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1 SUMMARY OF PROJECT 

1.1 Project Description  

This report contains information regarding the SR 9/I-95 (I-95) from South of 45th Street to 

North of 45th Street Project Development and Environment (PD&E) Study (Mile Post 31.040). 

This project has been developed in compliance with Title VI of the Civil Rights Act of 1964 and 

other related federal and state nondiscrimination authorities.  Neither the Florida Department of 

Transportation (FDOT) nor this project will deny the benefits of, exclude from participation in, 

or subject to discrimination anyone on the basis of race, color, national origin, age, sex, 

disability, or family status. 

The FDOT, District Four is conducting a PD&E Study to identify short-term and long-term needs 

of I-95 and develop design concepts to address traffic spillback onto I-95, improve interchange 

operations, reduce congestion, and increase safety at the study interchange.  This study will 

also consider Strategic Intermodal System (SIS) connector improvements needed within the 

project area and is consistent with plans for the I-95 mainline, including the potential extension 

of I-95 Express lanes through Palm Beach County. This proposed study will investigate 

alternatives to improve the overall operating conditions and enhance safety within the 

interchange. 

The improvements to the I-95 Interchange at 45th Street will provide additional capacity for 

vehicles travelling east-west as well as operational improvements north-south through the 

interchange.  Local and network connectivity for the City of West Palm Beach, the Town of 

Mangonia Park and Palm Beach County will be improved.  

The 45th Street interchange of I-95 is a diamond interchange located in City of West Palm 

Beach, and in close proximity to the Town of Mangonia Park, and the City of Riviera Beach in 

north Palm Beach County, Florida (Figure 1). The intersections in the area of influence of the 

interchange are Village Boulevard and Northpoint Boulevard on the west and Corporate Way 

and North Congress Avenue on the east.  The adjacent interchanges are Blue Heron Boulevard 

interchange to the north (1.75 miles) and the Palm Beach Lakes Boulevard interchange to the 
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south (2.80 miles). I-95 is a ten-lane divided interstate freeway providing four general purpose 

lanes and one high occupancy vehicle (HOV) lane in each direction. Auxiliary lanes are provided 

on both the northbound and southbound directions between 45th Street and Blue Heron 

Boulevard to the north. Within the study segment, I-95 passes over 45th Street on a bridge that 

accommodates ten lanes (Figure 2). I-95 is a designated SIS highway corridor. Both I-95 and 

45th Street are designated as evacuation routes. 45th Street is a six-lane divided roadway with 

a raised landscape median within the vicinity of the I-95 interchange. Sidewalks are provided 

along both sides of 45th Street throughout the study area. Additionally, a bicycle lane is provided 

in both directions along 45th Street starting at the Harley Davidson entrance (west of I-95) to 

Corporate Way (east of I-95). There are two dedicated left-turn lanes in each direction to access 

the I-95 on-ramps and three through lanes in each direction. A single free-flow right-turn lane is 

provided on both eastbound and westbound along 45th Street to serve the I-95 on-ramps.  
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The land use adjacent to the interchange is mainly 

residential, commercial, institutional and industrial. 

Commercial and industrial uses are predominant on 

the west side of I-95, while commercial and 

healthcare properties are along the east side of I-

95. The South Florida Rail Corridor (SFRC)/CSX 

Railroad passes under I-95 in this area 

approximately one mile northwest of the 45th Street 

interchange. The adjacent signalized intersections 

are: Village Boulevard and Northpoint 

Boulevard/Metrocentre Boulevard west of the I-95 

southbound ramps, and Corporate Way and N. 

Congress Avenue east of the I-95 northbound 

ramps. 

Improvement to the I-95 interchange at 45th Street is consistent with the Cost Feasible Plan of 

the Palm Beach County Metropolitan Planning Organization (MPO)’s 2045 Long Range 

Transportation Plan (LRTP). “The purpose is to improve interchange operations and reduce 

congestion, reduce potential for traffic spillback onto I-95, and increase safety. The 

improvements are needed to ensure that the I-95 interchange will meet FDOT Level-of-Service 

standards through year 2040.” 

Figure 2 

I-95 looking north just south of 45th Street. 
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1.2 Background  

The FDOT made improvements to the I-95 mainline in Palm Beach County in the 1990s 

and 2000s, adding a High Occupancy Vehicle (HOV) lane and auxiliary lanes from south 

of Linton Boulevard to north of PGA Boulevard. Minor interchange improvements were 

also made to eight of the existing 18 interchanges along this section of the corridor. At 

the time of the project, FDOT committed to re-examine the need for both short-term and 

long-term improvements at those interchanges that were not improved during the I-95 

mainline project. FDOT District Four also identified the need to re-examine the 2003 I-95 

Master Plan Study for Palm Beach County to develop new improvements to interchanges 

based on changes in traffic volumes and updated design standards since the Master Plan 

was developed.  

A Concept Development Report (CDR) was prepared by the FDOT District Four Office of 

Planning and Environmental Management in August of 2014. The following are the 

recommendations identified for short-term and long-term improvements: 

1.2.1 CDR Short Term Improvements:  

 Third southbound left-turn lane at the I-95 southbound ramp; 

 Third northbound left-turn lane and third right-turn lane at the I-95 northbound 

ramp; 

 Additional westbound through lane from Congress Avenue to the I-95 northbound 

ramps. 

1.2.2 CDR Long Term Improvements:  

 Fourth through lane on eastbound 45th Street between Village Boulevard and 

Northpoint Boulevard; 

 Fourth through lane on westbound 45th Street east of Congress Avenue; 

 Fourth southbound left-turn lane at the I-95 southbound ramp; 
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 Fourth northbound left-turn lane at the I-95 northbound ramp. 

Based on the benefits identified by the proposed improvements listed in the Concept 

Development Report, it was recommended that FDOT implement this package of 

proposed improvements to address operational and safety issues/deficiencies through 

2040. Due to the proposed impacts and costs associated with the proposed 

improvements, a PD&E Study was recommended prior to design and project 

implementation.  

1.3 Purpose and Need 

The purpose of the study is to identify the short-term and long-term needs of I-95 and 

develop design concepts to address traffic spillback onto I-95, improve interchange 

operations, reduce congestion, and increase safety at the study interchange. This study 

will also consider SIS connector improvements needed within the project area and is 

consistent with plans for the I-95 mainline, including the potential extension of I-95 

Express lanes through Palm Beach County. 

Additional considerations for the purpose and need for this project include Capacity, 

Transportation Demand, Traffic Safety, Planning Consistency, Social 

Demands/Economic Development, Modal Interrelationships, and System Linkage. 

Capacity  

Traffic operational analyses were conducted at six study intersections on 45th Street to 

determine the existing delay and Level of Service (LOS). 

During the AM and PM peak hours, the existing conditions (2016) are as follows for the 

following intersections on 45th Street [Name of intersection, overall LOS (AM/PM)]: 

 Village Boulevard: (C/C) 

 Northpoint Boulevard: (C/C)  

 I-95 southbound ramps: (C/C) 
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 I-95 northbound ramps: (C/C) 

 Corporate Way: (C/C) 

 Congress Avenue: (C/D) 

Operational analyses were conducted to evaluate for year 2040 No Build conditions 

(without roadway improvements) at the six intersections for AM and PM peak hours. The 

2040 No Build conditions are predicted as follows: [Name of intersection, overall LOS 

(AM/PM)]: 

 Village Boulevard: (D/D) 

 Northpoint Boulevard: (D/D)  

 I-95 southbound ramps: (F/C) 

 I-95 northbound ramps: (F/D) 

 Corporate Way: (C/B) 

 Congress Avenue: (D/E) 

Under the existing conditions scenarios, most of the intersections operate at LOS 

C.  Under the project 2040 No Build conditions, most intersections operate at LOS D or 

worse.  If no improvements are made by 2040, all intersections will experience excessive 

delays and queuing and operate below acceptable LOS standards (LOS D) during both 

the AM and PM peak periods. 

Transportation Demand  

According to the US Census, the county experienced a population growth from 1,320,134 

in 2010 to 1,372,171 in 2013, representing an increase of 3.94%.  Evaluating the 

population growth for the City of West Palm Beach, the City has grown from a population 

of 99,919 in 2010 to 102,436 in 2013 representing an increase of 2.52%.  The population 

of Palm Beach County is projected to increase from 1,372,171 in 2013 to 1,715,300 in 

2040 (US Census), representing an increase of 25%.  The commercial areas along 45th 

Street and the new businesses taking advantage of areas designated as special impact 

zones will further increase the transportation demand along the proposed project area 
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that will contribute to congested conditions.  As the population of the county and city 

increases, developments in the county will continue to grow thereby increasing the 

amount of traffic.  Improvements to the existing interchange is expected to provide 

mobility to the residents and commuters in this area. 

Traffic Safety 

The crash analysis results reveal that there was a total of 869 crashes on I-95 from Palm 

Beach Lakes Boulevard to Blue Heron Boulevard during the four study years (2011-

2014). Of these 869 crashes, rear end crashes were the most common type of crash 

accounting for 37.5% of total crashes followed by sideswipe crashes accounting for 

16.3% of total crashes. The 869 crashes included 1,671 vehicles. There were 627 injuries, 

58 severe injuries and 10 fatalities. The average crash rate for the I-95 mainline segment 

within the study limits is 0.06 and is lower than the statewide average crash rate of 0.75 

for similar interstate facilities. Summaries of the crash analysis are provided in Table 1. 

Table 1: I-95 Crash Summary (2011 to 2014) 

Crash Type 
Number of Crashes 4-Year 

Total 
Crashes 

Percent 
of Total 

Mean 
Crashes 
Per Year 

Year 
2011 2012 2013 2014 

Front to Rear (Rear End) 71 67 75 113 326 37.5% 81.5 
Front to Front 2 0 1 4 7 0.8% 1.75 

Angle 17 28 21 28 94 10.8% 23.5 
Sideswipe, same direction 31 31 26 54 142 16.3% 35.5 

Sideswipe, opposite direction 2 0 3 0 5 0.6% 1.25 
Rear to Side 0 0 0 0 0 0.0% 0 
Rear to Rear 0 0 1 0 1 0.1% 0.25 

Other 54 60 73 79 266 30.6% 66.5 
Unknown 5 5 4 14 28 3.2% 7 

Total Crashes 182 191 204 292 869 100.0% 217.25 

 

The crash analysis results reveal that there was a total of 174 crashes on 45th Street from 

Village Boulevard to Congress Avenue during the four study years (2011-2014). Of these 

174 crashes, rear end crashes were the most common type of crash accounting for 48.3% 

of total crashes followed by angled crashes accounting for 25.9% of total crashes. The 

174 crashes included 378 vehicles, 4 pedestrians and 2 cyclists. There were 164 injuries, 
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14 severe injuries and 1 fatality. The average crash rate for 45th Street within the study 

limits is 2.72 and is lower than the statewide average crash rate of 3.20 for similar arterial 

facilities. Summaries of the crash analysis are provided in Table 2. 

Table 2: 45th Street Crash Summary (2011 to 2014) 

Crash Type 
Number of Crashes 4-Year 

Total 
Crashes 

Percent 
of Total 

Mean 
Crashes 
Per Year 

Year 
2011 2012 2013 2014 

Front to Rear (Rear End) 12 13 29 30 84 48.3% 21 
Front to Front 1 4 0 3 8 4.6% 2 

Angle 8 12 10 15 45 25.9% 11.25 
Sideswipe, same direction 0 3 0 6 9 5.2% 2.25 

Sideswipe, opposite direction 0 0 1 0 1 0.6% 0.25 
Rear to Side 0 0 0 1 1 0.6% 0.25 
Rear to Rear 0 0 0 0 0 0.0% 0 

Other 2 0 5 4 11 6.3% 2.75 
Unknown 12 0 0 3 15 8.6% 3.75 

Total Crashes 35 32 45 62 174 100.0% 43.5 

 

Plan Consistency  

The Palm Beach County MPO 2040 Long Range Transportation Plan (LRTP) identified 

the I-95 at 45th Street Interchange as a Local Stakeholder Project Request.  The Master 

Comprehensive Bicycle Transportation Plan (MCBTP) - Bicycle Facility Recommendation 

Map designates 45th Street, both east and west of the I-95 interchange, as a "Re-Stripe 

Candidate" and the Bicycle Needs Map designates 45th Street, both east and west of I-

95 interchange, as "Enhanced Priority, Needs Improvement” (Bike LOS C).  These 

designations will be taken into consideration during the PD&E phase such that the 

designated bicycle lanes can be provided whenever possible. 

The FDOT Five-Year Work Program identifies a traffic operations project to install a new 

dynamic message sign (DMS) on 45th Street east and west of the I-95 interchange. 

Social Demand and Economic Development  

The Future Land Use Plan for the City of West Palm Beach (June, 2013) identifies the 

areas north of the interchange to be Industrial uses in a Special Impact Zone to the west 
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of the interchange and Industrial, Conservation and Community Service to the east. Areas 

to the south of the interchange are identified to be Commercial in a Special Impact Zone 

and single family to the west of the interchange, and Conservation, Commercial in Special 

Impact Zone, and Single Family to the west. Special Impact Zones (SIZ) are areas where 

the City denotes heighten site plan review and compatibility analysis to reduce potential 

land use incompatibilities. The proposed improvements on the I-95/45th Street 

interchange will improve mobility and support the economic development of the local 

businesses as well as stimulate major construction activities that will contribute to the 

economic growth within the area.  

The Florida Division of Emergency Management designates specific routes that residents 

and visitors can use in case of emergency situations to vacate specific areas.  Based on 

Palm Beach County’s Evacuation Routes and Zones Map, 45th Street is classified as an 

evacuation route from SR 809 to SR A1A, which includes the section of 45th Street in the 

vicinity of I-95. Serving as part of the evacuation route network, I-95 and 45th Street play 

an important role in facilitating traffic movement during emergency evacuation periods.  

As the population of the County continues to increase, the proposed improvements on 

the I-95 and 45th Street interchange will enhance capacity and mobility for residents 

during evacuation.  

Currently, along 45th Street are commercial properties consisting of retail and professional 

offices with a few industrial and non-residential properties.  To the north are retail/offices 

such as North Village Square, Lockheed Martin, Boys & Girls Club, and various corporate 

plazas that house different commercial establishments.  To the south are also mainly 

hotel and commercial and food establishments, and an educational facility, Lincoln 

College of Technology.  There is a residential area in the southwest portion of the 

interchange. 

Modal Interrelationships 

Currently, there are sidewalks and crosswalks along both sides of 45th Street within the 

vicinity of the interchange; however, not all sidewalks and crosswalks meet the Americans 
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with Disabilities Act (ADA) requirements.  Bicycle lanes are currently provided along 45th 

Street from Corporate Way and continuing west through Village Boulevard, except for a 

missing section just east of Northpoint Boulevard.  As part of the proposed improvements 

for the interchange, sidewalks and crosswalks within the limits of construction shall be 

upgraded to meet ADA standards.  Bicycle lanes are recommended in conjunction with 

the recommended lane widening both east of Corporate Way as well as the missing 

section east of Northpoint Boulevard. 

The Mangonia Park Tri-Rail Station is located on 45th Street, approximately 1.3 miles east 

of the I-95 interchange. The station provides 272 parking spaces and also provides a 

park-and-ride designated area. The Mangonia Park Tri-Rail Station is accessed by Palm 

Beach County Transit, Palm Tran, Routes 2, 31, and 33.  45th Street in the vicinity of the 

I-95 interchange is served by Palm Tran Route 31.  Congress Avenue and 45th Street are 

also served by transit routes. 45th Street is designated as a SIS Connector from I-95 to 

the Tri-Rail Station.  The proposed improvements on the I-95 and 45th Street interchange 

will improve access to the Tri-Rail Station thus encouraging ridership.  

System Linkage 

The proposed project at I-95 and 45th Street will help improve connectivity and capacity 

within the roadway network by addressing traffic spillback onto I-95 and improving 

interchange connections.  The proposed project enhances mobility to the residential and 

commercial areas along 45th Street, which provides east-west access in North West Palm 

Beach and Palm Beach County. 

The primary need of the project is to alleviate existing and future traffic congestion thereby 

improving safety at the interchange. Recent studies completed in the region such as the 

I-95 Interchange at 45th Street Interchange Concept Development Report completed in 

2014 identified operational deficiencies at ramps, the terminal intersections, and the 

adjacent intersections. Existing observations also show increased truck traffic from I-95 

to Congress Avenue heading to the Port of Palm Beach contributing to the congestions 

in the study area. If no operational and safety improvements are made within the 
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interchange area, conditions will become progressively worse as traffic volumes continue 

to increase, thereby increasing the number of crashes and deteriorating access of this 

interchange. 

2 ALTERNATIVES ANALYSIS 

All concepts were evaluated and analyzed in order to select a recommended alternative.  

The concepts developed were further refined with the objective of elimination and 

reduction of impacts. The following describes the alternatives considered for this project. 

2.1 No Build Alternative (Figure 3) 

The No Build Alternative proposes to keep the existing interchange roadway network into 

the future without improvements. This alternative is considered to be a viable alternative 

during the public hearing and final selection phase to serve as a comparison to the study 

alternatives. 

The 45th Street typical section within the project limits consists of a six-lane urban divided 

roadway with a raised landscaped median. There are two dedicated left-turn lanes to 

access the I-95 on-ramps and three through lanes in each direction underneath the I-95 

overpass. The EB and WB lanes are separated by median containing a raised concrete 

barrier wall as well as support piers for the I-95 overpass. (Figure 3) 

The No Build Alternative has a number of positive aspects, since it would not require 

expenditure of public funds for design, right-of-way acquisition, construction, or utility 

relocation. Traffic would not be disrupted due to construction, therefore, avoiding 

inconveniences to local residents and businesses. Also, there would be no direct or 

secondary impacts to the environment, the socio-economic characteristics, or community 

cohesion of the area. 

However, the No Build Alternative fails to fulfill the purpose and need of the project. 

Operational and safety conditions within the interchange area will become progressively 
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worse as traffic volumes continue to increase, thereby increasing the number of crashes 

and deteriorating access of this interchange.   
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2.2 Transportation Systems Management and Operation (Figure 4 & 5) 

The Transportation Systems Management and Operations (TSM&O) alternative is 

comprised of minor improvement options that are typically developed to alleviate specific 

traffic congestion/safety problems, or to get the maximum utilization out of the existing 

facility by improving operational efficiency. TSM&O alternatives may include intersection 

improvements such as increasing turning radii, adding turn-lanes, increasing turn-lane 

lengths, or intelligent transportation system (ITS) enhancements such as closed circuit 

television (CCTV), dynamic message signs (DMS) with real-time driver information or 

signalization upgrades and/or optimization. 

The proposed TSM&O options are as follows: 

 Provide one additional right turn lane and one additional left turn lane at the I-95 

southbound off-ramp intersection; 

 Provide new overhead signage at the I-95 southbound off-ramp to indicate 3 lanes 

to East 45th Street and 3 lanes to West 45th Street; 

 Provide one additional right turn lane and one additional left turn lane at the I-95 

northbound off-ramp intersection; 

 Provide new overhead signage at the I-95 northbound off-ramp to indicate 3 lanes 

to West 45th Street, 1 lanes to North Congress Avenue, and 2 lanes to East 45th 

Street; 

 Provide travel information system; 

 Develop signal system strategies 
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2.3 Build Alternatives  

All conceptual build alternatives were evaluated in a general manner and analyzed in 

order to select the recommended Build Alternative. The concepts developed were further 

refined with the objective of elimination and reduction of impacts. The engineering 

decisions to achieve this objective are thoroughly documented in the Preliminary 

Engineering Report.  

2.3.1 Alternative 1 (Figures 6 & 7) 

 Widen 45th Street to add one through lane in each direction from Northpoint 

Boulevard to Congress Avenue; 

 Provide one bike lane in each direction from Northpoint Boulevard to Congress 

Avenue; 

 Extend the eastbound to southbound on-ramp to start just east of Northpoint 

Boulevard; 

 Provide one additional right turn lane and one additional left turn lane at the I-95 

southbound off-ramp intersection; 

 Provide new overhead signage at the I-95 southbound off-ramp to indicate 3 lanes 

to East 45th Street and 3 lanes to West 45th Street; 

 Provide one additional right turn lane and one additional left turn lane at the I-95 

northbound off-ramp intersection; 

 Provide new overhead signage at the I-95 northbound off-ramp to indicate 3 lanes 

to West 45th Street, 1 lanes to North Congress Avenue, and 2 lanes to East 45th 

Street; 

 Widen the existing bridge along 45th Street over the C-17 Canal to accommodate 

one additional through lane and one bike lane in each direction;  

 Add one additional left turn lane from eastbound 45th Street to northbound 

Congress Avenue to provide triple left turns at the intersection; 

 Add one additional left turn lane from northbound Congress Avenue to westbound 

45th Street to provide triple left turns at the intersection;
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 Restriped the existing 45th Street westbound right turn lane to a shared through and right; 

 Provide travel information system; 

 Develop signal system strategies. 

2.3.2 Alternative 2 (Figures 8 & 9) 

 Modify the existing Diamond Interchange to a Diverging Diamond Interchange (DDI) 

configuration, which provides 3 continuous through lanes through the interchange with 2 

free flow left turn lanes into the I-95 on ramps; 

 Provide one bike lane in each direction from Northpoint Boulevard to Congress Avenue; 

 Extend the 45th Street eastbound to I-95 southbound on-ramp to start at Northpoint 

Boulevard; 

 Provide one additional left turn lane at the I-95 southbound off-ramp intersection; 

 Provide new overhead signage at the I-95 southbound off-ramp to indicate 3 lanes to 

East 45th Street and 2 lanes to West 45th Street; 

 Provide one additional right turn lane at the I-95 northbound off-ramp intersection; 

 Provide new overhead signage at the I-95 northbound off-ramp to indicate 2 lanes to 

West 45th Street, 1 lanes to North Congress Avenue, and 2 lanes to East 45th Street; 

 Widen the existing bridge along 45th Street over the C-17 Canal to accommodate one 

bike lane in each direction;  

 Add one additional left turn lane from eastbound 45th Street to northbound Congress 

Avenue to provide triple left turns at the intersection; 

 Add one additional left turn lane from northbound Congress Avenue to westbound 45th 

Street to provide triple left turns at the intersection; 

 Provide travel information system; 

 Develop coordinated signal system strategies. 
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3 EXISTING LAND USE 

Existing land use within the project area was determined through the interpretation of aerial 

photography and field reconnaissance of the project corridor conducted on May 31, 2016.  

Existing land use was mapped based on the Florida Land Use, Cover and Forms Classification 

System (FLUCFCS) (FDOT, 1999) for the project area and is illustrated in Figure 10. 

I-95 and 45th Street are considered Roads and Highways (FLUCFCS 8140).  The majority of 

the remaining existing land use surrounding the interchange is commercial development 

(FLUCFCS 1400).  Additional land uses adjacent to the intersection in relatively low abundance 

include dry detention ponds (FLUCFCS 3110), open land (FLUCFCS 1900), medium-density 

residential development (FLUCFCS 1200), channelized waterways (FLUCFCS 5120), 

institutional (FLUCFCS 1700), and other roadways (FLUCFCS 8140).  No undeveloped natural 

areas are present within the project limits or a 500-foot buffer (see Figure 10). 
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3.1 Soils Analysis 

Table 3 provides a summary of the soil types identified within the project limits and a 500-foot 

buffer per the US Department of Agriculture Soil Conservation Service (USDA/SCS) Soil Survey 

of Palm Beach County Area, Florida (1996) (Figure 11).  The remainder of the project limits and 

buffer zone are listed as “urban land” and “water” (i.e. not classified as soil types) per the 

USDA/SCS Soil Survey.  

Table 3: Soil Types within Project Limits and 500-Foot Buffer Zone 

Soil Type Description 

Arents Urban 
Land Complex, 
0 to 5 Percent 

Slopes 

Consists of nearly level, somewhat poorly drained sandy soils and urban land.  
The soils formed in thick layers of sandy fill material that were placed over low, 
wet mineral soils to make the areas suitable for urban use.  A variable mixture 
of lenses, streaks, and pockets occur within short distances. Depth of the 
material ranges from a few inches to 50-60 inches. 

Arents Urban 
Land Complex, 

Organic 
Substratum 

Similar to Arents Urban Land Complex, 0 to 5 Percent Slopes, but with addition 
of dark reddish brown to black muck layer between 38 and 52 inches deep. 

Basinger Fine 
Sand 

Consists of very deep, very poorly and poorly drained, rapidly permeable soil in 
low flats, sloughs, depressions and poorly defined drainage-ways primarily in 
MLRA 155 (Southern Florida Flatwoods), and to a less extent in MLRA 154 
(South-Central Florida Ridge), MLRA 156A (Florida Everglades and 
Associated Areas) and MLRA 156B (Southern Florida Lowlands).  They formed 
in sandy marine sediments.   Soil depth up to ±80 inches. 

Basinger and 
Myakka Fine 

Sands, 
Depressional 

Variable coverage by Basinger Fine Sand and Myakka Fine sand.  Basinger 
Fine Sand is descried above.  Myakka Fine Sand consists of very deep, very 
poorly or poorly drained, moderately rapid or moderately permeable soils that 
occur primarily in mesic flatwoods of peninsular Florida. They formed in sandy 
marine deposits. Soil depth is up to ±85 inches  

Okeelanta 
Muck 

Consists of very deep, very poorly drained, rapidly permeable soils in large 
fresh water marshes and small depressional areas of the Southern Flatwoods 
(MLRA 155) and the Southern Florida Lowlands (MLRA 156B) Major Land 
Resource Areas. They formed in moderately thick deposits of decomposed 
hydrophytic non-woody sapric material overlying marine sand.  Soil depth up to 
±65 inches  

Sanibel Muck 

Consists of very poorly drained sandy soils with organic surfaces. They formed 
in rapidly permeable marine sediments. The soils occur on nearly level to 
depressional areas with slopes less than 2 percent.  Soil depth up to ±69 
inches.  

   Source:  https://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/florida/FL611/0/Palm_Beach.pdf 
   Note:  Soil types in bold are listed as hydric

https://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/florida/FL611/0/Palm_Beach.pdf
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4 METHODOLOGY  

4.1  Wetland/Surface Water Assessment 

Prior to visiting the site, information was gathered from a variety of sources (e.g. GIS database) 

to identify potential wetland conditions within the proposed project corridor and buffer zone:  

 FDOT FLUCFCS map (Figure 10) 

 USDA/SCS Soil Survey of Palm Beach County Area, Florida (1996) (Figure 11) 

 Recent aerial photography (2017) 

 The U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) map 

(Figure 12) 

 Field reconnaissance survey performed on May 31, 2016 

 Review of the Efficient Transportation Decision Making (ETDM) Summary Report  

Following the desktop data analysis, E Sciences conducted a wetland delineation on May 31, 

2016.  Wetland delineation and mapping was performed in general accordance with the State 

Unified Wetland Delineation Methodology (Chapter 62-340 Florida Administrative Code), the 

U.S. Army Corps of Engineers (USACE) Wetland Delineation Manual (1987) and the Interim 

Regional Supplement to the USACE Wetland Delineation Manual: Atlantic and Gulf Coastal 

Plain Region (October, 2008).   
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4.2  Listed Species Assessment 

Evaluation of the potential occurrence of listed species within the study area was accomplished 

by conducting a review of the following documents and GIS databases:  most current USFWS 

and Florida Fish and Wildlife Conservation Commission (FWC) lists of threatened and 

endangered species and species of special concern; the Florida Natural Areas Inventory (FNAI) 

database of listed species (wildlife and plant species) and their habitats; the FWC bald eagle 

(Haliaeetus leucocephalus) nest location database; Waterbird Colony Locator; selected GIS 

data from USFWS and FWC; and available land cover/land use GIS data (see Appendix A and 

Figure 13).  E Sciences also consulted the National Oceanic and Atmospheric Administration 

(NOAA) Essential Fish Habitat (EFH) Mapper 

(http://www.habitat.noaa.gov/protection/efh/efhmapper/).  The ETDM Programming Screen 

was reviewed to obtain listed species background information on the project. 

 
 
 
 
 

http://www.habitat.noaa.gov/protection/efh/efhmapper/
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Prior to the field visit, a list of protected wildlife species documented as most likely to be present 

within the project limits and buffer zone was developed from a review of the literature and GIS 

information listed above.  Likelihood of occurrence for each species was then estimated based 

on the literature review of species’ habitat needs and the results of the field surveys.  A summary 

of listed species with the probability of occurrence at the site, their Federal/State listing status, 

and location if observed during the field review is provided below in Table 4.  Also included in 

Table 4 is the Effects Determination for each species, based on the listed species’ survey 

results provided in Section 5.2. 

Table 4: Listed Species with Reasonable Probability of Occurrence within Project Limits/Buffer Zone 

Species Federal 
Status 

State 
Status 

Probability 
of 

Occurrenc
e 

Location if 
Observed 

Effects 
Determination 

Aphelocoma 
coerulescens 

(Florida Scrub Jay)* 
T T Low N/A No Effect 

Drymarchon corais 
couperi 

(Eastern indigo 
snake) 

T T Low N/A MANLAA* 

Egretta caerulea 
(Little blue heron) N T Low N/A MANLAA 

Egretta tricolor 
(Tricolor heron) N T Low N/A MANLAA 

Mycteria americana 
(Wood stork)** T T Low N/A MANLAA* 

Platalea ajaja 
(Roseate spoonbill) N T Low N/A MANLAA 

Trichechus manatus 
(West Indian 

manatee) 
T T Low N/A No Effect 

Species:  * = Project falls within USFWS Consultation Area for this species; ** = Project falls within the Core Foraging 
Areas of one wood stork nesting colony (PBC-SWA) 
Status:  E = Endangered; F(S/A) = Federal Threatened due to similarity of appearance; N = Not Listed; SAT =  Treated 
as threatened due to similarity of appearance to a species which is federally listed such that enforcement personnel 
have difficulty in attempting to differentiate between the listed and unlisted species; T = Threatened 
Probability of Occurrence:  Low = potential habitat is present for this species, but habitat value is marginal 
Location if Observed:   N/A = Not Applicable (species not observed) 
Effects Determination:  MANLAA = “May affect, not likely to adversely affect”; * = determination based on Federal 
Effects Determination Key included in Appendix A (all other determinations based upon observations of potential 
species habitat and the quality of that habitat relative to species requirements)  
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Listed vegetative species are not included in the above table as they were not anticipated to 

occur within the vegetated portions of the project (i.e. disturbed uplands or “open land” areas).  

These latter areas displayed either maintained (mowed) pasture grasses or dense growth by 

invasive/exotic vegetation such as Brazilian pepper (Schinus terebinthifolius), both scenarios 

of which preclude natural recruitment by listed vegetative species. 

Following the desktop review, E Sciences conducted a protected wildlife assessment of the 

project corridor, in conjunction with the wetlands assessment, on May 31, 2016.  As discussed 

in Section 3, the vast majority of this highly urbanized project corridor consists of developed 

land (commercial, residential, and industrial).   

Small areas of undeveloped uplands were observed within the buffer zone.  However, these 

areas were either actively maintained (i.e. mowed), overgrown with invasive/exotic vegetation, 

or displayed disturbed soil conditions (i.e. fill material) and therefore provide negligible habitat 

value for protected upland wildlife species.  Habitat for wetland-dependent protected species is 

also negligible due to the general absence of littoral zones and emergent wetland vegetation 

within the canals inside the project limits and buffer zone.    

Potential data gaps would include the inability to visually inspect all portions of the undeveloped 

upland parcels and all portions of the lakes and canals. 
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5 RESOURCE DETERMINATIONS AND IMPACT EVALUATIONS 

5.1  Wetland and Surface Water Determinations 

Based on the desktop analysis and field reviews, no jurisdictional wetlands are present within 

the proposed project limits and 500-foot buffer zone.  Drainage canals are present within the 

project limits and buffer zone (i.e. C-17 Canal along the east side of I-95 and an un-named 

drainage canal/lake along the west side of I-95 - see Figure 14).  These water bodies display 

relatively steep banks and are too deep to support emergent wetland vegetation, thereby 

qualifying as “other surface waters” vs. “wetlands”. 

 

In addition, per review of the National Oceanic and Atmospheric Administration (NOAA) 

Essential Fish Habitat (EFH) Mapper (http://www.habitat.noaa.gov/protection/efh/efhmapper/), 

no EFH areas are present within the portion of the C-17 within the project limits and buffer zone. 

Portions of the east bank of the C-17 canal south of 45th Street displayed variable coverage by 

tape grass (Vallisneria americana), a freshwater submerged aquatic species.  Unavoidable 

impacts to this species would require mitigation through regulatory agencies.  However, tape 

grass was not observed in the portions of the C-17 canal that may be impacted by the project 

(i.e. near bridge at 45th Street).   

Fill impacts to the C-17 canal which do not incur tape grass impacts will not require mitigation,   

however, project construction along the banks of the C-17 Canal will require shoreline 

stabilization and erosion and sediment control measures to avoid/minimize secondary water 

quality impacts from project construction.  

http://www.habitat.noaa.gov/protection/efh/efhmapper/
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5.2  Wetland and Surface Water Impacts and Mitigation  

As previously noted, no jurisdictional wetlands are present within the project limits or 500-foot 

buffer zone.  Per the latest design plans, impacts to the C-17 canal will be limited to the portions 

of the canal adjacent to the bridge at 45th Street.  Per the field visit on May 31, 2016, no 

submerged aquatic vegetation (tapegrass) was observed in this portion of the canal.  Therefore, 

no impacts to wetlands or submerged aquatic vegetation are anticipated that would require 

mitigation from the regulatory agencies. 

5.3  Wildlife Species Descriptions, Field Observations, and Effects Determinations 

Wildlife observations during the May 31, 2016 field review were limited to the following non-

listed species:  boat tailed grackle (Quiscalus major); snowy egret (Egretta thula); limpkin 

(Aramus guarauna); anhinga (Anhinga anhinga); and mottled duck (Anas fulvigula).  Each of 

these species was observed roosting or foraging either on the west bank of the C-17 canal 

(within invasive/exotic tree canopy) or on the weir in the C-17 Canal near the intersection of 

Congress Avenue and Embassy Drive, well outside of the 500-foot buffer.  No listed wildlife 

species were observed within the project limits or 500-foot buffer zone during the field review. 

The following sections describe listed wildlife species that were not directly observed but have 

a reasonable likelihood of occurrence within the project limits and buffer zone (based on 

research described in Section 4.2.). 

5.3.1    Roseate Spoonbill 

The roseate spoonbill (Platalea ajaja) is listed as threatened by the FWC.   Adult roseate 

spoonbills have bright pink bodies, contrasting white necks, and flat, spoon-like bills.  Immature 

birds are whitish, acquiring the pink coloration as they mature.  Roseate spoonbills are the only 

spoonbill native to the Western Hemisphere and the only pink bird that breeds in Florida.  Their 

primary nesting sites include coastal mangrove islands or in Brazilian pepper on man-made 

dredge spoil islands near suitable foraging habitat.  Roseate spoonbills typically forage in 

shallow water of variable salinity, including marine tidal flats and ponds, coastal marshes, 
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mangrove-dominated inlets and pools, and freshwater sloughs and marshes.  Most of the 

known breeding sites occur within federally-owned national parks and wildlife refuges and 

National Audubon Society sanctuaries. Nests are found in Florida from Tampa Bay on the Gulf 

coast and Brevard County on the Atlantic coast, south to northern Florida Bay. 

No roseate spoonbills were observed during the May 31, 2016 field review.  Habitat for this 

species is limited due to the steep banks and negligible native shoreline vegetation within the 

canals and stormwater ponds with the project limits and 500-foot buffer zone.  In addition, 

surface water impacts will be limited to minor expansions of the 45th Street bridge over the C-

17 Canal.  As such, it is anticipated that this project may affect, is not likely to adversely affect 

the roseate spoonbill. 

5.3.2   Little Blue Heron and Tricolored Heron 

The little blue heron (Egretta caerulea) and tricolored heron (Egretta tricolor) are listed as 

threatened by the FWC.  These birds are opportunistic feeders and travel to find areas where 

conditions are suitable and food is abundant.  They feed in shallow freshwater, brackish, and 

saltwater habitats.  The largest nesting colonies occur in coastal areas, but these species prefer 

foraging in freshwater lakes, marshes, swamps, and streams.  These birds nest in a variety of 

woody vegetation types, including cypress, willow, maple, black mangrove, and cabbage palm.  

They usually breed in mixed-species colonies in flooded vegetation or on islands.  A wide variety 

of wetland types must be available within 5-7 miles to support breeding colonies.  The breeding 

success of tricolored herons is tied to water-level fluctuations.   

Habitat for these species is limited due to the steep banks and negligible native shoreline 

vegetation within the canals and stormwater ponds within the project limits and 500-foot buffer 

zone.  In addition, surface water impacts will be limited to minor expansions of the 45th Street 

bridge over the C-17 Canal.  As such, it is anticipated that this project may affect, is not likely 

to adversely affect the little blue heron or tri-color heron. 
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5.3.3   Florida Scrub Jay 

The Florida scrub jay, or “scrub jay” (Aphelocoma coerulescens) is a federal and state listed 

threatened species.  The scrub jay prefers low growing oak scrub habitats, including sand pine 

and scrubby flatwoods.  Optimal habitat includes scrub oak with most of the oaks and other 

shrubs limited to one to four meters in height, interspersed with numerous small patches of bare 

sand.  Fire is a frequent natural event in scrub habitats and serves to maintain the habitat.  Fire 

suppression and development of the habitat has made this species vulnerable to extinction. 

Scrub jays are similar in size and shape to its relative, the blue jay, but they differ strikingly in 

color pattern.  The scrub jays are subtly marked as opposed to the blue jay.  They have a pale 

blue head, nape, wings and tail and are pale gray on the back and belly.  A white eyebrow 

blends with a frosted white forehead.  The throat and upper breast are faintly striped and 

bordered by pale blue, forming a distinct bib.  The scrub jay is relatively sedentary and rarely 

sustains a flight of more than a kilometer.  The Florida scrub jay is a non-migratory species. 

Nesting season is generally defined as March to October and scrub jays willing vocalize in 

response to taped Florida scrub jay vocalizations during nesting. Defense of a territory is 

especially active during March, July and October which corresponds to nesting, egg laying, 

hatching and fledging of young, respectively.   

The proposed project falls within USFWS Consultation Area for this species.  However, no 

natural, upland scrub habitats suitable for scrub jays were observed within the project limits or 

500-foot buffer zone.  Therefore, it is anticipated that this project is likely to have no effect on 

the scrub jay. 

5.3.4   Wood Stork 

The wood stork (Mycteria americana) is listed as threatened by both the FWC and the USFWS.  

The historical decline of this species is generally attributed to habitat disruption caused by 

changes in the distribution, timing, and quantity of water flow in Florida.  Wood storks are 

typically found in marshes, cypress swamps, and mangrove swamps, but their presence in 
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artificial ponds, seasonally flooded roadside or agricultural ditches, and managed 

impoundments has become common.  Wood stork breeding areas extend from south Florida 

through Georgia and along the coastal areas of South Carolina.  Large, colonial nesting areas 

are typically established in swamps or islands surrounded by broad, open water areas.  Stands 

of cypress (Taxodium spp.) and red mangrove (Rhizophora mangle) trees are common nesting 

habitats.  The same colony site may be used over many years, provided the site remains 

undisturbed and sufficient foraging habitat is available. Individual nests are large, rigid 

structures found in the forks of large branches or limbs of medium to tall trees.  

Female storks will lay a single clutch of two to five eggs (usually three) as early as October and 

as late as June. If the initial nest fails early in the breeding season, a second clutch may be laid. 

Wood storks may nest with other wading bird species, including white ibis, tricolored herons, 

snowy egrets, and great blue herons. 

Wood storks forage in a variety of habitats, including freshwater marshes, stocked ponds, 

shallow ditches, narrow tidal creeks, shallow tidal pools, and depressional areas of cypress 

heads and swamp sloughs.  Calm, shallow water areas (between 10 and 25 centimeters) that 

are not overgrown with dense, aquatic vegetation provide foraging habitat. 

Based on a review of available data, in conjunction with field surveys, no wood stork rookeries 

are located within the project corridor.  A review of the FWC database showed that the project 

area is located within the 18.6 mile Core Foraging Area (CFA) of one active wood stork colony 

(BPC-SWA).  No wood storks were observed during the May 31, 2016 field review.  In addition, 

foraging habitat for these species is limited due to the steep banks and negligible native 

shoreline vegetation within the canals and stormwater ponds with the project limits and 500-

foot buffer zone.  Surface water impacts will also be limited to minor expansions of the 45th 

Street bridge over the C-17 Canal.   

Also, per review of the USFWS Wood Stork Effect Determination Key (included in Appendix A), 

projects greater than 0.47 miles from an active colony site, and that have an impact area of less 
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than 0.5 acres of suitable foraging habitat (both of which apply to this project) may affect, is not 

likely to adversely affect wood storks. 

5.3.5  West Indian Manatee 

The West Indian manatee (Trichechus manatus) is listed as threatened by both the USFWS 

and the FWC.  The manatee is a large, gray, nearly hairless, aquatic mammal weighing between 

400 and 900 pounds. The species inhabits coastal waters, bays, rivers, and occasionally lakes. 

Manatees require warm-water refugia such as springs or cooling effluent during cold weather. 

The diet of the manatee primarily consists of marine and freshwater vegetation.  Manatees can 

breed and give birth throughout the year; however, birthing usually peaks in the spring.  

Manatees have a low reproductive rate, only giving birth to an average of one calf every three 

to five years.   The main threats to manatees are boat collisions and the loss of warm water 

habitat.  Manatees feed in shallow waters making them susceptible to interactions with boats.   

The section of the C-17 Canal within the project limits/buffer zone does not display an open 

surface water connection to coastal marine waters due to upstream and downstream control 

structures, thereby limiting manatee access.  In addition, surface water impacts will also be 

limited to minor expansions of the 45th Street bridge over the C-17 Canal.   The most recent 

revision of the Standard Manatee Conditions for In-Water Work will be implemented during 

construction to avoid and minimize potential but unlikely manatee encounters.  Overall, it is 

anticipated that this project has no effect on the West Indian manatee. 

5.3.6   Eastern Indio Snake  

The eastern indigo snake (Drymarchon corais couperi) is listed as threatened by both the 

USFWS and the FWC due to decline in population.  This decline is attributed to the loss of 

habitat and to specimen collection for the pet industry. 

The eastern indigo snake is a very large, stout-bodied, shiny black snake and is one of the 

largest North American snakes.  Eastern indigo snakes can attain a length of well over eight 

feet, although it has an average length of five feet.  The snake is black ventrally, but the chin, 
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throat, and sides of head may be reddish or rarely white.  Scales are typically smooth and 

without ridges, though adult males have a keel on the front half of some scales.  Young snakes 

appear similar to the adults though they often are more reddish anteriorly.  Throughout Florida, 

this snake is widespread but uncommon.  They are relatively reclusive in nature and 

observations in the wild are rather rare.   

Generally this species lives and hunts in a wide variety of habitats and their territories can cover 

large areas.  Preferred Florida habitats include dry glades areas, tropical hammocks, fields and 

some flatwoods areas, disturbed areas and mangrove swamps as well as upland and even 

urban habitats.  The eastern indigo snake can be associated with gopher tortoise burrows as a 

commensal species. 

Although unlikely to be present within the project limits and/or buffer zone due to a lack of 

suitable, quality habitat, the project does fall within the known range for the eastern indigo 

snake.   The USFWS developed a statewide Programmatic Concurrence key for the eastern 

indigo snake for use by the USACE in determining effects to this species as part of the Section 

404 Dredge and Fill permitting process (key included in Appendix A).  Based on a review of the 

key, if the Standard Protection Measures for the Eastern Indigo Snake (included in Appendix 

A) are implemented during construction, then the project is not likely to adversely affect the 

eastern indigo snake.  Since the eastern indigo snake is unlikely to be present in the project 

area and standard protection measures are proposed to be implemented by FDOT during 

construction, the project may affect, is not likely to adversely affect this species. 
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6 PERMITTING REQUIREMENTS 

It is anticipated that the following permits will be required for the project relative to natural 

resource impacts:   

 USACE Section 404 Dredge and Fill Permit  

 USACE Section 408 Authorization 

 SFWMD Environmental Resource Permit modification to existing permit for I-95 HOV 

Permitted under 50-03525-S. Application number 030207-17 

 Modification to SFWMD Right-of-Way Permit No. 2585 

o Issued on July 16, 2015; expired on July 31, 2016 

o Permit was for construction of 45th Street bridge over C-17 Canal  

 Florida Department of Environmental Protection (FDEP) National Pollution Discharge 

Elimination System (NPDES) General Construction Permit authorization 

An interagency meeting was held on August 17, 2017.  Agencies present included the 

SFWMD, NOAA, and NMFS.  Based upon the information provided about the current 

conceptual design, there was no indication that additional environmental permits would be 

necessary at this time. 
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7 ETAT COMMENTS 

The following are comments on the ETDM Programming Screen Summary Report from the 

Environmental Technical Advisory Team (ETAT) in relation to potential natural resources 

associated with this project, followed by the proposed measures to address those comments: 

Wetland Comments: 

 FDEP:  Avoid and minimize wetland resource impacts, mitigate for unavoidable 

wetland impacts, and consider cumulative wetland impacts.   Wetlands do not appear 

to be present, so wetland impacts should be avoided by default. 

 USACE:  Project activities must not impede flow of “Riverine” system (i.e. C-17 Canal); 

Minor proposed bridge widening is not anticipated to affect flow in the C-17 Canal.  

 US Environmental Protection Agency (EPA), USFWS, and SFWMD:  Avoid and 

minimize wetland resource impacts, mitigate for unavoidable wetland impacts.  Per 

response to FDEP comment, wetlands are not present, so this is not an issue. 

Wildlife Comments: 

 FWC:  No significant wildlife resources in the area. 

 FHA and USFWS:   Identified potential for wood stork foraging habitat to be present. 

Based on a review of available data, in conjunction with field surveys, no wood stork 

rookeries are located within the project corridor. No wetlands are present.  Surface 

waters present (i.e. canals) have steep banks and do not display shallow littoral zones 

suitable for wood stork foraging.   
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8 CONCLUSIONS AND COMMITMENTS 

Based on the desktop analysis and May 31, 2016 field review, no jurisdictional wetland impacts 

are anticipated in association with the proposed project.  The project is anticipated to incur 

minor fill impacts to the C-17 drainage canal in association with widening of the 45th Street 

bridge over the C-17 Canal.  However, the canal would be classified as “other surface waters” 

versus “wetlands” by the regulatory agencies.  Portions of the east bank of the C-17 canal south 

of 45th Street displayed variable coverage by tape grass a freshwater submerged aquatic 

species.  Unavoidable impacts to tape grass areas would require mitigation through the 

regulatory agencies, similar to mitigation for wetlands with emergent vegetation.  However, tape 

grass was not observed in the portions of the C-17 near bridge at 45th Street.  Therefore, 

impacts to tape grass are not anticipated in association with the project and therefore no further 

surveys are required.  

No listed wildlife species were observed within the project limits or buffer zone during the May 

31, 2016 field review.  Wildlife observations were limited to non-listed species (wading birds, 

passerine birds) recorded in the C-17 canal south of 45th Street.   In general, the highly 

urbanized intersection contains minimal undeveloped areas.  Undeveloped uplands are limited 

to either actively maintained (i.e. mowed) turf grass areas with sparse tree/shrub coverage, or 

areas overgrown with invasive/exotic vegetation (e.g. west bank of C-17 Canal).  Aquatic 

habitats were limited to constructed drainage canals with steep banks and negligible littoral 

zones or emergent aquatic vegetation (e.g. no wetlands present).  Based on desktop research, 

several listed wildlife species were determined to have ranges that include the project site and 

buffer zone, including the Florida scrub jay, eastern indigo snake, little blue heron, tri-color 

heron, wood stork, roseate spoonbill, and West Indian manatee.  However, due to the negligible 

habitat value present for these species, combined with the avoidance and minimization of 

surface water impacts (e.g. limited to minor widening of 45th Street bridge at C-17 Canal), it was 

determined that the project would either have “no effect” or would be “not likely to adversely 

affect” these species (depending on the particular species).  
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Listed vegetative species were not observed within the project limits or buffer zone and are not 

anticipated to occur within the vegetated portions of the project (i.e. disturbed uplands or “open 

land” areas).  These latter areas displayed either maintained pasture grasses or dense growth 

by invasive/exotic vegetation such as Brazilian pepper (Schinus terebinthifolius), both scenarios 

of which preclude natural recruitment by listed vegetative species. 

If necessary, commitments will be developed after the agency and public comment period and 

included in the Type 2 CE.   
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Species By County Report
The following report contains Species that are known to or are believed to occur in this county. Species with range unrefined past the state level
are now excluded from this report. If you are looking for the Section 7 range (for Section 7 Consultations), please visit the IPaC application.

County: Palm Beach, Florida
Need to contact a FWS field office about a species? Follow this link to find your local FWS Office.

Group Name Population Status
Lead
Office Recovery Plan

Recovery Plan
Action Status

Recovery
Plan
Stage

Birds Whooping crane
(Grus americana)

U.S.A. (CO, ID,
FL, NM, UT,
and the
western half of
Wyoming)

Experimental
Population,
Non-
Essential

Office of
the
Regional
Director

Birds Everglade snail
kite (Rostrhamus
sociabilis
plumbeus)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Birds Kirtland's Warbler
(Setophaga
kirtlandii (=
Dendroica
kirtlandii))

Wherever
found

Endangered East
Lansing
Ecological
Services
Field
Office

Kirtland's Warbler Recovery
Plan, Updated

Implementation
Progress

Final
Revision
1

Birds Red-cockaded
woodpecker
(Picoides borealis)

Wherever
found

Endangered Mississippi
Ecological
Services
Field
Office

Redcockaded Woodpecker
Recovery Plan, Second
Revision

Implementation
Progress

Final
Revision
2

Birds Wood stork
(Mycteria
americana)

AL, FL, GA,
MS, NC, SC

Threatened North
Florida
Ecological
Services
Field
Office

Revised Recovery Plan for
the U.S. Breeding
Population of the Wood
Stork

Implementation
Progress

Final
Revision
1

Birds Audubon's crested
caracara
(Polyborus
plancus
audubonii)

FL pop. Threatened South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Birds Piping Plover
(Charadrius
melodus)

except Great
Lakes
watershed

Threatened Office of
the
Regional
Director

Piping Plover Atlantic Coast
Population Revised
Recovery Plan

Implementation
Progress

Final
Revision
1

Birds Piping Plover
(Charadrius
melodus)

except Great
Lakes
watershed

Threatened Office of
the
Regional
Director

Volume I: Draft Revised
Recovery Plan for the
Northern Great Plains
Piping Plover (Charadrius
melodus)

Recovery efforts in
progress, but no
implementation
information yet to
display.

Draft
Revision
1

ECOS
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http://ecos.fws.gov/ecp0/reports/species-by-current-range-county-csv?fips=12099
http://ecos.fws.gov/ecp
http://ecos.fws.gov/ecp0
http://ecos.fws.gov/ipac
http://www.fws.gov/offices
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B003
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B00F
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=1221
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B03I
http://ecos.fws.gov/docs/recovery_plan/850930.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=600173&entityId=94
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B04F
http://ecos.fws.gov/docs/recovery_plan/030320_2.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100035&entityId=107
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B06O
http://ecos.fws.gov/docs/recovery_plan/970127.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=600370&entityId=124
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B06Q
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=125
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B079
http://ecos.fws.gov/docs/recovery_plan/960502.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=1000797&entityId=131
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B079
http://ecos.fws.gov/docs/recovery_plan/Vol%20I%20NGP%20Draft%20Revised%20Breeding%20Rec%20Plan%20(JR%20Edits)%20(kk)%2020160224_1.pdf
http://ecos.fws.gov/ecp
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Group Name Population Status
Lead
Office Recovery Plan

Recovery Plan
Action Status

Recovery
Plan
Stage

Birds Florida scrubjay
(Aphelocoma
coerulescens)

Wherever
found

Threatened North
Florida
Ecological
Services
Field
Office

Florida Scrub Jay Implementation
Progress

Final

Birds Red knot (Calidris
canutus rufa)

Wherever
found

Threatened New
Jersey
Ecological
Services
Field
Office

   

Flowering
Plants

Four-petal
pawpaw (Asimina
tetramera)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Flowering
Plants

Okeechobee
gourd (Cucurbita
okeechobeensis
ssp.
okeechobeensis)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Flowering
Plants

Beach
jacquemontia
(Jacquemontia
reclinata)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Flowering
Plants

Tiny polygala
(Polygala smallii)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Lichens Florida perforate
cladonia (Cladonia
perforata)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

South Florida MultiSpecies
Recovery Plan (68 spp.)

Implementation
Progress

Final

Mammals West Indian
Manatee
(Trichechus
manatus)

Wherever
found

Endangered North
Florida
Ecological
Services
Field
Office

Florida Manatee Recovery
Plan, Third Revision

Implementation
Progress

Final
Revision
3

Mammals West Indian
Manatee
(Trichechus
manatus)

Wherever
found

Endangered North
Florida
Ecological
Services
Field
Office

Recovery Plan Puerto Rican
Population of the West
Indian (Antillean) Manatee

Implementation
Progress

Final

A3

http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B082
http://ecos.fws.gov/docs/recovery_plan/900509.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=600124&entityId=140
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=B0DM
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=Q1T7
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=637
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=Q280
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=914
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=Q2BZ
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=953
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=Q2GW
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=989
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=U000
http://ecos.fws.gov/docs/recovery_plan/140903.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100026&entityId=1219
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=A007
http://ecos.fws.gov/docs/recovery_plan/011030.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=100023&entityId=7
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=A007
http://ecos.fws.gov/docs/recovery_plan/861224.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=600199&entityId=7
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Group Name Population Status
Lead
Office Recovery Plan

Recovery Plan
Action Status

Recovery
Plan
Stage

Mammals Florida panther
(Puma (=Felis)
concolor coryi)

Wherever
found

Endangered South
Florida
Ecological
Services
Field
Office

Third Revision of the Florida
Panther Recovery Plan

Implementation
Progress

Final
Revision
3

Mammals Southeastern
beach mouse
(Peromyscus
polionotus
niveiventris)

wherever found Threatened North
Florida
Ecological
Services
Field
Office

Anastasia Island/Southeast
Beach Mice (2 spp.)

Implementation
Progress

Final

Mammals Puma (=mountain
lion) (Puma
(=Felis) concolor
(all subsp. except
coryi))

FL Similarity of
Appearance
(Threatened)

Office of
the
Regional
Director

   

Reptiles American alligator
(Alligator
mississippiensis)

Wherever
found

Similarity of
Appearance
(Threatened)

Office of
the
Regional
Director

   

Reptiles Hawksbill sea
turtle
(Eretmochelys
imbricata)

Wherever
found

Endangered North
Florida
Ecological
Services
Field
Office

Recovery Plan for the
Hawksbill Turtle in the U.S.
Caribbean, Atlantic and Gulf
of Mexico

Implementation
Progress

Final
Revision
1

Reptiles Hawksbill sea
turtle
(Eretmochelys
imbricata)

Wherever
found

Endangered North
Florida
Ecological
Services
Field
Office

Recovery Plan for U.S.
Pacific Populations of the
Hawksbill Turtle

Implementation
Progress

Final
Revision
1

Reptiles Leatherback sea
turtle
(Dermochelys
coriacea)

Wherever
found

Endangered North
Florida
Ecological
Services
Field
Office

Recovery Plan for U.S.
Pacific Populations of the
Leatherback Turtle

Implementation
Progress

Final
Revision
1

Reptiles Leatherback sea
turtle
(Dermochelys
coriacea)

Wherever
found

Endangered North
Florida
Ecological
Services
Field
Office

Recovery Plan for
Leatherback Turtles in the
U.S. Caribbean, Atlantic,
and Gulf of Mexico

Implementation
Progress

Final
Revision
1

Reptiles Loggerhead sea
turtle (Caretta
caretta)

Northwest
Atlantic Ocean
DPS

Threatened North
Florida
Ecological
Services
Field
Office

Recovery Plan for the
Northwest Atlantic
Population of the
Loggerhead Sea Turtle
(Caretta caretta); Second
Revision

Implementation
Progress

Final
Revision
2
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http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=A008
http://ecos.fws.gov/docs/recovery_plan/081218.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=1003269&entityId=8
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=A0C9
http://ecos.fws.gov/docs/recovery_plan/930923b.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=600025&entityId=53
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=A0G0
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C000
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C00E
http://ecos.fws.gov/docs/recovery_plan/931110.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=400426&entityId=153
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C00E
http://ecos.fws.gov/docs/recovery_plan/981201c.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=400428&entityId=153
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C00F
http://ecos.fws.gov/docs/recovery_plan/981201d.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=400438&entityId=154
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C00F
http://ecos.fws.gov/docs/recovery_plan/920406.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=400440&entityId=154
http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C00U
http://ecos.fws.gov/docs/recovery_plan/090116.pdf
http://ecos.fws.gov/ecp0/reports/implementation-activity-status-ore-report?documentId=1003509&entityId=9707
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Scientific Name Common  Name Global
Rank

State
Rank

Federal
Status

State
Status

Bairdiella sanctaeluciae Striped Croaker G5 S2 SC N

Ctenogobius stigmaturus Spottail Goby G2 S2 N

Gobiomorus dormitor Bigmouth Sleeper G4 S2 N

Microphis brachyurus Opossum Pipefish G4G5 S2 SC N

 
 

Amphibians E X  P L A  N A  T I O  N

Scientific Name Common  Name Global
Rank

State
Rank

Federal
Status

State
Status

Lithobates capito Gopher Frog G3 S3 SSC

 
 

Reptiles E X  P L A  N A  T I O  N
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Scientific Name Common  Name Global
Rank

State
Rank

Federal
Status

State
Status

Alligator mississippiensis American Alligator G5 S4 SAT FT(S/A)

Caretta caretta Loggerhead Sea Turtle G3 S3 T FT

Chelonia mydas Green Sea Turtle G3 S2S3 T FT

Crocodylus acutus American Crocodile G2 S2 T FT

Crotalus adamanteus Eastern Diamondback
Rattlesnake

G4 S3 N

Dermochelys coriacea Leatherback Sea Turtle G2 S2 E FE

Drymarchon couperi Eastern Indigo Snake G3Q S3 T FT

Eretmochelys imbricata Hawksbill Sea Turtle G3 S1 E FE

Gopherus polyphemus Gopher Tortoise G3 S3 C ST

Lampropeltis getula Common Kingsnake G5 S2S3 N

Lepidochelys kempii Kemp's Ridley Sea Turtle G1 S1 E FE

Pituophis melanoleucus Pine Snake G4 S3 SSC

Sceloporus woodi Florida Scrub Lizard G2G3 S2S3 N

 
 

Birds E X  P L A  N A  T I O  N

Scientific Name Common  Name Global
Rank

State
Rank

Federal
Status

State
Status

Aphelocoma coerulescens Florida Scrub-Jay G2 S2 T FT

Aramus guarauna Limpkin G5 S3 SSC

Ardea herodias occidentalis Great White Heron G5T2 S2 N

Athene cunicularia floridana Florida Burrowing Owl G4T3 S3 SSC

Buteo brachyurus Short-tailed Hawk G4G5 S1 N

Caracara cheriway Crested Caracara G5 S2 T FT

Charadrius melodus Piping Plover G3 S2 T FT

Egretta caerulea Little Blue Heron G5 S4 SSC

Egretta thula Snowy Egret G5 S3 SSC

Egretta tricolor Tricolored Heron G5 S4 SSC
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Elanoides forficatus Swallow-tailed Kite G5 S2 N

Elanus leucurus White-tailed Kite G5 S1 N

Eudocimus albus White Ibis G5 S4 SSC

Falco columbarius Merlin G5 S2 N

Falco peregrinus Peregrine Falcon G4 S2 N

Falco sparverius paulus Southeastern American
Kestrel

G5T4 S3 ST

Fregata magnificens Magnificent Frigatebird G5 S1 N

Grus canadensis pratensis Florida Sandhill Crane G5T2T3 S2S3 ST

Haematopus palliatus American Oystercatcher G5 S2 SSC

Haliaeetus leucocephalus Bald Eagle G5 S3 N

Hydroprogne caspia Caspian Tern G5 S2 N

Mycteria americana Wood Stork G4 S2 T FT

Nyctanassa violacea Yellow-crowned Night-
heron

G5 S3 N

Nycticorax nycticorax Black-crowned Night-
heron

G5 S3 N

Pandion haliaetus Osprey G5 S3S4 SSC*

Passerina ciris Painted Bunting G5 S3 N

Peucaea aestivalis Bachman's Sparrow G3 S3 N

Picoides borealis Red-cockaded
Woodpecker

G3 S2 E FE

Picoides villosus Hairy Woodpecker G5 S3 N

Platalea ajaja Roseate Spoonbill G5 S2 SSC

Plegadis falcinellus Glossy Ibis G5 S3 N

Rallus longirostris scottii Florida Clapper Rail G5T3? S3? N

Rostrhamus sociabilis Snail Kite G4G5 S2 E N

Rynchops niger Black Skimmer G5 S3 SSC

Setophaga discolor paludicola Florida Prairie Warbler G5T3 S3 N

Setophaga ruticilla American Redstart G5 S2 N

Sternula antillarum Least Tern G4 S3 ST
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Thalasseus maximus Royal Tern G5 S3 N

Thalasseus sandvicensis Sandwich Tern G5 S2 N

Vireo altiloquus Black-whiskered Vireo G5 S3 N

 
 

Mammals E X  P L A  N A  T I O  N

Scientific Name Common  Name Global
Rank

State
Rank

Federal
Status

State
Status

Neofiber alleni Round-tailed Muskrat G3 S3 N

Podomys floridanus Florida Mouse G3 S3 SSC

Puma concolor coryi Florida Panther G5T1 S1 E FE

Sciurus niger shermani Sherman's Fox Squirrel G5T3 S3 SSC

Trichechus manatus West Indian Manatee G2 S2 E, PT FE

Ursus americanus floridanus Florida Black Bear G5T2 S2 N

 

New Search
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PALM BEACH COUNTY 
29 Plants & Lichens Found 
Last Updated: April 2017  

 
 

Key
Scientif ic Name is linked to the FNAI Online Field Guides when available.

 - links to NatureServe Explorer, an online encyclopedia of more than 55,000 plants, animals, and natural
communities in North America, compiled by the NatureServe network of natural heritage programs, of which the
Florida Natural Areas Inventory is a member.

 - links to a species distribution map (Adobe SVG viewer required). If your browser does not support Adobe
SVG, try this l ink

 
New Search

 
 
SEARCH RESULTS

NOTE: This is not a comprehensive list of all species and natural communities occurring in the location searched. Only
elements documented in the FNAI database are included and occurrences of natural communities are excluded.
Please see FNAI Land Cover information or Reference Natural Community map for more information on communities.
 
 

Plants and Lichens E X  P L A  N A  T I O  N

Scientific Name Common  Name Global
Rank

State
Rank

Federal
Status

State
Status

Acrostichum aureum Golden Leather Fern G5 S3 T

Aeschynomene pratensis Meadow Jointvetch G4 S1 E

Argusia gnaphalodes Sea Lavender G4 S3 E

Asimina tetramera Four-petal Pawpaw G1 S1 E E

Calopogon multiflorus Many-flowered Grass-pink G2G3 S2S3 T

Chamaesyce cumulicola Sand-dune Spurge G2 S2 E

Cladonia perforata Perforate Reindeer Lichen G1 S1 E E

Conradina grandiflora Large-flowered Rosemary G3 S3 T

Cucurbita okeechobeensis Okeechobee Gourd G1 S1 E E

Glandularia maritima Coastal Vervain G3 S3 E
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Glandularia maritima Coastal Vervain G3 S3 E

Halophila johnsonii Johnson's Seagrass G2 S2 T E

Jacquemontia reclinata Beach Jacquemontia G1 S1 E E

Lantana depressa var. floridana Atlantic Coast Florida
Lantana

G2T1 S1 E

Lechea cernua Nodding Pinweed G3 S3 T

Lechea divaricata Pine Pinweed G2 S2 E

Linum carteri var. smallii Small's Flax G2T2 S2 E

Nemastylis floridana Celestial Lily G2 S2 E

Okenia hypogaea Burrowing Four-o'clock G3? S2 E

Ophioglossum palmatum Hand Fern G4 S2 E

Panicum abscissum Cutthroat Grass G3 S3 E

Polygala smallii Tiny Polygala G1 S1 E E

Pteris bahamensis Bahama Brake G4 S3 T

Pteroglossaspis ecristata Giant Orchid G2G3 S2 T

Sacoila lanceolata var. paludicola Fahkahatchee Ladies' -
tresses

G4T1 S1 T

Schizaea pennula Ray Fern G5 S1 E

Tephrosia angustissima var. curtissii Coastal Hoary-pea G1T1 S1 E

Thelypteris serrata Toothed Maiden Fern G5 S1 E

Tillandsia flexuosa Banded Wild-pine G5 S3 T

Tolumnia bahamensis Dancing-lady Orchid G3 S1 E
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FWC Home : Wildlife & Habitats : Managed Species : Bald Eagle Management : Eagle Nest Locator

Eagle Nest Locator
Welcome to the Florida Fish and Wildlife Conservation Commission Bald Eagle Nest Locator. The search features below may be used
to locate FWC documented bald eagle nesting territories and to view their locations in map and spreadsheet form. 

New Survey Protocol: In 2008 the statewide bald eagle nesting territory survey protocol changed. Here is the map showing what
counties are being surveyed   during the 2015-2016 breeding season. The protocol change reduces annual statewide survey
effort and increases the amount of information gained from the nests that are visited during the survey season. Nest productivity is
now determined for a sub-sample of the nests that are surveyed annually. Nest activity and productivity information are critical to
determining if the goals and objectives of the Bald Eagle Management Plan are being met. 

Attention: The information contained within this database is current through the 2014-2015 nesting season; nests were surveyed
by FWC from November 2014 to April 2015. Accuracy of the nest locations is estimated to be within 0.1 miles of the true location.
Not all eagle nests in Florida have been documented by FWC. Non-documented nests receive the same level of protections as FWC
documented nests. 

Locate Nests By:

Nested Search   Modify Search   New Search

Nest Map:
Alert, no  nests were found meeting the search criteria.

Bald Eagle Nest Data Search Results: Results per page:  20

Print  

Map data ©2017 Google Imagery ©2017 , DigitalGlobe, Landsat / Copernicus, U.S. Geological SurveyReport a map error
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Follow  Us On        

Florida Fish and Wildlife  Conservation
Commission •  Farris Bryant  Building
620 S. Meridian St. •  Tallahassee, FL
32399-1600 •  (850) 488-4676

Get FWC News Feeds  

Copyright  © 1999-2010 State  of Florida
Technical Help •  EEO/ AA/ ADA  •  Site  Map
Privacy  Statement  •  Advertising

     

Employee  Resources (Password required)
SharePoint  | Outlook  E-Mail  | Retiree  Info

Print   Export      Page 1 of 0

P lease direct any questions, comments, or suggestions about this page to BaldEagle@MyFWC.com. To learn  more about eagles in  Florida
please visit the FWC bald eagle website.

A22

http://www.facebook.com/MyFWC
http://twitter.com/myfwc
http://www.youtube.com/user/MyFWCvideos
http://myfwc.com/
http://myfwc.com/about/inside-fwc/law-enforcement
http://www.visitflorida.com/fishing
http://www.visitflorida.com/
http://myflorida.com/
http://portal.fwc.state.fl.us/
http://email.myfwc.com/
http://myfwc.com/about/insideFWC/retiredemployees.aspx
mailto:BaldEagle@MyFWC.com
http://www.myfwc.com/wildlifehabitats/managed/bald-eagle/


 

 

 

A23

bvoelker
Callout
Subject Site

bvoelker
Callout
Closest Waterbird Colony



A24



A25



A26



A27



A28



A29



A30



STANDARD PROTECTION MEASURES FOR THE EASTERN INDIGO SNAKE 
U.S. Fish and Wildlife Service 

August 12, 2013 
 
The eastern indigo snake protection/education plan (Plan) below has been developed by the U.S. 
Fish and Wildlife Service (USFWS) in Florida for use by applicants and their construction 
personnel. At least 30 days prior to any clearing/land alteration activities, the applicant shall 
notify the appropriate USFWS Field Office via e-mail that the Plan will be implemented as 
described below (North Florida Field Office: jaxregs@fws.gov; South Florida Field Office: 
verobeach@fws.gov; Panama City Field Office: panamacity@fws.gov). As long as the signatory 
of the e-mail certifies compliance with the below Plan (including use of the attached poster and 
brochure), no further written confirmation or “approval” from the USFWS is needed and the 
applicant may move forward with the project. 
 
If the applicant 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. At least 30 days prior to any clearing/land alteration activities, the 
applicant 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.  
 
The Plan materials should consist of: 1) a combination of posters and pamphlets (see Poster 
Information section below); and 2) verbal educational instructions to construction personnel by 
supervisory or management personnel before any clearing/land alteration activities are initiated 
(see Pre-Construction Activities and During Construction Activities sections below).  
 
POSTER INFORMATION 
 
Posters with the following information shall be placed at strategic locations on the construction 
site and along any proposed access roads (a final poster for Plan compliance, to be printed on 11” 
x 17” or larger paper and laminated, is attached): 
 
DESCRIPTION: The eastern indigo snake is one of the largest non-venomous snakes in North 
America, with individuals often reaching up to 8 feet in length. They derive their name from the 
glossy, blue-black color of their scales above and uniformly slate blue below. Frequently, they 
have orange to coral reddish coloration in the throat area, yet some specimens have been reported 
to only have cream coloration on the throat. These snakes are not typically aggressive and will 
attempt to crawl away when disturbed. Though indigo snakes rarely bite, they should NOT be 
handled.   
 
SIMILAR SNAKES: The black racer is the only other solid black snake resembling the eastern 
indigo snake. However, black racers have a white or cream chin, thinner bodies, and WILL BITE 
if handled. 
 
LIFE HISTORY: The eastern indigo snake occurs in a wide variety of terrestrial habitat types 
throughout Florida. Although they have a preference for uplands, they also utilize some wetlands 
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and agricultural areas. Eastern indigo snakes will often seek shelter inside gopher tortoise 
burrows and other below- and above-ground refugia, such as other animal burrows, stumps, 
roots, and debris piles. Females may lay from 4 - 12 white eggs as early as April through June, 
with young hatching in late July through October. 
 
PROTECTION UNDER FEDERAL AND STATE LAW: The eastern indigo snake is 
classified as a Threatened species by both the USFWS and the Florida Fish and Wildlife 
Conservation Commission. “Taking” of eastern indigo snakes is prohibited by the Endangered 
Species Act without a permit. “Take” is defined by the USFWS as an attempt to kill, harm, 
harass, pursue, hunt, shoot, wound, trap, capture, collect, or engage in any such conduct.  
Penalties include a maximum fine of $25,000 for civil violations and up to $50,000 and/or 
imprisonment for criminal offenses, if convicted. 
 
Only individuals currently authorized through an issued Incidental Take Statement in association 
with a USFWS Biological Opinion, or by a Section 10(a)(1)(A) permit issued by the USFWS, to 
handle an eastern indigo snake are allowed to do so. 
 
IF YOU SEE A LIVE EASTERN INDIGO SNAKE ON THE SITE:  
 
• Cease clearing activities and allow the live eastern indigo snake sufficient time to move 

away from the site without interference;  
• Personnel must NOT attempt to touch or handle snake due to protected status.   
• Take photographs of the snake, if possible, for identification and documentation purposes.   
• Immediately notify supervisor or the applicant’s designated agent, and the appropriate 

USFWS office, with the location information and condition of the snake.   
• If the snake is located in a vicinity where continuation of the clearing or construction 

activities will cause harm to the snake, the activities must halt until such time that a 
representative of the USFWS returns the call (within one day) with further guidance as to 
when activities may resume. 

 
IF YOU SEE A DEAD EASTERN INDIGO SNAKE ON THE SITE: 
 
• Cease clearing activities and immediately notify supervisor or the applicant’s designated 

agent, and the appropriate USFWS 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.   
 
Telephone numbers of USFWS Florida Field Offices to be contacted if a live or dead 
eastern indigo snake is encountered: 
 
North Florida Field Office – (904) 731-3336  
Panama City Field Office – (850) 769-0552  
South Florida Field Office – (772) 562-3909  
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PRE-CONSTRUCTION ACTIVITIES  
 
1. The applicant or designated agent will post educational posters in the construction office and 
throughout the construction site, including any access roads. The posters must be clearly visible 
to all construction staff. A sample poster is attached. 
 
2. Prior to the onset of construction activities, the applicant/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 brochure 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 (a final brochure for Plan compliance, to be 
printed double-sided on 8.5” x 11” paper and then properly folded, is attached).  Photos of 
eastern indigo snakes may be accessed on USFWS and/or FWC websites.  
 
3. Construction staff will be informed that in the event that an eastern indigo snake (live or dead) 
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 Field Office. The contact information for the USFWS is provided on the 
referenced posters and brochures. 
 
DURING CONSTRUCTION ACTIVITIES  
 
1. During initial site clearing activities, an onsite observer may be utilized 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). 
 
2. If an eastern indigo snake is discovered during gopher tortoise relocation activities (i.e. burrow 
excavation), the USFWS shall be contacted within one business day to obtain further guidance 
which may result in further project consultation. 
 
3. Periodically during construction activities, the applicant’s designated agent should visit the 
project area 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. 
 
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. The report can be sent electronically to the appropriate USFWS e-mail address listed 
on page one of this Plan. 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
South Florida Ecological Services Office

1339 201b Street
Vero Beach, Florida 32960

May 18, 2010

Donnie Kinard
Chief, Regulatory Division
Jacksonville District Corps of Engineers
Post Office Box 4970
Jacksonville, Florida 32232-0019

Service Federal Activity Code: 41420-2007-FA-1494
Service Consultation Code: 41420-2007-1-0964

Subject: South Florida Programmatic
Concurrence

Species: Wood Stork

Dear Mr. Kinard:

This letter addresses minor errors identified in our January 25, 2010, wood stork key and as such,
supplants the previous key. The key criteria and wood stork biomass foraging assessment
methodology have not been affected by these minor revisions.

The Fish and Wildlife Service’s (Service) South Florida Ecological Services Office (SFESO) and
the U.S. Army Corps of Engineers Jacksonville District (Corps) have been working together to
streamline the consultation process for federally listed species associated with the Corps’ wetland
permitting program. The Service provided letters to the Corps dated March 23, 2007, and
October 18, 2007, in response to a request for a multi-county programmatic concurrence with a
criteria-based determination of “may affect, not likely to adversely affect” (NLAA) for the
threatened eastern indigo snake (Drymarchon corais couperi) and the endangered wood stork
(Mycleria americana) for projects involving freshwater wetland impacts within specified Florida
counties. In our letters, we provided effect determination keys for these two federally listed
species, with specific criteria for the Service to concur with a determination of NLAA.

The Service has revisited these keys recently and believes new information provides cause to
revise these keys. Specifically, the new information relates to foraging efficiencies and prey
base assessments for the wood stork and permitting requirements for the eastern indigo snake.
This letter addresses the wood stork key and is submitted in accordance with section 7 of the
Endangered Species Act of 1973, as amended (Act) (87 Stat. 884; 16 U.S.C. 1531 et seq.). The
eastern indigo snake key will be provided in a separate letter.

Wood stork

Habitat

The wood stork is primarily associated with freshwater and estuarine habitats that are used for
nesting, roosting, and foraging. Wood storks typically construct their nests in medium to tall

TAKE PR1DE®~
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trees that occur in stands located either in swamps or on islands surrounded by relatively broad
expanses of open water (Ogden 1991, 1996; Rodgers et al. 1996). Successful colonies are those
that have limited human disturbance and low exposure to land-based predators. Nesting colonies
protected from land-based predators are characterized as those surrounded by large expanses of
open water or where the nest trees are inundated at the onset of nesting and remain inundated
throughout most of the breeding cycle. These colonies have water depths between 0.9 and
1.5 meters (3 and 5 feet) during the breeding season.

Successfhl nesting generally involves combinations of average or above-average rainfall during the
summer rainy season and an absence of unusually rainy or cold weather during the winter-spring
breeding season (Kahl 1964; Rodgers et al. 1987). This pattern produces widespread and
prolonged flooding of summer marshes, which maximize production of freshwater fishes, followed
by steady drying that concentrate fish during the season when storks nest (Kahl 1964). Successffil
nesting colonies are those that have a large number of foraging sites. To maintain a wide range of
foraging sites, a variety of wetland types should be present, with both short and long hydroperiods.
The Service (1999) describes a short hydroperiod as a ito 5-month wet/dry cycle, and a long
hydroperiod as greater than 5 months. During the wet season, wood storks generally feed in the
shallow water of the short-hydroperiod wetlands and in coastal habitats during low tide. During
the dry season, foraging shifts to longer hydroperiod interior wetlands as they progressively dry-
down (though usually retaining some surface water throughout the dry season).

Wood storks occur in a wide variety of wetland habitats. Typical foraging sites for the wood
stork include freshwater marshes and stock ponds, shallow, seasonally flooded roadside and
agricultural ditches, narrow tidal creeks and shallow tidal pools, managed impoundments, and
depressions in cypress heads and swamp sloughs. Because of their specialized feeding behavior,
wood storks forage most effectively in shallow-water areas with highly concentrated prey.
Through tactolocation, or grope feeding, wood storks in south Florida feed almost exclusively on
fish between 2 and 25 centimeters [cm] (1 and 10 inches) in length (Ogden et al. 1976). Good
foraging conditions are characterized by water that is relatively calm, uncluttered by dense
thickets of aquatic vegetation, and having a water depth between 5 and 38 cm (5 and 15 inches)
deep, although wood storks may forage in other wetlands. Ideally, preferred foraging wetlands
would include a mosaic of emergent and shallow open-water areas. The emergent component
provides nursery habitat for small fish, frogs, and other aquatic prey and the shallow, open-water
areas provide sites for concentration of the prey during seasonal dry-down of the wetland.

Conservation Measures

The Service routinely concurs with the Corps’ “may affect, not likely to adversely affect”
determination for individual project effects to the wood stork when project effects are insignificant
due to scope or location, or if assurances are given that wetland impacts have been avoided,
minimized, and adequately compensated such that there is no net loss in foraging potential. We
utilize our Habitat Management Guidelinesfor the Wood Stork in the Southeast Region (Service 1990)
(Enclosure 1) (HMG) in project evaluation. The HMG is currently under review and once final
will replace the enclosed HMG. There is no designated critical habitat for the wood stork.
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The SFESO recognizes a 29.9 kilometer [kmj (18.6-mile) core foraging area (CFA) around all
known wood stork colonies in south Florida. Enclosure 2 (to be updated as necessary) provides
locations of colonies and their CFAs in south Florida that have been documented as active within
the last 10 years. The Service believes loss of suitable wetlands within these CFAs may reduce
foraging opportunities for the wood stork. To minimize adverse effects to the wood stork, we
recommend compensation be provided for impacts to foraging habitat. The compensation should
consider wetland type, location, function, and value (hydrology, vegetation, prey utilization) to
ensure that wetland functions lost due to the project are adequately offset. Wetlands offered as
compensation should be of the same hydroperiod and located within the CFAs of the affected
wood stork colonies. The Service may accept, under special circumstances, wetland
compensation located outside the CFAs of the affected wood stork nesting colonies. On
occasion, wetland credits purchased from a “Service Approved” mitigation bank located outside
the CFAs could be acceptable to the Service, depending on location of impacted wetlands
relative to the permitted service area of the bank, and whether or not the bank has wetlands
having the same hydroperiod as the impacted wetland.

In an effort to reduce correspondence in effect determinations and responses, the Service is
providing the Wood Stork Effect Determination Key below. If the use of this key results in a
Corps determination of”no effect” for a particular project, the Service supports this
determination. If the use of this Key results in a determination of NLAA, the Service concurs
with this determination’. This Key is subject to revisitation as the Corps and Service deem
necessary.

The Key is as follows:

A. Project within 0.76 km (0.47 mile)2 of an active colony site3 “may affect4”

Project impacts Suitable Foraging Habitat (SFH) ~ at a location greater than 0.76 km (0.47
mile) from a colony site go to B”

With an outcome of “no effect” or “NLAA” as outlined in this key, and the project has less than 20.2 hectares (50
acres) of wetland impacts, the requirements of section 7 of the Act are fulfilled for the wood stork and no further
action is required. For projects with greater than 20.2 hectares (50 acres) of wetland impacts, written concurrence of
NLAA from the Service is necessary.
2 Within the secondary zone (the average distance from the border of a colony to the limits of the secondary zone is

0.76 km (2,500 feet, or 0.47 mi).

An active colony is defined as a colony that is currently being used for nesting by wood storks or has historically
over the last 10 years been used for nesting by wood storks.

Consultation may be concluded informally or formally depending on project impacts.

Suitable foraging habitat (SFH) includes wetlands that typically have shallow-open water areas that are relatively
calm and have a permanent or seasonal water depth between 5 to 38cm (2 to 15 inches) deep. Other shallow non-
wetland water bodies are also SFH. SFH supports and concentrates, or is capable of supporting and concentrating
small fish, frogs, and other aquatic prey. Examples of SFH include, but are not limited to freshwater marshes, small
ponds, shallow, seasonally flooded roadside or agricultural ditches, seasonally flooded pastures, narrow tidal creeks
or shallow tidal pools, managed impoundments, and depressions in cypress heads and swamp sloughs.
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Project does not affect SFH………………………………………………..…..“no effect1”. 
 

B. Project impact to SFH is less than 0.20 hectare (one-half acre)6……………..……NLAA1” 
 

 Project impact to SFH is greater in scope than 0.20 hectare (one-half acre)....……go to C 
 

C. Project impacts to SFH not within the CFA (29.9 km, 18.6 miles) of a colony  
site …………………………………………………..…………….……….….……go to D 

 
 Project impacts to SFH within the CFA of a colony site …………….….…...…….go to E 

 
D. Project impacts to SFH have been avoided and minimized to the extent practicable; 

compensation (Service approved mitigation bank or as provided in accordance with 
Mitigation Rule 33 CFR Part 332) for unavoidable impacts is proposed in accordance 
with the CWA section 404(b)(1) guidelines; and habitat compensation replaces the foraging 
value matching the hydroperiod7 of the wetlands affected and provides foraging value similar 
to, or higher than, that of impacted wetlands.  See Enclosure 3 for a detailed discussion of the 
hydroperiod foraging values, an example, and further guidance8……………….. NLAA1” 

 
 Project not as above.………………………………………………………... “may affect4” 
 
E. Project provides SFH compensation in accordance with the CWA section 404(b)(1) 

guidelines and is not contrary to the HMG; habitat compensation is within the appropriate 
CFA or within the service area of a Service-approved mitigation bank; and habitat 
compensation replaces foraging value, consisting of wetland enhancement or restoration 
matching the hydroperiod7 of the wetlands affected, and provides foraging value similar 

                                                                                                                                                             
 
6 On an individual basis, SFH impacts to wetlands less than 0.20 hectare (one-half acre) generally will not have a 
measurable effect on wood storks, although we request that the Corps require mitigation for these losses when 
appropriate.  Wood storks are a wide ranging species, and individually, habitat change from impacts to SFH less 
than one-half acre are not likely to adversely affect wood storks.  However, collectively they may have an effect and 
therefore regular monitoring and reporting of these effects are important. 
 
7 Several researchers (Flemming et al. 1994; Ceilley and Bortone 2000) believe that the short hydroperiod wetlands 
provide a more important pre-nesting foraging food source and a greater early nestling survivor value for wood 
storks than the foraging base (grams of fish per square meter) than long hydroperiod wetlands provide.  Although 
the short hydroperiod wetlands may provide less fish, these prey bases historically were more extensive and met the 
foraging needs of the pre-nesting storks and the early-age nestlings.  Nest productivity may suffer as a result of the 
loss of short hydroperiod wetlands.  We believe that most wetland fill and excavation impacts permitted in south 
Florida are in short hydroperiod wetlands.  Therefore, we believe that it is especially important that impacts to these 
short hydroperiod wetlands within CFAs are avoided, minimized, and compensated for by enhancement/restoration 
of short hydroperiod wetlands. 
8  For this Key, the Service requires an analysis of foraging prey base losses and enhancements from the proposed 
action as shown in the examples in Enclosure 3 for projects with greater than 2.02 hectares (5 acres) of wetland 
impacts.  For projects with less than 2.02 hectares (5 acres) of wetland impacts, an individual foraging prey base 
analysis is not necessary although type for type wetland compensation is still a requirement of the Key.    
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to, or higher than, that of impacted wetlands. See Enclosure 3 for a detailed discussion of
the hydroperiod foraging values, an example, and ifirther guidance8 NLAA”

Project does not satisfy these elements “may affect4”

This Key does not apply to Comprehensive Everglades Restoration Plan projects, as they will
require project-specific consultations with the Service.

Monitoring and Reporting Effects

For the Service to monitor cumulative effects, it is important for the Corps to monitor the
number of permits and provide information to the Service regarding the number of permits
issued where the effect determination was: “may affect, not likely to adversely affect.” We
request that the Corps send us an annual summary consisting of: project dates, Corps
identification numbers, project acreages, project wetland acreages, and project locations in
latitude and longitude in decimal degrees.

Thank you for your cooperation and effort in protecting federally listed species. If you have
any questions, please contact Allen Webb at extension 246.

Enclosures

cc: w/enclosures (electronic only)
Corps, Jacksonville, Florida (Stu Santos)
EPA, West Palm Beach, Florida (Richard Harvey)
FWC, Vero Beach, Florida (Joe Walsh)
Service, Jacksonville, Florida (Billy Brooks)

Si

Field Supervisor
South Florida Ecological Services Office
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HABITAT MANAGEMENT GUIDELINES FOR THE WOODSTORK

IN THE SOUTHEAST REGION

Introduction

A number of Federal and state laws and/or regulations prohibit, cumulatively, such
acts as harrassing, disturbing, harming, molesting, pursuing, etc., wood storks, or
destroying their nests (see Section VII). Although advisory In nature, these guidelines
represent a biological interpretation of what would constitute violations of one or more
of such prohibited acts. Their purpose is to malnain and/or Improve the environmental
conditions that are required for the survival and well-being of wood storks In the
southeastern United States, and are designed essentially for application in wood
stork/human activity conflicts (principally land development and human intrusion into
stork use sites). The emphasis is to avoid or minimize detrimental human-related
Impacts on wood storks. These guidelines were prepared in consultations with state
wildlife agencies and wood stork experts in the four southeastern states where the wood
stork Is listed as Endangered (Alabama, Florida, Georgia. South Carolina).

General

The wood stork is a gregarious species, which nests in colonies (rookeries), and roosts
and feeds in flocks, often In association with other species of long-legged water birds.
Storks that nest in the southeastern United States appear to represent a distinct
population. separate from the nearest breeding population In Mexico. Storks in the
southeastern U.S. population have recently (since 1980) nested In colonies scattered
throughout Florida. and at several central-southern Georgia and coastal South Carolina
sites. Banded and color-marked storks from central and southern florida colonies have
dispersed during non-breeding seasons as far north as southern Georgia. and the
coastal counties In South Carolina and southeastern North Carolina, and as far west as
central Alabama and northeastern Mississippi. Storks from a colony In south-central
Georgia have wintered between southern Georgia and southern Florida. This U.S.
nesting population of wood storks was listed as endangered by the U.S. Fish and
Wildlife Service on February 28, 1984 (FederaL Register 49(4):7332-7335).

Wood storks use freshwater and estuarine wetlands as feeding, nesting, and roosting
sites. Although storks are not habitat specialists, their needs are exacting enough, and
available habitat is limited enough, so that nesting success and the size of regional
populations are closely regulated by year-to-year differences In the quality and quantity
of suitable habitat. Storks are especially sensitive to environmental conditions at
feeding sites; thus, birds may fly relatively long distances either daily or between
regions annually, seeking adequate food resources.

An available evidence suggests that regional declines in wood stork numbers have been
largely due to the loss or degradation of essential wetland habitat. An understanding of
the qualities of good stork habitat should help to focus protection efforts on those sites

1
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that are seasonally Important to regional populations of wood storks. Characteristics of
feeding, nesting, and roosting habitat, and management guidelines for each, are
presented here by habitat type.

Feeding habitat.

A major reason for the wood stork decline has been the loss and degredation of
feeding habitat. Storks are especially sensitive to any manipulation of a wetland
site that results in either reduced amounts or changes In the timing of food
availability.

Storks feed primarily (often almost exclusively) on small fish between 1 and 8
Inches In length. Successful foraging sites are those where the water is between
2 and 15 inches deep. Good feeding conditions usually occur where water is
relatively calm and uncluttered by dense thickets of aquatic vegetation. Often a
dropping water level is necessary to concentrate fish at suitable densities.
Conversely, a rise In water, especially when it occurs abruptly, disperses fish and
reduces the value of a site as feeding habitat.

The types of wetland sites that provide good feeding conditions for storks Include:
drying marshes or stock ponds, shallow roadside or agricultural ditches, narrow
tidal creeks or shallow tidal pools, and depressions In cypress heads or swamp
sloughs. In fact, almost any shallow wetland depression where fish tend to
become concentrated, either through local reproduction or the consequences of
area drying, may be used by storks.

Nesting wood storks do most of their feeding in wetlands between 5 and 40 miles
from the colony, and occasionally at distances as great as 75 miles. Within this
colony foraging range and for the 110-150 day life of the colony, and depending
on the size of the colony and the nature of the surrounding wetlands, anywhere
from 50 to 200 different feeding sites may be used during the breeding season.

Non-breeding storks are free to travel much greater distances and remain In a
region only for as long as sufficient food Is available. Whether used by breeders
or non-breeders, any single feeding site may at one time have small or large
numbers of storks (1 to 100+), and be used for one to many days. depending on
the quality and quantity of available food. Obviously, feeding sites used by
relatively large numbers of storks, and/or frequently used areas, potentially are
the more important sites necessary for the maintenance of a regional population
of birds.

Differences between years in the seasonal distribution and amount of rainfall
usually mean that storks will differ between years in where and when they feed.
Successful nesting colonies are those that have a large number of feeding site
options, Including sites that may be suitable only In years of rainfall extremes.
To maintain the wide range of feeding site options requires that many different
wetlands, with both relatively short and long annual hydroperiods, be preserved.
For example, protecting only the larger wetlands, or those with longer annual
hydroperiods, will result in the eventual loss of smaller, seemingly less Important
wetlands. However, these small scale wetlands are crucial as the only available
feeding sites during the wetter periods when the larger habitats are too deeply
flooded to be used by storks.

2
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II. Nesting habitat.

Wood storks nest In colonies, and wifi return to the same colony site for many
years so long as that site and surrounding feeding habitat continue to supply the
needs of the birds. Storks require between 110 and 150 days for the annual
nesting cycle, from the period of courtship until the nestlings become
Independent. Nesting activity may begin as early as December or as late as
March In southern Florida colonies, and between late February and April in
colonies located between central Florida and South Carolina. Thus, full term
colonies may be active until June-July in south Florida, and as late as July-
August at more northern sites. Colony sites may also be used for roosting by
storks during other times of the year.

Almost all recent nesting colonies In the southeastern U.S. have been located
either in woody vegetation over standing water, or on Islands surrounded by
broad expanses of open water. The most dominant vegetation In swamp colonies
has been cypress, although storks also nest in swamp hardwoods and willows.
Nests In island colonies may be in more diverse vegetation, Including mangroves
(coastal), exotic species such as Australian pine (Casuarina) and Brazilian Pepper
(Schin.us), or In low thickets of cactus (Opuntøj. Nests are usually located 15-75
feet above ground, but may be much lower, especially on Island sites when
vegetation Is low.

Since at least the early 1970’s, many colonies in the southeastern U.S. have been
located In swamps where water has been impounded due to the construction of
levees or roadways. Storks have also nested In dead and dyIng trees in flooded
phosphate surface mines, or in low, woody vegetation on mounded, dredge
islands. The use of these altered wetlands or completely “artificial” sites suggests
that in some regions or years storks are unable to locate natural nesting habitat
that is adequately flooded during the normal breeding season. The readiness
with which storks will utilize water Impoundments for nesting also suggests that
colony sites could be intentionally created and maintained through long-term site
management plans. Almost all Impoundment sites used by storks become
suitable for nesting only fortuitously, and therefore, these sites often do not
remain available to storks for many years.

In addition to the irreversible Impacts of drainage and destruction of nesting
habitat, the greatest threats to colony sites are from human disturbance and
predation. Nesting storks show some variation In the levels of human activity
they will tolerate near a colony. In general, nesting storks are more tolerant of
low levels of human activity near a colony when nests are high in trees than
when they are low, and when nests contain partially or completely feathered
young than during the period between nest construction and the early nestling
period (adults still brooding). When adult storks are forced to leave their nests,
eggs or downy young may die quickly (<20 mInutes) when exposed to direct sun
or rain.

Colonies located In flooded environments must remain flooded If they are to be
successful. Often water Is between 3 and 5 feet deep in successful colonies
during the nesting season. Storks rarely form colonies, even in traditional
nesting sites, when they are dry, and may abandon nests if sites become dry
during the nesting period. Flooding in colonies may be most important as a
defense against mammalian predators. Studies of stork colonies In Georgia and
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Florida havt shown high rates of raccoon predation when sites dried during the
nesting period. A reasonably high water level In an active colony is also a
deterrent against both human and domestic animal Intrusions.

Although nesting wood storks usually do most feeding away from the colony site
(>5 miles), considerable stork activity does occur close to the colony during two
periods In the nesting cycle. Adult storks collect almost all nesting material In
and near the colony, usually wIthin 2500 feet. Newly fledged storks, near the
end of the nesting cycle, spend from 1-4 weeks during the fledging process flying
locally In the colony area, and perched In nearby trees or marshy spots on the
ground. These birds return daily to their nests to be fed. It Is essential that
these fledging birds have little or no disturbance as far our as one-half mile
within at least one or two quadrants from the colony. Both the adults, while
collecting nesting material, and the inexperienced fledglings, do much low,
flapping flight within this radius of the colony. At these times, storks potentially
are much more likely to strike nearby towers or utility lines.

Colony sites are not necessarily used annually. Regional populations of storks
shift nesting locations between years, in response to year-to-year differences In
food resources. Thus, regional pnpulations require a range of options for nesting
sites, in order to successfully respond to food availabifity. Protection of colony
sites should continue, therefore, for sites that are not used in a given year.

HI. Roosting habitat.

Although wood storks tend to roost at sites that are similar to those used for
nestlng,zthey also use a wider range of site types for roosting than for nesting.
Non-breeding storks, for example. may frequently change roosting sites in
response to changing feeding locations, and in the process, are inclined to accept
a broad range of relatively temporary roosting sites, Included In the list of
frequently used roosting locations are cypress ‘beads” or swamps (not
necessarily flooded If frees are tall), mangrove islands, expansive willow thickets
or small, isolated willow “islands” in broad marshes, and on the ground either on
levees or in open marshes.

Daily activity patterns at a roost vary depending on the status of the storks using
the site. Non-breeding adults or Immature birds may remain in roosts during
major portions of some days. When storks are feeding close to a roost, they may
remain on the feeding grounds until almost dark before making the short flight.
Nesting storks traveling long distances (>40 miles) to feeding sites may roost at or
near the latter, and return to the colony the next morning. Storks leaving roosts,
especially when going long distances, tend to wait for mid-morning thermals to
develop before departing.

IV. Management zones and guidelines for feeding sites.

To the maximum extent possible, feeding sites should be protected by adherence
to the following protection zones and guidelines:

A. There should be no human intrusion into feeding sites when storks are
present. Depending upon the amount of screening vegetation, human
activity should be no closer than between 300 feet (where solid vegetation
screens exist) and 750 feet (no vegetation screen).
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B. Feeding sites should not be subjected to water management practices that
alter traditional water levels or the seasonally normal drying patterns and
rates. Sharp rises In waterlevels are especially disruptive to feeding storks.

C. The introduction of contaminants, fertilizers, or herbicides Into wetlands that
contain stork feeding sites should be avoided, especially those compounds
that could adversely alter the diversity and numbers of native fishes, or that
could substantially change the characteristics of aquatic vegetation.
Increase In the density and height of emergent vegetation can degrade or
destroy sites as feeding habitat.

D. Construction of tall towers (especially with guy wires) within three miles, or
high power lines (especially across long stretches of open country) within one
mile of major feeding sites should be avoided.

V. Management zones and guidelines for nesting colonies.

A. Primary zone: This is the most critical area, and must be managed
according to recommended guidelines to insure that a colony site survives.

1. Size: The primary zone must extend between 1000 and 1500 feet In all
directions from the actual colony boundaries when there are no visual or
broad aquatic barriers, and never less than 500 feet even when there are
strong visual or aquatic bafflers. The exact width of the primary zone in
each direction from the colony can vary within this range, depending on
the amount of visual screen (tall trees) surrounding the colony, the
amount of relatively deep, open water between the colony and the nearest
human activity, and the nature of the nearest human activity. In
general, storks forming new colonies are more tolerant of existing human
activity, than they will be of new human activity that begins after the
colony has formed.

2. Recommended Restrictions:

a. Any of the following activities within the primary zone, at any time of
the year. are likely to be detrimental to the colony:

(1) Any lumbering or other removal of vegetation, and

(2) Any activity that reduces the area, depth, or length of flooding
In wetlands under and surrounding the colony, except where
periodic (less than annual) water control may be required to
maintain the health of the aquatic, woody vegetation, and

(3) The construction of any building, roadway, tower, power line,
canal, etc.

b. The following activities within the primary zone are likely to be
detrimental to a colony if they occur when the colony is active:

(1) Any unauthorized human entry closer than 300 feet of the
colony, and

5
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- (2) Any Increase or Irregular pattern In human activity anywhere In
the primary zone, and

(3) Any Increase or irregular pattern In activity by animals,
Including livestock or pets, In the colony, and

(4) Any aircraft operation closer than 500 feet of the colony.

B. Secondary Zone: Restrictions in this zone are needed to minimize
disturbances that might impact the primary zone, and to protect essential
areas outside of the primary zone. The secondary zone may be used by
storks for collecting nesting material, for roosting, loafing, and feeding
(especially Important to newly fledged young), and may be important as a
screen between the colony and areas of relatively Intense human activities.

1. Size: The secondary zone should range outward from the primary zone
1000-2000 feet, or to a radius of 2500 feet of the outer edge of the
colony.

2. Recommended Restrictions:

a. Activities in the secondary zone which may be detrimental to nesting
wood storks include:

(1) Any increase in human activities above the level that existed In
the year when the colony first formed, especially when visual
screens are lacking, and

(2) Any alteration in the area’s hydrolo~r that might cause changes
in the primary zone, and

(3) Any substantial (>20 percent) decrease in the area of wetlands
and woods of potential value to storks for roosting and feeding.

b. In addition, the probabifity that low flying storks, or Inexperienced,
newly-fledged young will strike tall obstructions, requires that high-
tension power lines be no closer than one mile (especially across
open country or in wetlands) and tall trans-mission towers no closer
than 3 miles from active colonies. Other activities, including busy
highways and commercial and residential buildings may be present
in limited portions of the secondary zone at the time that a new
colony first forms. Although storks may tolerate existing levels of
human activities, It Is Important that these human activities not
expand substantially.

VI. Roosting site guidelines.

The general characteristics and temporary use-patterns of many stork roosting sites
limit the number of specific management recommendations that are possible:

A. Avoid human activities within 500-1000 feet of roost sites during seasons of
the year and tines of the day when storks may be present. Nocturnal
activities in active roosts may be especially disruptive.

7
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B. Protect the vegetative and hydrological characteristics of the more Important
roosting sites--those used annually and/or used by flocks of 25 or more
storks. Potentially. roostlng sites may, some day, become nesting sites.

VII. Legal Considerations.

A. Federal Statutes

The U.S. breeding population of the wood stork is protected by the
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.HAct).
The population was listed as endangered on February 28, 1984 (49 Federal
Register 7332); wood storks breeding in Alabama, Florida, Georgia. and
South Carolina are protected by the Act.

Section 9 of the Endangered Species Act of 1973, as amended, states that It
is unlawful for any person subject to the jurisdiction of the United States to
take (defined as “harass, hann, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage In any such conduct.”) any listed
species anywhere within the United States.

The wood stork is also federally protected by its listing (50 CFR 10.13) under
the Migratory Bird Treaty Act (167 U.S.C. 703-711), whIch prohibits the
taking, killing or possession of migratory birds except as permitted.

B. State Statutes

1. State ofAlabama

Section 9-11-232 of Alabama’s Fish. Game, and Wildlife regulations
curtails the possession, sale, and purchase of wild birds. “Any person.
flim, association, or corporation who takes, catches, kills or has in
possession at any time, living or dead, any protected wild bird not a
game bird or who sells or offers for sale, buys, purchases or offers to buy
or purchase any such bird or exchange same for anything of value or
who shall sell or expose for sale or buy any part of the plumage, skin, or
body of any bird protected by the laws of this state or who shall take or
willfully destroy the nests of any wild bird or who shall have such nests
or eggs of such birds in his possession, except as otherwise provided by
law, shall be guilty of a misdemeanor...

Section 1 of the Alabama Nongame Species Regulation (Regulation 87-
GF-7) includes the wood stork In the list of nongame species covered by
paragraph (4). “It shall be unlawful to take, capture, kill, possess, sell,
trade for anything of monetary value, or offer to sell or trade for anything
of monetary value, the following nongame wildlife species (or any parts or
reproductive products of such species) without a scientific collection
permit and written permission from the Commissioner. Department of
Conservation and Natural Resources

2. State of Florida

Rule 39-4.001 of the Florida Wildlife Code prohibits “taking, attempting
to take, pursuing, hunting, molesting, capturing, or killing (collectively
defined as “taking”), transporting, storing, serving, buying, selling,
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possessing, or wantonly or willingly wasting any wildlife or freshwater
fish or their nests, eggs, young, homes, or dens except as specifically
provided for In other rules of Chapter 39. Florida Administrative Code.

Rule 39-27.011 of the Florida Wildlife Code prohibits “killing, attempting
to kill, or wounding any endangered species.” The “Official Lists of
Endangered and Potentially Endangered Fauna and Flora In Florida”
dated 1 July 1988, Includes the wood stork, listed as “endangered” by
the Florida Game and Fresh Water Fish Commission.

3. State of Georgia

Section 27-1-28 of the Conservation and Natural Resources Code states
that “Except as otherwise provided by law, rule, or regulation, it shall be
unlawful to hunt, trap, fish, take, possess, or transport any nongame
species of wildlife...”

Section 27-1-30 states that, “Except as otherwise provided by law or
regulation, it shall be unlawful to disturb, mutilate, or destroy the dens,
holes, or homes of any wildlife;

Section 27-3-22 states, In part, “it shall be unlawful for any person to
hunt, trap, take, possess, sell, purchase, ship, or transport any hawk,
eagle, owl, or any other bird or any part, nest, or egg thereof...”.

The wood stork is listed as endangered pursuant to the Endangered
Wildlife Act of 1973 (Section 27-3- 130 of the Code). Section 391-4- 13-
.06 of the Rules and Regulations of the Georgia Department of Natural
Resources prohibits hazassment, capture, sale, killing, or other actions
which directly cause the death of animal species protected under the
Endangered Wildlife Act. The destruction of habitat of protected species
on public lands is also prohibited.

4. State of South Carolina

Section 50-15-40 of the South Carolina Nongame and Endangered
Species Conservation Act states, ‘Except as otherwise provided In this
chapter. It shall be unlawful for any person to take, possess, transport,
export, process, sell, or offer of sale or ship, and for any common or
contract carrier knowingly to transport or receive for shipment any
species or subspecies of wildlife appearing on any of the following lists:
(1) the list of wildlife Indigenous to the State, determined to be
endangered within the State.. .(2) the United States’ List of Endangered
Native Fish and Wildlife... (3) the United States’ List of Endangered
Foreign Fish and Wildlife.
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Enclosure 3

Wood Stork Foraging Analysis: Excerpts of concepts and procedure as presented by the
Service in this appendix may be viewed in detail in any one of our recent Biological Opinions for
project related impacts to the wood stork. These documents can be found at the internet website
address http://www.fws.gov/filedownloads/ftp%5verobeach.

Foraging Habitat

Researchers have shown that wood storks forage most efficiently and effectively in habitats
where prey densities are high and the water shallow and canopy open enough to hunt
successfully (Ogden et al. 1978, Browder 1984, Coulter 1987). Prey availability to wood storks
is dependent on a composite variable consisting of density (number or biomass/m2) and the
vulnerability of the prey items to capture (Gawlik 2002). For wood storks, prey vulnerability
appears to be largely controlled by physical access to the foraging site, water depth, the density
of submerged vegetation, and the species-specific characteristics of the prey. For example, fish
populations may be very dense, but not available (vulnerable) because the water depth is too
deep (greater than 30 cm) for storks or the tree canopy at the site is too dense for storks to land.
Calm water, about 5-40 cm (2-16 in) in depth, and free of dense aquatic vegetation is ideal
(Coulter and Bryan 1993).

Coulter and Bryan’s (1993) study suggested that wood storks preferred ponds and marshes, and
visited areas with little or no canopy more frequently. Even in foraging sites in swamps, the
canopy tended to be sparse. They suggested that open canopies may have contributed to
detection of the sites and more importantly may have allowed the storks to negotiate landing
more easily than at closed-canopy sites. In their study, the median amount of canopy cover
where wood stork foraging was observed was 32 percent. Other researchers (P.C. Frederick,
University of Florida, personal communication 2006; J.A. Rodgers, FWC, personal
communication 2006) also confirm that wood storks will forage in woodlands, though the
woodlands have to be fairly open and vegetation not very dense. Furthermore, the canopies must
be open enough for wood storks to take flight quickly to avoid predators.

Melaleuca-infested Wetlands: As discussed previously, wetland suitability for wood stork
foraging is partially dependent on vegetation density. Melaleuca is a dense-stand growth plant
species, effectively producing a closed canopy and dense understory growth pattern that generally
limits a site’s accessibility to foraging by wading birds. However, O’Hare and Dalrymple (1997)
suggest moderate infestations of melaleuca may have little effect on some species’ productivity
(Le., amphibians and reptiles) as long as critical abiotic factors such as hydrology remain. They
also note as the levels of infestation increase, usage by wetland dependent species decreases. Their
studies also showed that the number of fish species present in a wetland system remain stable at
certain levels of melaleuca. However, the availability of the prey base for wood storks and other
foraging wading birds is reduced by the restriction of access caused from dense and thick exotic
vegetation. Wood storks and other wading birds can forage in these systems in open area pockets
(e.g., wind blow-downs), provided multiple conditions are optimal (e.g., water depth, prey
density). In O’Hare and Dalrmyple’s study (1997), they identify five cover types (Table 1) and
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provide information on the number of wetland dependent bird species and the number of
individuals observed within each of these vegetation classes (Table 2).

Table 1: Vegetation classes
DMM 75-100 percent mature dense melaleuca coverage
DMS or (5DM) 75-100 percent sapling dense melaleuca coverage
P75 50-75 percent melaleuca coverage
P50 0-50 percent melaleuca coverage
MAR (Marsh) 0-10 percent melaleuca coverage

The number of wetland-dependent species and individuals observed per cover type is shown
below in columns 1,2, and 3 (Table 2). To develop an estimate of the importance a particular
wetland type may have (based on density and aerial coverage by exotic species) to wetland
dependent species, we developed a foraging suitability value using observational data from
O’Hare and Dalrymple (1997). The Foraging Suitability Value as shown in column 5 (Table 2) is
calculated by multiplying the number of species by the number of individuals and dividing this
value by the maximum number of species and individuals combined (12*132=1584). The results
are shown below for each of the cover types in O’Hare and Dalrymple (1997) study (Table 1).
As an example, for the P50 cover type, the foraging suitability is calculated by multiplying 11
species times 92 individuals for a total of 1,012. Divide this value by 1,584, which is the
maximum number of species times the maximum number of individuals (12*132 = 1,584). The
resultant is 0.6389 or 64 percent 11*92=1012/1584*100=63.89).

Table 2: Habitat Foraging Suitability
Cover Type # of Species (5) # of Individuals (I) S*I Foraging Suitability

DMM 1 2 2 0.001
DM5 4 10 40 0.025
P75 10 59 590 0.372
P50 11 92 1,012 0.639

MAR 12 132 1,584 1.000

This approach was developed to provide us with a method of assessing wetland acreages and
their relationship to prey densities and prey availability. We consider wetland dependent bird
use to be a general index of food availability. Based on this assessment we developed an exotic
foraging suitability index (Table 3):

Table 3. Foraging Suitability Percentages
Exotic Percentage Foraging Suitability (percent)

Between 0 and 25 percent exotics 100
Between 25 and 50 percent exotics 64
Between 50 and 75 percent cxotics 37
Between 75 and 90 percent exotics 3
Between 90 and 100 percent exotics 0

In our assessment however, we consider DMM to represent all exotic species densities between
90 and 100 percent and DM5 to represent all exotic species densities between 75 and 90 percent.
In our evaluation of a habitat’s suitability, the field distinction between an exotic coverage of
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90 percent and 100 percent in many situations is not definable, therefore unless otherwise noted
in the field reports and in our analysis; we consider a suitability value of 3 percent to represent
both densities.

Hydroperiod: The hydroperiod of a wetland can affect the prey densities in a wetland. For
instance, research on Everglades fish populations using a variety of quantitative sampling
techniques (pull traps, throw traps, block nets) have shown that the density of small forage fish
increases with hydroperiod. Marshes inundated for less thanl20 days of the year average ± 4
fish/m2; whereas, those flooded for more than 340 days of the year average ± 25 fish/rn (Loftus
and Eklund 1994, Trexler et al. 2002).

The Service (1999) described a short hydroperiod wetland as wetlands with between 0 and 180-day
inundation, and long hydroperiod wetlands as those with greater than I 80-day inundation.
However, Trexler et al. (2002) defined short hydroperiod wetlands as systems with less than 300 days
per year inundation. In our discussion of hydroperiods, we are considering short hydroperiod
wetlands to be those that have an inundation of 180 days or fewer.

The most current information on hydroperiods in south Florida was developed by the SFWMD
for evaluation of various restoration projects throughout the Everglades Protection Area. In their
modeling efforts, they identified the following seven hydroperiods:

Table 4. SFWMD Hydroperiod Classes — Everglades Protection Area
Hydroperiod Class Days Inundated

Class 1 0-60
Class 2 60-120
Class3 120-180
Class 4 180-240
Class 5 240-300
Class 6 300-330
Class 7 330-365

Fish Density per Ilydroperiod: In the Service’s assessment of project related impacts to wood
storks, the importance of fish data specific to individual hydroperiods is the principle basis of our
assessment. In order to determine the fish density per individual hydroperiod, the Service relied
on the number of fish per hydroperiod developed from throw-trap data in Trexler et al.’s (2002)
study and did not use the electrofishing data also presented in Trexler et al.’s study that defined
fish densities in catch per unit effort, which is not hydroperiod specific. Although the throw-trap
sampling generally only samples fish 8 cm or less, the Service believes the data can be used as a
surrogate representation of all fish, including those larger than 8 cm, which are typically sampled
by either electrofishing or block net sampling.

We base this evaluation on the following assessment. Trexler et al.s (2002) study included
electrofishing data targeting fish greater than 8 cm, the data is recorded in catch per unit effort
and in general is not hydroperiod specific. However, Trexler et al. (2002) notes in their
assessment of the electrofishing data that in general there is a correlation with the number of fish
per unit effort per changes in water depth. In literature reviews of electrofishing data by Chick et
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a!. (1999 and 2004), they note that electrofishing data provides a useful index of the abundance
of larger fish in shallow, vegetated habitat, but length, frequency, and species compositional data
should be interpreted with caution. Chick et al. (2004) also noted that electrofishing data for
large fish (> 8cm) provided a positive correlation of the number of fish per unit effort
(abundance) per changes in hydropeiod. The data in general show that as the hydroperiod
decreases, the abundance of larger fishes also decreases.

Studies by Turner et al. (1999), Turner and Trexler (1997), and Carlson and Duever (1979) also
noted this abundance trend for fish species sampled. We also noted in our assessment of prey
consumption by wood storks in the Ogden et al. (1976) study (Figure 4) (discussed below), that
the wood stork’s general preference is for fish measuring 1.5 cm to 9 cm, although we also
acknowledged that wood storks consume fish larger than the limits discussed in the Ogden et al.
(1976) study. A similar assessment is reference by Trexler and Goss (2009) noting a diversity of
size ranges of prey available for wading birds to consume, with fish ranging from 6 to 8 cm
being the preferred prey for larger species of wading birds, particularly wood storks (Kushlan et
al. 1975).

Therefore, since data were not available to quantif~’ densities (biomass) of fish larger than 8 cm
to a specific hydroperiod, and Ogden et al.’s (1976) study notes that the wood stork’s general
preference is for fish measuring 1.5 cm to 9 cm, and that empirical data on fish densities per unit
effort correlated positively with changes in water depth, we believe that the Trexler et al. (2002)
throw-trap data represents a surrogate assessment tool to predict the changes in total fish density
and the corresponding biomass per hydroperiod for our wood stork assessment.

In consideration of this assessment, the Service used the data presented in Trexler et al.s (2002)
study on the number of fish per square-meter per hydroperiod for fish 8 cm or less to be
applicable for estimating the total biomass per square-meter per hydroperiod for all fish. In
determining the biomass of fish per square-meter per hydroperiod, the Service relied on the
summary data provided by Turner et al. (1999), which provides an estimated fish biomass of 6.5
g/m2 for a Class 7 hydroperiod for all fish and used the number of fish per square-meter per
hydroperiod from Trexler et al.’s data to extrapolate biomass values per individual hydroperiods.

Trexler et al.’s (2002) studies in the Everglades provided densities, calculated as the square-root
of the number of fish per square meter, for only six hydroperiods; although these cover the same
range of hydroperiods developed by the SFWMD. Based on the throw-trap data and Trexler et
al.’s (2002) hydroperiods, the square-root fish densities are:

Table 5. Fish Densities per Hydroperiod from Trexler et al. (2002)
Hydroperiod Class Days Inundated Fish Density

Class 1 0-120 2.0
Class2 120-180 3.0
Class 3 180-240 4.0
Class 4 240-300 4.5
Class 5 300-330 4.8
Class 6 330-365 5.0
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Trexler et al.’s (2002) fish densities are provided as the square root of the number of fish per
square meter. For our assessment, we squared these numbers to provide fish per square meter, a
simpler calculation when other prey density factors are included in our evaluation of adverse
effects to listed species from the proposed action. We also extrapolated the densities over seven
hydroperiods, which is the same number of hydroperiods characterized by the SFWMD. For
example, Trexler et al.’s (2002) square-root density of a Class 2 wetland with three fish would
equate to a SFWMD Model Class 3 wetland with nine fish. Based on the above discussion, the
following mean annual fish densities were extrapolated to the seven SFWMD Model
hydroperiods:

Table 6. Extrapolated Fish Densities for SFWMD Hydroperiods
Hydroperiod Class Days Inundated Extrapolated Fish Density

Class 1 0-60 2 fish/m’
Class 2 60-120 4 fish/m2
Class 3 120-180 9 fish/m2
Class 4 180-240 16 fish/m2
Class 5 240-300 20 fish/m2
Class 6 300-330 23 fish/m2
Class 7 330-365 25 fish/m2

Fish Biomass per Hydroperiod: A more important parameter than fish per square-meter in
defining fish densities is the biomass these fish provide. In the ENP and WCA-3, based on
studies by Turner et al. (1999), Turner and Trexler (1997), and Carlson and Duever (1979), the
standing stock (biomass) of large and small fishes combined in unenriched Class 5 and 6
hydroperiod wetlands averaged between 5.5 to 6.5 grams-wet-mass/rn2. In these studies, the data
was provided in g/m2 dry-weight and was converted to g/m2 wet-weight following the
procedures referenced in Kushlan et al. (1986) and also referenced in Turner et al. (1999). The
fish density data provided in Turner et al. (1999) included both data from samples representing
fish 8 cm or smaller and fish larger than 8 cm and included summaries of Turner and Trexler
(1997) data, Carlson and Duever (1979) data, and Loftus and Eklund (1994) data. These data
sets also reflected a 0.6 g/m2 dry-weight correction estimate for fish greater than 8 cm based on
Turner et al.’s (1999) block-net rotenone samples.

Relating this information to the hydroperiod classes developed by the SFWMD, we estimated the
mean annual biomass densities per hydroperiod. For our assessment, we considered Class 7
hydroperiod wetlands based on Turner et al. (1999) and Trexier et al. (2002) studies to have a
mean annual biomass of 6.5 grams-wet-mass/rn2 and to be composed of 25 fish/m2. The
remaining biomass weights per hydroperiod were determined as a direct proportion of the
number of fish per total weight of fish for a Class 7 hydroperiod (6.5 grams divided by 25 fish
equals 0.26 grams per fish).

For example, given that a Class 3 hydroperiod has a mean annual fish density of 9 fish/m2, with
an average weight of 0.26 grams per fish, the biomass of a Class 3 hydroperiod would be 2.3
grams/m2 (9*0.26 2.3). Based on the above discussion, the biomass per hydroperiod class is:
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Table 7. Extrapolated Mean Annual Fish Biomass for SFWMD Hydroperiods
Hydroperiod Class Days Inundated Extrapolated Fish Biomass

Class 1 0-60 0.5 gram/rn2
Class 2 60-120 1.0 gram/rn2
Class 3 120-180 2.3 grams/rn2
Class 4 180-240 4.2 grams/rn2
Class 5 240-300 5.2 grams/rn2
Class 6 300-330 6.0 grams/rn2
Class 7 330-365 6.5 grarns/rn

Wood stork suitable prey size: Wood storks are highly selective in their feeding habits and in
studies on fish consumed by wood storks, five species of fish comprised over 85 percent of the
number and 84 percent of the biomass of over 3,000 prey items collected from adult and nestling
wood storks (Ogden et al. 1976). Table 8 lists the fish species consumed by wood storks in
Ogden et al. (1976).

Table 8. Primary Fish Species consumed by Wood Storks from Ogden et al. (1976)
Cornrnon narne Scientific name Percent Individuals Percent Biomass
Sunfishes Centrarchidae 14 44
Yellow bullhead Italurus natalis 2 12
Marsh killifish Fundulus confluentus 18 1 1
Flagfish Jordenella floridae 32 7
Sailfin molly Foecilia latipinna 20 1 1

These species were also observed to be consumed in much greater proportions than they occur at
feeding sites, and abundant smaller species [e.g., rnosquitofish (Gambusia affinis), least killifish
(Heterandriaformosa), bluefin killifish (Lucania goode!)] are under-represented, which the
researchers believed was probably because their small size did not elicit a bill-snapping reflex in
these tactile feeders (Coulter et al. 1999). ‘their studies also showed that, in addition to selecting
larger species of fish, wood storks consumed individuals that are significantly larger (>3.5 cm)
than the mean size available (2.5 cm), and many were greater than 1-year old (Ogden et al. 1976,
Coulter et al. 1999). However, Ogden et al. (1976) also found that wood storks most likely
consumed fish that were between 1.5 and 9.0 cm in length (Figure 4 in Ogden et al. 1976).
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represents the size classes of fish most likely consumed by wood storks and is the basis of our
determination of the amount of biomass that is within the size range of fish most likely
consumed by wood storks, which in this example is a range size of 1.5 to 9.0 cm in length.

Wood stork suitable prey base (biomass per hydroperiod)~ To estimate that fraction of the
available fish biomass that might be consumed by wood storks, the following analysis was
conducted. Trexler et al.’s (2002) 2-year throw trap data of absolute and relative fish abundance
per hydroperiod distributed across 20 study sites in the ENP and the WCAs was considered to be
representative of the Everglades fish assemblage available to wood storks (n = 37,718 specimens
of 33 species). Although Trexler et al.’s (2002) data was based on throw-trap data and
representative of fish 8 cm or smaller, the Service believes the data set can be used to predict the
biomass/m2 for total fish (those both smaller and larger than 8 cm). This approach is also
supported, based on our assessment of prey consumption by wood storks in Ogden et al.’s (1976)
study (Figure 4), that the wood storks general preference is for fish measuring 1 .5 cm to 9 cm
and is generally inclusive of Trexler et al.’s (2002) throw-trap data of fish 8 cm or smaller.

To estimate the fraction of the fish biomass that might be consumed by wood storks, the Service,
using Trexler et al.’s (2002) throw-trap data set, determined the mean biomass of each fish
species that fell within the wood stork prey size limits of 1.5 to 9.0 cm. The mean biomass of
each fish species was estimated from the length and wet mass relationships for Everglades’
icthyofauna developed by Kushlan et al. (1986). The proportion of each species that was outside
of this prey length and biomass range was estimated using the species mean and variance
provided in Table I in Kushlan et a!. (1986). These biomass estimates assumed the length and
mass distributions of each species was normally distributed and the fish biomass could be
estimated by eliminating that portion of each species outside of this size range. These biomass
estimates of available fish prey were then standardized to a sum of 6.5 g/m2 for Class 7
hydroperiod wetlands (Service 2009).

For example, Kushlan et al. (1986) lists the warmouth (Lepomis gulosus) with a mean average
biomass of 36.76 g. In fish samples collected by Trexler et a!. (2002), this species accounted for
0.048 percent (1 8/37,715=0.000477) of the Everglades freshwater ichthyofauna. Based on an
average biomass of 36.76 g (Kushlan eta!. 1986), the 0.048 percent representation from Trexler et
a!. (2002) is equivalent to an average biomass of 1.75 g (36.76*0.048) or 6.57 percent (1.75/26.715)
of the estimated average biomass (26.715 g) of Trexler et al.’s (2002) samples (Service 2009).

Standardizing these data to a sample size of 6.5 g/m2, the warmouth biomass for long hydroperiod
wetlands would be about 0.427 g (Service 2009). However, the size frequency distribution
(assumed normal) for warmouth (Kushlan et al. 1986) indicate 48 percent are too large for wood
storks and 0.6 percent are too small (outside the 1.5 cm to 9 cm size range most likely
consumed), so the warmouth biomass within the wood stork’s most likely consumed size range
is only 0.208 g (0.427*(0.48+0.006)=0.2075) in a 6.5 g/m2 sample. Using this approach summed
over all species in long hydroperiod wetlands, only 3.685 g/m2 of the 6.5 g/m2 sample consists of
fish within the size range likely consumed by wood storks or about 57 percent
(3.685/6.5*100=56.7) of the total biomass available.
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An alternative approach to estimate the available biomass is based on Ogden et al. (1976). In their
study (Table 8), the sunfishes and four other species that accounted for 84 percent of the biomass
eaten by wood storks totaled 2.522 g of the 6.5 g/m2 sample (Service 2009). Adding the remaining
16 percent from other species in the sample, the total biomass would suggest that 2.97 g of a 6.5 gIm2
sample are most likely to be consumed by wood storks or about 45.7 percent (2.97/6.5=0.4569)

The mean of these two estimates is 3.33g/m2 for long hydroperiod wetlands (3.685 + 2.97 =

6.655/2 = 3.33). This proportion of available fish prey of a suitable size (3.33 g/rn2 I 6.5 g/m2 =

0.51 or 5 1 percent) was then multiplied by the total fish biomass in each hydroperiod class to
provide an estimate of the total biomass of a hydroperiod that is the appropriate size and species
composition most likely consumed by wood storks.

As an example, a Class 3 SFWMD model hydroperiod wetland with a biomass of 2.3 grams/m2,
adjusted by 51 percent for appropriate size and species composition, provides an available
biomass of I .196 grams/m2. Following this approach, the biomass per hydroperiod potentially
available to predation by wood storks based on size and species composition is:

Table 9. Wood Stork Suitable Prey Base (fish biomass per hydroperiod)
Hydroperiod Class Days Inundated Fish Biomass

Class 1 0-60 0.26 gram/rn2
Class 2 60-120 0.52 gram/rn2
Class 3 120-180 1.196 grams/rn2
Class 4 180-240 2.184 grams/m2
Class 5 240-300 2.704 grams/rn2
Class 6 300-330 3.12 grams/m
Class 7 330-365 3.38 grams/m’

Wood Stork-Wading Bird Prey Consumption Competition: In 2006, (Service 2006), the
Service developed an assessment approach that provided a foraging efficiency estimate that 55
percent of the available biomass was actually consumed by wood storks. Since the
implementation of this assessment approach, the Service has received comments from various
sources concerning the Service’s understanding of Fleming et al.’s (1994) assessment of prey
base consumed by wood storks versus prey base assumed available to wood stork and the factors
included in the 90 percent prey reduction value.

In our original assessment, we noted that, “Fleming et al. (1994) provided an estimate of
10 percent ofthe total biomass in their studies ofwood storkforaging as the amount that is
actually consumed by the storks. However, the Fleming et al. (1994) estimate also includes a
secondfactor, the suitability ofthe foraging site for wood storks, afactor that we have calculated
separately. In their assessment, these two factors accountedfor a 90 percent reduction in the
biomass actually consumed by the storks. We consider these two factors as equally important and
are treated as equal components in the 90 percent reduction; therefore, we consider eachfactor to
represent 45 percent ofthe reduction. In consideration ofthis approach, Fleming et aL ~ (1994)
estimate that 10 percent ofthe biomass would actually be consumed by the storks would be added
to the 45 percent value for an estimate that 55 percent (10 percent plus the remaining 45 percent)
ofthe available biomass would actually be consumed by the storks and is the factor we believe
represents the amount ofthe prey base that is actually consumed by the stork.”
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In a follow-up review of Fleming et al.’s (1994) report, we noted that the 10 percent reference is to
prey available to wood storks, not prey consumed by wood storks. We also noted the 90 percent
reduction also includes an assessment of prey size, an assessment of prey available by water level
(hydroperiod), an assessment of suitability of habitat for foraging (openness), and an assessment
for competition with other species, not just the two factors considered originally by the Service
(suitability and competition). Therefore, in re-evaluating of our approach, we identified four
factors in the 90 percent biomass reduction and not two as we previously considered. We believe
these four factors are represented as equal proportions of the 90 percent reduction, which
corresponds to an equal split of 22.5 percent for each factor. Since we have accounted previously
for three of these factors in our approach (prey size, habitat suitability, and hydroperiod) and they
are treated separately in our assessment, we consider a more appropriate foraging efficiency to
represent the original 10 percent and the remaining 22.5 percent from the 90 percent reduction
discussed above. Following this revised assessment, our competition factor would be 32.5 percent,
not the initial estimate of 55 percent.

Other comments reference the methodology’s lack of sensitivity to limiting factors, i.e., is there
sufficient habitat available across all hydroperiods during critical life stages of wood stork nesting
and does this approach over emphasize the foraging biomass of long hydroperiod wetlands with a
corresponding under valuation of short hydroperid wetlands. The Service is aware of these
questions and is examining alternative ways to assess these concerns. However, until futher
research is generated to refine our approach, we continue to support the assessment tool as
outlined.

Following this approach, Table 10 has been adjusted to reflect the competition factor and
represents the amount of biomass consumed by wood storks and is the basis of our effects
assessments ( Class I hydroperiod with a biomass 0.26 g, multiplied by 0.325, results in a value
of 0.08 g [O.25*.325=0.08]) (Table 10).

Table 10 Actual Biomass Consumed by Wood Storks
Hydroperiod Class Days Inundated Fish Biomass

Class 1 0-60 0.08 gram/m2
Class 2 60-120 0.17 gram/m2
Class 3 120-180 0.39 grams/m2
Class 4 180-240 0.71 grams/m’
Class 5 240-300 0.88 grams/ni2
Class 6 300-330 1.01 grams/m2
Class 7 330-365 1.10 grams/m2

Sample Project of Biomass Calculations and Corresponding Concurrence Determination

Example 1:

An applicant is proposing to construct a residential development with unavoidable impacts to 5
acres of wetlands and is proposing to restore and preserve 3 acres of wetlands onsite. Data on
the onsite wetlands classified these systems as exotic impacted wetlands with greater than 50
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percent but less than 75 percent exotics (Table 3) with an average hydroperiod of 120-180 days
of inundation.

The equation to calculate the biomass lost is: The number of acres, converted to square-meters,
times the amount of actual biomass consumed by the wood stork (Table 10), times the exotic
foraging suitability index (Table 3), equals the amount of grams lost, which is converted to kg.

Biomass lost (5*4,047*0.39 (Table 10)*0.37 (Table 3)=2,9~9.9 grams or 2.92 kg)

In the example provided, the 5 acres of wetlands, converted to square-meters (1 acre= 4,047 m)
would provide 2.9 kg of biomass (5*4,047*0.39 (Table ~0)*0.37 (Table 3)= 2,919.9 grams or
2.9 kg), which would be lost from development.

The equation to calculate the biomass from the preserve is the same, except two calculations are
needed, one for the existing biomass available and one for the biomass available after restoration.

Biomass Pre: (3*4,047*0.39(Table I 0)~c0.37 (Table 3)=1 ,75 I .9sgrams or 1.75 kg)

Biomass Post: (3*4,047*0.39 (Table 10)*1(Table 3)=4,734.99 grams or 4.74 kg)

Net increase: 4.74 kg-I .75 kg = 2.98 kg Compensation Site

Project Site Balance 2.98 kg- 2.92 kg = 0.07kg

The compensation proposed is 3 acres, which is within the same hydroperiod and has the same
level of exotics. Following the calculations for the 5 acres, the 3 acres in its current habitat state,
provides 1.75 kg (3*4,047*0.39 (Table 10)*0.37 (Table 3>1,751.95grams or 1.75 kg) and
following restoration provides 4.74 kg (3*4,047*0.39 (Table I0)*l(Table 3)4,734.99 grams or
4.74 kg), a net increase in biomass of 2.98 kg (4.74-1.75=2.98).
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Example 1: 5 acre wetland loss, 3 acre wetland enhanced — same hydroperiod - NLAA

On-site Preserve Area
. Existing Footprint Net Change*

Hydroperiod

Pre Enhancement Post Enhancement
Acres Kgrams Acres Kgrams Acres I{grams Acres Kgrams

Class_I_-_0_to_60_Days
Class_2 -_60_to_120_Days
Class 3- 120 to 180 Days 5 2.92 3 1.75 3 4.74 (5) 0.07
Class 4- 180 to 240 Days
Class 5 - 240 to 300 Days
Class 6 - 300 to 330 Days
Class_7_-_330_to_365_days

TOTAL 5 2.92 3 1.75 3 4.74 (5) 0.07

*Since the net increase in biomass from the restoration provides 2.98 kg and the loss is 2.92 kg,
there is a positive outcome (4.74-1.75-2.92=0.07) in the same hydroperiod and Service
concurrence with a NLAA is appropriate.

Example 2:

In the above example, if the onsite preserve wetlands were a class 4 hydroperiod, which has a
value of 0.71. grams/m2 instead of a class 3 hydroperiod with a 0.39 grams/m2 [Table 10]), there
would be a loss of 2.92 kg of short hydroperiod wetlands (as above) and a net gain of 8.62 kg of
long-hydroperiod wetlands.

Biomass lost: (5*4,047*0.39 (Table 10)*0.37 (Table 3)2,919.9 grams or 2.92 kg)

The current habitat state of the preserve provides 3.19 kg (3*4,047*0.71 (Table 10)*0.37
(Table 3)=3,189.44 grams or 3.19 kg) and following restoration the preserve provides 8.62 kg
(3*4,047*0.71 (Table l0)*1(Table 3)= 8,620.11 grams or 8.62 kg, thus providing a net increase
in class 4 hydroperiod biomass of 5.43 kg (8.62-3.19=5.43).

Biomass Pre: (3*4,047*0.71 (Table I 0)*0.37 (Table 3) = 3,1 89.44 grams or 3.19 kg)

Biomass Post: (3*4,047*0.71 (Table l0)*1(Table 3)8,620.11 grams or 8.62 kg)

Net increase: 8.62 kg-3A9 kg = 5.43 kg

Project Site Balance 5.43 kg- 2.92 kg = 2.51 kg
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Example 2: 5 acre wetland loss, 3 acre wetland enhanced — different hydroperiod — May
Affect

On-site Preserve Area
. Existing Footprint Net Change*

Hydroperiod

Pre Enhancement Post Enhancement
Acres Kgrams Acres Kgrams Acres Kgrams Acres Kgrams

Class_I_-_0_to_60_Days
Class_2 - 60_to_120_Days
Class 3- 120 to 180 Days 5 2.92 (5) -2.92
Class 4- 180 to 240 Days 3 3.19 3 8.62 0 5.43
Class 5 - 240 to 300 Days
Class 6 - 300 to 330 Days
Class_7_-_330_to_365_days

TOTAL 5 2.92 3 3.19 3 8.62 (5) 2.51

In this second example, even though there is an overall increase in biomass, the biomass loss is a
different hydroperiod than the biomass gain from restoration, therefore, the Service could not
concur with a NLAA and further coordination with the Service is appropriate.
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