph 29.87 in 0.0 in Fair
9:35 PM 79 °F 68 °F 69 % SE 8 mph 0 mph 29.87 in 0.0 in Fair
9:55 PM 79 °F 68 °F 69 % SE 8 mph 15 mph 29.88 in 0.0 in Fair

10:15 PM 79 °F 70 °F 74 % SSE 7 mph 0 mph 29.88 in 0.0 in Fair
10:35 PM 79 °F 70 °F 74 % SSE 8 mph 17 mph 29.89 in 0.0 in Fair
10:55 PM 79 °F 70 °F 74 % SSE 12 mph 0 mph 29.90 in 0.0 in Fair
11:15 PM 79 °F 70 °F 74 % SSE 9 mph 15 mph 29.90 in 0.0 in Fair
11:35 PM 79 °F 70 °F 74 % S 10 mph 0 mph 29.91 in 0.0 in Fair
11:55 PM 79 °F 72 °F 78 % S 9 mph 16 mph 29.90 in 0.0 in Fair
12:15 AM 77 °F 72 °F 83 % S 12 mph 17 mph 29.91 in 0.0 in Fair
12:35 AM 77 °F 72 °F 83 % S 9 mph 16 mph 29.91 in 0.0 in Fair
12:55 AM 77 °F 72 °F 83 % S 8 mph 16 mph 29.90 in 0.0 in Fair
1:15 AM 77 °F 72 °F 83 % S 7 mph 17 mph 29.90 in 0.0 in Fair
1:35 AM 77 °F 72 °F 83 % S 9 mph 15 mph 29.90 in 0.0 in Fair
1:55 AM 77 °F 72 °F 83 % S 8 mph 15 mph 29.89 in 0.0 in Fair
2:15 AM 77 °F 72 °F 83 % S 7 mph 0 mph 29.88 in 0.0 in Partly Cloudy
2:35 AM 77 °F 72 °F 83 % S 7 mph 0 mph 29.88 in 0.0 in Mostly Cloudy
2:55 AM 77 °F 72 °F 83 % S 8 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
3:15 AM 77 °F 70 °F 78 % S 8 mph 0 mph 29.87 in 0.0 in Cloudy
3:35 AM 77 °F 72 °F 83 % S 7 mph 0 mph 29.87 in 0.0 in Cloudy
3:55 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.87 in 0.0 in Cloudy
4:15 AM 75 °F 72 °F 89 % S 8 mph 0 mph 29.87 in 0.0 in Cloudy
4:35 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
4:55 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
5:15 AM 75 °F 72 °F 89 % S 7 mph 0 mph 29.86 in 0.0 in Cloudy
5:35 AM 75 °F 72 °F 89 % S 9 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
5:55 AM 75 °F 72 °F 89 % S 6 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
6:15 AM 75 °F 72 °F 89 % S 6 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
6:55 AM 73 °F 72 °F 94 % SSW 5 mph 0 mph 29.88 in 0.0 in Fair
7:15 AM 75 °F 73 °F 94 % CALM 0 mph 0 mph 29.89 in 0.0 in Partly Cloudy

Sunrise
Sunset

7:15 PM 91 °F 68 °F 46 % SSW 7 mph 0 mph 29.81 in 0.0 in Fair
7:35 PM 90 °F 68 °F 49 % SSW 7 mph 0 mph 29.81 in 0.0 in Fair
7:55 PM 88 °F 68 °F 52 % SSW 6 mph 0 mph 29.82 in 0.0 in Fair
8:15 PM 86 °F 68 °F 55 % CALM 0 mph 0 mph 29.83 in 0.0 in Fair
8:35 PM 84 °F 68 °F 58 % W 6 mph 0 mph 29.84 in 0.0 in Fair
8:55 PM 86 °F 70 °F 58 % W 7 mph 0 mph 29.86 in 0.0 in Fair
9:15 PM 84 °F 72 °F 66 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
9:35 PM 84 °F 72 °F 66 % W 3 mph 0 mph 29.87 in 0.0 in Fair
9:55 PM 82 °F 72 °F 70 % W 7 mph 0 mph 29.87 in 0.0 in Fair

10:15 PM 82 °F 72 °F 70 % W 5 mph 0 mph 29.88 in 0.0 in Fair
10:35 PM 81 °F 72 °F 74 % W 6 mph 0 mph 29.88 in 0.0 in Fair
10:55 PM 81 °F 70 °F 70 % W 6 mph 0 mph 29.88 in 0.0 in Fair
11:15 PM 79 °F 72 °F 78 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
11:35 PM 79 °F 72 °F 78 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
11:55 PM 79 °F 73 °F 83 % SSW 7 mph 0 mph 29.88 in 0.0 in Fair
12:15 AM 77 °F 73 °F 89 % WSW 3 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
12:35 AM 77 °F 73 °F 89 % WSW 6 mph 0 mph 29.88 in 0.0 in Mostly Cloudy
12:55 AM 77 °F 73 °F 89 % SW 7 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
1:15 AM 77 °F 73 °F 89 % SW 7 mph 0 mph 29.86 in 0.0 in Fair
1:35 AM 77 °F 73 °F 89 % SW 9 mph 0 mph 29.85 in 0.0 in Fair
1:55 AM 75 °F 75 °F 100 % WSW 9 mph 0 mph 29.85 in 0.0 in Fair
2:15 AM 75 °F 75 °F 100 % WSW 9 mph 0 mph 29.85 in 0.0 in Fair
2:35 AM 75 °F 75 °F 100 % W 9 mph 0 mph 29.84 in 0.0 in Fair
2:55 AM 75 °F 75 °F 100 % W 8 mph 0 mph 29.84 in 0.0 in Partly Cloudy
3:15 AM 75 °F 75 °F 100 % W 7 mph 0 mph 29.84 in 0.0 in Fair
3:35 AM 75 °F 75 °F 100 % WSW 6 mph 0 mph 29.84 in 0.0 in Mostly Cloudy
3:55 AM 75 °F 75 °F 100 % WSW 6 mph 0 mph 29.83 in 0.0 in Cloudy
4:15 AM 75 °F 75 °F 100 % W 6 mph 0 mph 29.83 in 0.0 in Partly Cloudy
4:35 AM 75 °F 75 °F 100 % WSW 5 mph 0 mph 29.83 in 0.0 in Fair
4:55 AM 73 °F 73 °F 100 % WSW 5 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
5:15 AM 75 °F 75 °F 100 % WSW 6 mph 0 mph 29.82 in 0.0 in Cloudy
5:35 AM 73 °F 73 °F 100 % WSW 5 mph 0 mph 29.82 in 0.0 in Fog
5:55 AM 73 °F 73 °F 100 % WSW 5 mph 0 mph 29.82 in 0.0 in Fog
6:15 AM 73 °F 73 °F 100 % SW 3 mph 0 mph 29.82 in 0.0 in Mist
6:35 AM 73 °F 73 °F 100 % W 6 mph 0 mph 29.82 in 0.0 in Fog
6:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Fog
7:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Mostly Cloudy

Sunrise
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Sunset
7:15 PM 90 °F 70 °F 52 % S 5 mph 0 mph 29.74 in 0.0 in Fair
7:35 PM 90 °F 72 °F 55 % S 5 mph 0 mph 29.74 in 0.0 in Fair
7:55 PM 88 °F 72 °F 58 % S 6 mph 0 mph 29.75 in 0.0 in Fair
8:15 PM 86 °F 72 °F 62 % SSW 5 mph 0 mph 29.75 in 0.0 in Fair
8:35 PM 86 °F 68 °F 55 % W 6 mph 0 mph 29.76 in 0.0 in Fair
8:55 PM 84 °F 68 °F 58 % W 7 mph 0 mph 29.76 in 0.0 in Fair
9:15 PM 84 °F 68 °F 58 % W 8 mph 0 mph 29.77 in 0.0 in Fair
9:35 PM 82 °F 68 °F 62 % W 7 mph 0 mph 29.78 in 0.0 in Fair
9:55 PM 81 °F 70 °F 70 % W 7 mph 0 mph 29.79 in 0.0 in Fair

10:15 PM 81 °F 70 °F 70 % W 8 mph 0 mph 29.80 in 0.0 in Fair
10:35 PM 81 °F 70 °F 70 % W 6 mph 0 mph 29.80 in 0.0 in Fair
10:55 PM 79 °F 72 °F 78 % W 6 mph 0 mph 29.81 in 0.0 in Fair
11:15 PM 79 °F 72 °F 78 % W 6 mph 0 mph 29.80 in 0.0 in Fair
11:35 PM 77 °F 72 °F 83 % W 5 mph 0 mph 29.80 in 0.0 in Fair
11:55 PM 77 °F 72 °F 83 % WSW 5 mph 0 mph 29.80 in 0.0 in Fair
12:15 AM 77 °F 72 °F 83 % W 6 mph 0 mph 29.80 in 0.0 in Fair
12:35 AM 77 °F 72 °F 83 % W 6 mph 0 mph 29.80 in 0.0 in Fair
12:55 AM 75 °F 72 °F 89 % W 5 mph 0 mph 29.79 in 0.0 in Fair
1:15 AM 75 °F 72 °F 89 % W 5 mph 0 mph 29.79 in 0.0 in Fair
1:35 AM 75 °F 72 °F 89 % CALM 0 mph 0 mph 29.79 in 0.0 in Fair
1:55 AM 73 °F 72 °F 94 % W 3 mph 0 mph 29.78 in 0.0 in Partly Cloudy
2:15 AM 73 °F 72 °F 94 % W 3 mph 0 mph 29.78 in 0.0 in Fair
2:35 AM 73 °F 73 °F 100 % W 6 mph 0 mph 29.78 in 0.0 in Fair
2:55 AM 73 °F 73 °F 100 % W 3 mph 0 mph 29.78 in 0.0 in Fair
3:15 AM 73 °F 73 °F 100 % W 6 mph 0 mph 29.79 in 0.0 in Fair
3:35 AM 73 °F 73 °F 100 % W 3 mph 0 mph 29.79 in 0.0 in Fair
3:55 AM 73 °F 73 °F 100 % WSW 7 mph 0 mph 29.78 in 0.0 in Fair
4:15 AM 73 °F 73 °F 100 % W 8 mph 0 mph 29.78 in 0.0 in Fair
4:35 AM 73 °F 73 °F 100 % WSW 7 mph 0 mph 29.77 in 0.0 in Mostly Cloudy
4:55 AM 73 °F 73 °F 100 % W 7 mph 0 mph 29.77 in 0.0 in Cloudy
5:15 AM 73 °F 73 °F 100 % WSW 3 mph 0 mph 29.78 in 0.0 in Mostly Cloudy
5:35 AM 73 °F 73 °F 100 % SW 5 mph 0 mph 29.78 in 0.0 in Fair
5:55 AM 73 °F 73 °F 100 % WSW 6 mph 0 mph 29.78 in 0.0 in Partly Cloudy
6:15 AM 73 °F 73 °F 100 % WSW 5 mph 0 mph 29.78 in 0.0 in Mostly Cloudy
6:35 AM 73 °F 73 °F 100 % SW 7 mph 0 mph 29.79 in 0.0 in Cloudy
6:55 AM 73 °F 73 °F 100 % WSW 7 mph 0 mph 29.80 in 0.0 in Cloudy
7:15 AM 75 °F 75 °F 100 % WSW 9 mph 0 mph 29.80 in 0.0 in Cloudy

Sunrise
Sunset

7:15 PM 93 °F 61 °F 34 % NW 8 mph 0 mph 29.75 in 0.0 in Fair
7:35 PM 91 °F 59 °F 34 % NNW 6 mph 13 mph 29.76 in 0.0 in Fair
7:55 PM 90 °F 63 °F 40 % CALM 0 mph 0 mph 29.77 in 0.0 in Partly Cloudy
8:15 PM 84 °F 72 °F 66 % VAR 5 mph 13 mph 29.78 in 0.0 in Mostly Cloudy
8:35 PM 82 °F 72 °F 70 % VAR 3 mph 0 mph 29.79 in 0.0 in Partly Cloudy
8:55 PM 82 °F 72 °F 70 % CALM 0 mph 0 mph 29.80 in 0.0 in Cloudy
9:15 PM 81 °F 72 °F 74 % CALM 0 mph 0 mph 29.80 in 0.0 in Cloudy
9:35 PM 81 °F 72 °F 74 % CALM 0 mph 0 mph 29.81 in 0.0 in Cloudy
9:55 PM 79 °F 72 °F 78 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy

10:15 PM 79 °F 72 °F 78 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
10:35 PM 77 °F 72 °F 83 % CALM 0 mph 0 mph 29.83 in 0.0 in Cloudy
10:55 PM 77 °F 72 °F 83 % W 6 mph 12 mph 29.84 in 0.0 in Cloudy
11:15 PM 77 °F 72 °F 83 % WNW 6 mph 0 mph 29.84 in 0.0 in Mostly Cloudy
11:35 PM 79 °F 68 °F 69 % WNW 8 mph 0 mph 29.84 in 0.0 in Fair
11:55 PM 77 °F 64 °F 65 % WNW 7 mph 0 mph 29.85 in 0.0 in Fair
12:15 AM 75 °F 63 °F 65 % WNW 6 mph 0 mph 29.85 in 0.0 in Fair
12:35 AM 73 °F 63 °F 69 % N 7 mph 0 mph 29.85 in 0.0 in Fair
12:55 AM 73 °F 63 °F 69 % NNW 7 mph 0 mph 29.85 in 0.0 in Fair
1:15 AM 73 °F 63 °F 69 % N 7 mph 0 mph 29.86 in 0.0 in Fair
1:35 AM 72 °F 64 °F 78 % 0 mph 0 mph 29.86 in 0.0 in Fair
1:55 AM 70 °F 66 °F 88 % NNW 5 mph 0 mph 29.86 in 0.0 in Fair
2:15 AM 70 °F 64 °F 83 % NNW 6 mph 0 mph 29.85 in 0.0 in Fair
2:35 AM 70 °F 63 °F 78 % NNW 6 mph 0 mph 29.84 in 0.0 in Fair
2:55 AM 68 °F 63 °F 83 % NNW 6 mph 0 mph 29.84 in 0.0 in Fair
3:15 AM 68 °F 61 °F 78 % NNW 6 mph 0 mph 29.84 in 0.0 in Fair
3:35 AM 68 °F 61 °F 78 % NW 5 mph 0 mph 29.83 in 0.0 in Fair
4:35 AM 66 °F 61 °F 83 % WNW 5 mph 0 mph 29.83 in 0.0 in Fair
4:55 AM 63 °F 59 °F 88 % CALM 0 mph 0 mph 29.84 in 0.0 in Fair
5:15 AM 63 °F 59 °F 88 % 0 mph 0 mph 29.84 in 0.0 in Fair
5:35 AM 63 °F 59 °F 88 % CALM 0 mph 0 mph 29.85 in 0.0 in Fair
5:55 AM 61 °F 59 °F 94 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
6:15 AM 61 °F 61 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
6:35 AM 61 °F 61 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
6:55 AM 61 °F 61 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
7:15 AM 63 °F 59 °F 88 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair

Sunrise

Yes

Yes
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Sunset
7:15 PM 84 °F 68 °F 58 % VAR 7 mph 0 mph 29.84 in 0.0 in Fair
7:35 PM 82 °F 68 °F 62 % E 9 mph 0 mph 29.85 in 0.0 in Fair
7:55 PM 81 °F 68 °F 65 % VAR 6 mph 15 mph 29.86 in 0.0 in Fair
8:15 PM 79 °F 68 °F 69 % VAR 3 mph 0 mph 29.87 in 0.0 in Fair
8:35 PM 79 °F 68 °F 69 % E 3 mph 0 mph 29.87 in 0.0 in Fair
8:55 PM 77 °F 68 °F 74 % VAR 3 mph 0 mph 29.89 in 0.0 in Fair
9:15 PM 77 °F 68 °F 74 % VAR 3 mph 0 mph 29.89 in 0.0 in Fair
9:35 PM 77 °F 68 °F 74 % ESE 5 mph 0 mph 29.89 in 0.0 in Fair
9:55 PM 75 °F 68 °F 78 % VAR 5 mph 0 mph 29.90 in 0.0 in Fair

10:15 PM 75 °F 68 °F 78 % VAR 3 mph 0 mph 29.91 in 0.0 in Fair
10:35 PM 75 °F 68 °F 78 % VAR 3 mph 0 mph 29.92 in 0.0 in Fair
10:55 PM 75 °F 70 °F 83 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
11:15 PM 73 °F 70 °F 88 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
11:35 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
11:55 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
12:15 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
12:35 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.93 in 0.0 in Mist
12:55 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.92 in 0.0 in Mist
1:15 AM 72 °F 70 °F 94 % NE 3 mph 0 mph 29.92 in 0.0 in Mist
1:35 AM 73 °F 70 °F 88 % CALM 0 mph 0 mph 29.92 in 0.0 in Mist
1:55 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
2:15 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
2:35 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
2:55 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
3:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
3:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Mist
3:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Cloudy
4:15 AM 72 °F 72 °F 100 % E 3 mph 0 mph 29.89 in 0.0 in Cloudy
4:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Cloudy
4:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Mist
5:15 AM 72 °F 72 °F 100 % E 3 mph 0 mph 29.88 in 0.0 in Mist
5:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Mist
5:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mist
6:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Mist
6:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Light Rain
6:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Light Rain
7:15 AM 72 °F 72 °F 100 % ESE 3 mph 0 mph 29.91 in 0.0 in Light Rain

Sunrise
Sunset

7:15 PM 82 °F 70 °F 66 % ESE 9 mph 21 mph 29.87 in 0.0 in Thunder in the Vicinity
7:35 PM 81 °F 72 °F 74 % ESE 12 mph 17 mph 29.86 in 0.0 in Thunder in the Vicinity
7:55 PM 79 °F 73 °F 83 % ENE 7 mph 15 mph 29.88 in 0.0 in T-Storm
8:15 PM 75 °F 75 °F 100 % SSE 10 mph 0 mph 29.89 in 0.0 in T-Storm
8:35 PM 75 °F 75 °F 100 % SE 5 mph 0 mph 29.89 in 0.0 in T-Storm
8:55 PM 75 °F 75 °F 100 % VAR 3 mph 0 mph 29.91 in 0.2 in Thunder in the Vicinity
9:15 PM 75 °F 75 °F 100 % ESE 3 mph 0 mph 29.93 in 0.0 in Thunder in the Vicinity
9:35 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in T-Storm
9:55 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.94 in 0.1 in Thunder in the Vicinity

10:15 PM 75 °F 75 °F 100 % ESE 5 mph 0 mph 29.94 in 0.0 in Thunder in the Vicinity
10:35 PM 75 °F 75 °F 100 % SE 6 mph 0 mph 29.94 in 0.0 in Thunder in the Vicinity
10:55 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.94 in 0.1 in Cloudy
11:15 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Thunder in the Vicinity
11:35 PM 75 °F 75 °F 100 % VAR 6 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
11:55 PM 75 °F 75 °F 100 % VAR 5 mph 0 mph 29.92 in 0.1 in Partly Cloudy
12:15 AM 75 °F 75 °F 100 % VAR 5 mph 0 mph 29.90 in 0.0 in Fair
12:35 AM 75 °F 75 °F 100 % ESE 7 mph 0 mph 29.90 in 0.0 in Fair
12:55 AM 75 °F 75 °F 100 % VAR 6 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
1:15 AM 75 °F 75 °F 100 % SE 7 mph 0 mph 29.88 in 0.0 in Mostly Cloudy
1:35 AM 75 °F 75 °F 100 % SE 6 mph 0 mph 29.87 in 0.0 in Partly Cloudy
1:55 AM 77 °F 77 °F 100 % SSE 7 mph 13 mph 29.86 in 0.0 in Partly Cloudy
2:15 AM 77 °F 77 °F 100 % VAR 7 mph 14 mph 29.84 in 0.0 in Mostly Cloudy
2:35 AM 79 °F 79 °F 100 % SSE 8 mph 16 mph 29.83 in 0.0 in Mostly Cloudy
2:55 AM 79 °F 79 °F 100 % SSE 10 mph 0 mph 29.84 in 0.0 in Mostly Cloudy
3:15 AM 79 °F 79 °F 100 % SSE 10 mph 21 mph 29.83 in 0.0 in Mostly Cloudy
3:35 AM 79 °F 79 °F 100 % S 14 mph 0 mph 29.84 in 0.0 in Cloudy
3:55 AM 79 °F 79 °F 100 % S 12 mph 18 mph 29.84 in 0.0 in Cloudy
4:15 AM 81 °F 81 °F 100 % S 12 mph 0 mph 29.84 in 0.0 in Cloudy
4:35 AM 81 °F 81 °F 100 % S 10 mph 18 mph 29.83 in 0.0 in Cloudy
4:55 AM 79 °F 79 °F 100 % S 10 mph 20 mph 29.83 in 0.0 in Cloudy
5:15 AM 81 °F 81 °F 100 % S 14 mph 0 mph 29.83 in 0.0 in Cloudy
5:35 AM 81 °F 81 °F 100 % S 13 mph 0 mph 29.84 in 0.0 in Cloudy
5:55 AM 81 °F 81 °F 100 % S 10 mph 20 mph 29.84 in 0.0 in Cloudy
6:15 AM 79 °F 79 °F 100 % S 10 mph 0 mph 29.85 in 0.0 in Cloudy
6:35 AM 79 °F 79 °F 100 % S 13 mph 0 mph 29.85 in 0.0 in Mostly Cloudy
6:55 AM 79 °F 79 °F 100 % S 13 mph 20 mph 29.85 in 0.0 in Mostly Cloudy
7:15 AM 81 °F 81 °F 100 % S 13 mph 21 mph 29.85 in 0.0 in Fair

Sunrise 6:36 AM

Yes

No - Wind over 9 mph within first 5 
hours of survey.
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Sunset
7:35 PM 90 °F 75 °F 62 % S 6 mph 0 mph 29.84 in 0.0 in Fair
7:55 PM 88 °F 75 °F 66 % SSW 7 mph 0 mph 29.84 in 0.0 in Partly Cloudy
8:15 PM 86 °F 75 °F 70 % SSW 8 mph 0 mph 29.84 in 0.0 in Fair
8:35 PM 86 °F 73 °F 66 % SW 6 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
8:55 PM 86 °F 72 °F 62 % WSW 9 mph 0 mph 29.85 in 0.0 in Cloudy
9:15 PM 84 °F 72 °F 66 % WSW 7 mph 0 mph 29.86 in 0.0 in Cloudy
9:35 PM 84 °F 72 °F 66 % WSW 6 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
9:55 PM 82 °F 72 °F 70 % SW 5 mph 0 mph 29.87 in 0.0 in Fair

10:15 PM 82 °F 72 °F 70 % SW 6 mph 0 mph 29.87 in 0.0 in Fair
10:35 PM 81 °F 72 °F 74 % SW 6 mph 0 mph 29.87 in 0.0 in Fair
10:55 PM 81 °F 72 °F 74 % SW 7 mph 0 mph 29.86 in 0.0 in Fair
11:15 PM 81 °F 72 °F 74 % SSW 6 mph 0 mph 29.85 in 0.0 in Fair
11:35 PM 81 °F 72 °F 74 % S 8 mph 0 mph 29.85 in 0.0 in Fair
11:55 PM 81 °F 72 °F 74 % S 7 mph 0 mph 29.84 in 0.0 in Fair
12:15 AM 81 °F 73 °F 79 % SSW 7 mph 0 mph 29.84 in 0.0 in Mostly Cloudy
12:35 AM 81 °F 75 °F 84 % S 10 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
12:55 AM 81 °F 79 °F 94 % S 9 mph 20 mph 29.83 in 0.0 in Fair
1:15 AM 81 °F 79 °F 94 % S 12 mph 0 mph 29.82 in 0.0 in Partly Cloudy
1:35 AM 81 °F 79 °F 94 % S 9 mph 16 mph 29.82 in 0.0 in Partly Cloudy
1:55 AM 81 °F 79 °F 94 % S 12 mph 0 mph 29.82 in 0.0 in Mostly Cloudy
2:15 AM 81 °F 77 °F 89 % S 9 mph 16 mph 29.81 in 0.0 in Fair
2:35 AM 81 °F 77 °F 89 % S 8 mph 0 mph 29.82 in 0.0 in Fair
2:55 AM 79 °F 77 °F 94 % SSW 8 mph 0 mph 29.82 in 0.0 in Fair
3:15 AM 79 °F 77 °F 94 % SSW 9 mph 16 mph 29.82 in 0.0 in Fair
3:35 AM 79 °F 77 °F 94 % SSW 10 mph 0 mph 29.82 in 0.0 in Fair
3:55 AM 79 °F 77 °F 94 % SSW 10 mph 0 mph 29.82 in 0.0 in Fair
4:15 AM 79 °F 77 °F 94 % SSW 8 mph 0 mph 29.82 in 0.0 in Fair
4:35 AM 79 °F 77 °F 94 % SSW 10 mph 0 mph 29.82 in 0.0 in Fair
4:55 AM 77 °F 77 °F 100 % SSW 12 mph 0 mph 29.81 in 0.0 in Fair
5:15 AM 79 °F 77 °F 94 % SSW 12 mph 0 mph 29.81 in 0.0 in Fair
5:35 AM 79 °F 77 °F 94 % SW 8 mph 0 mph 29.82 in 0.0 in Mostly Cloudy
5:55 AM 77 °F 77 °F 100 % SW 5 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
6:15 AM 77 °F 77 °F 100 % SW 5 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
6:35 AM 77 °F 77 °F 100 % CALM 0 mph 0 mph 29.84 in 0.0 in Fair
6:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.84 in 0.0 in Fair
7:15 AM 77 °F 77 °F 100 % CALM 0 mph 0 mph 29.85 in 0.0 in Partly Cloudy

Sunrise
Sunset

7:35 PM 81 °F 77 °F 89 % S 5 mph 0 mph 29.80 in 0.0 in Fair
7:55 PM 81 °F 77 °F 89 % SSW 9 mph 0 mph 29.80 in 0.0 in Fair
8:15 PM 81 °F 77 °F 89 % SW 7 mph 0 mph 29.81 in 0.0 in Fair
8:35 PM 81 °F 77 °F 89 % S 7 mph 0 mph 29.79 in 0.0 in Fair
8:55 PM 81 °F 75 °F 84 % SSW 3 mph 0 mph 29.79 in 0.0 in Fair
9:15 PM 79 °F 77 °F 94 % SSW 5 mph 0 mph 29.81 in 0.0 in Fair
9:35 PM 79 °F 75 °F 89 % SSE 5 mph 0 mph 29.79 in 0.0 in Fair
9:55 PM 79 °F 75 °F 89 % S 6 mph 0 mph 29.79 in 0.0 in Fair

10:15 PM 79 °F 75 °F 89 % S 6 mph 0 mph 29.78 in 0.0 in Fair
10:35 PM 79 °F 77 °F 94 % S 9 mph 0 mph 29.79 in 0.0 in Fair
10:55 PM 81 °F 77 °F 89 % S 8 mph 0 mph 29.78 in 0.0 in Fair
11:15 PM 81 °F 77 °F 89 % SSW 7 mph 0 mph 29.79 in 0.0 in Fair
11:35 PM 81 °F 75 °F 84 % S 5 mph 0 mph 29.77 in 0.0 in Fair
11:55 PM 81 °F 75 °F 84 % SW 6 mph 0 mph 29.78 in 0.0 in Fair
12:15 AM 79 °F 75 °F 89 % SW 5 mph 0 mph 29.79 in 0.0 in Fair
12:35 AM 79 °F 75 °F 89 % SSW 3 mph 0 mph 29.79 in 0.0 in Mostly Cloudy
12:55 AM 79 °F 77 °F 94 % CALM 0 mph 0 mph 29.79 in 0.0 in Cloudy
1:15 AM 77 °F 77 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Mostly Cloudy
1:35 AM 77 °F 77 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Mostly Cloudy
1:55 AM 77 °F 77 °F 100 % SW 3 mph 0 mph 29.81 in 0.0 in Cloudy
2:15 AM 77 °F 77 °F 100 % SW 3 mph 0 mph 29.80 in 0.0 in Mostly Cloudy
2:35 AM 77 °F 77 °F 100 % SW 3 mph 0 mph 29.80 in 0.0 in Mostly Cloudy
2:55 AM 77 °F 77 °F 100 % SSW 5 mph 0 mph 29.80 in 0.0 in Mostly Cloudy
3:15 AM 77 °F 77 °F 100 % SW 3 mph 0 mph 29.80 in 0.0 in Fair
3:35 AM 75 °F 75 °F 100 % SW 5 mph 0 mph 29.80 in 0.0 in Fair
3:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.79 in 0.0 in Fair
4:15 AM 75 °F 75 °F 100 % SW 5 mph 0 mph 29.80 in 0.0 in Fair
4:35 AM 75 °F 75 °F 100 % SW 5 mph 0 mph 29.80 in 0.0 in Fair
4:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.80 in 0.0 in Fair
5:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Partly Cloudy
5:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Mostly Cloudy
5:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Cloudy
6:15 AM 75 °F 75 °F 100 % NW 3 mph 0 mph 29.81 in 0.0 in Cloudy
6:35 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
6:55 AM 75 °F 75 °F 100 % NW 3 mph 0 mph 29.83 in 0.0 in Cloudy
7:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
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Sunset
7:35 PM 86 °F 77 °F 74 % WSW 12 mph 0 mph 29.77 in 0.0 in Mostly Cloudy
7:55 PM 86 °F 77 °F 74 % WSW 7 mph 0 mph 29.78 in 0.0 in Partly Cloudy
8:15 PM 84 °F 75 °F 74 % WSW 12 mph 0 mph 29.78 in 0.0 in Mostly Cloudy
8:35 PM 84 °F 75 °F 74 % WSW 10 mph 0 mph 29.79 in 0.0 in Partly Cloudy
8:55 PM 84 °F 75 °F 74 % W 10 mph 0 mph 29.80 in 0.0 in Fair
9:15 PM 84 °F 75 °F 74 % W 10 mph 0 mph 29.80 in 0.0 in Fair
9:35 PM 82 °F 75 °F 79 % WSW 8 mph 0 mph 29.80 in 0.0 in Fair
9:55 PM 82 °F 75 °F 79 % W 9 mph 0 mph 29.81 in 0.0 in Fair

10:15 PM 81 °F 75 °F 84 % W 9 mph 0 mph 29.81 in 0.0 in Fair
10:35 PM 81 °F 75 °F 84 % W 8 mph 0 mph 29.82 in 0.0 in Fair
10:55 PM 81 °F 75 °F 84 % W 7 mph 0 mph 29.82 in 0.0 in Fair
11:15 PM 79 °F 75 °F 89 % NNW 5 mph 0 mph 29.82 in 0.0 in Fair
11:35 PM 79 °F 75 °F 89 % NNW 5 mph 0 mph 29.82 in 0.0 in Fair
11:55 PM 79 °F 75 °F 89 % N 6 mph 0 mph 29.82 in 0.0 in Fair
12:15 AM 77 °F 75 °F 94 % N 6 mph 0 mph 29.81 in 0.0 in Fair
12:35 AM 77 °F 73 °F 89 % NNW 5 mph 0 mph 29.81 in 0.0 in Fair
12:55 AM 77 °F 73 °F 89 % WNW 3 mph 0 mph 29.82 in 0.0 in Fair
1:15 AM 77 °F 73 °F 89 % CALM 0 mph 0 mph 29.81 in 0.0 in Fair
1:35 AM 75 °F 73 °F 94 % SW 5 mph 0 mph 29.81 in 0.0 in Fair
1:55 AM 75 °F 75 °F 100 % SSW 3 mph 0 mph 29.81 in 0.0 in Fair
2:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Fair
2:35 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Fair
2:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Fair
3:15 AM 75 °F 75 °F 100 % SW 5 mph 0 mph 29.81 in 0.0 in Fair
3:35 AM 75 °F 75 °F 100 % SW 5 mph 0 mph 29.80 in 0.0 in Fair
3:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Mostly Cloudy
4:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
4:35 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
4:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
5:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
5:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Cloudy
5:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Mist
6:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Cloudy
6:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Light Rain
6:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.84 in 0.0 in Light Rain
7:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Partly Cloudy

Sunrise
Sunset

7:35 PM 90 °F 72 °F 55 % S 5 mph 0 mph 29.83 in 0.0 in Fair
7:55 PM 88 °F 73 °F 62 % CALM 0 mph 0 mph 29.83 in 0.0 in Fair
8:15 PM 86 °F 73 °F 66 % S 3 mph 0 mph 29.84 in 0.0 in Fair
8:35 PM 88 °F 77 °F 70 % S 9 mph 0 mph 29.85 in 0.0 in Partly Cloudy
8:55 PM 88 °F 79 °F 75 % S 8 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
9:15 PM 86 °F 79 °F 79 % S 9 mph 0 mph 29.86 in 0.0 in Partly Cloudy
9:35 PM 86 °F 79 °F 79 % S 8 mph 14 mph 29.86 in 0.0 in Mostly Cloudy
9:55 PM 88 °F 75 °F 66 % SW 9 mph 16 mph 29.88 in 0.0 in Cloudy

10:15 PM 86 °F 75 °F 70 % WSW 9 mph 0 mph 29.88 in 0.0 in Cloudy
10:35 PM 84 °F 75 °F 74 % W 6 mph 0 mph 29.90 in 0.0 in Cloudy
10:55 PM 84 °F 75 °F 74 % WNW 6 mph 0 mph 29.91 in 0.0 in Mostly Cloudy
11:15 PM 82 °F 75 °F 79 % WNW 5 mph 0 mph 29.91 in 0.0 in Fair
11:35 PM 82 °F 75 °F 79 % WNW 6 mph 0 mph 29.91 in 0.0 in Mostly Cloudy
11:55 PM 81 °F 75 °F 84 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
12:15 AM 79 °F 75 °F 89 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
12:35 AM 77 °F 75 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
12:55 AM 77 °F 75 °F 94 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
1:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
1:35 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
1:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
2:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
2:35 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
2:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
3:15 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
3:35 AM 75 °F 75 °F 100 % SSW 5 mph 0 mph 29.90 in 0.0 in Fair
3:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
4:15 AM 75 °F 75 °F 100 % SSW 3 mph 0 mph 29.89 in 0.0 in Fair
4:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
4:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
5:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
5:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
5:55 AM 73 °F 73 °F 100 % SSE 6 mph 0 mph 29.91 in 0.0 in Fair
6:15 AM 73 °F 73 °F 100 % S 3 mph 0 mph 29.91 in 0.0 in Fair
6:35 AM 73 °F 73 °F 100 % S 6 mph 0 mph 29.91 in 0.0 in Fair
6:55 AM 75 °F 75 °F 100 % SSW 6 mph 0 mph 29.91 in 0.0 in Fair
7:15 AM 77 °F 77 °F 100 % SSW 5 mph 0 mph 29.91 in 0.0 in Fair

Sunrise

No - Wind over 9 mph within first 5 
hours of survey.

Yes

8:07 PM

6:34 AM

16

5/16/2024 - 
5/17/2024

5/17/2024 - 
5/18/2024

15

8:06 PM

6:35 AM



Sunset
7:35 PM 91 °F 68 °F 46 % WNW 10 mph 0 mph 29.88 in 0.0 in Fair
7:55 PM 90 °F 68 °F 49 % WNW 8 mph 0 mph 29.89 in 0.0 in Fair
8:15 PM 88 °F 68 °F 52 % WNW 6 mph 0 mph 29.89 in 0.0 in Partly Cloudy
8:35 PM 88 °F 68 °F 52 % WNW 3 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
8:55 PM 82 °F 73 °F 74 % VAR 7 mph 0 mph 29.90 in 0.0 in Mostly Cloudy
9:15 PM 81 °F 73 °F 79 % NE 6 mph 0 mph 29.90 in 0.0 in Cloudy
9:35 PM 81 °F 72 °F 74 % ENE 6 mph 0 mph 29.91 in 0.0 in Cloudy
9:55 PM 79 °F 72 °F 78 % E 5 mph 0 mph 29.92 in 0.0 in Cloudy

10:15 PM 79 °F 72 °F 78 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
10:35 PM 79 °F 73 °F 83 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
10:55 PM 77 °F 73 °F 89 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
11:15 PM 77 °F 73 °F 89 % SSE 3 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
11:35 PM 77 °F 73 °F 89 % CALM 0 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
11:55 PM 77 °F 73 °F 89 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
12:15 AM 79 °F 75 °F 89 % S 3 mph 0 mph 29.93 in 0.0 in Fair
12:35 AM 79 °F 75 °F 89 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
12:55 AM 79 °F 77 °F 94 % S 3 mph 0 mph 29.91 in 0.0 in Fair
1:15 AM 77 °F 77 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
1:35 AM 79 °F 79 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
1:55 AM 77 °F 77 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
2:15 AM 77 °F 77 °F 100 % SW 5 mph 0 mph 29.89 in 0.0 in Fair
2:35 AM 79 °F 77 °F 94 % SW 7 mph 0 mph 29.89 in 0.0 in Fair
2:55 AM 79 °F 77 °F 94 % SSW 7 mph 0 mph 29.88 in 0.0 in Fair
3:15 AM 79 °F 75 °F 89 % S 7 mph 0 mph 29.87 in 0.0 in Fair
3:35 AM 79 °F 75 °F 89 % SSW 8 mph 0 mph 29.87 in 0.0 in Fair
3:55 AM 79 °F 75 °F 89 % SSW 7 mph 0 mph 29.86 in 0.0 in Fair
4:15 AM 79 °F 77 °F 94 % SW 6 mph 0 mph 29.87 in 0.0 in Partly Cloudy
4:35 AM 79 °F 77 °F 94 % SSW 6 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
4:55 AM 79 °F 77 °F 94 % SW 6 mph 0 mph 29.87 in 0.0 in Fair
5:15 AM 79 °F 77 °F 94 % SSW 7 mph 0 mph 29.86 in 0.0 in Fair
5:35 AM 79 °F 75 °F 89 % SSW 8 mph 0 mph 29.87 in 0.0 in Fair
5:55 AM 79 °F 75 °F 89 % SW 7 mph 0 mph 29.87 in 0.0 in Fair
6:15 AM 79 °F 75 °F 89 % W 6 mph 0 mph 29.88 in 0.0 in Fair
6:35 AM 77 °F 75 °F 94 % WSW 8 mph 0 mph 29.89 in 0.0 in Fair
6:55 AM 77 °F 75 °F 94 % WSW 7 mph 0 mph 29.90 in 0.0 in Fair
7:15 AM 77 °F 75 °F 94 % WSW 6 mph 0 mph 29.91 in 0.0 in Fair

Sunrise
Sunset

7:35 PM 81 °F 72 °F 74 % CALM 0 mph 0 mph 29.82 in 0.0 in Mostly Cloudy
7:55 PM 79 °F 72 °F 78 % VAR 7 mph 0 mph 29.83 in 0.0 in Mostly Cloudy
8:15 PM 79 °F 72 °F 78 % VAR 5 mph 12 mph 29.83 in 0.0 in Mostly Cloudy
8:35 PM 79 °F 72 °F 78 % CALM 0 mph 0 mph 29.84 in 0.0 in Cloudy
8:55 PM 79 °F 72 °F 78 % SSE 3 mph 0 mph 29.85 in 0.0 in Cloudy
9:15 PM 79 °F 73 °F 83 % CALM 0 mph 0 mph 29.85 in 0.0 in Cloudy
9:35 PM 79 °F 73 °F 83 % CALM 0 mph 0 mph 29.86 in 0.0 in Cloudy
9:55 PM 79 °F 73 °F 83 % CALM 0 mph 0 mph 29.85 in 0.0 in Mostly Cloudy

10:15 PM 77 °F 73 °F 89 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
10:35 PM 77 °F 73 °F 89 % E 3 mph 0 mph 29.86 in 0.0 in Partly Cloudy
10:55 PM 75 °F 72 °F 89 % VAR 3 mph 0 mph 29.86 in 0.0 in Partly Cloudy
11:15 PM 75 °F 70 °F 83 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
11:35 PM 73 °F 72 °F 94 % SSE 3 mph 0 mph 29.87 in 0.0 in Fair
11:55 PM 73 °F 72 °F 94 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
12:15 AM 73 °F 72 °F 94 % SSE 5 mph 0 mph 29.87 in 0.0 in Fair
12:35 AM 73 °F 72 °F 94 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
12:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
1:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
1:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.85 in 0.0 in Fair
1:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.84 in 0.0 in Fair
2:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Fair
2:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Fair
2:55 AM 73 °F 73 °F 100 % WSW 5 mph 0 mph 29.81 in 0.0 in Fair
3:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.80 in 0.0 in Fair
3:35 AM 73 °F 73 °F 100 % SW 5 mph 0 mph 29.80 in 0.0 in Fair
3:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.80 in 0.0 in Fair
4:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.80 in 0.0 in Fair
4:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.80 in 0.0 in Fair
4:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.80 in 0.0 in Fair
5:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Fair
5:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Mist
5:55 AM 70 °F 70 °F 100 % SSW 5 mph 0 mph 29.82 in 0.0 in Fair
6:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Fair
6:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.81 in 0.0 in Fair
6:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.82 in 0.0 in Fair
7:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Fair

Sunrise

No - Wind over 9 mph within first 5 
hours of survey.

Yes

8:07 PM

18

17

6:34 AM
8:08 PM

6:33 AM

5/18/2024 - 
5/19/2024

5/19/2024 - 
5/20/2024



Sunset
7:35 PM 77 °F 73 °F 89 % ENE 6 mph 0 mph 29.80 in 0.0 in Fair
7:55 PM 77 °F 72 °F 83 % ENE 6 mph 0 mph 29.82 in 0.0 in Fair
8:15 PM 75 °F 72 °F 89 % ENE 7 mph 0 mph 29.83 in 0.0 in Fair
8:35 PM 75 °F 70 °F 83 % NE 7 mph 0 mph 29.84 in 0.0 in Fair
8:55 PM 73 °F 70 °F 88 % NE 6 mph 0 mph 29.85 in 0.0 in Fair
9:15 PM 73 °F 70 °F 88 % NE 10 mph 0 mph 29.85 in 0.0 in Fair
9:35 PM 73 °F 68 °F 83 % NE 10 mph 16 mph 29.86 in 0.0 in Fair
9:55 PM 73 °F 68 °F 83 % NE 7 mph 0 mph 29.85 in 0.0 in Haze

10:15 PM 73 °F 68 °F 83 % NE 5 mph 0 mph 29.86 in 0.0 in Fair
10:35 PM 73 °F 68 °F 83 % NE 7 mph 0 mph 29.86 in 0.0 in Mist
10:55 PM 72 °F 70 °F 94 % NNE 5 mph 0 mph 29.86 in 0.0 in Fair
11:15 PM 72 °F 68 °F 88 % NNE 5 mph 0 mph 29.86 in 0.0 in Fair
11:35 PM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
11:55 PM 72 °F 68 °F 88 % NNW 5 mph 0 mph 29.87 in 0.0 in Fair
12:15 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.87 in 0.0 in Partly Cloudy
12:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Cloudy
12:55 AM 70 °F 70 °F 100 % N 6 mph 0 mph 29.86 in 0.0 in Cloudy
1:15 AM 70 °F 70 °F 100 % N 7 mph 0 mph 29.86 in 0.0 in Cloudy
1:35 AM 70 °F 68 °F 94 % N 6 mph 0 mph 29.86 in 0.0 in Cloudy
1:55 AM 70 °F 68 °F 94 % NNW 5 mph 0 mph 29.85 in 0.0 in Mostly Cloudy
2:15 AM 68 °F 68 °F 100 % NNW 6 mph 0 mph 29.85 in 0.0 in Fair
2:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.85 in 0.0 in Partly Cloudy
2:55 AM 68 °F 68 °F 100 % N 7 mph 0 mph 29.84 in 0.0 in Mostly Cloudy
3:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.84 in 0.0 in Cloudy
3:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.84 in 0.0 in Mostly Cloudy
3:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Fair
4:15 AM 68 °F 68 °F 100 % NNW 5 mph 0 mph 29.83 in 0.0 in Fair
4:35 AM 68 °F 68 °F 100 % N 5 mph 0 mph 29.83 in 0.0 in Fair
4:55 AM 66 °F 66 °F 100 % NW 3 mph 0 mph 29.83 in 0.0 in Fair
5:15 AM 66 °F 66 °F 100 % NNW 3 mph 0 mph 29.83 in 0.0 in Fair
5:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.83 in 0.0 in Fair
5:55 AM 66 °F 66 °F 100 % WNW 3 mph 0 mph 29.84 in 0.0 in Fair
6:15 AM 66 °F 66 °F 100 % NNW 3 mph 0 mph 29.85 in 0.0 in Fair
6:35 AM 66 °F 66 °F 100 % VAR 5 mph 0 mph 29.85 in 0.0 in Fair
6:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.85 in 0.0 in Fair
7:15 AM 66 °F 66 °F 100 % VAR 3 mph 0 mph 29.86 in 0.0 in Fair

Sunrise
Sunset

7:35 PM 82 °F 68 °F 62 % ENE 6 mph 12 mph 29.85 in 0.0 in Fair
7:55 PM 81 °F 68 °F 65 % ENE 8 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
8:15 PM 79 °F 68 °F 69 % NE 7 mph 0 mph 29.86 in 0.0 in Partly Cloudy
8:35 PM 79 °F 70 °F 74 % VAR 5 mph 0 mph 29.87 in 0.0 in Fair
8:55 PM 77 °F 70 °F 78 % ENE 3 mph 0 mph 29.87 in 0.0 in Fair
9:15 PM 77 °F 70 °F 78 % VAR 5 mph 0 mph 29.88 in 0.0 in Fair
9:35 PM 77 °F 70 °F 78 % ENE 5 mph 0 mph 29.88 in 0.0 in Fair
9:55 PM 75 °F 70 °F 83 % VAR 5 mph 0 mph 29.89 in 0.0 in Fair

10:15 PM 75 °F 70 °F 83 % CALM 0 mph 0 mph 29.90 in 0.0 in Partly Cloudy
10:35 PM 75 °F 72 °F 89 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
10:55 PM 75 °F 72 °F 89 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
11:15 PM 73 °F 72 °F 94 % NE 3 mph 0 mph 29.90 in 0.0 in Cloudy
11:35 PM 75 °F 72 °F 89 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
11:55 PM 73 °F 72 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
12:15 AM 73 °F 72 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Cloudy
12:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
12:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
1:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
1:35 AM 72 °F 72 °F 100 % NE 3 mph 0 mph 29.90 in 0.0 in Cloudy
1:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Cloudy
2:15 AM 72 °F 72 °F 100 % NE 5 mph 0 mph 29.88 in 0.0 in Cloudy
2:35 AM 72 °F 72 °F 100 % NE 3 mph 0 mph 29.89 in 0.0 in Cloudy
2:55 AM 72 °F 72 °F 100 % ENE 3 mph 0 mph 29.89 in 0.0 in Cloudy
3:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Cloudy
3:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Cloudy
3:55 AM 72 °F 72 °F 100 % NE 5 mph 0 mph 29.88 in 0.0 in Cloudy
4:15 AM 72 °F 72 °F 100 % NNE 6 mph 0 mph 29.88 in 0.0 in Cloudy
4:35 AM 72 °F 72 °F 100 % NE 3 mph 0 mph 29.89 in 0.0 in Cloudy
4:55 AM 70 °F 70 °F 100 % NNE 7 mph 0 mph 29.89 in 0.0 in Cloudy
5:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Cloudy
5:35 AM 70 °F 70 °F 100 % NE 6 mph 0 mph 29.89 in 0.0 in Cloudy
5:55 AM 70 °F 70 °F 100 % NE 6 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
6:15 AM 70 °F 70 °F 100 % NE 5 mph 0 mph 29.90 in 0.0 in Partly Cloudy
6:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
6:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
7:15 AM 72 °F 72 °F 100 % NNE 7 mph 0 mph 29.93 in 0.0 in Fair

Sunrise

No - Wind over 9 mph within first 5 
hours of survey.

8:09 PM

6:33 AM

Yes
5/21/2024 - 
5/22/2024

20

19

8:08 PM

6:33 AM

5/20/2024 - 
5/21/2024



Sunset
7:35 PM 82 °F 68 °F 62 % VAR 7 mph 0 mph 29.90 in 0.0 in Fair
7:55 PM 81 °F 68 °F 65 % E 8 mph 0 mph 29.90 in 0.0 in Fair
8:15 PM 81 °F 68 °F 65 % VAR 5 mph 13 mph 29.91 in 0.0 in Fair
8:35 PM 79 °F 68 °F 69 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
8:55 PM 77 °F 68 °F 74 % E 5 mph 0 mph 29.92 in 0.0 in Fair
9:15 PM 77 °F 68 °F 74 % ENE 5 mph 0 mph 29.93 in 0.0 in Fair
9:35 PM 75 °F 68 °F 78 % E 3 mph 0 mph 29.93 in 0.0 in Fair
9:55 PM 75 °F 68 °F 78 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair

10:15 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
10:35 PM 73 °F 68 °F 83 % ESE 3 mph 0 mph 29.95 in 0.0 in Fair
10:55 PM 73 °F 70 °F 88 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
11:15 PM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
11:35 PM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
11:55 PM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Fair
12:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Partly Cloudy
12:35 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.98 in 0.0 in Cloudy
12:55 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.98 in 0.0 in Cloudy
1:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
1:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
1:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
2:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
2:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Partly Cloudy
2:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
3:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
3:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
3:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
4:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
4:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
4:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
5:15 AM 68 °F 68 °F 100 % NE 3 mph 0 mph 29.94 in 0.0 in Fair
5:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
5:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
6:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
6:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
6:55 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Light Rain
7:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Light Rain

Sunrise
Sunset

7:35 PM 84 °F 66 °F 55 % VAR 7 mph 15 mph 29.91 in 0.0 in Fair
7:55 PM 82 °F 68 °F 62 % E 8 mph 0 mph 29.91 in 0.0 in Fair
8:15 PM 81 °F 68 °F 65 % VAR 5 mph 0 mph 29.92 in 0.0 in Fair
8:35 PM 79 °F 68 °F 69 % VAR 3 mph 0 mph 29.93 in 0.0 in Fair
8:55 PM 79 °F 68 °F 69 % E 5 mph 0 mph 29.93 in 0.0 in Fair
9:15 PM 77 °F 68 °F 74 % VAR 5 mph 0 mph 29.93 in 0.0 in Fair
9:35 PM 77 °F 68 °F 74 % VAR 5 mph 0 mph 29.93 in 0.0 in Fair
9:55 PM 77 °F 68 °F 74 % VAR 3 mph 0 mph 29.93 in 0.0 in Fair

10:15 PM 75 °F 68 °F 78 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
10:35 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
10:55 PM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
11:15 PM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
11:35 PM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
11:55 PM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
12:15 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.95 in 0.0 in Partly Cloudy
12:35 AM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.95 in 0.0 in Partly Cloudy
12:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
1:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
1:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
1:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
2:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
2:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
2:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
3:15 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
3:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
3:55 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
4:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
4:35 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
4:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
5:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
5:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
5:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
6:15 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
6:35 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
6:55 AM 64 °F 64 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
7:15 AM 66 °F 66 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Light Rain

Sunrise

Yes

Yes

6:32 AM

8:09 PM

6:32 AM
8:10 PM

5/23/2024 - 
5/24/2024

22

5/22/2024 - 
5/23/2024

21



Sunset
7:35 PM 86 °F 63 °F 45 % VAR 7 mph 13 mph 29.85 in 0.0 in Fair
7:55 PM 84 °F 63 °F 48 % VAR 5 mph 0 mph 29.85 in 0.0 in Fair
8:15 PM 82 °F 63 °F 51 % VAR 6 mph 0 mph 29.86 in 0.0 in Fair
8:35 PM 81 °F 64 °F 58 % E 6 mph 0 mph 29.86 in 0.0 in Fair
8:55 PM 81 °F 64 °F 58 % E 5 mph 0 mph 29.87 in 0.0 in Fair
9:15 PM 79 °F 66 °F 65 % VAR 5 mph 0 mph 29.88 in 0.0 in Fair
9:35 PM 79 °F 66 °F 65 % VAR 5 mph 0 mph 29.88 in 0.0 in Fair
9:55 PM 77 °F 66 °F 69 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair

10:15 PM 77 °F 66 °F 69 % SSE 5 mph 0 mph 29.91 in 0.0 in Mostly Cloudy
10:35 PM 75 °F 66 °F 73 % SE 5 mph 0 mph 29.91 in 0.0 in Partly Cloudy
10:55 PM 77 °F 66 °F 69 % VAR 3 mph 0 mph 29.91 in 0.0 in Mostly Cloudy
11:15 PM 77 °F 68 °F 74 % SE 5 mph 0 mph 29.91 in 0.0 in Cloudy
11:35 PM 77 °F 68 °F 74 % SE 6 mph 0 mph 29.91 in 0.0 in Cloudy
11:55 PM 77 °F 68 °F 74 % VAR 5 mph 0 mph 29.91 in 0.0 in Cloudy
12:15 AM 77 °F 68 °F 74 % VAR 5 mph 0 mph 29.90 in 0.0 in Cloudy
12:35 AM 77 °F 68 °F 74 % ESE 5 mph 0 mph 29.90 in 0.0 in Cloudy
12:55 AM 77 °F 68 °F 74 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
1:15 AM 75 °F 68 °F 78 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
1:35 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.89 in 0.0 in Partly Cloudy
1:55 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.88 in 0.0 in Partly Cloudy
2:15 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.87 in 0.0 in Partly Cloudy
2:35 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
2:55 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.86 in 0.0 in Mostly Cloudy
3:15 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.86 in 0.0 in Partly Cloudy
3:35 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.86 in 0.0 in Partly Cloudy
3:55 AM 72 °F 70 °F 94 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
4:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
4:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
4:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
5:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
5:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
5:55 AM 70 °F 70 °F 100 % WNW 5 mph 0 mph 29.87 in 0.0 in Fair
6:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
6:35 AM 68 °F 68 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
6:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
7:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair

Sunrise
Sunset

7:35 PM 82 °F 72 °F 70 % SSE 6 mph 0 mph 29.83 in 0.0 in Light Rain
7:55 PM 81 °F 73 °F 79 % VAR 5 mph 12 mph 29.84 in 0.0 in Light Rain
8:15 PM 79 °F 73 °F 83 % VAR 5 mph 12 mph 29.86 in 0.0 in Mostly Cloudy
8:35 PM 79 °F 73 °F 83 % SSE 8 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
8:55 PM 81 °F 73 °F 79 % SSE 9 mph 0 mph 29.88 in 0.0 in Mostly Cloudy
9:15 PM 79 °F 73 °F 83 % S 12 mph 21 mph 29.89 in 0.0 in Cloudy
9:35 PM 79 °F 75 °F 89 % SSE 9 mph 0 mph 29.90 in 0.0 in Cloudy
9:55 PM 79 °F 73 °F 83 % SSE 10 mph 21 mph 29.90 in 0.0 in Mostly Cloudy

10:15 PM 79 °F 72 °F 78 % SE 5 mph 14 mph 29.89 in 0.0 in Mostly Cloudy
10:35 PM 77 °F 72 °F 83 % N 5 mph 0 mph 29.90 in 0.0 in Cloudy
10:55 PM 77 °F 72 °F 83 % E 3 mph 0 mph 29.90 in 0.0 in Cloudy
11:15 PM 75 °F 72 °F 89 % E 5 mph 0 mph 29.89 in 0.0 in Partly Cloudy
11:35 PM 75 °F 73 °F 94 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
11:55 PM 75 °F 73 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
12:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
12:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
12:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
1:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
1:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
1:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
2:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
2:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
2:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
3:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
3:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
3:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
4:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
4:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
4:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
5:15 AM 72 °F 72 °F 100 % ENE 5 mph 0 mph 29.87 in 0.0 in Fair
5:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.86 in 0.0 in Fair
5:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
6:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
6:35 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.87 in 0.0 in Fair
6:55 AM 70 °F 70 °F 100 % NW 5 mph 0 mph 29.88 in 0.0 in Fair
7:15 AM 72 °F 72 °F 100 % NNW 3 mph 0 mph 29.90 in 0.0 in Fair

Sunrise

Yes

No - Wind over 9 mph within first 5 
hours of survey.

8:11 PM

6:31 AM
8:11 PM

6:31 AM

5/24/2024 - 
5/25/2024

5/25/2024 - 
5/26/2024

24

23



Sunset
7:35 PM 90 °F 66 °F 46 % S 6 mph 0 mph 29.86 in 0.0 in Fair
7:55 PM 90 °F 68 °F 49 % S 3 mph 0 mph 29.87 in 0.0 in Mostly Cloudy
8:15 PM 88 °F 70 °F 55 % CALM 0 mph 0 mph 29.88 in 0.0 in Mostly Cloudy
8:35 PM 90 °F 68 °F 49 % W 6 mph 0 mph 29.89 in 0.0 in Cloudy
8:55 PM 90 °F 64 °F 43 % W 7 mph 0 mph 29.89 in 0.0 in Cloudy
9:15 PM 88 °F 64 °F 46 % CALM 0 mph 0 mph 29.90 in 0.0 in Cloudy
9:35 PM 86 °F 64 °F 48 % CALM 0 mph 0 mph 29.91 in 0.0 in Mostly Cloudy
9:55 PM 84 °F 63 °F 48 % CALM 0 mph 0 mph 29.91 in 0.0 in Partly Cloudy

10:15 PM 84 °F 63 °F 48 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
10:35 PM 82 °F 64 °F 54 % N 6 mph 0 mph 29.92 in 0.0 in Fair
10:55 PM 81 °F 64 °F 58 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
11:15 PM 79 °F 66 °F 65 % S 6 mph 0 mph 29.93 in 0.0 in Fair
11:35 PM 79 °F 66 °F 65 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
11:55 PM 77 °F 66 °F 69 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
12:15 AM 77 °F 66 °F 69 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
12:35 AM 75 °F 66 °F 73 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
12:55 AM 75 °F 66 °F 73 % 0 mph 0 mph 29.92 in 0.0 in Fair
1:15 AM 72 °F 66 °F 83 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
1:35 AM 72 °F 66 °F 83 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
1:55 AM 73 °F 66 °F 78 % WNW 3 mph 0 mph 29.91 in 0.0 in Fair
2:15 AM 73 °F 66 °F 78 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
2:35 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.89 in 0.0 in Fair
2:55 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
3:15 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
3:35 AM 73 °F 68 °F 83 % WNW 3 mph 0 mph 29.88 in 0.0 in Fair
3:55 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
4:15 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
4:35 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.88 in 0.0 in Fair
4:55 AM 72 °F 68 °F 88 % W 5 mph 0 mph 29.89 in 0.0 in Fair
5:15 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.89 in 0.0 in Partly Cloudy
5:35 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.89 in 0.0 in Mostly Cloudy
5:55 AM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
6:15 AM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.90 in 0.0 in Fair
6:35 AM 70 °F 68 °F 94 % CALM 0 mph 0 mph 29.91 in 0.0 in Fair
6:55 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
7:15 AM 70 °F 70 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair

Sunrise
Sunset

7:35 PM 93 °F 64 °F 38 % SSE 5 mph 0 mph 29.89 in 0.0 in Fair
7:55 PM 91 °F 64 °F 41 % S 5 mph 0 mph 29.89 in 0.0 in Fair
8:15 PM 90 °F 66 °F 46 % S 3 mph 0 mph 29.90 in 0.0 in Fair
8:35 PM 88 °F 66 °F 49 % S 3 mph 0 mph 29.90 in 0.0 in Fair
8:55 PM 88 °F 68 °F 52 % S 5 mph 0 mph 29.90 in 0.0 in Fair
9:15 PM 88 °F 70 °F 55 % SSW 6 mph 0 mph 29.91 in 0.0 in Mostly Cloudy
9:35 PM 86 °F 72 °F 62 % SSW 6 mph 0 mph 29.92 in 0.0 in Cloudy
9:55 PM 86 °F 72 °F 62 % SSW 6 mph 0 mph 29.92 in 0.0 in Mostly Cloudy

10:15 PM 86 °F 72 °F 62 % SSE 5 mph 12 mph 29.93 in 0.0 in Fair
10:35 PM 86 °F 73 °F 66 % S 13 mph 0 mph 29.93 in 0.0 in Mostly Cloudy
10:55 PM 86 °F 73 °F 66 % S 8 mph 14 mph 29.94 in 0.0 in Fair
11:15 PM 84 °F 75 °F 74 % SSE 6 mph 0 mph 29.95 in 0.0 in Fair
11:35 PM 84 °F 75 °F 74 % S 6 mph 0 mph 29.95 in 0.0 in Fair
11:55 PM 84 °F 75 °F 74 % SSE 6 mph 0 mph 29.96 in 0.0 in Fair
12:15 AM 84 °F 75 °F 74 % S 6 mph 12 mph 29.96 in 0.0 in Fair
12:35 AM 84 °F 73 °F 70 % S 6 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
12:55 AM 82 °F 73 °F 74 % SSW 5 mph 0 mph 29.97 in 0.0 in Cloudy
1:15 AM 81 °F 73 °F 79 % SW 5 mph 0 mph 29.97 in 0.0 in Mostly Cloudy
1:35 AM 81 °F 75 °F 84 % CALM 0 mph 0 mph 29.97 in 0.0 in Fair
1:55 AM 81 °F 75 °F 84 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
2:15 AM 79 °F 75 °F 89 % W 3 mph 0 mph 29.95 in 0.0 in Fair
2:35 AM 79 °F 73 °F 83 % WNW 3 mph 0 mph 29.94 in 0.0 in Partly Cloudy
2:55 AM 79 °F 70 °F 74 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
3:15 AM 77 °F 68 °F 74 % NW 5 mph 0 mph 29.94 in 0.0 in Fair
3:35 AM 77 °F 68 °F 74 % NW 3 mph 0 mph 29.94 in 0.0 in Fair
3:55 AM 77 °F 68 °F 74 % NW 3 mph 0 mph 29.94 in 0.0 in Partly Cloudy
4:15 AM 77 °F 68 °F 74 % CALM 0 mph 0 mph 29.94 in 0.0 in Mostly Cloudy
4:35 AM 75 °F 68 °F 78 % NW 5 mph 0 mph 29.95 in 0.0 in Cloudy
4:55 AM 75 °F 70 °F 83 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
5:15 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.95 in 0.0 in Cloudy
5:35 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.96 in 0.0 in Cloudy
5:55 AM 73 °F 70 °F 88 % CALM 0 mph 0 mph 29.97 in 0.0 in Cloudy
6:15 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.98 in 0.0 in Mostly Cloudy
6:35 AM 73 °F 68 °F 83 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
6:55 AM 72 °F 68 °F 88 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
7:15 AM 73 °F 70 °F 88 % CALM 0 mph 0 mph 29.99 in 0.0 in Fair

Sunrise
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No - Wind over 9 mph within first 5 
hours of survey.
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Sunset
7:35 PM 81 °F 73 °F 79 % SE 8 mph 16 mph 29.93 in 0.0 in Mostly Cloudy
7:55 PM 79 °F 72 °F 78 % SSE 12 mph 0 mph 29.94 in 0.0 in Mostly Cloudy
8:15 PM 79 °F 73 °F 83 % SSE 9 mph 0 mph 29.94 in 0.0 in Mostly Cloudy
8:35 PM 79 °F 73 °F 83 % CALM 0 mph 0 mph 29.93 in 0.0 in Cloudy
8:55 PM 79 °F 77 °F 94 % W 14 mph 0 mph 29.96 in 0.0 in Rain
9:15 PM 75 °F 75 °F 100 % SSW 12 mph 17 mph 29.96 in 0.0 in T-Storm
9:35 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Cloudy
9:55 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.97 in 0.1 in Mostly Cloudy

10:15 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Fair
10:35 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Fair
10:55 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Partly Cloudy
11:15 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
11:35 PM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
11:55 PM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
12:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Fair
12:35 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Fair
12:55 AM 75 °F 75 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
1:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Fair
1:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
1:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.96 in 0.0 in Fair
2:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
2:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
2:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
3:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
3:35 AM 73 °F 73 °F 100 % WNW 3 mph 0 mph 29.93 in 0.0 in Fair
3:55 AM 73 °F 73 °F 100 % NW 3 mph 0 mph 29.92 in 0.0 in Fair
4:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.92 in 0.0 in Fair
4:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
4:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
5:15 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.93 in 0.0 in Fair
5:35 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.94 in 0.0 in Fair
5:55 AM 73 °F 73 °F 100 % CALM 0 mph 0 mph 29.95 in 0.0 in Fair
6:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mist
6:35 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Mist
6:55 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.97 in 0.0 in Fog
7:15 AM 72 °F 72 °F 100 % CALM 0 mph 0 mph 29.98 in 0.0 in Mist

Sunrise

27
No - Wind over 9 mph and rain within 

first 5 hours of survey.

- -: Data not reported by NOAA
Survey days shaded gray indicate unacceptable weather conditions.
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Appendix D. Acoustic Data Summary

Number of 
manually verified 

WAV files

Station Total recorded 
files

Classifed as 
noise

Not assigned 
auto ID

Total auto ID'd to 
species level

Big 
brown bat 
(Eptesicus 

fuscus )

Eastern 
red bat 

(Lasiurus 
borealis )

Hoary 
bat

(Lasiurus 
cinereus )

Northern 
yellow bat 
(Lasiurus 

intermedius ) 

Seminole 
bat 

(Lasiurus 
seminolus )

Southeastern 
myotis 
(Myotis 

austroriparius ) 

Northern Long-
Eared Bat 
(Myotis 

septentrionalis )

Evening 
bat

(Nycticeius 
humeralis )

Tricolored 
bat 

(Perimyotis 
subflavus ) 

Brazilian 
free-tailed bat 

(Tadarida 
brasiliensis )  

Florida 
bonneted bat 

(Eumops 
floridanus )

Florida 
bonneted bat

1 2163 1183 228 752 64 3 53 147 4 1 0 0 11 467 2 0
2 8709 7350 418 941 107 0 64 228 25 1 0 5 8 498 5 0
3 4213 3114 252 847 78 2 94 97 0 0 0 0 0 574 2 0
4 7668 7026 107 535 29 1 77 56 3 2 0 0 2 365 0 0
5 1128 174 154 800 121 1 92 149 1 1 0 0 0 433 2 0
6 679 165 98 416 17 0 58 47 0 0 0 0 1 292 1 0
7 4929 3901 296 732 49 4 126 37 5 0 0 16 1 494 0 0
8 5200 4144 381 675 106 10 90 65 26 1 0 9 7 360 1 0
9 6397 4044 686 1667 138 5 357 249 16 0 0 31 9 859 3 0

10 4780 1797 736 2247 228 26 461 163 10 0 0 18 11 1325 5 0
11 9925 1272 2289 6364 244 48 808 641 130 0 0 7 561 3924 1 0
12 5333 3997 305 1031 304 15 59 80 20 0 0 4 37 510 2 0
13 13280 11533 499 1248 41 7 140 129 17 0 0 2 27 883 2 0

Total 74404

NOTE:
The following species were not included in Kaleidoscope Pro analysis due to rarity in South Florida: silver haired bat, fringed myotis, Palla's mastiff bat, gray myotis, and little brown myotis.

Number of Kaleidoscope Pro Auto ID'd WAV files
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Appendix E 

FLORIDA BONNETED BAT RESULTS AND MISCLASSIFIED FLORIDA 
BONNETED BAT CALLS 



Detector AutoID Manual ID Recording Date Recording Time Sunrise Sunset
1 EUMFLO Not EUMFLO - Noise 5/9/2024 5:42:35 6:40:00 20:03:00
1 EUMFLO Not EUMFLO - Bird 5/10/2024 6:34:44 6:39:00 20:04:00
2 EUMFLO Not EUMFLO - Noise 5/3/2024 2:27:41 6:45:00 20:01:00
2 EUMFLO Not EUMFLO - Noise 5/3/2024 2:27:34 6:45:00 20:01:00
2 EUMFLO Not EUMFLO - Noise 5/4/2024 2:36:55 6:44:00 20:01:00
2 EUMFLO Not EUMFLO - Noise 5/7/2024 23:47:42 6:41:00 20:02:00
2 EUMFLO Not EUMFLO - Noise 5/10/2024 2:20:16 6:39:00 20:04:00
3 EUMFLO Not EUMFLO - Noise 5/15/2024 3:39:43 6:36:00 20:06:00
3 EUMFLO Not EUMFLO - Noise 5/14/2024 3:18:20 6:37:00 20:06:00
5 EUMFLO Not EUMFLO - TADBRA 5/9/2024 1:49:55 6:40:00 20:03:00
5 EUMFLO Not EUMFLO - TADBRA 5/6/2024 0:26:57 6:42:00 20:01:00
6 EUMFLO Not EUMFLO - Traffic Noise 5/2/2024 22:07:59 6:45:00 20:01:00
8 EUMFLO Not EUMFLO - Bird 5/8/2024 6:22:07 6:40:00 20:03:00
9 EUMFLO Not EUMFLO - Noise 5/8/2024 4:06:58 6:40:00 20:03:00
9 EUMFLO Not EUMFLO - Noise 5/9/2024 5:38:52 6:40:00 20:03:00
9 EUMFLO Not EUMFLO - Insect 5/10/2024 5:53:38 6:39:00 20:04:00
10 EUMFLO Not EUMFLO - Insect 5/6/2024 1:44:31 6:42:00 20:01:00
10 EUMFLO Not EUMFLO - Noise 5/6/2024 3:26:08 6:42:00 20:01:00
10 EUMFLO Not EUMFLO - Insect 5/6/2024 1:44:44 6:42:00 20:01:00
10 EUMFLO Not EUMFLO - Insect 5/7/2024 3:24:25 6:41:00 20:02:00
10 EUMFLO Not EUMFLO - Noise 5/8/2024 20:58:15 6:40:00 20:03:00
11 EUMFLO Not EUMFLO - Noise 5/6/2024 7:04:01 6:42:00 20:01:00
12 EUMFLO Not EUMFLO - Bird 5/24/2024 6:59:17 6:32:00 20:12:00
12 EUMFLO Not EUMFLO - Other 5/28/2024 22:04:03 6:31:00 20:14:00
13 EUMFLO Not EUMFLO - Bird 5/19/2024 6:58:15 6:34:00 20:09:00
13 EUMFLO Not EUMFLO - Bird 5/19/2024 6:58:25 6:34:00 20:09:00

Appendix E - Florida Bonneted Bat Results and Misclassified Florida Bonneted Bat Calls
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AutoID FBB Call. Detector 1 File ID: SR70-ST1_20240510_063444.wav 
05-10-2024 06:34:44 (EDT) 

Example of Bird from Detector 1 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 2 File ID: SR70-ST2_20240505_012119.wav 
05-05-2024 01:21:19 (EDT) 

Example of Low Frequency from Other Species from Detector 2 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 3 File ID: SR70-ST3_20240515_033943.wav 
05-15-2024 03:39:43 (EDT) 

Example of Insects from Detector 3 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 5 File ID: SR70-ST5_20240509_014955.wav 
05-05-2024 01:49:55 (EDT) 

Example of Bird from Detector 5 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 6 File ID: SR70-ST6_20240502_220759.wav 
05-02-2024 22:07:59 (EDT) 

Example of Noise from Detector 6 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 8 File ID: SR70-ST8_20240508_062207.wav 
05-08-2024 06:22:07 (EDT) 

Example of Bird from Detector 8 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 9 File ID: SR70-ST9_20240509_053852.wav 
05-09-2024 05:38:52 (EDT) 

Example of Noise from Detector 9 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 10 File ID: SR70-ST10_20240508_205815.wav 
05-08-2024 20:58:15 (EDT) 

Example of Noise from Detector 10 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 11 File ID: SR70-ST11_20240506_070401.wav 
05-06-2024 07:04:01 (EDT) 

Example of Noise from Detector 11 
 
 

 

Compressed view 

 

 

Normal time view 
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AutoID FBB Call. Detector 12 File ID: ST-12-SR-70_20240524_065917.wav 
05-24-2024 06:59:17 (EDT) 

Example of Not EUMFLO from Detector 12 
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Normal time view 
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AutoID FBB Call. Detector 13 File ID: ST-13-SR-70_20240519_065815.wav 
05-19-2024 06:58:15 (EDT) 

Example of Bird from Detector 13 
 
 

 

Compressed view 

 

 

Normal time view 
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STANDARD MANATEE CONDITIONS FOR IN-WATER WORK 
2011 

 
The permittee shall comply with the following conditions intended to protect manatees from 
direct project effects: 
 
a. All personnel associated with the project shall be instructed about the presence of 

manatees and manatee speed zones, and the need to avoid collisions with and injury to 
manatees.  The permittee shall advise all construction personnel that there are civil and 
criminal penalties for harming, harassing, or killing manatees which are protected under 
the Marine Mammal Protection Act, the Endangered Species Act, and the Florida 
Manatee Sanctuary Act. 

 
b. All vessels associated with the construction project shall operate at "Idle Speed/No 

Wake” at all times while in the immediate area and while in water where the draft of the 
vessel provides less than a four-foot clearance from the bottom.  All vessels will follow 
routes of deep water whenever possible. 

 
c. Siltation or turbidity barriers shall be made of material in which manatees cannot 

become entangled, shall be properly secured, and shall be regularly monitored to avoid 
manatee entanglement or entrapment.  Barriers must not impede manatee movement. 

 
d. All on-site project personnel are responsible for observing water-related activities for the 

presence of manatee(s).  All in-water operations, including vessels, must be shutdown if 
a manatee(s) comes within 50 feet of the operation.  Activities will not resume until the 
manatee(s) has moved beyond the 50-foot radius of the project operation, or until 30 
minutes elapses if the manatee(s) has not reappeared within 50 feet of the operation.  
Animals must not be herded away or harassed into leaving. 

 
e. Any collision with or injury to a manatee shall be reported immediately to the Florida Fish 

and Wildlife Conservation Commission (FWC) Hotline at 1-888-404-3922.  Collision 
and/or injury should also be reported to the U.S. Fish and Wildlife Service in Jacksonville 
(1-904-731-3336) for north Florida or in Vero Beach (1-772-562-3909) for south Florida, 
and emailed to FWC at ImperiledSpecies@myFWC.com. 

 
f. Temporary signs concerning manatees shall be posted prior to and during all in-water 

project activities.  All signs are to be removed by the permittee upon completion of the 
project.  Temporary signs that have already been approved for this use by the FWC 
must be used.  One sign which reads Caution: Boaters must be posted.  A second sign 
measuring at least 8½ " by 11" explaining the requirements for “Idle Speed/No Wake” 
and the shut down of in-water operations must be posted in a location prominently 
visible to all personnel engaged in water-related activities.  These signs can be viewed 
at http://www.myfwc.com/WILDLIFEHABITATS/manatee_sign_vendors.htm.  Questions 
concerning these signs can be forwarded to the email address listed above. 
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THE CORPS OF ENGINEERS, JACKSONVILLE DISTRICT, AND THE STATE OF  
FLORIDA EFFECT DETERMINATION KEY FOR THE MANATEE IN FLORIDA  

April 2013  

Purpose and background of the key 

The purpose of this document is to provide guidance to improve the review of permit 
applications by U.S. Army Corps of Engineers’ (Corps) Project Managers in the Regulatory 
Division regarding the potential effects of proposed projects on the endangered West Indian 
manatee (Trichechus manatus) in Florida, and by the Florida Department of Environmental 
Protection or its authorized designee or Water Management District, for evaluating projects 
under the State Programmatic General Permit (SPGP) or any other Programmatic General 
Permits that the Corps may issue for administration by the above agencies.  Such guidance is 
contained in the following dichotomous key.  The key applies to permit applications for in-water 
activities such as, but not limited to: (1) dredging [new or maintenance dredging of not more 
than 50,000 cubic yards], placement of fill material for shoreline stabilization, and 
construction/placement of other in-water structures as well as (2) construction of docks, marinas, 
boat ramps and associated trailer parking spaces, boat slips, dry storage or any other watercraft 
access structures or facilities. 

At a certain step in the key, the user is referred to graphics depicting important manatee areas or 
areas with inadequate protection. The maps can be downloaded from the Corps’ web page at 
http://www.saj.usace.army.mil/Missions/Regulatory/SourceBook.aspx. We intend to utilize the 
most recent depiction of these areas, so should these areas be modified by statute, rule, ordinance 
and/or other legal mandate or authorization, we will modify the graphical depictions accordingly.  
These areas may be shaded or otherwise differentiated for identification on the maps. 

Explanatory footnotes are provided in the key and must be closely followed whenever 
encountered.

Scope of the key 

This key should only be used in the review of permit applications for effect determinations on 
manatees and should not be used for other listed species or for other aquatic resources such as 
Essential Fish Habitat (EFH).  Corps Project Managers should ensure that consideration of the 
project’s effects on any other listed species and/or on EFH is performed independently.  This key 
may be used to evaluate applications for all types of State of Florida (State Programmatic 
General Permits, noticed general permits, standard general permits, submerged lands leases, 
conceptual and individual permits) and Department of the Army (standard permits, letters of 
permission, nationwide permits, and regional general permits) permits and authorizations.  The 
final effect determination will be based on the project location and description; the potential 
effects to manatees, manatee habitat, and/or manatee critical habitat; and any measures (such as 
project components, standard construction precautions, or special conditions included in the 
authorization) to avoid or minimize effects to manatees or manatee critical habitat.  Projects that 
key to a “may affect” determination equate to “likely to adversely affect” situations, and those 
projects should not be processed under the SPGP or any other programmatic general permit.  For 
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all “may affect” determinations, Corps Project Managers shall refer to the Manatee 
Programmatic Biological Opinion, dated March 21, 2011, for guidance on eliminating or 
minimizing potential adverse effects resulting from the proposed project.  If unable to resolve the 
adverse effects, the Corps may refer the applicant to the U.S. Fish and Wildlife Service (Service) 
for further assistance in attempting to revise the proposed project to a “may affect, not likely to 
adversely affect” level.  The Service will coordinate with the Florida Fish and Wildlife 
Conservation Commission (FWC) and the counties, as appropriate.  Projects that provide new 
access for watercraft and key to “may affect, not likely to adversely affect” may or may not need 
to be reviewed individually by the Service. 
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MANATEE KEY  
Florida1  

April 2013 

The key is not designed to be used by the Corps’ Regulatory Division for making their 
effect determinations for dredging projects greater than 50,000 cubic yards, the Corps’ 
Planning Division in making their effect determinations for civil works projects or by the 
Corps’ Regulatory Division for making their effect determinations for projects of the same 
relative scope as civil works projects.  These types of activities must be evaluated by the 
Corps independently of the key. 

A.  Project is not located in waters accessible to manatees and does not directly or indirectly affect manatees 
(see Glossary) ......................................................................................................................................No effect 

Project is located in waters accessible to manatees or directly or indirectly affects manatees ...................... B  

B.  Project consists of one or more of the following activities, all of which are May affect:

1. blasting or other detonation activity for channel deepening and/or widening, geotechnical surveys or 
exploration, bridge removal, movies, military shows, special events, etc.; 

2. installation of structures which could restrict or act as a barrier to manatees; 

3. new or changes to existing warm or fresh water discharges from industrial sites, power plants, or 
natural springs or artesian wells (but only if the new or proposed change in discharge requires a 
Corps permit to accomplish the work); 

4. installation of new culverts and/or maintenance or modification of existing culverts (where the 
culverts are 8 inches to 8 feet in diameter, ungrated and in waters accessible, or potentially 
accessible, to manatees)2;

5. mechanical dredging from a floating platform, barge or structure3 that restricts manatee access to 
less than half the width of the waterway; 

6. creation of new slips or change in use of existing slips, even those located in a county with a State-
approved Manatee Protection Plan (MPP) in place and the number of slips is less than the MPP 
threshold, to accommodate docking for repeat use vessels, (e.g., water taxis, tour boats, gambling 
boats, etc; or slips or structures that are not civil works projects, but are frequently used to moor 
large vessels (>100') for shipping and/or freight purposes; does not include slips used for docking at 
boat sales or repair facilities or loading/unloading at dry stack storage facilities and boat ramps); 
[Note: For projects within Bay, Dixie, Escambia, Franklin, Gilchrist, Gulf, Hernando, Jefferson, 
Lafayette, Monroe (south of Craig Key), Nassau, Okaloosa, Okeechobee, Santa Rosa, Suwannee, 
Taylor, Wakulla or Walton County, the reviewer should proceed to Couplet C.] 

7. any type of in-water activity in a Warm Water Aggregation Area (WWAA) or No Entry Area (see 
Glossary and accompanying Maps4); [Note: For residential docking facilities in a Warm Water 
Aggregation Area that is not a Federal manatee sanctuary or No Entry Area, the reviewer should 
proceed to couplet C.] 

8. creation or expansion of canals, basins or other artificial shoreline and/or the connection of such 
features to navigable waters of the U.S.; [Note:  For projects proposing a single residential dock, the 
reviewer should proceed to couplet C; otherwise, project is a May Affect.]
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9. installation of temporary structures (docks, buoys, etc.) utilized for special events such as boat races, 
boat shows, military shows, etc., but only when consultation with the U.S. Coast Guard and FWS 
has not occurred; [Note: See programmatic consultation with the U.S. Coast Guard on manatees 
dated May 10, 2010.]. 

Project is other than the activities listed above ............................................................................................... C  

C.  Project is located in an Important Manatee Area (IMA) (see Glossary and accompanying Maps4) .............. D 

 Project is not located in an Important Manatee Area (IMA) (see Glossary and accompanying Maps4) ........ G 

D. Project includes dredging of less than 50,000 cubic yards ............................................................................. E  

Project does not include dredging .................................................................................................................. G 

E.  Project is for dredging a residential dock facility or is a land-based dredging operation ............................... N  

 Project not as above......................................................................................................................................... F  

F.  Project proponent does not elect to follow all dredging protocols described on the maps for the respective 
IMA in which the project is proposed .............................................................................................. May affect

 Project proponent elects to follow all dredging protocols described on the maps for the respective IMA in 
which the project is proposed ......................................................................................................................... G 

G.  Project provides new5 access for watercraft, e.g., docks or piers, marinas, boat ramps and associated trailer 
parking spaces, new dredging, boat lifts, pilings, floats, floating docks, floating vessel platforms, boat slips, 
dry storage, mooring buoys, or other watercraft access (residential boat lifts, pilings, floating docks, and 
floating vessel platforms installed in existing slips are not considered new access) or improvements 
allowing increased watercraft usage............................................................................................................... H 

Project does not provide new5 access for watercraft, e.g., bulkheads, seawalls, riprap, maintenance 
dredging, boardwalks and/or the maintenance (repair or rehabilitation) of currently serviceable watercraft 
access structures provided all of the following are met:  (1) the number of slips is not increased; (2) the 
number of existing slips is not in question; and (3) the improvements do not allow increased watercraft 
usage ............................................................................................................................................................... N 

H.  Project is located in the Braden River Area of Inadequate Protection (Manatee County) (see Glossary and 
accompanying AIP Map4)
.......................................................................................................................................................... May affect 

Project is not located in the Braden River Area of Inadequate Protection (Manatee County) (see Glossary 
and accompanying AIP Map4) ......................................................................................................................... I 

I.  Project is for a multi-slip facility (see Glossary) ............................................................................................. J  

Project is for a residential dock facility or is for dredging (see Glossary)...................................................... N 

J.  Project is located in a county that currently has a State-approved MPP in place (BREVARD, BROWARD,
CITRUS, CLAY, COLLIER, DUVAL, INDIAN RIVER, LEE, MARTIN, MIAMI-DADE, PALM BEACH, ST. LUCIE,
SARASOTA, VOLUSIA) or shares contiguous waters with a county having a State-approved MPP in place 
(LAKE, MARION, SEMINOLE)6 ........................................................................................................................... K 

Project is located in a county not required to have a State-approved MPP .................................................... L  
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Project is other than the activities listed above ............................................................................................... C 

located in an Important Manatee Area (IMA) (see Glossary and accompanying Maps4) ........ G Project is not located in an Important Manatee Area (IMA) (see Glossary and accompanying Maps ) ........ G

provide new5Project does not provide new  access for watercraft, e.g., bulkheads, seawalls, riprap, maintenance Project does not provide new  access for watercraft, e.g., bulkheads, seawalls, riprap, maintenance 
dredging, boardwalks and/or the maintenance (repair or rehabilitation) of currentlydredging, boardwalks and/or the maintenance (repair or  serviceable watercraft dredging, boardwalks and/or the maintenance (repair or rehabilitation) of currentlydredging, boardwalks and/or the maintenance (repair or
access structures provided all of the following are met:  (1) the number of slips is not increased; (2) the access structures provided all of the following are met:  (1) the number of slips is not increased; (2) the 
number of existing slips is not in question; and (3) the improvements do not allow increased watercraft number of existing slips is not in question; and (3) the improvements do not allow increased watercraft 
usage ............................................................................................................................................................... N 
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K. Project has been developed or modified to be consistent with the county’s State-approved MPP and has 
been verified by a FWC review (or FWS review if project is exempt from State permitting) or the number 
of slips is below the MPP threshold ............................................................................................................... N 

Project has not been reviewed by the FWC or FWS or has been reviewed by the FWC or FWS and
determined that the project is not consistent with the county’s State-approved MPP ...................... May affect 

L.  Project is located in one of the following counties:  CHARLOTTE, DESOTO
7, FLAGLER, GLADES, HENDRY,

HILLSBOROUGH, LEVY, MANATEE, MONROE
7, PASCO

7, PINELLAS ................................................................... M 

Project is located in one of the following counties:  BAY, DIXIE, ESCAMBIA, FRANKLIN, GILCHRIST, GULF,
HERNANDO, JEFFERSON, LAFAYETTE, MONROE (south of Craig Key), NASSAU, OKALOOSA, OKEECHOBEE,
PUTNAM, SANTA ROSA, ST. JOHNS, SUWANNEE, TAYLOR, WAKULLA, WALTON ................................................ N 

M.  The number of slips does not exceed the residential dock density threshold (see Glossary) ......................... N  

The number of slips exceeds the residential dock density threshold (see Glossary) ........................ May affect 

N.  Project impacts to submerged aquatic vegetation8, emergent vegetation or mangrove will have beneficial, 
insignificant, discountable9 or no effects on the manatee10 ............................................................................ O 

Project impacts to submerged aquatic vegetation8, emergent vegetation or mangrove may adversely affect 
the manatee10 .................................................................................................................................... May affect 

O.  Project proponent elects to follow standard manatee conditions for in-water work11 and requirements, as 
appropriate for the proposed activity, prescribed on the maps4 ....................................................................... P 

 Project proponent does not elect to follow standard manatee conditions for in-water work11 and appropriate 
requirements prescribed on the maps4 .............................................................................................. May affect 

P.  If project is for a new or expanding5 multi-slip facility and is located in a county with a State-approved 
MPP in place or in Bay, Dixie, Escambia, Franklin, Gilchrist, Gulf, Hernando, Jefferson, Lafayette, 
Monroe (south of Craig Key), Nassau, Okaloosa, Okeechobee, Putnam, St. Johns, Santa Rosa, Suwannee, 
Taylor, Wakulla or Walton County, the determination of “May affect, not likely to adversely affect” is 
appropriate12 and no further consultation with the Service is necessary. 

If project is for a new or expanding5 multi-slip facility and is located in Charlotte, Desoto, Flagler, Glades, 
Hendry, Hillsborough, Levy, Manatee, Monroe (north of Craig Key), Pasco, or Pinellas County, further 
consultation with the Service is necessary for “May affect, not likely to adversely affect” determinations. 

If project is for repair or rehabilitation of a multi-slip facility and is located in an Important Manatee Area, 
further consultation with the Service is necessary for “May affect, not likely to adversely affect”
determinations.  If project is for repair or rehabilitation of a multi-slip facility and: (1) is not located in an 
Important Manatee Area; (2) the number of slips is not increased; (3) the number of existing slips is not in 
question; and (4) the improvements to the existing watercraft access structures do not allow increased 
watercraft usage, the determination of “May affect, not likely to adversely affect” is appropriate12 and no 
further consultation with the Service is necessary. 

If project is a residential dock facility, shoreline stabilization, or dredging, the determination of “May 
affect, not likely to adversely affect” is appropriate12 and no further consultation with the Service is 
necessary.  Note: For residential dock facilities located in a Warm Water Aggregation Area or in a No 
Entry area, seasonal restrictions may apply. See footnote 4 below for maps showing restrictions. 

If project is other than repair or rehabilitation of a multi-slip facility, a new5 multi-slip facility, residential 
dock facility, shoreline stabilization, or dredging, and does not provide new5 access for watercraft or 
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Project impacts to submerged aquatic vegetation8, emergent vegetation or mangrove will have beneficial, Project impacts to submerged aquatic vegetation , emergent vegetation or mangrove will have beneficial, Project impacts to submerged aquatic vegetation
insignificant, discountable9
Project impacts to submerged aquatic vegetation , emergent vegetation or mangrove will have beneficial, 

or no effects on the manatee10
Project impacts to submerged aquatic vegetation
insignificant, discountable
Project impacts to submerged aquatic vegetation

or no effects on the manatee
, emergent vegetation or mangrove will have beneficial, 

10 ............................................................................ O 

 to follow standard manatee conditions for in-water work11 Project proponent elects to follow standard manatee conditions for in-water work  and requirements, as 
tivity, prescribed on the maps4

 Project proponent 
appropriate for the proposed activity, prescribed on the maps

 and requirements, as 
4 ....................................................................... P 

habilitation of a multi-slip facility, a new5If project is other than repair or rehabilitation of a multi-slip facility, a new  multi-slip facility, residential habilitation of a multi-slip facility, a new  multi-slip facility, residential 
 dredging, and does not provide new5

If project is other than repair or rehabilitation of a multi-slip facility, a new
dock facility, shoreline stabilization, or dredging, and does not provide newdock facility, shoreline stabilization, or

 multi-slip facility, residential 
 access for watercraft or 
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improve an existing access to allow increased watercraft usage, the determination of “May affect, not likely 
to adversely affect” is appropriate12 and no further consultation with the Service is necessary. 

1 On the St. Mary’s River, this key is only applicable to those areas that are within the geographical limits of the State of Florida.

2 All culverts 8 inches to 8 feet in diameter must be grated to prevent manatee entrapment.  To effectively prevent manatee 
access, grates must be permanently fixed, spaced a maximum of 8 inches apart (may be less for culverts smaller than 16 inches in
diameter) and may be installed diagonally, horizontally or vertically.  For new culverts, grates must be attached prior to 
installation of the culverts.  Culverts less than 8 inches or greater than 8 feet in diameter are exempt from this requirement.  If 
new culverts and/or the maintenance or modification of existing culverts are grated as described above, the determination of 
“May affect, not likely to adversely affect” is appropriate11 and no further consultation with the Service is necessary. 

3 If the project proponent agrees to follow the standard manatee conditions for in-water work as well as any special conditions 
appropriate for the proposed activity, further consultation with the Service is necessary for “May affect, not likely to adversely 
affect” determinations.  These special conditions may include, but are not limited to, the use of dedicated observers (see Glossary 
for definition of dedicated observers), dredging during specific months (warm weather months vs cold weather months), dredging 
during daylight hours only, adjusting the number of dredging days, does not preclude or discourage manatee egress/ingress with 
turbidity curtains or other barriers that span the width of the waterway, etc. 

4 Areas of Inadequate Protection (AIPs), Important Manatee Areas (IMAs), Warm Water Aggregation Areas (WWAAs) and No 
Entry Areas are identified on these maps and defined in the Glossary for the purposes of this key. These maps can be viewed on 
the Corps’ web page.  If projects are located in a No Entry Area, special permits may be required from FWC in order to access 
these areas (please refer to Chapter 68C-22 F.A.C. for boundaries; maps are also available at FWC’s web page).

5 New access for watercraft is the addition or improvement of structures such as, but not limited to, docks or piers, marinas, boat 
ramps and associated trailer parking spaces, boat lifts, pilings, floats, floating docks, floating vessel platforms, (maintenance
dredging, residential boat lifts, pilings, floating docks, and floating vessel platforms installed in existing slips are not considered 
new access), boat slips, dry storage, mooring buoys, new dredging, etc., that facilitates the addition of watercraft to, and/or 
increases watercraft usage in, waters accessible to manatees.  The repair or rehabilitation of any type of currently serviceable
watercraft access structure is not considered new access provided all of the following are met:  (1) the number of slips is not 
increased; (2) the number of existing slips is not in question; and (3) the improvements to the existing watercraft access structures 
do not result in increased watercraft usage. 

6 Projects proposed within the St. Johns River portion of Lake, Marion, and Seminole counties and contiguous with Volusia 
County shall be evaluated using the Volusia County MPP. 

7 For projects proposed within the following areas:  the Peace River in DeSoto County; all areas north of Craig Key in Monroe 
County, and the Anclote and Pithlachascotee Rivers in Pasco County, proceed to Couplet M.  For all other locations in DeSoto, 
Monroe (south of Craig Key) and Pasco Counties, proceed to couplet N. 

8 Where the presence of the referenced vegetation is confirmed within the area affected by docks and other piling-supported 
minor structures and the reviewer has concluded that the impacts to SAV, marsh or mangroves would not adversely affect the 
manatee or its critical habitat, proceed to couplet O. 

Where the presence of the referenced vegetation is confirmed within the area affected by docks and other piling-supported minor 
structures and the reviewer has concluded that the impacts to SAV, marsh or mangroves would adversely affect the manatee or its 
critical habitat, the applicant can elect to avoid/minimize impacts to that vegetation.  In that instance, where impacts are 
unavoidable and the applicant elects to abide by or employ construction techniques that exceed the criteria in the following 
documents, the reviewer should conclude that the impacts to SAV, marsh or mangroves would not adversely affect the manatee 
or its critical habitat and proceed to couplet O. 

- “Construction Guidelines in Florida for Minor Piling-Supported Structures Constructed in or over Submerged Aquatic 
Vegetation (SAV), Marsh or Mangrove Habitat,” prepared jointly by the U.S. Army Corps of Engineers and the National 
Marine Fisheries Service (August 2001) [refer to the Corps’ web page], and 

- “Key for Construction Conditions for Docks or Other Minor Structures Constructed in or over Johnson’s seagrass 
(Halophila johnsonii),” prepared jointly by the National Marine Fisheries Service and U.S. Army Corps of Engineers 
(October 2002), for those projects within the known range of Johnson’s seagrass occurrence (Sebastian Inlet to central 
Biscayne Bay in the lagoon systems on the east coast of Florida) [refer to the Corps’ web page],
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improve an existing access to allow increased watercraft usage, the determination of “May affect, not likely improve an existing access to allow increased 
” is appropriate12

improve an existing access to allow increased 
to adversely affect” is appropriate
improve an existing access to allow increased watercraft usage, the determination of “May affect, not likely 

 and no further consultation with the Service is necessary. 
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Where the presence of the referenced vegetation is confirmed within the area affected by docks and other piling-supported minor 
structures and the reviewer has concluded that the impacts to SAV, marsh or mangroves would adversely affect the manatee or its 
critical habitat, and the applicant does not elect to follow the above Guidelines, the Corps will need to request formal consultation
on the manatee with the Service as May affect.

For activities other than docks and other piling-supported minor structures proposed in SAV, marsh, or mangroves (e.g., new 
dredging, placement of riprap, bulkheads, etc.), if the reviewer determines the impacts to the SAV, marsh or mangroves will not 
adversely affect the manatee or its critical habitat, proceed to couplet O, otherwise the Corps will need to request formal 
consultation on the manatee with the Service as May affect.

9 See Glossary, under “is not likely to adversely affect.” 

10 Federal reviewers, when making your effects determination, consider effects to manatee designated critical habitat pursuant to 
section 7(a)(2) of the Endangered Species Act.  State reviewers, when making your effects determination, consider effects to 
manatee habitat within the entire State of Florida, pursuant to Chapter 370.12(2)(b) Florida Statutes. 

11 See the Corps’ web page for manatee construction conditions.  At this time, manatee construction precautions c and f are not 
required in the following Florida counties: Bay, Escambia, Franklin, Gilchrist, Gulf, Jefferson, Lafayette, Okaloosa, Santa Rosa,
Suwannee, and Walton. 

12 By letter dated April 25, 2013, the Corps received the Service’s concurrence with “May affect, not likely to adversely affect”
determinations made pursuant to this key for the following activities:  (1) selected non-watercraft access projects; (2) watercraft-
access projects that are residential dock facilities, excluding those located in the Braden River AIP; (3) launching facilities solely 
for kayaks and canoes, and (4) new or expanding multi-slip facilities located in Bay, Dixie, Escambia, Franklin, Gilchrist, Gulf,
Hernando, Jefferson, Lafayette, Monroe (south of Craig Key), Nassau, Okaloosa, Okeechobee, Santa Rosa, Suwannee, Taylor, 
Wakulla or Walton County. 

Additionally, in the same letter dated April 25, 2013, the Corps received the Service’s concurrence for “May affect, not likely to 
adversely affect” determinations specifically made pursuant to Couplet G of the key for the repair or rehabilitation of currently 
serviceable multi-slip watercraft access structures provided all of the following are met:  (1) the project is not located in an IMA, 
(2) the number of slips is not increased; (3) the number of existing slips is not in question; and (4) the improvements to the 
existing watercraft access structures do not allow increased watercraft usage.  Upon receipt of such a programmatic concurrence,
no further consultation with the Service for these projects is required. 
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GLOSSARY

Areas of inadequate protection (AIP) – Areas within counties as shown on the maps where the 
Service has determined that measures intended to protect manatees from the reasonable certainty 
of watercraft-related take are inadequate.  Inadequate protection may be the result of the absence 
of manatee or other watercraft speed zones, insufficiency of existing speed zones, deficient speed 
zone signage, or the absence or insufficiency of speed zone enforcement. 

Boat slip – A space on land or in or over the water, other than on residential land, that is 
intended and/or actively used to hold a stationary watercraft or its trailer, and for which intention 
and/or use is confirmed by legal authorization or other documentary evidence.  Examples of boat 
slips include, but are not limited to, docks or piers, marinas, boat ramps and associated trailer 
parking spaces, boat lifts, floats, floating docks, pilings, boat davits, dry storage, etc. 

Critical habitat – For listed species, this consists of:  (1) the specific areas within the 
geographical area occupied by the species, at the time it is listed in accordance with the 
provisions of section 4 of the Endangered Species Act (ESA), on which are found those physical 
or biological features (constituent elements) (a) essential to the conservation of the species and 
(b) which may require special management considerations or protection; and (2) specific areas 
outside the geographical area occupied by the species at the time it is listed in accordance with 
the provisions of section 4 of the ESA, upon a determination by the Secretary that such areas are 
essential for the conservation of the species. Designated critical habitats are described in 50 CFR 
17 and 50 CFR 226. 

Currently serviceable – Currently, serviceable means usable as is or with some maintenance, 
but not so degraded as to essentially require reconstruction. 

Direct effects – The direct or immediate effects of the project on the species or its habitat. 

Dredging – For the purposes of this key, the term dredging refers to all in-water work associated 
with dredging operations, including mobilization and demobilization activities that occur in 
water or require vessels. 

Emergent vegetation – Rooted emergent vascular macrophytes such as, but not limited to, 
cordgrass (Spartina alterniflora and S. patens), needle rush (Juncus roemerianus), swamp 
sawgrass (Cladium mariscoides), saltwort (Batis maritima), saltgrass (Distichlis spicata), and 
glasswort (Salicornia virginica) found in coastal salt marsh-related habitats (tidal marsh, salt 
marsh, brackish marsh, coastal marsh, coastal wetlands, tidal wetlands). 

Formal consultation – A process between the Services and a Federal agency or applicant that:  
(1) determines whether a proposed Federal action is likely to jeopardize the continued existence 
of listed species or destroy or adversely modify designated critical habitat; (2) begins with a 
Federal agency’s written request and submittal of a complete initiation package; and (3) 
concludes with the issuance of a biological opinion and incidental take statement by either of the 
Services. If a proposed Federal action may affect a listed species or designated critical habitat, 
formal consultation is required (except when the Services concur, in writing, that a proposed 
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action “is not likely to adversely affect” listed species or designated critical habitat). [50 CFR 
402.02, 50 CFR 402.14] 

Important manatee areas (IMA) – Areas within certain counties where increased densities of 
manatees occur due to the proximity of warm water discharges, freshwater discharges, natural 
springs and other habitat features that are attractive to manatees.  These areas are heavily utilized 
for feeding, transiting, mating, calving, nursing or resting as indicated by aerial survey data, 
mortality data and telemetry data.  Some of these areas may be federally-designated sanctuaries 
or state-designated “seasonal no entry” zones. Maps depicting important manatee areas and any 
accompanying text may contain a reference to these areas and their special requirements.  
Projects proposed within these areas must address their special requirements. 

Indirect effects – Those effects that are caused by or will result from the proposed action and 
are later in time, but are still reasonably certain to occur.  Examples of indirect effects include, 
but are not limited to, changes in water flow, water temperature, water quality (e.g., salinity, pH, 
turbidity, nutrients, chemistry), prop dredging of seagrasses, and manatee watercraft injury and 
mortality. Indirect effects also include watercraft access developments in waters not currently 
accessible to manatees, but watercraft access can, is, or may be planned to waters accessible to 
manatees by the addition of a boat lift or the removal of a dike or plug. 

Informal consultation – A process that includes all discussions and correspondence between the 
Services and a Federal agency or designated non-Federal representative, prior to formal 
consultation, to determine whether a proposed Federal action may affect listed species or critical 
habitat. This process allows the Federal agency to utilize the Services’ expertise to evaluate the 
agency’s assessment of potential effects or to suggest possible modifications to the proposed 
action which could avoid potentially adverse effects.  If a proposed Federal action may affect a 
listed species or designated critical habitat, formal consultation is required (except when the 
Services concur, in writing, that a proposed action “is not likely to adversely affect” listed 
species or designated critical habitat). [50 CFR 402.02, 50 CFR 402.13] 

In-water activity – Any type of activity used to construct/repair/replace any type of in-water 
structure or fill; the act of dredging. 

In-water structures – watercraft access structures – Docks or piers, marinas, boat ramps, boat 
slips, boat lifts, floats, floating docks, pilings (depending on use), boat davits, etc. 

In-water structures – other than watercraft access structures – Bulkheads, seawalls, riprap, 
groins, boardwalks, pilings (depending on use), etc. 

Is likely to adversely affect – The appropriate finding in a biological assessment (or conclusion 
during informal consultation) if any adverse effect to listed species may occur as a direct or 
indirect result of the proposed action or its interrelated or interdependent actions and the effect is 
not: discountable, insignificant, or beneficial (see definition of “is not likely to adversely 
affect”). An “is likely to adversely affect” determination requires the initiation of formal 
consultation under section 7 of the ESA. 

Manatee Key 

April 2013 version 
Page 9 of 12 



__________________________________ 

Is not likely to adversely affect – The appropriate conclusion when effects on listed species are 
expected to be discountable, insignificant, or completely beneficial. Discountable effects are 
those extremely unlikely to occur.  Insignificant effects relate to the size of the impact and 
should never reach the scale where take occurs. Beneficial effects are contemporaneous positive 
effects without any adverse effects to the species.  Based on best judgment, a person would not 
(1) be able to meaningfully measure, detect, or evaluate insignificant effects or (2) expect 
discountable effects to occur. 

Manatee Protection Plan (MPP) – A manatee protection plan (MPP) is a comprehensive 
planning document that addresses the long-term protection of the Florida manatee through law 
enforcement, education, boat facility siting, and habitat protection initiatives.  Although MPPs 
are primarily developed by the counties, the plans are the product of extensive coordination and 
cooperation between the local governments, the FWC, the Service, and other interested parties. 

Manatee Protection Plan thresholds – The smallest size of a multi-slip facility addressed under 
the purview of a Manatee Protection Plan (MPP).  For most MPPs, this threshold is five slips or 
more. For Brevard, Clay, Citrus, and Volusia County MPPs, this threshold is three slips or more. 

Mangroves – Rooted emergent trees along a shoreline that, for the purposes of this key, include 
red mangrove (Rhizophora mangle), black mangrove (Avicennia germinans) and white 
mangrove (Laguncularia racemosa).

May affect – The appropriate conclusion when a proposed action may pose any effects on listed 
species or designated critical habitat.  When the Federal agency proposing the action determines 
that a “may affect” situation exists, then they must either request the Services to initiate formal 
consultation or seek written concurrence from the Services that the action “is not likely to 
adversely affect” listed species.  For the purpose of this key, all “may affect” determinations 
equate to “likely to adversely affect” and Corps Project Managers should request the Service to 
initiate formal consultation on the manatee or designated critical habitat.  No effect – the 
appropriate conclusion when the action agency determines its proposed action will not affect a 
listed species or designated critical habitat. 

Multi-slip facility – Multi-slip facilities include commercial marinas, private multi-family 
docks, boat ramps and associated trailer parking spaces, dry storage facilities and any other 
similar structures or activities that provide access to the water for multiple (five slips or more, 
except in Brevard, Clay, Citrus, and Volusia counties where it is three slips or more) watercraft.  
In some instances, the Corps and the Service may elect to review multiple residential dock 
facilities as a multi-slip facility. 

New access for watercraft – New dredging and the addition, expansion or improvement of 
structures such as, but not limited to, docks or piers, marinas, boat ramps and associated trailer 
parking spaces, boat lifts, pilings, floats, floating docks, floating vessel platforms, (residential 
boat lifts, pilings, floats, and floating vessel platforms installed in existing slips are not 
considered new access), boat slips, dry storage, mooring buoys, etc., that facilitates the addition 
of watercraft to, and/or increases watercraft usage in, waters accessible to manatees. 
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Observers – During dredging and other in-water operations within manatee accessible waters, 
the standard manatee construction conditions require all on-site project personnel to watch for 
manatees to ensure that those standard manatee construction conditions are met.  Within 
important manatee areas (IMA) and under special circumstances, heightened observation is 
needed. Dedicated Observers are those having some prior experience in manatee observation, 
are dedicated only for this task, and must be someone other than the dredge and equipment 
operators/mechanics.  Approved Observers are dedicated observers who also must be approved 
by the Service (if Federal permits are involved) and the FWC (if state permits are involved), 
prior to work commencement.  Approved observers typically have significant and often project-
specific observational experience.  Documentation on prior experience must be submitted to 
these agencies for approval and must be submitted a minimum of 30 days prior to work 
commencement.  When dedicated or approved observers are required, observers must be on site 
during all in-water activities, and be equipped with polarized sunglasses to aid in manatee 
observation.  For prolonged in-water operations, multiple observers may be needed to perform 
observation in shifts to reduce fatigue (recommended shift length is no longer than six hours).
Additional information concerning observer approval can be found at FWC's web page.

Residential boat lift – A boat lift installed on a residential dock facility. 

Residential dock density ratio threshold – The residential dock density ratio threshold is used 
in the evaluation of multi-slip projects in some counties without a State-approved Manatee 
Protection Plan and is consistent with 1 boat slip per 100 linear feet of shoreline (1:100) owned 
by the applicant. 

Residential dock facility – A residential dock facility means a private residential dock which is 
used for private, recreational or leisure purposes for single-family or multi-family residences 
designed to moor no more than four vessels (except in Brevard, Clay, Citrus, and Volusia 
counties which allow only two vessels). This also includes normal appurtenances such as 
residential boat lifts, boat shelters with open sides, stairways, walkways, mooring pilings, 
dolphins, etc.  In some instances, the Corps and the Service may elect to review multiple 
residential dock facilities as a multi-slip facility. 

Submerged aquatic vegetation (SAV) – Rooted, submerged, aquatic plants such as, but not 
limited to, shoal grass (Halodule wrightii), paddle grass (Halophila decipiens), star grass 
(Halophila engelmanni), Johnson’s seagrass (Halophila johnsonii), sago pondweed 
(Potamogeton pectinatus), clasping-leaved pondweed (Potamogeton perfoliatus), widgeon grass 
(Ruppia maritima), manatee grass (Syringodium filiforme), turtle grass (Thalassia testudinum),
tapegrass (Vallisneria americana), and horned pondweed (Zannichellia palustris).

Warm Water Aggregation Areas (WWAAs) and No Entry Areas – Areas within certain 
counties where increased densities of manatees occur due to the proximity of artificial or natural 
warm water discharges or springs and are considered necessary for survival.  Some of these areas 
may be federally-designated manatee sanctuaries or state-designated seasonal “no entry” 
manatee protection zones.  Projects proposed within these areas may require consultation in 
order to offset expected adverse impacts.  In addition, special permits may be required from the 
FWC in order to access these areas. 
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Watercraft access structures – Docks or piers, marinas, boat ramps and associated trailer 
parking spaces, boat slips, boat lifts, floats, floating docks, pilings, boat davits, dry storage, etc. 

Waters accessible to manatees – Although most waters of the State of Florida are accessible to 
the manatee, there are some areas such as landlocked lakes that are not.  There are also some 
weirs, salinity control structures and locks that may preclude manatees from accessing water 
bodies. If there is any question about accessibility, contact the Service or the FWC. 
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while meeting the transportation needs for both a growing population and a growing economy is the mission of FDOT. 
Transportation actions can and have been providing effective strategies to minimize WVCs, as well as supporting range 
expansion opportunities for the panther population.  

The Authorized Projects/Activity Types/ Descriptions section describes many of the project types FDOT undertakes to 
maintain and improve the SHS and these are described broadly to provide an indication of the activities associated with 
each. And as noted previously, many of the projects FDOT constructs could involve more than one of these projects or 
activity types under one contract. While it is difficult to make effect determinations for individual transportation 
projects without knowing the specific design details, this section will describe the generally anticipated effect 
determinations based on the project location and typically expected actions associated with the project type. Final 
effect determinations will be made through the Section 7(a)(2) consultation process either through the Minor 
Transportation Activities PA, or through the Section 7(a)(2) Consultation Form included in Appendix B. The Section 
7(a)(2) Consultation Form will also be used by FDOT for technical assistance and those results would be provided to the 
permitting agencies to rely on during their reviews. Other than those projects covered by the PA, the effect 
determinations outlined herein are preliminary only and should not be construed by FDOT or the USFWS as final effect 
determinations until the project specific details have been considered by both entities. Projects are grouped into the 
following categories:  

GROUP 1 Projects that qualify for the Minor Transportation Activities PA (Categories A, B, C) 

Category A: Activities with No Ground Disturbance
Category B: Activities with Minimal Ground Disturbance 
Category C: Activities with Moderate Ground Disturbance or In-Water Work

There are 26 activities covered by the PA (see Section III. Covered Activities and Table 1 of the 
PA) that result in either “no effect” or “may affect, not likely to adversely affect” (MANLAA) 
determinations. For those projects that result in a MANLAA determination, FDOT follows the 
conservation measures in the PA as applicable. For projects where the PA can be applied and 
applicable conservation measures can be followed, no further consultation for these activities 
is required. FDOT will document and report the use of this PA as required in sections 
Conservation Measures and Partnerships/Use of Conservation Plan by Others of the PA.  

GROUP 2 Projects with activities in Category A or B of the PA but require minor amounts of right of 
way and for which the PA conservation measures are still appropriate 

Many times, the types of actions described in the PA will require minor amounts of right of way 
either in fee, or for temporary access to accomplish the construction. These project types can 
include safety, RRR, bridge rehabilitation, in-kind bridge replacement, shared use paths 
landscaping, ITS, and maintenance. Some of these situations include: 

Corner clips (e.g., at intersections where a new mast arm signal foundation requires 
additional area) 

Small right of way strip (e.g., a few feet of additional area is needed to add or extend a 
turn lane for an intersection improvement) 

Temporary construction easement (TCE) (e.g., the contractor will need additional space 
during construction to build the facility, but that will not become part of the final 
transportation facility and is typically returned to the original or better condition). 

Right of entry (e.g., similar to TCE) 

License agreement – revokable permission to access adjacent property to improve 
harmonization for the benefit of the adjacent property owner. 

djarvis
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If the land cover type for these minor right of way needs is either Urban or Water as defined in 
the USFWS Panther Habitat Assessment Methodology (September 2012), which are assigned a 
value of 0, then these projects can apply the appropriate effect determination in the PA as long 
as the applicable conservation measures are followed.  

GROUP 3 Projects with activities in Category A or B of the PA that do not fit in Group 2, and Projects 
with activities in Category C of the PA that require right of way or reach a MA determination 
when using the PA 

These project types would be the same as those in Group 1 or 2 but require more right of way. 
However, this group is still generally not expected to have significant impacts and are considered 
activities to maintain (repair, replacement, or preventative actions to maintain or restore 
existing infrastructure in order to retain existing conditions and functionality of the 
transportation system) or modernize (enhance the existing transportation system, primarily to 
correct for substandard conditions for the safety of its users) the transportation system.  

1) For these projects, FDOT will first apply the USACE Florida Panther Effect Determination
Key (February 19, 2007).

a. For projects that reach a “no effect” determination through the key, no further
consultation will be required.

b. For projects that reach a “may affect” determination FDOT will evaluate habitat
impacts and documented panther occurrences as follows:

i. FDOT will purchase the appropriate PHUs based on the USFWS Panther
Habitat Assessment Methodology (September 2012), except for retrofit
projects in which case FDOT may use the methodology in Appendix G
address any PHUs that may be required.

ii. Where there is a documented panther occurrence within a two-mile
radius of the project limits within the last two years FDOT will evaluate
implementing the following conservation measures as applicable and
appropriate for the project conditions.

1. ROW fencing (to reduce potential for WVCs).

2. Riprap Modifications under bridges to support incorporation of
wildlife shelves.

3. Culvert upgrades or new culverts intended to reduce WVCs.

4. Application of other conservation measures outlined in this
Plan.

iii. The final effect determination will be based on the use of the Section
7(a)(2) Consultation Form (Appendix B) and the conservation measures
that can be provided by the project.

GROUP 4 Projects not covered by the PA outside the Panther focal area 

This group includes projects such as Add Lanes and Reconstruct, New Construction, Bridge 
Widening, Rest Areas/Welcome Centers/Service Plazas/Weigh Stations, and retro fit Wildlife 
Crossings. When these project types are outside of the panther focus area, no habitat impact 
offsets through purchase of PHUs is anticipated, but there may be an opportunity for FDOT to 
provide conservation measures that reduce WVCs (current or future anticipated) or that support 
range expansion. FDOT will take into account documented panther vehicle hot spots (e.g., most 
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recent version of the Southwest Florida Roads Hot Spots GIS data layer) within the project limits 
and will evaluate implementing conservation measures outlined in this Plan as applicable and 
appropriate for the project conditions.  

1) For projects with documented panther occurrences related to vehicle mortality, it is
anticipated that these projects would generally result in a “may affect, likely to
adversely affect” determination and conservation measures would be documented in
the Section 7(a)(2) Consultation Form.

2) For projects with documented panther occurrences, but none related to vehicle
mortality it is anticipated these projects would generally result in a “may affect, not
likely to adversely affect” and conservation measures (if any) would be documented in
the Section 7(a)(2) Consultation Form.

3) For projects with no documented panther occurrences, it is anticipated these projects
would result either in a “no effect” or in a “may affect, not likely to adversely affect”
when there are beneficial effects from implementing proactive conservation measures.
Either scenario would be documented in the Section 7(a)(2) Consultation Form.

GROUP 5 Projects not covered by the PA inside the panther focal area 

This group includes the same project types as those in Group 4 but occur in the panther focus 
area. Both habitat and the potential for direct impacts to panthers will be addressed through 
conservation measures for these projects using conservation measures outlined in this Plan as 
appropriate and applicable to the project conditions. 

1) For projects in the focus area that do not fragment existing habitat and that do not have
documented vehicle mortality, FDOT will offset habitat impacts with the purchase of
appropriate PHUs based on the USFWS Panther Habitat Assessment Methodology
(September 2012), except for retrofit projects in which case FDOT may use the
methodology in Appendix G to address any PHUs that may be required. FDOT will
evaluate implementing conservation measures that could reduce the potential for
future WVCs outlined in this Plan as applicable and appropriate for the project
conditions. It is anticipated that these projects would generally result in “may affect,
not likely to adversely affect” determinations. Results will be documented in the Section
7(a)(2) Consultation Form.

2) For projects in the focus area that do not fragment existing habitat but that do have
documented vehicle mortality, FDOT will offset habitat impacts with the purchase of
appropriate PHUs based on the USFWS Panther Habitat Assessment Methodology
(September 2012). FDOT will evaluate implementing conservation measures that would
reduce the WVCs outlined in this Plan as applicable and appropriate for the project
conditions. It is anticipated that these projects would generally result in “may affect,
likely to adversely affect” determinations. Results will be documented in the Section
7(a)(2) Consultation Form.

3) For projects in the focus area that do fragment existing habitat, regardless of
documented vehicle mortality, FDOT will offset habitat impacts with the purchase of
appropriate PHUs based on the USFWS Panther Habitat Assessment Methodology
(September 2012). FDOT will evaluate implementing conservation measures that would
reduce the WVCs (current or future anticipated) outlined in this Plan as applicable and
appropriate for the project conditions. It is anticipated that these projects would
generally result in “may affect, likely to adversely affect” determinations. Results will be
documented in the Section 7(a)(2) Consultation Form.

For projects with no documented panther occurrences, it is anticipated these projects 
would result either in a “no effect” or in a “may affect, not likely to adversely affect” 
when there are beneficial effects from implementing proactive conservation measures. 
Either scenario would be documented in the Section 7(a)(2) Consultation Form. 
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AP P EN DI X  B S E C T I O N  7 ( A ) ( 2 )  P R O C E S S

Section 7(a)(2) Process
Note that the Section 7(a)(2) form may be modified as mutually agreed by FDOT and USFWS for improving 
clarity and utility. 



FDOT Transportation Project Panther Section 7(a)(2) Form Rev. 12/14/23

FLORIDA DEPARTMENT OF TRANSPORTATION
CONSERVATION PLAN FOR THE FLORIDA PANTHER  

PROJECT-LEVEL SECTION 7 FORM

Purpose:   The purpose of this form is to ensure that the Florida Department of Transportation 
(FDOT) complies with Section 7(a)(2) and 9 of the Endangered Species Act (ESA) 
and the procedures for informal and formal consultation described in Code of 
Federal Regulations 402.13 and 402.14 for the action(s) associated with the FDOT 
Conservation Plan for the Florida Panther (Plan) described below in Section 
B. Specifically, this project-level section 7(a)(2) form is only for the endangered
Florida panther which is covered by the Plan described in the Action section. And
this form documents, quantifies, exempts, and tracks take of Florida Panther that
is reasonably certain to occur. A separate consultation is required for any other
listed species and/or critical habitats in the action area.

Action: Implementation of FDOT activities or projects in accordance with the Plan, 
developed under Section 7(a)(1) of the Endangered Species Act (ESA) of 1973. 
Activities and projects are defined in the section Authorized Projects/Activity 
Types/Descriptions of the Plan and may occur either within the Florida panther 
focus area or outside the focus area with potential for effects (either beneficial or 
adverse).  

Projects that qualify for ESA consultation under the FDOT Programmatic 
Approach for Minor Transportation Activities (PA) (refer to Section V, Group 1) 
will be documented through use of the Statewide Environmental Project Tracker 
(SWEPT) PA tool and not on this form.  

Date: Click to enter a date. 

FDOT Project Title:  
FDOT Financial Project ID: 
FDOT District:  
County:  

Service Consultation Code:  
Date Received:  
Consultation Initiation Date: 

Authorized Projects/Activity
of the Plan and may occur either within the Florida panther 

Endangered Species Act (ESA) of 1973. 
Authorized Projects/Activity

of the Plan and may occur either within the Florida panther 
Authorized Projects/ActivityAuthorized Projects/ActivityAuthorized Projects/Activity













Habitat Type FLUCFCS Codes Land Value Acre (ac)
 Primary Equivalent 

Habitat Units 0.10 PHU Multiplier
Hardwood swamp 6170 9.2 63.59 195 19.5
Dry prairie 3100, 3200 6.3 4.35 9 0.9
Unimproved pasture 2120 5.7 24.51 47 4.7
Shrub swamp/brush 6310 5.5 0.20 0.4 0.04
Improved pasture 2110 5.2 32.88 57 5.7
Marsh/ wet prairie 6410, 6430 4.7 55.64 87 8.7
Exotic/Nuisance plants 4220, 6190 3 20.33 20 2.0
Barren/Disturbed lands 7400 3 50.43 50 5.0
Water 5100, 5120 0 45.77 0 0.0
Urban 1110, 8140 0 2.51 0 0.0

300.21 466.00 46.60TOTAL

PHU ANALYSIS FOR A PANTHER ENHANCEMENT AREA FROM A NEW WILDLIFE CROSSING WITH NO WILDLIFE FENCING




