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1.0 EXECUTIVE SUMMARY 

The Florida Department of Transportation (FDOT) District 4 is conducting an 
Interstate 95 (I-95) Project Development and Environment (PD&E) Study to 
evaluate interchange improvements at Hallandale Beach Boulevard, Pembroke 
Road, and Hollywood Boulevard. The project is in Broward County, Florida and is 
contained within the municipalities of Hallandale Beach, Pembroke Park, and 
Hollywood. The project is approximately three miles long and extends from south 
of Hallandale Beach Boulevard to north of Hollywood Boulevard (Mileposts 0.0-
3.1). 

This Natural Resources Evaluation (NRE) Report is prepared in accordance with 
the FDOT PD&E Manual Chapters (Wetlands and Other Surface Waters, Protected 
Species and Habitat, and Essential Fish Habitat), all dated July 1, 2023, and other 
state and federal laws and requirements. This report is an update to the 
December 2021 report, documented in the SWEPT file, and is based on the 
preferred alternative refinements completed in 2023 after further coordination 
with the local municipalities. U.S. Fish and Wildlife Service (USFWS) concurred with 
the determinations in 2021 (see Appendix A) and the determinations have not 
changed with this update.  

This project resulted in an effect determination of May Affect, Not Likely to 
Adversely Affect for the federally listed eastern indigo snake, wood stork, and 
Florida bonneted bat (FBB), and No Effect on the Everglade snail kite, American 
crocodile, and Florida manatee.  

The project will also have No Effect Anticipated on the state-listed gopher tortoise, 
and No Adverse Effect Anticipated on the Florida burrowing owl, little blue heron, 
and tricolored heron. 

One mangrove wetland, four wet stormwater swales with hydrophytic 
vegetation, and ten stormwater ponds are present within 500 feet of the project 
corridor. No natural wetland systems will be impacted by the project. 
Landscaped cypress trees are located in a stormwater swale east of I-95 and 
south of Johnson Street. Approximately 2.22 acres of direct impacts to South 
Florida Water Management District (SFWMD) permitted stormwater swales within 
the existing I-95 right of way (ROW) are anticipated due to construction activities. 
It should be noted that the C-10 Canal is also referred to as the Hollywood Canal 
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in the vicinity of Hollywood Boulevard. For this report, this canal will be referenced 
as the C-10 Canal. 

Mangrove habitats that are Essential Fish Habitat (EFH) and Habitat Area of 
Particular Concern (HAPC) were observed along the C-10 Canal on the north side 
of the bridge only. Two benthic surveys were conducted and no benthic 
resources (i.e., submerged aquatic vegetation (SAV)) were identified and no in-
water work is proposed. Therefore, no involvement with EFH is anticipated. 

2.0 PROJECT OVERVIEW 
2.1 PROJECT DESCRIPTION AND LOCATION 

The project limits are I-95 from south of Hallandale Beach Boulevard (SR 858) to 
north of Hollywood Boulevard (SR 820), a distance of approximately three miles 
(see Figure 2.1). The PD&E Study is proposing improvements to the Hallandale 
Beach Boulevard, Pembroke Road, and Hollywood Boulevard interchanges. The 
project is contained within the municipalities of Hallandale Beach, Pembroke 
Park, and Hollywood. 

I-95 is the primary north-south interstate facility that links all major cities along the
Atlantic Seaboard and is one of the most important transportation systems in
southeast Florida. I-95 is one of the two major expressways that connects major
employment centers and residential areas within the South Florida tri-county area.
I-95 is part of the State's Strategic Intermodal System (SIS) and the National
Highway System. In addition, I-95 is designated as an evacuation route. I-95, within
the project limits, currently consists of eight general use lanes (four in each
direction) and four dynamically tolled express lanes (two in each direction).

There are three existing full interchanges within the project limits located at 
Hallandale Beach Boulevard, Pembroke Road, and Hollywood Boulevard. 
Hallandale Beach Boulevard consists of four lanes west of I-95 and six lanes east 
of I-95. Pembroke Road and Hollywood Boulevard each have six lanes west of I-
95 and four lanes east of I-95. 

This PD&E Study is evaluating the potential modification of existing entrance and 
exit ramps serving the three interchanges within the project limits. Widening and 
turn lane modifications at the ramp terminals were evaluated to facilitate the 
ramp modifications and improve the access and operation of the interchanges. 
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Figure 2.1 – Project Location Map
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2.2 PURPOSE AND NEED OF THE PROJECT 

The purpose and need for this project are to add lanes to the interchange and ramp 
terminal intersections at Hallandale Beach Boulevard, Pembroke Road, and 
Hollywood Boulevard. Other considerations for the purpose and need of this project 
include improving safety, system linkage, modal interrelationships, transportation 
demand, social demands, economic development, and emergency evacuation.  

Adding lanes within the study area will enhance the mobility of people and goods 
by alleviating current and future congestion at the interchanges and on the 
surrounding freight and transit networks. Reduced congestion will serve to maintain 
and improve viable access to the major transportation facilities and businesses in the 
area. 

The I-95 PD&E Study phase from south of Hallandale Beach Boulevard to north of 
Hollywood Boulevard is included in the Broward Metropolitan Planning Organization 
(MPO) 2045 Long Range Transportation Plan (LRTP), Transportation Improvement 
Program (TIP), FDOT Work Program, FDOT State TIP (STIP), and FDOT SIS Five Year Plan. 

Additionally, social and economic demands on the I-95 corridor will continue to 
increase as population and employment increase. The Broward County MPO LRTP 
predicted that the population would grow from 1.9 million in 2018 to 2.2 million by 
2045, an increase of 16 percent. Jobs were predicted to increase from 0.9 to 1.2 
million during the same period, an increase of 25 percent. 

2.3 PREFERRED ALTERNATIVE 

A preferred alternative was selected in September 2021. Subsequent coordination 
with the local municipalities generated several requests to modify the preferred 
alternative in specific areas to meet their local needs.  Therefore, FDOT addressed 
these requests and evaluated several modifications to the preferred alternative. 

In 2023, FDOT completed the evaluation and finalized the refinements to the 
preferred alternative. The refined preferred alternative is proposing a combination of 
ramp modifications and collector distributor roads adjacent to the I-95 mainline lanes. 
Collector distributor roads are extra lanes between the interstate freeway lanes and 
local frontage/crossing roads. Their primary purpose is to move vehicle lane changing 
away from the high-speed traffic on the interstate lanes.  Lane changes occur on the 
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collector distributor roads as vehicles move from the interstate to the frontage roads 
or other connecting roadways and vice versa.  

Figure 2.2 shows a schematic line diagram of the refined preferred alternative. 

Northbound Direction – In the northbound direction, the preferred alternative is 
proposing two auxiliary lanes between Ives Dairy Road and Hallandale Beach 
Boulevard.  The outside auxiliary lane becomes the exit ramp to Hallandale Beach 
Boulevard.  The inside auxiliary lane becomes the exit ramp to Pembroke Road, which 
happens just south of the I-95/Hallandale Beach Boulevard bridge overpass.  With this 
design, the existing exit ramp to Pembroke Road was relocated from south of 
Pembroke Road to south of Hallandale Beach Boulevard. The exit ramp to Pembroke 
Road crosses over the entry ramp from Hallandale Beach Boulevard and stays 
elevated until reaching Pembroke Road. The preferred alternative is proposing a new 
local ramp connection between Hallandale Beach Boulevard and Pembroke Road. 
This connection will allow local traffic to travel between the two crossing roadways in 
the northbound direction without entering the I-95 mainline lanes.   

The preferred alternative is also proposing a collector distributor road between 
Pembroke Road and north of Hollywood Boulevard. The existing exit ramp to 
Hollywood Boulevard was relocated from south of Hollywood Boulevard to just north 
of the I-95/Pembroke Road bridge overpass.  The entry ramp from Pembroke Road 
merges with the exit ramp to Hollywood Boulevard becoming a two-lane collector 
distributor road. The outside lane of the collector distributor road becomes the exit to 
Hollywood Boulevard and the inside lane becomes the Pembroke Road entry ramp 
to I-95.  The Hollywood Boulevard entry ramp merges with the Pembroke Road entry 
ramp becoming a two-lane on-ramp to I-95.  

Southbound Direction – In the southbound direction, the preferred alternative is also 
proposing a collector distributor road between north of Hollywood Boulevard and 
Pembroke Road.  The collector distributor road begins with a two-lane exit ramp just 
south of Johnson Street serving Hollywood Boulevard and Pembroke Road.  The two 
lanes continue south until reaching Hollywood Boulevard. Before reaching Hollywood 
Boulevard, a one-lane left-hand exit ramp opens to continue traveling south to 
Pembroke Road.  The exit ramp to Pembroke Road continues south over Hollywood 
Boulevard and crosses over the entry ramp from Hollywood Boulevard until reaching 
Pembroke Road. The preferred alternative is proposing a new local ramp connection 
between Hollywood Boulevard and Pembroke Road.  
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This connection will allow local traffic to travel between the two crossing roadways in 
the southbound direction without entering the I-95 mainline lanes.   
 
The preferred alternative is proposing to relocate the existing southbound entry ramp 
from Pembroke Road to south of Hallandale Beach Boulevard.  This entry ramp from 
Pembroke Road crosses over the southbound exit ramp to Hallandale Beach 
Boulevard and stays elevated over Hallandale Beach Boulevard and over the entry 
ramp from Hallandale Beach Boulevard. The ramp comes down and enters I-95 
southbound. This entry ramp from Pembroke Road together with the entry ramp from 
Hallandale Beach Boulevard becomes two southbound auxiliary lanes between 
Hallandale Beach Boulevard and Ives Dairy Road.    
 
Intersection Improvements – Ramp terminal intersection modifications were identified 
at Hallandale Beach Boulevard, Pembroke Road, and Hollywood Boulevard to 
improve the access and operations to and from I-95. Figure 2.2 depicts these 
improvements.  
 
Stormwater Ponds/Swales – Twenty-three dry retention swales are proposed along I-
95 and one wet detention pond is proposed within the Sunset Property. This pond is 
located on the east side of I-95 just north of Johnson Street and will be developed in 
association with the City of Hollywood. The Orangebrook Golf Course and Country 
Club, owned by the City of Hollywood and a Section 4(f) resource, was considered 
to provide stormwater treatment area. However, the City of Hollywood is currently 
redeveloping this property and therefore it is not feasible at this time for use as a 
stormwater treatment location.  
 

3.0 EXISTING CONDITIONS 
 
This project is in southern Broward County within the incorporated City of 
Hallandale Beach, Town of Pembroke Park, and City of Hollywood. The corridor 
begins at the Broward/Miami-Dade County Line and continues north along I-95 
to Johnson Street. At the three interchanges, the approximate street 
improvement limits are: Hallandale Beach Boulevard from Hammock Lane to west 
of NW 10th Terrace, Pembroke Road from east of South Park Road to NW 9th 
Avenue, and Hollywood Boulevard from Jaycee Boulevard to North 29th Avenue. 
 
The study area consists of a completely developed urban environment, with 
minimal to moderate habitat for listed species within and immediately adjacent 
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to the ROW. Stormwater swales containing hydrophytic vegetation and standing 
water are located within or adjacent to the I-95 ROW; all are permitted by SFWMD 
as dry swales part of the existing surface water management system. One canal 
(C-10 Canal) is located adjacent to the proposed improvements on Hollywood 
Boulevard, west of I-95. A fringe mangrove wetland is also found on the north side 
of Hollywood Boulevard adjacent to the C-10 Canal, and within Stan Goldman 
Memorial Park.  

Ten man-made stormwater ponds are also within 500 feet of the project area. 
These areas include drainage ponds along the I-95 corridor and within the three 
project interchanges. These other surface waters (OSW’s) are primarily associated 
with commercial, residential, and golf course developments. 

3.1 EXISTING AND FUTURE LAND USE 

Existing land use within and adjacent to the project corridor was mapped using 
SFWMD Land Use and Cover nomenclature (see Figure 3.1). The primary land uses 
adjacent to the project corridor are comprised of residential and commercial 
uses. The Town of Pembroke Park and the Cities of Hallandale Beach and 
Hollywood, as well as Broward County, adopted comprehensive plans to establish 
goals, objectives, and policies for future growth pursuant to Chapter 163, Florida 
Statutes. These plans include Future Land Use Elements as well as Transportation 
Elements (see Appendix B). Future land use includes residential, commercial, 
educational, and parks and open space. 

3.2 SOILS 

Based on the Natural Resources Conservation Service (NRCS) Soil Survey, 
mapped soil types within proximity to the proposed improvements are shown in 
Figure 3.2 and are classified in Table 3.1. 

Five of the ten soils listed in Table 3.1 are classified as hydric. These soils are mainly 
characterized as poorly to very poorly drained muck or sandy soils. Most of the 
areas within and adjacent to the project corridor have been disturbed by 
residential and infrastructure development and may not currently exhibit historic 
soil conditions.  
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Table 3.1 - Mapped Soils within 500 Feet of the Project Corridor 

Soil Name Hydric Rating 

Arents, organic substratum-Urban land complex No 

Arents-Urban land complex No 

Dade fine sand Yes 

Dade-Urban land complex Yes 

Immokalee, limestone substratum-Urban land complex Yes 

Okeelanta muck, drained, frequently ponded, 0 to 1 percent slopes Yes 

Pennsuco silty clay loam Yes 

Udorthents No 

Udorthents, marly substratum-Urban land complex No 

Udorthents, shaped No 

Urban land complex No 

Water N/A 

3.3 OTHER ENVIRONMENTAL FEATURES 

Review of the Florida Natural Areas Inventory (FNAI) Conservation Lands 
Geographical Information System (GIS) Data Catalog revealed there are no 
conservation areas adjacent to the project corridor.  

4.0 PROTECTED SPECIES AND HABITAT 

The project was evaluated for impacts to wildlife and habitat resources, including 
protected species, in accordance with 50 Code of Federal Regulations (CFR) Part 
402 of the Endangered Species Act (ESA) of 1973, as amended, Florida 
Department of Agriculture and Consumer Services (FDACS) Regulations 581.185 
Florida Statutes and Chapter 5B-40 of the Florida Administrative Code, and the 
FDOT PD&E Manual. Wildlife and plant species are protected under the ESA, the 
Migratory Bird Treaty Act (MBTA), and the State of Florida, pursuant to Florida 
Statute 379.411. USFWS concurred with the determinations in 2021 (see Appendix 
A) and the determinations have not changed with this update.

Remnant wetland habitat and manmade surface waters (canals, ponds) exist 
within the project corridor, providing potential nesting and foraging habitat for 
federal and state-listed species. The C-10 Canal, west of I-95, is accessible to the 
Florida manatee and American crocodile, and brackish mangrove wetlands in 
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this canal provide suitable foraging habitat for listed wading birds, however, no 
work is proposed within this canal or wetlands. OSWs adjacent to the project area, 
including stormwater ponds, may contain some foraging habitat for wading birds. 
Four wet swales as well as other maintained grassed areas/swales are located 
within the project’s ROW. These areas provide marginal habitat for the eastern 
indigo snake, burrowing owl, gopher tortoise, and associated commensal 
species. Habitat for listed plant species nor observations of these species were 
observed during field reviews.  

4.1 ASSESSMENT METHODOLOGY 

Road improvements associated with the preferred alternative are primarily 
contained within the existing ROW of I-95, Hollywood Boulevard, Pembroke Road, 
and Hallandale Beach Boulevard. Additional ROW is being acquired primarily for 
drainage purposes including ponds and swales. Throughout the urban, 
developed corridor, a combination of windshield and pedestrian surveys were 
used to conduct the field reviews. Existing conditions field reviews were originally 
conducted on February 24 and 27, 2017. Additional field reviews were conducted 
to update previously identified resources. These field verification reviews were 
conducted on September 22, 2020, November 18, 2020, and November 20 and 
21, 2023. Photographs from the latest field surveys are included in Appendix C. 
Benthic surveys were conducted in the C-10 Canal on August 23, 2017, and 
September 16, 2020, during daylight hours. The benthic surveys involved transects 
within the canal, extending 100 feet from the northern and southern end of the 
Hollywood Boulevard Bridge. An updated benthic survey was not conducted 
since no work is proposed in the canal. FBB visual roosting surveys were 
conducted on the bridges at the intersections and all trees adjacent to the 
project corridor on July 29, 2021, and surveys were updated November 20 and 
21, 2023.  

4.2 DATA COLLECTION 

A preliminary desktop review was conducted in 2021 and was updated in 2023 
prior to performing the updated field assessments. Data collection through 
literature review, Environmental Technical Advisory Team (ETAT) comments, 
agency database searches, agency coordination, and GIS analyses were 
performed to identify federal and state protected species occurring or potentially 
occurring within the project area that may be impacted by the construction of 
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the I-95 proposed improvements. Information sources and databases used for the 
wildlife analyses include the following: 

 ESRI and Google Earth aerial imagery

 FDOT’s Efficient Transportation Decision Making (ETDM) Screening Summary
Report Number 14254 (incorporated by reference)

 FDOT’s ETDM Environmental Screening Tool (EST)

 FNAI Biodiversity Matrix

 Florida Fish and Wildlife Conservation Commission (FWC) databases

 FWC Bald Eagle Nesting database

 FWC Waterbird Colony Locator

 FWC's Strategic Habitat Conservation Areas (SHCA)

 National Marine Fisheries Service (NMFS) EFH Mapper

 USFWS Environmental Conservation Online System (ECOS)

 USFWS Information for Planning and Consultation (IPaC)

 USFWS Listed Species GIS databases

 USFWS Comprehensive Everglades Restoration Plan (CERP) Manatee
Accessibility Map

4.3  LISTED SPECIES EFFECT DETERMINATIONS 

As stated above, listed species databases for Broward County and FNAI were 
reviewed to develop a project-specific protected species list and then compared 
to field conditions observed during the field reviews to correlate the habitat of 
each listed species with habitat present on the corridor. Per the USFWS’ IPaC 
database, no Critical Habitats are present in this area. Consultation Areas are 
present for American crocodile, FBB, and Everglade snail kite. 

4.3.1 Federally Listed Species 

The potential effect of the preferred alternative on each federally listed species 
is summarized in Table 4.1. Note that species listed as federally endangered or 
threatened are also listed by the State of Florida as endangered or threatened. 
A total of seven federally listed species were identified based on the database 
review (IPaC) and existing habitat to potentially occur in the project area. Each 
species, their habitat requirements, and potential for occurrence are briefly 
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discussed in the following sections. Note the potential for occurrence is based on 
additional research on species habitats and field reviews and are further defined 
below: 

• No – The corridor is outside the species’ known range, or the corridor is within
the species’ range but no suitable habitat for, or previous documentation of
this species occurs, within the corridor, and it was not observed during field
reviews.

• Low – The corridor is located within the species’ known range and minimal or
marginal quality habitat is present within or adjacent to the corridor. However,
there are no documented occurrences of the species in the vicinity, and it was
not observed during field reviews.

• Moderate – The corridor is within the species’ range and suitable habitat exists;
but there are no known occurrences of the species, and it was not observed
during field reviews.

• High – The project is within the species’ known range, suitable habitat exists
within the corridor, there is a minimum of one documented occurrence of the
species within the corridor and/or the species was observed during field
reviews.

Table 4.1 - Federally Listed Species Determination of Effect 

Scientific Name Common Name 
Listing 
Status* 

Potential of 
Occurrence 

Determination 
of Effect** 

REPTILES 
Drymarchon corais couperi Eastern Indigo Snake FT Low MANLAA 

Crocodylus acutus American Crocodile FT Moderate NE 

BIRDS 
Mycteria americana Wood Stork FT High MANLAA 

Rostrhamus sociabilis 
plumbeus 

Everglade Snail Kite FE Low NE 

MAMMALS 
Trichechus manatus Florida Manatee FT High NE 

Eumops floridanus Florida Bonneted Bat FE High MANLAA 
Note: *FT = Federally designated Threatened; FE = Federally designated Endangered; T/SA = Threatened due 
to similarity of appearance 
** NE = No Effect; MANLAA = May Affect, Not Likely to Adversely Affect 



Natural Resources Evaluation Update 
I-95 (SR 9) PD&E Study

Page 16 

Eastern Indigo Snake 
The eastern indigo snake is listed as Threatened by USFWS. Habitat for this snake is 
broad, ranging from scrub and sandhills to wet prairies and disturbed uplands. 
Low quality habitat is present in areas of open, undeveloped land along the 
corridor (e.g., canal banks, vacant lots). These snakes often inhabit gopher 
tortoise burrows, although no burrows were observed within the corridor. While 
disturbed, upland habitat is present adjacent to the project ROW, only minimal 
habitat for the gopher tortoise was present in the study area and no potential 
eastern indigo snake habitat will be impacted. Individuals of this species were not 
observed during field reviews. To minimize potential adverse effects to the eastern 
indigo snake during construction, the FDOT will adhere to the Standard Protection 
Measures for the Eastern Indigo Snake (USFWS 2021, see Appendix D). These 
measures will be incorporated into the final project construction documents. 
Additionally, the Programmatic Indigo Snake Key (USFWS, July 2017) was also 
reviewed (see Appendix E). Based on this key, site conditions, and incorporation 
of standard protection measures, the FDOT determined the project May Affect, 
Not Likely to Adversely Affect the eastern indigo snake.  

American Crocodile 
The American crocodile is listed as Threatened by USFWS and the project corridor 
is within the USFWS Consultation Area for the American crocodile (see Figure 4.1). 
During the non-nesting season, the American crocodile is found primarily in fresh 
and brackish water inland swamps, creeks, and bays. Nesting habitat includes 
sites with well drained sandy shorelines or marl creek banks adjacent to deep 
water. Crocodiles also nest on elevated man-made structures such as canal 
berms. This species may forage within the C-10 Canal, however, the canal banks 
are not suitable for nesting due to heavy vegetation, riprap, and seawalls. A 
crocodile warning sign was observed on the north side of Hollywood Boulevard 
adjacent to Stan Goldman Memorial Park. Individuals or nests of this species were 
not observed during field reviews, however unconfirmed sightings have been 
reported by residents. Based on the project location, no suitable nesting habitat, 
field review results, and no in-water work proposed in the C-10 Canal, the FDOT 
determined the project will have No Effect to the American crocodile. 

Everglade Snail Kite 
The Everglade snail kite is listed as Endangered by USFWS. They are medium-sized 
hawks with deep red eyes and a white rump patch. The project corridor is within 
the USFWS consultation area for this species (see Figure 4.1).  
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They regularly occur in lake shallows along the shores and islands of many major 
lakes, such as Lake Okeechobee, as well as expansive marshes of southern Florida 
such as Everglades National Park and the Water Conservation Areas over 16 miles 
west of the project. Kites nest primarily from January through July, though they 
can nest nearly year-round. This species relies almost entirely on apple snails for 
food. Foraging habitat consists of relatively shallow emergent wetland 
vegetation, either within extensive marsh systems, or in lake littoral zones. Kites nest 
in a variety of vegetation types, including both woody vegetation such as willows 
(Salix sp.), cypress (Taxodium sp.), pond apple (Anona glabra), as well as invasive, 
exotic species such as melaleuca (Melaleuca quinquenervia).  
 
This species almost always nests in areas with good foraging habitat nearby. There 
is no suitable nesting or foraging habitat in the project area. Individuals or nests of 
this species or apple snails (the kite’s primary food source) were not observed 
during field reviews. Due to no suitable habitat being in the project area, the FDOT 
has determined the project will have No Effect on the Everglade snail kite. 
 
Wood Stork  
The wood stork is listed as Threatened by USFWS. The wood stork is a large wading 
bird that nests in colonies in inundated wetland forests, and forages in water 
depths ranging from two to 15 inches. The project corridor falls within the Core 
Foraging Area (CFA-18.6 miles) of two nesting wood stork colonies: Sawgrass Ford 
and Emerald Estates 1 and 2 Griffin (see Figure 4.2). Wetlands, wet swales, and 
portions of some stormwater ponds and canals contain suitable foraging habitat 
(SFH) for this species. Individuals of this species were not observed during field 
reviews. The project is anticipated to impact 2.22 acres of drainage swales; 
however, an approximate 3-acre stormwater pond with littoral shelf is proposed 
in the old Sunset Golf Course (currently vacant land and proposed location for a 
stormwater pond, hereby mentioned as Sunset Property) and will compensate for 
loss of wet swales (potential foraging habitat) along I-95. Based on the Wood Stork 
Effect Determination Key (USFWS, May 18, 2010; see Appendix F), minor impacts 
to SFH associated with the preferred alternative, and new swales and a pond 
proposed as part of the proposed drainage system, the FDOT determined the 
project May Affect, Not Likely to Adversely Affect the wood stork. 
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West Indian (Florida) Manatee  
The Florida manatee is listed as Threatened by USFWS. The manatee is a large, 
aquatic mammal that inhabits marine, brackish, and freshwater systems in 
coastal and riverine areas and forages on seagrasses and other aquatic 
vegetation. According to the USFWS Manatee Fort Lauderdale Field Station 
Accessibility Map, the C-10 Canal is accessible to manatees. A control structure, 
however, is present in the canal approximately 167 feet south of Hollywood 
Boulevard, prohibiting further manatee access south into the Orangebrook Golf 
Course and Country Club. Individuals of this species were not observed during 
field reviews and no in-water work is proposed at the C-10 Canal. Based on the 
information above and the Manatee Effect Determination Key (USFWS, April 2013; 
see Appendix G), the FDOT determined the project will have No Effect to the 
Florida manatee. 
 
Florida Bonneted Bat  
The FBB is listed as Endangered by USFWS. The FBB is the largest bat species in Florida. 
This species is non-migratory and inhabits a variety of natural habitats including 
tropical hardwoods, pineland, and mangrove habitats, as well as man-made areas 
such as golf courses, bridges, buildings, neighborhoods, and road landscaped areas. 
The project corridor is within the USFWS FBB Consultation Area as well as the South 
Florida Urban Bat Area (see Figure 4.3). According to Global Positioning System (GPS) 
and radio-telemetry data collected on FBB, they may travel large distances while 
foraging, travelling an average distance of one to 9.5 miles from the roost though 
most observed are within 1 mile of their roost. The FBB prefers open spaces for foraging 
and trees for nesting, although artificial structures can also be used. Within the project 
corridor there is limited habitat except for the Orangebrook Golf Course and Country 
Club, Sunset Property, landscaped trees, and canals. No work is proposed in 
Orangebrook Golf Course and Country Club. Individuals were not observed during 
field reviews but potential roosting habitat (i.e., landscape trees and bridges) are 
present.  
 
Potential roosting habitat in the form of trees/palms in the survey area were visually 
observed on July 29, 2021, and potential roosting structures were observed and 
located with a GPS (see Appendix H for report). An additional visual survey was 
conducted on November 20 and 21, 2023 to evaluate roosting habitat suitability (i.e., 
displaying suitable size with broken branches or snags, cavities, hollows, loose bark, or 
crevices with a diameter opening of one inch or greater). If a cavity was observed, it 
was viewed with binoculars and evaluated for indicators of bat roosting.  
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Tree species, Diameter at Breast Height (DBH), height, cavity presence, and guano 
presence were recorded. No evidence of FBBs was observed, however, several trees 
meet the FBB roosting habitat criteria. All three bridges in the project corridor were 
reviewed for bats and no evidence of bats was observed. FDOT commits to perform 
additional surveys during design and to continue coordination with USFWS regarding 
survey methods and additional Best Management Practices (BMPs).  
 
4.3.2 State Listed Species 
The potential effect on each state-only listed species is summarized in Table 4.2. A 
total of four state-only listed species were identified to potentially occur in the project 
area. Each species and their habitat requirements are discussed in the following 
sections. 

Table 4.2 - State Listed Species Determination of Effect 

Scientific Name Common Name Listing Status* 
Potential of 
Occurrence 

Determination of Effect 

REPTILES 

Gopherus polyphemus Gopher Tortoise ST Low No Effect Anticipated 

BIRDS 

Athene cunicularia 
floridana 

Florida Burrowing Owl ST High 
No Adverse Effect 

Anticipated 

Egretta caerulea Little Blue Heron ST High 
No Adverse Effect 

Anticipated 

Egretta tricolor Tricolored Heron ST High 
No Adverse Effect 

Anticipated 
Note: *ST = State Threatened 

 
Gopher Tortoise  
Gopher tortoises are listed as Threatened by FWC. They live in well-drained sandy 
soils, typically with a sparse tree canopy and abundant herbaceous vegetation, 
such as pine flatwoods, scrub, dry prairies, coastal dunes, and disturbed uplands. 
There is no suitable habitat within the project area and no burrows or individuals 
of this species were observed during field reviews. Based on the above 
information, a No Effect Anticipated determination was given to the gopher 
tortoise. 
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Florida Burrowing Owl 
The Florida burrowing owl is listed as Threatened by FWC. This owl prefers sparsely 
vegetated, high, sandy ground to create nesting burrows in the ground. Habitats 
may include ruderal areas such as pastures, airports, golf courses, parks, school 
grounds, road ROW, and vacant parcels in residential areas. Suitable habitat is 
present in the Orangebrook Golf Course and Country Club and Sunset property 
adjacent to the project as well as within the ROW. Burrowing owls have been 
observed in the past at the Orangebrook Golf Course and Country Club, however 
no work is proposed at Orangebrook Golf Course and Country Club. Additionally, 
the Sunset Property does not provide quality habitat for the owl due to its current 
overgrown condition and site grading activities. Individuals or burrows of this 
species were not observed during field reviews, and therefore, FDOT determined 
the project will have No Adverse Effect Anticipated on the Florida burrowing owl. 

Little Blue Heron 
The little blue heron is listed as Threatened by FWC. This heron is a medium-sized 
wading bird that nests in woody vegetation and forages in shallow freshwater, 
saltwater, or brackish habitats. Moderate foraging habitat is present within the 
project corridor’s wetland, stormwater swales, and littoral areas of stormwater 
ponds, as well as the C-10 Canal. No individuals or nests of this species were 
observed during the field reviews and foraging, if present, is anticipated to be 
transient. Therefore, FDOT determined the project will have No Adverse Effect 
Anticipated to the little blue heron. 

Tricolored Heron 
The tricolored heron is listed as Threatened by FWC. This heron is also a medium-
sized wading bird that typically nests on densely vegetated sites over water, such 
as mangrove islands or freshwater thickets, and forages in a variety of wetlands, 
including tidal marshes, creeks, ditches, swamps, and edges of lakes and ponds. 
Moderate nesting and foraging habitat are present within the study area’s 
wetland, stormwater swales, and littoral areas of stormwater ponds as well as the 
C-10 Canal. No individuals or nests of this species were observed during the field
reviews and foraging, if present, is anticipated to be transient. Therefore, FDOT
determined the project will have No Adverse Effect Anticipated to the tricolor
heron.
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4.4 OTHER PROTECTED SPECIES 

Incidental species observed throughout the project corridor during field reviews 
are listed in Table 4.3 along with the locations observed. These species are 
protected by the MBTA. The MBTA prohibits the take (including killing, capturing, 
selling, trading, and transport) of protected migratory bird species without prior 
authorization by USFWS. 

Table 4.3 – Other Protected Species Observed 

Scientific Name Common Name Location Listing Status 

BIRDS 

Eudocimus albus White Ibis 
WL-1, OSW-6, 

Orangebrook Golf Course 
MBTA 

Gallinula chloropus Common moorhen WL-1, OSW-6 MBTA 

Anhinga anhinga Anhinga OSW 7 MBTA 

Ardea alba Great white heron Swale 2 MBTA 

Note: MBTA = Migratory Bird Treaty Act 

All species mentioned in Table 4.3 could be potentially found foraging within 
drainage features such swales or canals/ponds adjacent to the corridor or within 
the Orangebrook Golf Course. Four swales will be impacted by the proposed 
improvements and will be replaced. Impacts to ponds or canals are not 
anticipated. Therefore, this project is not anticipated to adversely affect these 
species.  

4.5 AVOIDANCE AND MINIMIZATION 

Avoidance, minimization, and conservation measures are intended to minimize 
or avoid environmental impacts to listed species or critical habitat. The project is 
located within urban Broward County, so minimal appropriate habitats are 
available for protected species within or adjacent to the ROW. Naturally 
occurring uplands and wetlands are located outside the ROW and will not be 
impacted, however, due to ROW impacts, impacts to swales cannot be 
completely avoided. Permitted stormwater swales and surface waters (i.e., 
stormwater ponds) within the ROW provide marginal habitat for wading birds, 
including the wood stork, and impacts to these areas will be minimized to the 
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greatest extent practical throughout the project’s design. While protected avian 
species were observed foraging in stormwater ponds during this study’s field 
reviews, nesting within these areas or any area within the ROW is not anticipated. 
During the design phase, the proposed project will avoid and minimize impacts 
to listed species, including impacts to trees meeting the FBB criteria to the 
maximum extent practical while still accomplishing the objectives of the project.  

5.0 WETLANDS AND OTHER SURFACE WATERS 

In accordance with the FDOT PD&E Manual, Executive Order 11990, Protection of 
Wetlands as well as applicable federal and state regulatory requirements 
(Section 404 of the Clean Water Act and Chapter 373, Florida Statute, 
respectively), a wetland and OSW evaluation was conducted for the project. The 
objectives of this evaluation were to identify existing wetlands and OSW’s, 
evaluate potential impacts to them, and to assess the function and value of 
wetlands potentially impacted by the project.  

5.1 ASSESSMENT METHODOLOGY 

Additional ROW is being acquired primarily for drainage purposes/ponds. 
Pedestrian transect surveys and windshield reviews were used to conduct the field 
reviews and confirm identified wetland and/or OSW areas. Existing conditions field 
reviews were conducted on February 24 and 27, 2017, and then verification 
surveys were conducted to confirm previously identified wetlands, swales, or 
OSW’s conditions within a 500-foot buffer of the project on September 22, 2020, 
and November 20 and 21, 2023.   

5.2 DATA COLLECTION 

A desktop review was performed prior to performing the field assessments to 
establish baseline wetland and OSW information. The following resources were 
reviewed for the presence of wetlands and OSW’s: 

• Environmental Systems Research Institute (ESRI) and Google Earth aerial
imagery

• FDOT’s ETDM Screening Summary Report Number 14254 (Incorporated by
Reference)
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• FDOT’s ETDM EST

• FNAI Cooperative Land Cover Map

• NRCS Soil Survey for Broward County

• NRCS Web Soil Survey

• USFWS National Wetlands Inventory (NWI) Maps

Wetland and surface water boundaries were determined through field surveys 
and reviews of aerial photography, hydrologic connectivity, and historical 
boundaries of existing wetland systems. Wetlands were delineated in overall 
conformance with the criteria specified in the US Army Corps of Engineers (USACE) 
Wetland Delineation Manual, 1987: Regional Supplement to Atlantic and Gulf 
Coast Plain Region (Version 2.0) (USACE, 2010), and the Florida Department of 
Environmental Protection (FDEP) Florida Wetlands Delineation Manual (FDEP, 
1995) which is based on Chapter 62-340, F.A.C. Each area was classified using the 
Florida Land Use, Cover and Forms Classification System (FLUCCS, FDOT, 1999). 
Arc GIS, Version 10.3.1, was then used to create the wetland and surface water 
shapefiles from field, delineation, and aerial imagery data. All wetlands and 
surface waters are FDEP Assumed Waters. Representative ground level 
photographs are included in Appendix C. 

5.3 EXISTING WETLANDS AND OTHER SURFACE WATERS 

Figure 5.1 illustrates the location of wetlands and OSWs, and Table 5.1 summarizes 
those areas found within 500 feet of the project corridor. The size, hydrologic 
contiguity, and vegetative structural diversity are described in this table. One 
mangrove wetland (WL-1) adjacent to the C-10 Canal is present with hydric soils, 
and hydrology. This wetland is considered jurisdictional to SFWMD and FDEP and 
the hydrology of this area is hydrologically connected to the C-10 Canal. In 
addition, four man-made stormwater swales are present along I-95. These swales 
contain standing water and hydrophytic vegetation. Hydric soils are not present, 
and their hydrology appeared dependent on rainfall, stormwater runoff, and 
groundwater. These swales are part of an existing SFWMD permitted stormwater 
drainage system. Other man-made surface waters were observed within the 
project area, including stormwater ponds associated with developments. Most of 
these stormwater ponds do not contain littoral vegetation although some 
contained spike rush (Eleocharis spp.), water hyssop (Bacopa spp.), and bald 
cypress (Taxodium distichum) at the time of the field reviews. 
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Table 5.1 – Wetlands, Wet Swales and Surface Waters within 500 Feet of the Corridor 

ID 
FLUCCS 
Code 

NWI 
Code 

Approx. Area 
Within 500’ 
Buffer (AC) 

Dominant Wetland Vegetation 
Hydric 
Soils 

(Historic) 

Hydrologic 
Connection 
to Waters of 

the US 

Wetlands 

WL-1 612 
 

E1UBLx 
 

0.39 

White mangrove (Laguncularia racemosa) 
fringe, co-mingled with bald cypress 
(Taxodium distichum), leather fern 

(Acrostichum danaefolium), Everglades 
palm (Acoelorrhaphe wrightii), and pond 

apple (Annona glabra) 

Yes (Ok) Yes 

Other Surface Waters 

Swale-1 511 N/A 0.15 
Water hyssop (Bacopa monieri), bald 

cypress 
No (Ur) No 

Swale-2 511 N/A 0.17 
Water hyssop, bald cypress, Pennywort 
(Hydrocotyle spp.), and primrose willow 

(Ludwigia spp.) 
No (Ur) No 

Swale-3 511 N/A 0.48 
Duck potato (Sagittaria latifolia), spike rush, 

and primrose willow 
No (Ur) No 

Swale-4 511 N/A 0.80 
Bald cypress appears as part of existing 

landscaping within FDOT ROW between I-95 
and adjacent residences 

No (Us) No 

OSW-1 530 N/A 1.11 Not present N/A (W) No 

OSW-2 530 N/A 1.14 Not present N/A (W) No 

OSW-3 530 N/A 0.48 Not present N/A (W) No 

OSW-4 530 N/A 0.43 Not present N/A (W) No 

OSW-5 530 N/A 0.38 
Bald cypress and marsh fern (Thelypteris 

palustris) 
No (Ur) No 

OSW-6 530 N/A 2.17 
Torpedo grass (Panicum repens), water 
hyssop, spike rush, and primrose willow 

Yes (DF), 
No (ArO), 

Yes (I) 
Yes 

OSW-7 530 N/A 7.65 Not present 
 Yes (DF), 
No (ArO) 

            Yes 

OSW-8 510 
E1UBLx/ 
R5UBHx 

1.49 
 Cocoplum (Chrysobalanus icaco) and 

pond apple on bank, no SAV 
No (ArO), 
N/A (W) 

Yes 

OSW-9 530 N/A 0.11 Not present No (ArO) Yes 

OSW-10 512 N/A 4.65 
Australian pine (Casuarina equisetifolia), 
Brazilian pepper (Schinus terebinthifolia), 

cattails (Typha spp.)  
Yes (Ok) No 
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FLUCCS: 510 = Streams and Waterways; 511 = Wet swales; 512 = Wet ditches; 530 = Reservoirs; 612 = 
Mangroves  
NWI: E1UBLx = Estuarine, subtidal, unconsolidated bottom, subtidal, excavated; R5UBHx = Riverine, 
unknown perennial, unconsolidated bottom, permanently flooded, excavated 
Soils: Ok = Okeelanta muck, W = Water; Us = Udorthents, shaped; Ur = Urban Land 0-2% slopes; DF = Dade 
Fine Sand; ArO = Arents, organic substratum- urban land complex; I = Immokalee, limestone substratum- 
urban land complex 

 
A brief description of each of the wetland and OSW sites is provided below. 
 
5.3.1 Wetlands 
 
WL-1 (FLUCCS 612) – Within the project study area, WL-1 is comprised of 
approximately 0.39-acre mangrove fringe bordering the brackish C-10 Canal, 
west of I-95. The wetland is within the canal adjacent to Stan Goldman Park and 
Lions Park, just north of Hollywood Boulevard. The dominant wetland vegetation 
is white mangrove with patches of pond apple, bald cypress, Everglades palm, 
and leather fern. Upland vegetation consists of ficus (Ficus sp.), Australian pine, 
Brazilian pepper, seagrape (Coccoloba uvifera), umbrella tree (Schefflera 
actinophylla), Cuban royal palm (Roystonea regia), coconut palm (Cocos 
nucifera), and tropical almond (Terminalia catappa). This wetland may provide 
foraging habitat for fish, birds, reptiles, and mammals.  
 
5.3.2 Other Surface Waters 
 
Swale-1 (FLUCCS 511) – Swale-1 is an approximately 0.15-acre wet stormwater 
swale, located on the southeast corner of I-95 and Hallandale Beach Boulevard. 
This stormwater swale had standing water at the time of the field visit, November 
21, 2023, and appeared to be a wet drainage feature. This swale is dominated by 
herbaceous wetland vegetation such as water hyssop and bald cypress. This area 
appeared to be regularly maintained at the time of the field visit, with a few 
landscaped trees on the edge of the swale. This swale may provide foraging 
habitat for birds, reptiles, and small mammals.  
 
Swale-2 (FLUCCS 511) – Swale-2 is an approximately 0.17-acre wet stormwater 
swale, located on the northeast side of I-95 and Hallandale Beach Boulevard. This 
swale contained water hyssop, primrose willow, bald cypress, pennywort, and 
leather fern. Along the edge of swale were landscaped trees and shrubs. This 
swale may provide limited foraging habitat for birds, reptiles, and small mammals. 
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Swale-3 (FLUCCS 511) – Swale-3 is an approximately 0.48-acre drainage swale 
located on the west side of I-95 between Pembroke Road and Hallandale Beach 
Boulevard. The swale is dominated by upland Bahia grass (Paspalum notatum) 
along the edges of the swale, with dense wetland vegetation in the center of the 
swale consisting of duck potato, spike rush, and primrose willow. Multiple culverts 
surround and discharge to this drainage feature. No standing water was observed 
during field reviews. This swale may provide limited foraging habitat for birds, 
reptiles, and small mammals.  
 
Swale-4 (FLUCCS 511) – Swale-4 is an approximately 0.80-acre drainage swale 
located at the northern project limits, on the east side of I-95. The swale is 
dominated by bald cypress with herbaceous vegetation and invasives consisting 
mainly of American evergreen (Syngonium podophyllum), bluemink (Ageratum 
houstonianum), Britton's wild petunia (Ruellia caerulea), tropical almond, pothos 
vine (Epipremnum pinnatum), Brazilian pepper, creeping-oxeyes (Sphagneticola 
tribolata), gulf swampweed (Hygrophila costata), pennywort, duck potato, and 
maiden fern (Thelypteris kunthii). A review of historical aerials showed the area 
grassed but without trees circa 1967, with development occurring to the east of I-
95 in 1969. Landscaping becomes evident circa 1971. An I-95 drainage culvert 
discharges to this swale, and four drainage structures were identified along the 
base of the slope. This swale may provide limited foraging habitat for birds, 
reptiles, and small mammals.  
 
OSW-1 (FLUCCS 530) – OSW-1 is a large, stormwater pond located within Park Lake 
Estates residential community, west of I-95, south of Hallandale Beach Boulevard 
between Marine Drive and Lake Shore Drive. Multiple culverts surround and 
discharge to this drainage feature. The system comprises of approximately 1.11 
acres within the 500-foot project buffer and is dominated by open water with no 
littoral vegetation. This surface water may provide limited foraging habitat for 
birds, reptiles, and small mammals.  
 
OSW-2 (FLUCCS 530) – OSW-2 is a stormwater pond within Ro-Len Lakes Gardens 
residential community, east of I-95 between SW 10th Avenue and 11th Avenue. 
Multiple culverts surround and discharge to this drainage feature. The system 
comprises of approximately 1.14 acres within the 500-foot project buffer and is 
dominated by open water with no littoral vegetation. This surface water may 
provide limited foraging habitat for birds, reptiles, and small mammals.  
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OSW-3 (FLUCCS 530) – OSW-3 is a stormwater pond within a residential community 
and Hallandale Elementary School, east of I-95 and just north of SW 8th Street. 
Multiple culverts surround and discharge to this drainage feature. The system 
comprises approximately 0.48 acres within the 500-foot project buffer and is 
dominated by open water with no littoral vegetation. This surface water may 
provide limited foraging habitat for birds, reptiles, and small mammals.  
 
OSW-4 (FLUCCS 530) – OSW-4 is a stormwater pond within a single-family 
residential community and commercial facilities east of I-95, between Hallandale 
Beach Boulevard and SW 3rd Street. Multiple culverts surround and discharge to 
this drainage feature. The system comprises of approximately 0.43 acres within the 
500-foot project buffer and is dominated by open water. This surface water may 
provide limited foraging habitat for birds, reptiles, and small mammals.  
 
OSW-5 (FLUCCS 530) – OSW-5 is a stormwater pond within Green Acres Village 
residential community and commercial facilities, west of I-95 between Green 
Acres Road and Country Club Lane. Multiple culverts surround and discharge to 
this drainage feature. The system comprises of approximately 0.38 acres within the 
500-foot project buffer and is dominated by open water with marsh fern and bald 
cypress around the pond edge. This surface water may provide limited foraging 
habitat for birds, reptiles, and small mammals.  
 
OSW-6 (FLUCCS 530) – OSW-6 is a stormwater area within the Orangebrook Golf 
and Country Club, comprising of approximately 2.17 acres within the 500-foot 
project buffer. Multiple culverts surround and discharge to this drainage feature, 
which connects to other ponds within the country club. Littoral vegetation is 
dominated by torpedo grass with other wetland vegetation consisting of spike 
rush, primrose willow, and water hyssop. This surface water may provide foraging 
habitat for birds, reptiles, and small mammals.  
  
OSW-7 (FLUCCS 530) – OSW-7 is a linear, stormwater drainage pond that is 
concrete-lined and runs between Orangebrook Golf and Country Club and the 
railroad tracks, west of I-95. OSW-8 is approximately 7.65 acres within the 500-foot 
project buffer and is dominated by open water with no littoral vegetation and a 
fence around its perimeter. This surface water may provide foraging habitat for 
birds, reptiles, and small mammals. 
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OSW-8 (FLUCCS 510) – OSW-8 is part of the C-10 Canal and comprises of 
approximately 1.49 acres within the 500-foot project buffer. Several culverts are 
present and discharge to the canal. This canal runs under Hollywood Boulevard 
and connects to the Orangebrook Golf & Country Club to the south. The system 
is dominated by open water, approximately 3-6 feet in depth; white mangrove, 
Australian pine, Brazilian pepper, bald cypress, leather fern, coco plum, pond 
apple, and other native and exotic vegetation (WL-1) border the canal. This 
surface water provides foraging habitat for birds, reptiles, and small mammals 
(e.g., Florida manatee). 
 
OSW-9 (FLUCCS 530) – OSW-9 is a stormwater pond located within single-family 
residential homes, east of I-95 between Johnson and Lincoln Streets. This system 
comprises of approximately 0.11 acres within the 500-foot project buffer and is 
dominated by open water. Multiple culverts surround and discharge to this 
drainage feature. No littoral vegetation was observed. This surface water may 
provide foraging habitat for birds, reptiles, and small mammals. 
 
OSW-10 (FLUCCS 512) – OSW-10 consists of two wet ditches located within the 
City-owned vacant parcel (Sunset Property). The total acreage of the OSW on 
the property is 4.65 acres. The central portion of the site consists of interconnected 
dredged wet ditches heavily vegetated with cattails, Brazilian pepper, and 
surrounding overgrown grasses. A perimeter wet ditch is present on the west, north 
and east side of the property and is overgrown with wetland vegetation, grasses, 
and Brazilian pepper. There was no observed connection of this property to 
residential canal to the north. These surface waters may provide foraging habitat 
for birds, reptiles, and small mammals.  
 
5.4 WETLAND AND OTHER SURFACE WATER IMPACTS 
 
Potential impacts associated with the project were evaluated. A discussion of 
direct, indirect, and cumulative impacts associated with the project is 
summarized in the sections below. No wetland impacts will occur and surface 
water impacts are limited to existing drainage features/surface waters.  
 
5.4.1 Direct Impacts 
 
Direct impacts include fill/excavation of stormwater swales. For the purposes of 
this wetland impact assessment, impacts to wet swales and OSWs were 
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calculated based on the preferred alternative. No natural wetland systems will be 
impacted by the project. Direct impacts to permitted stormwater swales within 
the existing I-95 ROW and the wet ditch/stormwater pond at the Sunset Property 
are anticipated due to construction activities. It is estimated that a total of 2.22 
acres of OSWs (stormwater features) will be impacted. Table 5.2 summarizes the 
direct impacts to stormwater swales (acreage) for the preferred alternative. 
Swales being impacted will be replaced with swales. 

 

Table 5.2 –Summary of Potential Wetland and OSW Impacts 

ID 
FLUCCS 
Code 

Size (Ac)* 
Direct Impacts 

Wetlands 
Other Surface 

Waters 

WL-1 612 0.39 0.00 - 

Swale-1 511 0.15 - 0.00 

Swale-2 511 0.17 - 0.00 

Swale-3 511 0.43 - 0.43 

Swale-4 511 0.72 - 0.72 

OSW-1 530 1.11 - 0.00 

OSW-2 530 1.14 - 0.00 

OSW-3 530 0.48 - 0.00 

OSW-4 530 0.43 - 0.00 

OSW-5 530 0.38 - 0.00 

OSW-6 530 2.17 - 0.00 

OSW-7 530 7.65 - 0.00 

OSW-8 510 1.49 - 0.00 

OSW-9 530 0.11 - 0.00 

OSW-10* 512 4.65 - 1.07 

Total Direct Impacts 0.00 2.22 
* Size based wetland/surface water within a 500 ft buffer, except OSW 10 which is 

based on the area within the pond footprint. 
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5.4.2 Indirect Impacts 
 
No impacts to wetlands are proposed. Additionally, in accordance with State 
criteria, water quality will be treated prior to discharge to receiving waters. 
Therefore, indirect impacts are not anticipated as a result of this project.  
 
5.4.3 Avoidance and Minimization 
 
One mangrove wetland is located within the C-10 Canal, just north of Hollywood 
Boulevard and west of I-95 (WL-1). Impacts to WL-1 have been avoided. Man-
made stormwater swales and surface water littoral shelves are located 
immediately adjacent to the existing roadway. Therefore, complete avoidance 
and minimization of impacts to these swales and surface waters is not possible nor 
practicable and still meet the purpose and need of the project. Avoidance and 
minimization will continue to be incorporated as practical throughout the PD&E 
and Design processes. 
 
The proposed roadway improvements’ stormwater management facilities for the 
preferred alternative will meet FDOT drainage criteria, SFWMD permit criteria, and 
use BMPs in accordance with the current FDOT’s Standard Specifications for Road 
and Bridge Construction. 
 
5.5 WETLAND FUNCTIONAL ASSESSMENT AND MITIGATION 
 
Impacts to WL-1 are not anticipated. Therefore, a Uniform Mitigation Assessment 
Method (UMAM) evaluation was not prepared. Impacts to surface waters do not 
require a functional assessment and mitigation is not anticipated for this project.  
 
5.6 CUMULATIVE IMPACTS 
 
Cumulative impact is the impact on the environment which results from the 
action’s incremental impact when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (federal or non-federal) or 
person undertakes such actions. I-95, Hallandale Beach Boulevard, Pembroke 
Road, and Hollywood Boulevard are existing roadways, and the proposed 
drainage improvements will provide an anticipated incremental improvement to 
cumulative water quality over current conditions. Cumulative impacts associated 
with any future development must comply with environmental regulations and 
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standards of water quality, as well as consider habitat requirements for applicable 
listed species. Therefore, I-95 from south of Hallandale Beach Boulevard to north 
of Hollywood Boulevard Project is not expected to contribute to additional 
impacts beyond the direct impacts described in Section 5.4. 
 
5.7 WETLAND FINDING 
 
The Preferred Alternative has been evaluated in accordance with Federal 
Executive Order 11990 “Protection of Wetlands”. There will be no involvement with 
wetlands. Approximately 2.22 acres of OSWs will be impacted. As the project 
advances through subsequent phases, avoidance and minimization of wetland 
impacts will continue to be considered to the maximum extent practicable.  
 

6.0 ESSENTIAL FISH HABITAT 
 
This project was evaluated for impacts to EFH in accordance with the Magnuson-
Stevens Fishery Conservation and Management Act, and the FDOT PD&E Manual. 
EFH describes all waters and substrate necessary for fish to spawn, breed, feed, or 
grow to maturity. The NMFS is the agency with jurisdiction and although the NMFS 
EFH Mapper does not indicate EFH or HAPC in the project area, the ETDM 
Summary Report #14254 references the presence of moderate quality estuarine 
(mangrove) wetlands which are designated as EFH and HAPC. HAPC’s are 
subsets of EFH that are rare, ecologically important, susceptible to human-
induced degradation, or located in an environmentally stressed area.  
 
6.1 ASSESSMENT METHODOLOGY 
 
Due to the presence of EFH (mangroves) within the project corridor, two benthic 
resource surveys were conducted by a team of biologists on August 23, 2017, and 
September 16, 2020. The survey on September 16, 2020, was conducted during 
an ebb tide, high tide was approximately at 9:20 am. The purpose of these surveys 
was to ascertain the presence of SAV (e.g., seagrass), listed fish species, or any 
other significant benthic resource, in the vicinity where the Hollywood Boulevard 
Bridge crosses this canal. An additional benthic survey was not conducted in 2023 
as there is no in-water work proposed in the canal. 
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6.2 EFH OCCURRENCES 
 
Potential EFH (mangroves- WL-1) were observed north of the Hollywood Boulevard 
Bridge and occurs along both the east and west sides of the C-10 Canal and 
consists of white mangroves. This area may provide foraging, nursery, and refuge 
habitat for juvenile fish. No other EFH was observed during the field reviews. The 
benthic substrate was sandy/silty with a moderate layer of organic material and 
shell hash. South of the bridge, rock rubble was dominant along the canal edges. 
No seagrass, other SAV, or coral were observed within the entire survey area. 
Green macroalgae was observed both north and south of the bridge. 
Additionally, other incidental fish and wildlife observations included: common 
snook (Centropomus undecimalis), spotted tilapia (Pelmatolapia mariae), blue 
land crab (Cardisoma guanhumi), and iguana (Iguana iguana).  
 
6.2.1 Habitat Areas of Particular Concern 
 
Designated HAPC’s are present within the project area in the form of mangrove 
habitats. HAPC’s are high priority areas for conservation, management, and 
research and are necessary for sustainable fisheries and ecosystems. 
 
6.2.2 Managed Species 
 
Federally managed fishery species associated with mangrove habitat include 
species in the snapper-grouper complex. The snapper-grouper complex includes 
73 species of fish. Mangrove and seagrass habitats are associated with postlarval, 
juvenile, and adult gray snapper (Lutjanus griseus), lane snapper (Lutjanus 
synagris), and schoolmaster snapper (Lutjanus apodus); juvenile Atlantic goliath 
grouper (Epinephelus itajara) and mutton snapper (Lutjanus analis); and adult 
white grunt (Haemulon plumierii). 
 
6.3 EFH IMPACTS 
6.3.1 Direct, Indirect, and Cumulative Impacts 
 
No widening of the Hollywood Bridge over the C-10 Canal is proposed and no in-
water work is proposed within the C-10 Canal. Therefore, there will be no direct, 
indirect, or cumulative impacts to the mangroves and no involvement with EFH, 
HAPC, or managed species are anticipated. 
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7.0 AGENCY COORDINATION 
7.1 ETDM ETAT REVIEW 
 
The project was reviewed through the FDOT’s ETDM process where members of 
the ETDM ETAT provide input and comments; the ETDM Screening Summary 
Report (No. 14254) (published February 22, 2016) is incorporated by reference. 
ETAT comments were reviewed and addressed as necessary.  
 
7.2 OTHER AGENCY COORDINATION 
 
Coordination with USFWS was previously conducted and concurrence was received 
on December 13, 2021 (see Appendix I). Due to updates to the refined alternative, 
concurrence from USFWS will be requested again.  
 
7.3 PERMITS REQUIRED 
 
The environmental permits anticipated for this project are summarized in Table 7.1 
and described below. 
 

Table 7.1 - Anticipated Environmental Permits 

Permit Type Issuing Agency 

Environmental Resource Permit (ERP) SFWMD 

Water Use Permit (for Construction Dewatering) SFWMD 

Section 404 Dredge and Fill Permit FDEP/USACE 

National Pollutant Discharge Elimination Permit (NPDES) FDEP 

 
 
The SFWMD requires an ERP when construction of any project results in the 
modification or creation of a surface water management system or results in 
impacts to wetlands or waters of the state. It is anticipated that an Individual ERP 
will be required for this project. Widening of the bridge over the C-10 Canal or 
drainage modifications (outfalls) is not proposed at this time.  
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A Section 404 Dredge and Fill Permit will be required.  Under the FDEP’s delegated 
authority to administer the NPDES program, development of a Stormwater 
Pollution Prevention Plan (SWPPP) is required as part of the permit. The SWPPP 
identifies the type and location of erosion control measures used to contain runoff 
from construction sites to keep it from entering surface waters.  
 

8.0 CONCLUSIONS 
 
The preferred alternative will incur a total of 2.22 acres of impacts to stormwater 
swales, supporting hydrophytic vegetation. The project will have no involvement 
with wetlands. Compensation for unavoidable drainage swale impacts will occur 
in coordination with FDEP, USACE, and SFWMD.  
 
It was determined the preferred alternative May Affect, Not Likely Adversely 
Affect the federally listed eastern indigo snake, wood stork, and FBB. The preferred 
alternative will have No Effect on the Everglade snail kite, American crocodile and 
Florida manatee. The project corridor currently falls within the CFA of two wood 
stork colonies. Suitable foraging habitat compensation will be accomplished 
through new drainage features including a 3-acre pond at the north end of the 
project.  
 
The project will also have No Effect Anticipated on the state-listed gopher tortoise, 
and No Adverse Effect Anticipated on the Florida burrowing owl, little blue heron, 
and tricolored heron. If a burrowing owl burrow is encountered within or adjacent 
to the ROW, an FWC Migratory Bird Nest Removal permit will be required, and 
coordination with FWC will be initiated. 
 
Coordination with NMFS is not required, as no involvement with EFH will occur.  
 
The FDOT will continue to coordinate with the regulatory and commenting 
agencies, and local governments during final design, construction and permitting 
to seek avoidance, minimization and mitigation measures for wetlands, and 
protected species. 
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8.1 COMMITMENTS  
 
The FDOT made the following natural resource commitments as part of this PD&E 
Study: 
 

 The most recent USFWS Standard Protection Measures for the Eastern Indigo 
Snake will be adhered to during construction. 

 In coordination with USFWS, FDOT will perform additional FBB surveys during 
design, as applicable. 

 Impacted wet swales will be replaced within the core foraging area of the 
active wood stork breeding colony. It is proposed to construct a littoral shelf 
associated with the proposed stormwater pond at the Sunset property. If the 
replacement of these swales within the core foraging area is not practicable, 
the FDOT will coordinate with the USFWS to identify acceptable compensation 
outside the core foraging area, such as purchasing wetland credits from a 
“FWS Approved” mitigation bank. 
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APPENDIX B 
  Future Land Use Comprehensive Plan 
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APPENDIX C 
Ground-Level Photographs 



 

 

 
Photo 1: WL-1 Tropical almond fringe looking north in the Hollywood 

Canal. 
 

 
Photo 2: WL-1 White mangrove looking northeast in the Hollywood 

Canal. 
 



 

 
Photo 3: Swale-1 a wet drainage swale located east of I-95 and 

south of Hallandale Beach Boulevard. 
   

 
Photo 4: Swale-2 a wet drainage swale with water hyssop located to 

the east of I-95 and north of Hallandale Beach Boulevard  
 



 

 
Photo 5: Swale-3 on the west side of I-95 between Pembroke Road 

and Hallandale Beach Boulevard.  
   

 
Photo 6: Swale-6 identified at the south project limit, west of I-95, 

south of Hallandale Beach Blvd. 
 



 

 
  Photo 7: OSW-5 – Portion of the stormwater retention pond within 

the 500’ buffer within Green Acres Village. 
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December 2023 

STANDARD PROTECTION MEASURES FOR THE 
EASTERN INDIGO SNAKE 

U.S. Fish and Wildlife Service 
December 2023 

The Standard Protection Measures for the Eastern Indigo Snake (Plan) below has been 
developed by the U.S. Fish and Wildlife Service (USFWS) in Florida and Georgia for use 
by project proponents and their construction personnel help minimize adverse impacts to 
eastern indigo snakes. However, implementation of this Plan does not replace any state of 
federal consultation or regulatory requirements. At least 30 days prior to any land 
disturbance activities, the project proponent shall notify the appropriate USFWS Field 
Office (see Field Office contact information) via e-mail that the Plan will be implemented as 
described below. 

As long as the signatory of the e-mail certifies compliance with the below Plan (including 
use of the approved poster and pamphlet (USFWS Eastern Indigo Snake Conservation 
webpage), no further written confirmation or approval from the USFWS is needed 
regarding use of this Plan as a component of the project. 

If the project proponent decides to use an eastern indigo snake protection/education plan 
other than the approved Plan below, written confirmation or approval from the USFWS that 
the plan is adequate must be obtained. The project proponent shall submit their unique plan 
for review and approval. The USFWS will respond via e-mail, typically within 30 days of 
receiving the plan, either concurring that the plan is adequate or requesting additional 
information. A concurrence e-mail from the appropriate USFWS Field Office will fulfill 
approval requirements. 

STANDARD PROTECTION MEASURES 

BEFORE AND DURING CONSTRUCTION ACTIVITIES: 

 All Project personnel shall be notified about the potential presence and appearance of 
the federally protected eastern indigo snake (Drymarchon couperi).  

 All personnel shall be advised that there are civil and criminal penalties for harassing, 
harming, pursuing, hunting, shooting, wounding, killing, capturing, or collecting the 
species, in knowing violation of the Endangered Species Act of 1973. 

 The project proponent or designated agent will post educational posters in the 
construction office and throughout the construction site. The posters must be clearly 
visible to all construction staff and shall be posted in a conspicuous location in the 
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Project field office until such time that Project construction has been completed and 
time charges have stopped. 

 Prior to the onset of construction activities, the project proponent or designated agent 
will conduct a meeting with all construction staff (annually for multi-year projects) to 
discuss identification of the snake, its protected status, what to do if a snake is 
observed within the project area, and applicable penalties that may be imposed if state 
and/or federal regulations are violated. An educational pamphlet including color 
photographs of the snake will be given to each staff member in attendance and 
additional copies will be provided to the construction superintendent to make available 
in the onsite construction office. Photos of eastern indigo snakes may be accessed on 
USFWS, Florida Fish and Wildlife Conservation Commission and/or Georgia 
Department of Natural Resources websites. 

 Each day, prior to the commencement of maintenance or construction activities, the 
Contractor shall perform a thorough inspection for the species of all worksite 
equipment. 

 If an eastern indigo snake (alive, dead or skin shed) is observed on the project site 
during construction activities, all such activities are to cease until the established 
procedures are implemented according to the Plan, which includes notification of the 
appropriate USFWS Office. The contact information for the USFWS is provided 
below and on the referenced posters and pamphlets. 

 During initial site clearing activities, an onsite observer is recommended to 
determine whether habitat conditions suggest a reasonable probability of an eastern 
indigo snake sighting (example: discovery of snake sheds, tracks, lots of refugia and 
cavities present in the area of clearing activities, and presence of gopher tortoises 
and burrows). 

 Periodically during construction activities, the project area should be visited to observe 
the condition of the posters and Plan materials and replace them as needed. 
Construction personnel should be reminded of the instructions (above) as to what is 
expected if any eastern indigo snakes are seen. 

 For erosion control use biodegradable, 100% natural fiber, net-free rolled erosion 
control blankets to avoid wildlife entanglement. 

POST CONSTRUCTION ACTIVITIES: 

Whether or not eastern indigo snakes are observed during construction activities, a 
monitoring report should be submitted to the appropriate USFWS Field Office within 60 
days of project completion (See USFWS Field Office Contact Information). 

USFWS FIELD OFFICE CONTACT INFORMATION 

Georgia Field Office: Phone: (706) 613-9493, email: gaes_assistance@fws.gov 
Florida Field Office: Phone: (352) 448-9151, email: fw4flesregs@fws.gov   
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POSTER & PAMPHLET INFORMATION 

Posters with the following information shall be placed at strategic locations on the 
construction site and along any proposed access roads (final posters for Plan compliance 
are available on our website in English and Spanish and should be printed on 11 x 17in 
or larger paper and laminated (USFWS Eastern Indigo Snake Conservation webpage). 
Pamphlets are also available on our webpage and should be printed on 8.5 x 11in paper 
and folded, and available and distributed to staff working on the site. 

POSTER CONTENT (ENGLISH): 
 
ATTENTION 

Federally-Threatened Eastern Indigo Snakes may be present on this site! 

Killing, harming, or harassing eastern indigo snakes is strictly prohibited and punishable 
under State and Federal Law. 

IF YOU SEE A LIVE EASTERN INDIGO SNAKE OR ANY BLACK SNAKE ON 
THE SITE: 

• Stop land disturbing activities and allow the snake time to move away from the site 
without interference. Do NOT attempt to touch or handle the snake. 

• Take photographs of the snake, if possible, for identification and documentation 
purposes. 

• Immediately notify supervisor/agent, and a U.S. Fish and Wildlife Service (USFWS) 
Ecological Services Field Office, with the location information and condition of the snake. 

• If the snake is located near clearing or construction activities that will cause harm to 
the snake, the activities must pause until a representative of the USFWS returns the call 
(within one day) with further guidance. 

IF YOU SEE A DEAD EASTERN INDIGO SNAKE ON THE SITE: 

• Stop land disturbing activities and immediately notify supervisor/applicant, and a 
USFWS Ecological Services Field Office, with the location information and condition of 
the snake. 

• Take photographs of the snake, if possible, for identification and documentation 
purposes. 

• Thoroughly soak the dead snake in water and then freeze the specimen. The 
appropriate wildlife agency will retrieve the dead snake. 

DESCRIPTION: The eastern indigo snake is one of the largest non-venomous snakes in 
North America, reaching up to 8 ft long. Named for the glossy, blue-black scales above 
and slate blue below, they often have orange to reddish color (cream color in some cases) 
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in the throat area. They are not typically aggressive. 

SIMILAR SPECIES: The black racer resembles the eastern indigo snake. However, 
black racers have a white or cream chin, and thinner bodies. 

LIFE HISTORY: Eastern indigo snakes live in a variety of terrestrial habitat types. 
Although they prefer uplands, they also use wetlands and agricultural areas. They will 
shelter inside gopher tortoise burrows, other animal burrows, stumps, roots, and debris 
piles. Females may lay from 4 to 12 white eggs as early as April through June, with 
young hatching in late July through October. 

PROTECTED STATUS: The eastern indigo snake is protected by the USFWS, Florida 
Fish and Wildlife Conservation Commission, and Georgia Department of Natural 
Resources. Any attempt to kill, harm, harass, pursue, hunt, shoot, wound, trap, capture, 
collect, or engage eastern indigo snakes is prohibited by the U.S. Endangered Species 
Act. Penalties include a maximum fine of $25,000 for civil violations and up to $50,000 
and/or imprisonment for criminal offenses. Only authorized individuals with a permit (or 
an Incidental Take Statement associated with a USFWS Biological Opinion) may handle 
an eastern indigo snake. 

Please contact your nearest USFWS Ecological Services Field Office if a live or dead 
eastern indigo snake is encountered: 

Florida Office: (352) 448-9151 

Georgia Office: (706) 613-9493 

 

POSTER CONTENT (SPANISH): 

ATENCIÓN 

¡Especie amenazada, la culebra Índigo del Este, puede ocupar el área! 

Matar, herir o hostigar culebras Índigo del Este es estrictamente prohibido bajo la Ley 
Federal. 

SI VES UNA CULEBRA ÍNDIGO DEL ESTE O UNA CULEBRA NEGRA VIVA EN 
EL ÁREA: 

• Pare excavación y permite el movimiento de la culebra fuera del área sin interferir. NO 
atentes tocar o recoger la culebra. 

• Fotografié la culebra si es posible para identificación y documentación. 

• Notifique supervisor/agente, y la Oficina de Campo de Servicios Ecológicos del Servicio 
Federal de Pesca y Vida Silvestre (USFWS) apropiada con información acerca del sitio y 
condición de la culebra. 
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• Si la culebra está cerca de un área de construcción que le pueda causar daño, las 
actividades deben parar hasta un representante del USFWS regrese la llamada (dentro de 
un día) con más orientación. 

SI VES UNA CULEBRA ÍNDIGO DEL ESTE MUERTA EN EL ÁREA: 

• Pare excavación. Notifique supervisor/aplicante, y la Oficina de Campo de Servicios 
Ecológicos apropiada con información acerca del sitio y condición de la culebra. 

• Fotografié la culebra si es posible para identificación y documentación. 

• Emerge completamente la culebra en agua y congele la especie hasta que personal 
apropiado de la agencia de vida silvestre la recoja. 

DESCRIPCIÓN. La culebra Índigo del Este es una de las serpientes sin veneno más 
grande en Norte América, alcanzando hasta 8 pies de largo. Su nombre proviene del color 
azul-negro brilloso de sus escamas, pero pueden tener un color anaranjado-rojizo (color 
crema en algunos casos) en su mandíbula inferior. No tienden a ser agresivas. 

SERPIENTES PARECIDAS. La corredora negra, que es de color negro sólido, es la 
única otra serpiente que se asemeja a la Índigo del Este. La corredora negra se diferencia 
por una mandíbula inferior color blanca o crema y un cuerpo más delgado. 

HÁBITATS Y ECOLOGÍA. La culebra Índigo del Este vive en una variedad de hábitats, 
incluyendo tierras secas, humedales, y áreas de agricultura. Ellas buscan refugio en 
agujeros o huecos de tierra, en especial madrigueras de tortugas de tierra. Las hembras 
ponen 4 hasta 12 huevos blancos entre abril y junio, y la cría emergen entre julio y octubre. 

PROTECCIÓN LEGAL. La culebra Índigo del Este es clasificada como especie 
amenazada por el USFWS, la Comisión de Conservación de Pesca y Vida Silvestre de 
Florida y el Departamento de Recursos Naturales de Georgia. Intento de matar, hostigar, 
herir, lastimar, perseguir, cazar, disparar, capturar, colectar o conducta parecida hacia las 
culebras Índigo del Este es prohibido por la Ley Federal de Especies en Peligro de 
Extinción. Penalidades incluyen un máximo de $25,000 por violaciones civiles y $50,000 y/o 
encarcelamiento por actos criminales. Solos individuales autorizados con un permiso o 
Determinación de toma incidental (Incidental Take Statement) asociado con una Opinión 
Biológico del USFWS pueden recoger una Índigo del Este. 

Por favor de contactar tu Oficina de Campo de Servicios Ecológicos más cercana si 
encuentras una culebra Índigo del Este viva o muerta: 

Oficina de Florida: (352) 448-9151 

Oficina de Georgia: (706) 613-9493 
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APPENDIX E 
Eastern Indigo Snake Key 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

South Florida Ecological Services Office 
1339 20 Street 

Vero Beach, Florida 32960 

August 1, 2017 

U.S. 
FSM 8 WILDLIFE 

SERVICE 

8 
Donnie Kinard 
U.S. Army Corps of Engineers 
Post Office Box 4970 
Jacksonville, Florida 32232-0019 

Subject: Consultation Key for the Eastern Indigo Snake - Revised 

Dear Mr. Kinard: 

This letter revises and replaces the January 25, 2010, and August 13, 2013, letters to the U.S. 
Army Corps of Engineers (Corps) regarding the use of the eastern indigo snake programmatic 
effect determination key (Key) for projects occurring within the South Florida Ecological 
Service's Office (SFESO)jurisdiction. This revision supersedes all prior versions of the Key in 
the SFESO area. The purpose of this revision is to clarify portions of the previous keys based on 
questions we have been asked, specifically related to habitat and refugia used by eastern indigo 
snakes (Drymarchon corais couperi), in the southern portion of their range and within the 
jurisdiction of the SFESO. This Key is provided pursuant to the Service's authorities under the 
Endangered Species Act of 1973, as amended (Act) (87 Stat. 884; 16 U.$.C.1531 et se.). 

This Key revision has been assigned Service Consultation Code: 41420-2009-I-0467-R00I. 

The purpose of this Key is to assist the Corps (or other Federal action agency) in making 
appropriate effects determinations for the eastern indigo snake under section 7 of the Act, and 
streamline informal consultation with the SFESO for the eastern indigo snake when the proposed 
action can be walked through the Key. The Key is a tool available to the Corps (or other Federal 
action agency) for the purposes of expediting section 7 consultations. There is no requirement to 
use the Key. There will be cases when the use of the Key is not appropriate. These include, but 
are not limited to: where project specific information is outside of the scope of the Key or 
instances where there is new biological information about the species. In these cases, we 
recommend the Corps (or other Federal action agency) initiates traditional consultation pursuant 
to section 7 of the Act, and identify that consultation is being requested outside of the Key. 

This Key uses project size and home ranges of eastern indigo snakes as the basis for making 
determinations of "may affect, but is not likely to adversely affect" (NLAA) and "may affect. 
and is likely to adversely affect" (may affect). Suitable habitat for the eastern indigo snake 
consists of a mosaic of habitats types, most of which occur throughout South Florida. 
Information on home ranges for individuals is not available in specific habitats in South Florida. 
Therefore, the SFESO uses the information from a 26-year study conducted by Layne and 
Steiner (1996) at Archbold Biological Station, Lake Placid, Florida, as the best available 
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information. Layne and Steiner ( 1996) determined the average home range size for a female 
eastern indigo snake was 46 acres and 184 acres for a male. 

Projects that would remove/destroy less than 25 acres of eastern indigo snake habitat are 
expected to result in the loss of a portion of an eastern indigo snakes home range that would not 
impair the ability of the individual to feed, breed, and shelter. Therefore, the Service finds that 
take would not be reasonably certain to occur due to habitat loss. However, these projects have 
the potential to injure or kill an eastern indigo snake if the individual is crushed by equipment 
during site preparation or other project aspects. The Service's Standard Protection Measures.for 
the Eastern Indigo Snake (Service 2013 or most current version) and the excavation of 
underground refugia (where a snake could be buried, trapped and/or injured), when 
implemented, are designed to avoid these forms of take. Consequently, projects less than 25 
acres that include the Service's Standard Protection Measures.for the Eastern Indigo Snake 
(Service 2013 or most current version) and a commitment to excavate underground refugia as 
part of the proposed action would be expected to avoid take and thus, may affect, but are not 
likely to adversely affect the species. 

If a proposed project would impact less than 25 acres of vegetated eastern indigo snake habitat 
(not urban/ human-altered) completely surrounded by urban development, and an eastern indigo 
snake has been observed on site, the Key should not be used. The Service recommends formal 
consultation for this situation because of the expected increased value of the vegetated habitat 
within the individual's home range. 

Projects that would remove 25 acres or more of eastern indigo snake habitat could remove more 
than half of a female eastern indigo snakes home range. This loss of habitat within a home range 
would be expected to significantly impair the ability of that individual to feed, breed, and shelter. 
Therefore, the Service finds take through habitat loss would be reasonably certain to occur and 
formal consultation is appropriate. Furthermore, these projects have the potential to injure or kill 
an eastern indigo snake if the individual is crushed by equipment during site preparation or other 
project aspects. The Service's Standard Protection Measures for the Eastern Indigo Snake 
(Service 2013 or most current version) and the excavation of underground refugia (where a snake 
could be buried, trapped and/or injured), when implemented, are designed to avoid these forms 
of take. 

Eastern indigo snakes use a variety of habitat and are difficult to detect. Therefore, site specific 
information on the land use, observations of eastern indigo snakes within the vicinity, as well as 
other factors, as appropriate, will all be considered by the Service when making a final 
recommendation on the appropriate effects determination and whether it is appropriate to 
conclude consultation with the Corps (or other Federal action agency) formally or informally for 
projects that will impact 25 acres or more of habitat. Accordingly, when the use of the Key 
results in a determination of "may affect," the Corps (or other Federal action agency) is advised 
that consultation may be concluded informally or formally, depending on the project specific 
effects to eastern indigo snakes. Technical assistance from the Service can assist you in making 
a determination prior to submitting a request for consultation. In circumstances where the Corps 
( or other Federal action agency) desires to proceed with a consultation request prior to receiving 
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additional technical assistance from the Service, we recommend the agency documents the 
biological rationale for their determination and proceed with a request accordingly. 

If the use of the Key results in a determination of "no effect," no further consultation is necessary 
with the SFESO. If the use of the Key results in a determination of "NLAA," the SFESO 
concurs with this determination based on the rationale provide above, and no further consultation 
is necessary for the effects of the proposed action on the eastern indigo snake. For "no effect" or 
"NLAA" determinations, the Service recommends that the Corps (or other Federal action 
agency) documents the pathway used to reach your no effect or NLAA determination in the 
project record and proceed with other species analysis as warranted. 

Eastern Indigo Snake Programmatic Effect Determination Key 
Revised July 2017 

South Florida Ecological Service Office 

Scope of the Key 

This Key should be used only in the review of permit applications for effects determinations for 
the eastern indigo snake (Drymarchon corais couperi) within the South Florida Ecological 
Service's Office (SFESO) area (Broward, Charlotte, Collier, De Soto, Glades, Hardee, Hendry, 
Highlands, Lee, Indian River, Martin, Miami-Dade, Monroe, Okeechobee, Osceola, Palm Beach, 
Polk, Sarasota, and St. Lucie Counties). There is no designated critical habitat for the eastern 
indigo snake. 

This Key is subject to revision as the Corps (or other Federal action agency) and Service deem 
necessary and in particular whenever there is new information on eastern indigo snake biology 
and effects of proposed projects. 

The Key is a tool available to the Corps (or other Federal action agency) for the purposes of 
expediting section 7 consultations. There is no requirement to use the Key. There will be cases 
when the use of the Key is not appropriate. These include, but are not limited to: where project 
specific information is outside of the scope of the Key or instances where there is new biological 
information about the species. In these cases, we recommend the Corps (or other Federal action 
agency) initiates traditional consultation pursuant to section 7 of the Act, and identify that 
consultation is being requested outside of the Key. 

Habitat 

Habitat use varies seasonally between upland and wetland areas, especially in the more northern 
parts of the species' range. In southern parts of their range eastern indigo snakes are habitat 
generalists which use most available habitat types. Movements between habitat types in northern 
areas of their range may relate to the need for thermal refugia (protection from cold and/or heat). 

In northern areas of their range eastern indigo snakes prefer an interspersion of tortoise-inhabited 
sandhills and wetlands (Landers and Speake 1980). In these northern regions eastern indigo 
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snakes most often use forested areas rich with gopher tortoise burrows, hollowed root channels, 
hollow logs, or the burrows of rodents, armadillos, or land crabs as thermal refugia during cooler 
seasons (Lawler 1977; Moler 1985a; Layne and Steiner 1996). The eastern indigo snake in the 
northern region is typically classified as a longleaf pine savanna specialist because here, in the 
northern four-fifths of its range, the eastern indigo snake is typically only found in vicinity of 
xeric longleaf pine-turkey oak sandhills inhabited by the gopher tortoise (Means 2006). 

In the milder climates of central and southern Florida, comprising the remaining one fifth of its 
range, thermal refugia such as those provided by gopher tortoise burrows may not be as critical 
to survival of indigo snakes. Consequently, eastern indigo snakes in these regions use a more 
diverse assemblage of habitats such as pine flatwoods, scrubby flatwoods, floodplain edges, sand 
ridges, dry glades, tropical hammocks, edges of freshwater marshes, muckland fields, coastal 
dunes, and xeric sandhill communities; with highest population concentrations of eastern indigo 
snakes occurring in the sandhill and pineland regions of northern and central Florida (Service 
1999). Eastern indigo snakes have also been found on agricultural lands with close proximity to 
wetlands (Zeigler 2006). 

In south Florida, agricultural sites (e.g., sugar cane fields and citrus groves) are occupied by 
eastern indigo snakes. The use of sugarcane fields by eastern indigo snakes was first 
documented by Layne and Steiner in 1996. In these areas there is typically an abundance of 
wetland and upland ecotones (due to the presence of many ditches and canals), which support a 
diverse prey base for foraging. In fact, some speculate agricultural areas may actually have a 
higher density of eastern indigo snakes than natural communities due to the increased availability 
of prey. Gopher tortoise burrows are absent at these locations but there is an abundance of both 
natural and artificial refugia. Enge and Endries (2009) reporting on the status of the eastern 
indigo snake included sugarcane fields and citrus groves in a Global Information Systems (GIS)­ 
base map of potential eastern indigo snake habitat. Numerous sightings of eastern indigo snakes 
within sugarcane fields have been reported within south Florida (Florida Fish and Wildlife 
Conservation Commission Indigo Snake Database [Enge 2017]). A recent study associated with 
the Comprehensive Everglades Restoration Plan (CERP) (A-1 FEB Project formerly A-1 
Reservoir; Service code: 41420-2006-F-0477) documented eastern indigo snakes within 
sugarcane fields. The snakes used artificial habitats such as piles oflimerock, construction 
debris, and pump stations. Recent studies also associated with the CERP at the C-44 Project 
(Service code: 41420-2009-FA-0314), and C-43 Project (Service code: 41420-2007-F-0589) 
documented eastern indigo snakes within citrus groves. The snakes used artificial habitats such 
as boards, sheets of tin, construction debris, pipes, drain pipes in abandoned buildings and septic 
tanks. 

In extreme south Florida (i.e., the Everglades and Florida Keys), eastern indigo snakes also 
utilize tropical hardwood hammocks, pine rocklands, freshwater marshes, abandoned agricultural 
land, coastal prairie, mangrove swamps, and human-altered habitats. Though eastern indigo 
snakes have been found in all available habitats of south Florida it is thought they prefer 
hammocks and pine forests since most observations occur there and use of these areas is 
disproportionate compared to the relatively small total area of these habitats (Steiner et al. 1983). 
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Even though thennal stress may not be a limiting factor throughout the year in south Florida, 
eastern indigo snakes still seek and use underground refugia. On the sandy central ridge of 
central Florida, eastern indigo snakes use gopher tortoise burrows more ( 62 percent) than other 
underground refugia (Layne and Steiner 1996). Other underground refugia used include 
armadillo (Dasypus novemcinctus) burrows near citrus groves, cotton rat (Sigmodon hispidus) 
burrows, and land crab (Cardisoma guanhumi) burrows in coastal areas (Layne and Steiner 
1996; Wilson and Porras 1983). Natural ground holes, hollows at the base of trees or shrubs, 
ground litter, trash piles, and crevices of rock-lined ditch walls are also used (Layne and Steiner 
1996). These refugia are used most frequently where tortoise burrows are not available, 
principally in low-lying areas off the central and coastal ridges. 

Minimization Measures 

The Service developed protection measures for the eastern indigo snake "Standard Protection 
Measures for the Eastern Indigo Snake" (Service 2013) located at: 
https://www.fws.gov/verobeach/ReptilesPDF s/20130812 EIS%20Standard%20Protection%20M 
easures final.pdf. These protections measures (or the most updated version) are considered a 
minimization measure for projects proposed within eastern indigo snake habitat. 

Determinations 

If the use of this Key results in a determination of "no effect," no further consultation is 
necessary with the SFESO. 

If the use of this Key results in a determination of "NLAA," the SFESO concurs with this 
determination and no further consultation is necessary for the effects of the proposed action on 
the eastern indigo snake. 

For no effect or NLAA determinations, the Corps (or other Federal action agency) should make 
a note in the project file indicating the pathway used to reach your no effect or NLAA 
determination. 

Jfa proposed project would impact less than 25 acres of vegetated eastern indigo snake 
habitat (not urban/ human-altered) completely surrounded by urban development, and an 
eastern indigo snake has been observed on site, the subsequent Key should not be used. 
The Service recommends formal consultation for this situation because of the expected 
increased value of the vegetated habitat within the individual's home range. 

If the use of this Key results in a determination of"may affect," consultation may be concluded 
informally or formally depending on project effects to eastern indigo snakes. Technical 
assistance from the Service can assist you in making a determination prior to submitting a 
request for consultation. In circumstances where the Corps desires to proceed with a 
consultation request prior to receiving additional technical assistance from the Service, we 
recommend the Corps document the biological rationale for their determination and proceed with 
a request accordingly. 
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A. Project is not located in open water or salt marsh go to B 

Project is located solely in open water or salt marsh no effect 

B. Permit will be conditioned for use of the Service's most current guidance for Standard 
Protection Measures For The Eastern Indigo Snake ( currently 20 I 3) during site 
preparation and project construction go to C 

Permit will not be conditioned as above for the eastern indigo snake, or it is not known 
whether an applicant intends to use these measures and consultation with the Service is 
requested may affect 

C. The project will impact less than 25 acres of eastern indigo snake habitat (e.g., sandhill, 
scrub, pine flatwoods, pine rocklands, scrubby flatwoods, high pine, dry prairie, coastal 
prairie, mangrove swamps, tropical hardwood hammocks, hydric hammocks, edges of 
freshwater marshes, agricultural fields [including sugar cane fields and active, inactive, 
or abandoned citrus groves], and coastal dunes) go to D 

The project will impact 25 acres or more of eastern indigo snake habitat (e.g., sandhill, 
scrub, pine flatwoods, pine rocklands, scrubby flatwoods, high pine, dry prairie, coastal 
prairie, mangrove swamps, tropical hardwood hammocks, hydric hammocks, edges of 
freshwater marshes, agricultural fields [including sugar cane fields and active, inactive, 
or abandoned citrus groves], and coastal dunes) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .• . . . . .  may affect 

D. The project has no known holes, cavities, active or inactive gopher tortoise burrows, or 
other underground refugia where a snake could be buried, trapped and/or injured during 
project activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  NLAA 

The project has known holes, cavities, active or inactive gopher tortoise burrows, or 
other underground refugia where a snake could be buried, trapped and /or 
injured go to E 

E. Any permit will be conditioned such that all gopher tortoise burrows, active or inactive, 
will be excavated prior to site manipulation in the vicinity of the burrow'. If an eastern 
indigo snake is encountered, the snake must be allowed to vacate the area prior to 
additional site manipulation in the vicinity. Any permit will also be conditioned such 
that holes, cavities, and snake refugia other than gopher tortoise burrows will be 
inspected each morning before planned site manipulation of a particular area, and, if 
occupied by an eastern indigo snake, no work will commence until the snake has 
vacated the vicinity of proposed work .. . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . . . . . . .  NLAA 2 

Permit will not be conditioned as outlined above may affect 

End Key 
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1 If excavating potentially occupied burrows, active or inactive. individuals must first obtain state authorization via a Florida Fish and Wildlife 
Conservation Commission Authorized Gopher Tortoise Agent pennit. The excavation method selected should also minimize the potential for 
injury of an indigo snake. Applicants should follow the excavation guidance provided within the most current Gopher Tortoise Permitting 
Guidelines found at http_myfwe com/gophertortoise, 

Please note, if the proposed project will impact less than 25 acres of vegetated eastem indigo snake habitat (not urban/ human-altered) 
completely surrounded by urban development, and an eastern indigo snake has been observed on site. NLAA is not the appropriate conclusion. 
The Service recommends formal consultation for this situation because of the expected increased value of the vegetated habitat within the 
individual's home range 
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Working with the Fish and Wildlife Foundation of Florida, the Service has established a fund to 
support conservation and recovery for the eastern indigo snake. Any project that has the 
potential to affect the eastern indigo snake and/or its habitat is encouraged to make a voluntary 
contribution to this fund. If you would like additional information about how to make a 
contribution and how these monies are used to support eastern indigo snake recovery please 
contact Ashleigh Blackford, Connie Cassler, or Jose Rivera at 772-562-3559. 

This revised Key is effective immediately upon receipt by the Corps. Should circumstances 
change or new information become available regarding the eastern indigo snake and/or 
implementation of the Key, the determinations herein may be reconsidered and this Key further 
revised or amended. 

Thank you for your continued cooperation in the effort to conserve fish and wildlife 
resources. If you have any questions or comments regarding this Key, please contact the 
SFESO at 772-562-3909. 

5­ -7% 
Roxanna Hinzman 
Field Supervisor 
South Florida Ecological Services 

Cc: 
Corps, Jacksonville, Florida (Dale Beier, Muriel Blaisdell, Ingrid Gilbert, Angela Ryan, 

Irene Sadowski, Victoria White, Alisa Zarbo) 
Service, Athens, Georgia (Michelle Elmore) 
Service, Jacksonville, Florida (Annie Dziergowski) 
Service, Panama City, Florida (Sean Blomquist) 
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FM# 436903-1 
Bat Roost Survey 

7/29/2021  
 

Site # Lat/Long Tree Type Tree 

Height 

(feet) 

DBH 

(inch) 

Guano 

(Y/N) 

Roost 

(Y/N) 

Assumed 

Presence 

(Y/N) 

1 26°1’1”N 80°10’3”W Royal Palm <15 <8 N N N 

2 26°0’53”N 80°10’3”W Royal Palm <15 <8 N N N 

3 26°0’53”N 80°10’3”W Royal Palm <16 <8 N N N 

4 26°0’48”N 80°10’2”W to 26°0’45”N 
80°10’2”W 

15 Royal Palm <16 <8 N N N 

5 26°0’42”N 80°10’2”W to 26°0’41”N 
80°10’1”W 

7 Cabbage Palm <15 <8 N N N 

6 26°0’35”N 80°10’1”W 5 Sable Palm <15 <8 N N N 

7 26°0’20”N 80°10’2”W Live Oak <15 18 N N N 

8 26°0’20”N 80°10’3”W Live Oak <15 14 N N N 

9 25°59’48”N 80°9’60”W Dead Sable Palm <15 11 N N N 

10 25°59’48”N 80°9’0”W Dead Royal Palm <15 15 N N N 

11 25°59’47”N 80°9’60”W Royal Palm <15 15 N N N 

12 25°59’47”N 80°10’0”W Royal Palm <15 10 N N N 

13 25°59’47”N 80°10’0”W Mahogany  <15 13 N N N 

14 25°59’47”N 80°10’0”W Sable Palm <15 11 N N N 

15 25°59’47”N 80°10’0”W Mahogany <15 10 N N N 

16 25°59’47”N 80°10’1”W Sable Palm <15 15 N N N 

17 25°59’47”N 80°10’1”W Mahogany <15 14 N N N 

18 25°59’47”N 80°10’1”W Sable Palm <15 13 N N N 

19 25°59’18”N 80°9’58”W  8 Royal Palms <15 <8 N N N 

20 25°58’25”N 80°9’58”W to 25°58’27”N 
80°9’58”W 

12 Royal Palms <15 <8 N N N 

21 25°58’23”N 80°9’58”W 4 Canary Palms <15 <8 N N N 

22 25°58’11”N 80°9’58”N 4 Cypress Trees <15 <8 N N N 

23 25°58’11”N 80°9’58”N 12 Royal Palms <15 <8 N N N 

24 25°58’7”N 80°9’57”N 14 Royal Palms <15 <8 N N N 

25 25°58’29”N 80°9’56”N 9 Royal Palms <15 <8 N N N 

26 25°58’34”N 80°9’57”N 11 Royal Palms <15 <8 N N N 

27 25°58’38”N 80°9’57”W to 25°58’44”N 
80°9’5”W 

40 Sable Palms <15 <8 N N N 
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7/29/2021  
 

28 25°58’53”N 80°9’55”W 26 Cabbage Palms <15 <8 N N N 

29 25°59’4”N 80°9’55”W 6 Royal Palms <15 <8 N N N 

30 25°59’8”N 80°9’55”W 3 Royal Palms <15 <8 N N N 

31 25°59’9”N 80°9’55”W 2 Royal Palms  <15 <8 N N N 

32 25°59’40”N 80°9’56”W 18 Sable Palms <15 <8 N N N 

33 25°59’49”N 80°9’56”W 11 Sable Palms <15 <8 N N N 

34 25°59’53”N 80°9’57”W 5 Sable Palms <15 <8 N N N 

35 26°0’14”N 80°10’0”W 12 Sable Palms <15 <8 N N N 

36 26°0’28”N 80°9’59”W 46 Sable Palms <15 <8 N N N 

37 26°0’28”N 80°9’59”W 10 Sable Palms <15 <8 N N N 

38 26°0’37”N 80°9’58”W 7 Royal Pals <15 <8 N N N 

39 26°0’41”N 80°9’58”W Sable Palm <15 12 N N N 

40 26°0’41”N 80°9’58”W 3 Black Olive <15 <8 N N N 

41 26°0’41”N 80°9’58”W 5 Royal Palm <15 <8 N N N 

42 26°1’4”N 80°10’1”W  Multiple Cypress <15 <8 N N N 
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Appendix B:  Full Acoustic / Roost Survey Framework 
 

Purpose:  The purpose of this survey is to:  (1) determine if Florida bonneted bats are likely to be 
actively roosting or using the site; (2) locate active roost(s) and avoid the loss of the structure, if 
possible; and, (3) avoid or minimize the take of individuals.  In some cases, changes in project 
designs or activities can help avoid and minimize take.  For example, project proponents may be 
able to retain suspected roosts or conserve roosting and foraging habitats.  Changing the timing 
or nature of activities can also help reduce the losses of non-volant young or effects to pregnant 
or lactating females.  If properly conducted, acoustic surveys are the most effective way to 
determine presence and assess habitat use.  If the applicant is unable to follow or does not want 
to follow the Full Acoustic/Roost Survey framework when recommended according to the Key, 
the Corps (or other Action Agency) will not be able to use these Guidelines and will need to 
provide a biologically supported rational using the best available information for their 
determination in their request for consultation.   

General Description:  This is a comprehensive survey effort, and robust acoustic surveys (i.e., 
surveys conducted 30 minutes prior to sunset to 30 minutes after sunrise, over multiple nights) 
are a fundamental component of the approach.  Depending upon acoustic results and habitat type, 
it may also include:  observations at emergence (e.g., emergence surveys during which observers 
look and listen for bats to come out of roost structures around sunset), visual inspection of 
trees/snags (i.e., those with cavities, hollows, and loose bark) and other roost structures with tree-
top cameras, or follow-up targeted acoustic surveys.  Methods are dependent upon composition 
and configuration of project site and willingness and ability of applicant and partners to conserve 
roosting and foraging habitats on site. 

General Survey Protocol: 

[Note: The Service will provide more information in separate detailed survey protocols in the 
near future.  This will include specific information on:  detector types, placement, orientation, 
verification of proper functioning, analysis, reporting requirements, etc.] 
 
 Approach is intended for project sites > 5 acres (2 hectares). 
 For sites containing roosting habitat, acoustic surveys should primarily focus on assessing 

roosting habitat within the project site that will be lost or modified (i.e., areas that will 
not be conserved), and locations on the property within 250 feet (76.2 meters) of areas 
that will not be conserved.  This will help avoid or minimize the loss of an active roost 
and individuals.  Secondarily, since part of the purpose is to determine if Florida 
bonneted bats are using the site, acoustic devices should also be placed near open water 
and wetlands to maximize chances of detection and aid in assessing foraging habitat that 
may be lost. 

 For sites that do not contain ANY roosting habitat, but do contain foraging habitat (see 
Figure 3 - Consultation Flowchart and Key, Step 2 [no], Step 13 [yes]), efforts should 
focus on assessing foraging habitat within the project site that will be lost or modified 
(i.e., areas that will not be conserved). 

 Acoustic surveys should be performed by those who are trained and experienced in 
setting up, operating, and maintaining acoustic equipment; and retrieving, saving, 
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analyzing, and interpreting data.  Surveyors should have completed one or more of the 
available bat acoustic courses/workshops, or be able to show similar on‐the‐job or 
academic experience (Service 2018). 

 Due to the variation in the quality of recordings, the influence of clutter, the changing 
performances of software packages over time, and other factors, manual verification is 
recommended (Loeb et al. 2015).  Files that are identified to species from auto-ID 
programs must be visually reviewed and manually verified by experienced personnel. 

 Acoustic devices should be set up to record from 30 minutes prior to sunset to 30 minutes 
after sunrise for multiple nights, under suitable weather conditions.   

 Acoustic surveys can be conducted any time of year as long as weather conditions meet 
the criteria.  If any of the following weather conditions exist at a survey site during 
acoustic sampling, note the time and duration of such conditions, and repeat the acoustic 
sampling effort for that night:  (a) temperatures fall below 65°F (18.3°C) during the first 
5 hours of survey period; (b) precipitation, including rain and/or fog, that exceeds 30 
minutes or continues intermittently during the first 5 hours of the survey period; and (c) 
sustained wind speeds greater than 9 miles/hour (4 meters/second; 3 on Beaufort scale) 
for 30 minutes or more during the first 5 hours of the survey period (Service 2018).  At a 
minimum, nightly weather conditions for survey sites should be checked using the 
nearest NOAA National Weather Service station and summarized in the survey reports. 
Although not required at this time, it has been demonstrated that conducting surveys on 
warm nights late in the spring can help maximize detection probabilities (Ober et al. 
2016; Bailey et al. 2017). 

 Acoustic devices should be calibrated and properly placed.  Microphones should be 
directed away from surrounding vegetation, not beneath tree canopy, away from 
electrical wires and transmission lines, away from echo-producing surfaces, and away 
from external noises.  Directional microphones should be aimed to sample the majority of 
the flight path/zone.  Omnidirectional microphones should be deployed on a pole in the 
center of the flight path/zone and oriented horizontally.  For monitoring possible roost 
sites, microphones should be directed to maximize likelihood of detection. 

 To standardize recordings, acoustic device recordings should have a 2-second trigger 
window and a maximum file length of 15 seconds. 

 The number of acoustic survey sites and nights needed for the assessment is dependent 
upon the overall acreage of suitable habitat proposed to be impacted by the action. 

o For non-linear projects, a minimum of 16 detector nights per 20 acres of suitable 
habitat expected to be impacted is recommended. 

o For linear projects (e.g., roadways, transmission lines), a minimum of five 
detector nights per 0.6 mi (0.97 km) is recommended.  Detectors can be moved to 
multiple locations within each kilometer surveyed, but must remain in a single 
location throughout any given night. 

o For any site, and in particular for sites > 250 acres, please contact the Service to 
assist in designing an appropriate approach. 

 If results of acoustic surveys show high Florida bonneted bat activity or Florida 
bonneted bat roosting likely (e.g., high activity early in the evening) (see definitions in 
Glossary), follow-up methods such as emergence surveys, visual inspection of the 
roosting structures, or follow-up acoustic surveys are recommended to locate potential 
roosts.  Using a combination of methods may be helpful. 
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 For bat emergence surveys, multiple observers should be stationed at potential roosts if 
weather conditions (as above) are suitable.  Surveyors should be quietly stationed 30 
minutes before sunset so they are ready to look and listen for emerging FBBs from sunset 
to 1½ hours after sunset. When conducting emergence surveys it is best to orient 
observers so that the roost is silhouetted in the remaining daylight; facing west can help 
maximize the ability to notice movement of animals out of a roost structure. 

 Visual inspection of trees with cavities and loose bark during the day may be helpful.  
Active RCW trees should not be visually inspected during the RCW breeding season 
(April 15 through June 15). 

 Visual inspection alone is not recommended due to the potential for roosts to be too high 
for cameras to reach, too small for cameras to fit, or shaped in a way that contents are out 
of view (Braun de Torrez et al. 2016). 

 If roosting is suspected on site, use tree-top cameras during the day to search those 
trees/snags or other structures that have potential roost features (i.e., cavities, hollows, 
crevices, or other structure for permanent shelter).  If unsuccessful (e.g., cannot see entire 
contents within a given cavity, cannot reach cavity, cannot see full extent of cavity) OR 
occupied roosts are found with the tree-top camera within the area in which high Florida 
bonneted bat activity/likely Florida bonneted bats roosting were identified, we 
recommend emergence surveys and/or acoustics to verify occupancy and/or identify bat 
species. 

 Provide report showing effort, methods, weather conditions, findings, and summary of 
acoustic data relating to Florida bonneted bats (e.g., # of calls, time of calls, and station 
number) organized by the date on which the data were collected.  Sonograms of all calls 
with signatures at or below 20kHz shall be included in the report.  The report shall be 
provided to the Corps project manager assigned to the project for which the survey was 
conducted and to the Service via the email address verobeach@fws.gov.  Raw acoustic 
data should be provided to the Service for all surveys.  Raw acoustic data should be 
provided as “all raw data” and “all raw data with signatures at or below 20kHz”.  
Data can be submitted to the Service via flash drive, memory stick, or hard drive.  
Data can be submitted digitally to verobeach@fws.gov or via mail to U.S. Fish and 
Wildlife Service, Attn: Florida bonneted bat data manager, 1339 20th Street, Vero 
Beach, Florida 32960. 

 Negative surveys are valid for 1 year after completion of the survey. 
 
If you have comments, or suggestions on this survey protocols, please email your comments 
to FBBguidelines@fws.gov.  These comments will be reviewed and incorporated in an 
annual review. 
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Appendix C:  Limited Roost Survey Framework 
 

Purpose:  The purpose of this survey is to:  (1) determine if Florida bonneted bats are likely to be 
actively roosting within suitable structures on-site; (2) locate active roost(s) and avoid the loss of 
the structure, if possible; and, (3) avoid or minimize the take of individuals.  In some cases, 
changes in project designs or activities can help avoid and minimize take.  For example, 
applicants and partners may be able to retain the suspected roosts or conserve roosting and 
foraging habitats.  Changing the timing of activities can also help reduce the losses of non-volant 
young or effects to pregnant or lactating females. 

General Description:  This is a reduced survey effort that may include the following methods:  
visual inspection of trees/snags (i.e., those with cavities, hollows, and loose bark) and other roost 
structures with tree-top cameras, observations at emergence (e.g., emergence surveys during 
which observers look and listen for bats to come out of roost structures around sunset), acoustic 
surveys, or a combination of these methods.  Methods are fairly flexible and dependent upon 
composition and configuration of project site and willingness and ability of applicant and 
partners to conserve roosting habitat on site. 

General Survey Protocol: 

[Note: The Service will provide more information in separate, detailed survey protocols in the 
near future.  This will include specific information on:  detector types, placement, orientation, 
verification of proper functioning, analysis, reporting requirements, etc.] 

 
 Approach is intended only for small project sites (i.e., sites ≤ 5 acres [2 hectares]). 
 Efforts should focus on assessing potential roosting structures within the project site that 

will be lost or modified (i.e., areas that will not be conserved), or are located on the 
property within 250 feet (76.2 meters) of areas that will not be conserved. 

Identification of potential roost structures 

 This step is necessary prior to any of the methods that follow. 
 Run line transects through roosting habitat close enough that all trees and snags are easily 

inspected.  Transect spacing will vary with habitat structure and season from a maximum 
of 91 m (300 ft) between transects in very open pine stands to 46 m (150 ft) or less in 
areas with dense mid-story.  Transects should be oriented north to south, to optimize 
cavity detectability because many RCW cavity entrances are oriented in a westerly 
direction (Service 2004).  

 Visually inspect all trees and snags or other structures for evidence of cavities, hollows, 
crevices that can be used for permanent shelter.  Using binoculars, examine structures for 
cavities, loose bark, hollows, or other crevices that are large enough for Florida bonneted 
bats (diameter of opening > or = to 1 inch (2.5 cm) (Braun de Torrez et al. 2016).  

 When potential roosting structures are found, record their location in the field using a 
Global Positioning System (GPS) unit. 

Visual Inspection of trees and snags with tree-top cameras 

 Visually inspect all cavities using a video probe (peeper) and assess the cavity contents.  
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Active RCW trees should not be visually inspected during the RCW breeding season 
(April 15 through June 15). 

 Visual inspection alone is valid only when the entire cavity is observed and the contents 
can be identified.  Typically, acoustics at emergence will also be needed to definitively 
identify bat species, if bats are present or suspected. 

 If bats are suspected, or if contents cannot be determined, or if the entire cavity cannot be 
observed with the video probe; follow methods for an Acoustic Survey or an Emergence 
Survey (below).  If the Corps (or other action agency) or applicant does not wish to 
conduct acoustic or emergence surveys, the Corps (or other action agency) cannot use the 
key and must request formal consultation with the Service. 

 Record tree species or type of cavity structure, tree diameter and height, cavity height, 
cavity orientation and cavity contents. 

Emergence Surveys 

 For bat emergence surveys, multiple observers should be stationed at potential roosts if 
weather conditions (as described below in Acoustic Surveys) are suitable. 

 Surveyors should be quietly stationed 30 minutes prior to sunset so they are ready to look 
and listen for emerging Florida bonneted bats from sunset to 1½ hours after sunset. 

 When conducting emergence surveys it is best to orient observers so that the roost is 
silhouetted in the remaining daylight; facing west can help maximize the ability to notice 
movement of animals out of a roost structure. 

 Record number of bats that emerged, the time of emergence, and if bat calls were heard. 

Acoustic surveys 

 Acoustic surveys should be performed by those who are trained and experienced in 
setting up, operating, and maintaining acoustic equipment; and retrieving, saving, 
analyzing, and interpreting data.  Surveyors should have completed one or more of the 
available bat acoustic courses/workshops, or be able to show similar on‐the‐job or 
academic experience (Service 2018). 

 Due to the variation in the quality of recordings, the influence of clutter, and the changing 
performances of software packages over time, and other factors, manual verification is 
recommended (Loeb et al. 2015).  Files that are identified to species from auto-ID 
programs must be visually reviewed and manually verified by experienced personnel. 

 Acoustic devices should be set up to record from 30 minutes prior to sunset to 30 minutes 
after sunrise for multiple nights, under suitable weather conditions.   

 Acoustic surveys can be conducted any time of year as long as weather conditions meet 
the criteria.  If any of the following weather conditions exist at a survey site during 
acoustic sampling, note the time and duration of such conditions, and repeat the acoustic 
sampling effort for that night:  (a) temperatures fall below 65°F (18.3°C) during the first 
5 hours of survey period; (b) precipitation, including rain and/or fog, that exceeds 30 
minutes or continues intermittently during the first 5 hours of the survey period; and (c) 
sustained wind speeds greater than 9 miles/hour (4 meters/second; 3 on Beaufort scale) 
for 30 minutes or more during the first 5 hours of the survey period (Service 2018). At a 
minimum, nightly weather conditions for survey sites should be checked using the 
nearest NOAA National Weather Service station and summarized in the survey reports.  
Although not required at this time, it has been demonstrated that conducting surveys on 
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warm nights late in the spring can help maximize detection probabilities (Ober et al. 
2016; Bailey et al. 2017). 

 Acoustic devices should be calibrated and properly placed.  Microphones should be 
directed away from surrounding vegetation, not beneath tree canopy, away from 
electrical wires and transmission lines, away from echo-producing surfaces, and away 
from external noises.  Directional microphones should be aimed to sample the majority of 
the flight path/zone.  Omnidirectional microphones should be deployed on a pole in the 
center of the flight path/zone and oriented horizontally.  For monitoring possible roost 
sites, microphones should be directed to maximize likelihood of detection. 

 To standardize recordings, acoustic device recordings should have a 2-second trigger 
window and a maximum file length of 15 seconds. 

 Acoustic surveys should be conducted over a minimum of four nights. 
 If acoustic devices cannot be left in place for the entire night for multiple nights as above, 

then a combination of short acoustic surveys (from sunset and extending for 1½ hours), 
stationed observers for emergence surveys or visual inspection of trees/snags with tree-
top cameras may be acceptable.  Contact the Service for guidance under this 
circumstance. 

 
Reporting 
 Provide report showing effort, methods, weather conditions, findings, and summary of 

acoustic data relating to Florida bonneted bat by date (e.g., # of calls, time of calls).  
Sonograms of all calls with signatures at or below 20kHz shall be included in the report.  
The report shall be provided to the Corps project manager assigned to the project for 
which the survey was conducted and to the Service via the email address 
verobeach@fws.gov.  Raw acoustic data should be provided to the Service for all 
surveys.  Raw acoustic data should be provided as “all raw data” and “all raw data 
with signatures at or below 20kHz”.  Data can be submitted to the Service via flash 
drive, memory stick, or hard drive.  Data can be submitted digitally to 
verobeach@fws.gov or via mail to U.S. Fish and Wildlife Service, Attn: Florida 
bonneted bat data manager, 1339 20th Street, Vero Beach, Florida 32960. 

 Negative surveys are valid for 1 year after completion of the survey 
 
If you have comments, or suggestions on this survey protocols, please email your comments 
to FBBguidelines@fws.gov.  These comments will be reviewed and incorporated in an 
annual review. 
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