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FACSIMILE ,TRANSMISSION 


U.S. Fish & Wildlife Service 
South Florida Ecological Services Office 

1339 20th Street 
Vero Beach, Florida 32960 

I 

Telephone (772) 562~3909 (D. N eh ler ext. 270) 

Facsimile main office: (772) 562-4288 or 564-7393 


Facsimile Neh1er's Office: (772) 778-2568 

E-mail: Dan_Nehler@fws.gov 


To: Jon Moulding Fax No. 904-232-1888 

US ACE 

Date: Wednesday, June 07~ 2006 Phone No. 904~232-2286 

From: Dan Nehler Pages: 2 (including cover) 

Notes: Jon, 

I believe Paul found out that some ofthe "needs" on this list may not be available. Some 
of the needs come from our office. some were intended to come from. ENP, and some we 
were hoping the Corps could provide or help prov1de. 
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2. A comparison of demographics by year for as far back as
possible. We talked about trying to normalize the data
from other 
researchers to make it comparable with your data
methodology. 

3. Nesting initiation dates for as far back as possible and
any
conclusions that can be drawn about success or failure 
relating to
the date, hydrologic conditions, re-nesting, etc. 

4. Your hydrologic data ? do you have recording water level
gages
in the veg study area? 

5. Vegetation analysis ? conclusions to date. 

Also, can you send us a copy of the article in J. An. Ecol.
75: 

527-529 that Julian reported on at GEER? 


Let me know if it would be helpful to have a telecon with
FWS to 
flesh out their info needs requests above. 

Thanks // Jon 

Chris Cattau 
Graduate Research Assistant 
Florida Cooperative Fish and Wildlife Research Unit
University of Florida
Building 810
PO Box 110430 
352-846-0640 
cattau@ufl.edu 

mailto:cattau@ufl.edu


 
 
 
 

 

 

 

 

 

 

 

 
        
     

Mr. Paul Souza 
Field Supervisor 
South Florida Ecological Services Office 
1339 20th Street 
Vero Beach, Florida 32960 

Dear Paul: 

It has come to our attention that the Service recently announced proposed changes to 
designated Critical Habitat for the Cape Sable Seaside Sparrow  (Fed. Reg., October 31, 
2006). These changes would add the area now utilized by “Subpopulation A” in 
northwestern Shark Slough to previously designated critical habitat, while removing 
some areas not utilized by other subpopulations from such designation. 

When the Corps Jacksonville District sent you a Biological Assessment of the effects of 
the Interim Operating Plan (IOP) on the sparrow in early July, this proposed change was 
unknown to us and we did not address it. Therefore, we would like to coordinate our 
determination of effects with you now. 

The Corps has evaluated the effects of continuing current operations of WCA-3A as 
detailed in the Final Environmental Impact Statement of April 2002 and in the Draft 
Supplemental Environmental Impact Statement of July 3, 2006, including closures of the 
S-12 structures progressively, as shown in the IOP operations table, to prevent flooding 
of sparrow habitat during the nesting period, and has determined that these operations 
will not result in destruction or adverse modification of the proposed critical habitat of 
subpopulation “A.” 

We appreciate the close coordination and interaction with the Service during the 
preparation of the Biological Opinion.  Should you have any questions about this 
determination, please contact Dr. Jon Moulding of Environmental Branch at 904-232-
2286. 

     Sincerely yours, 

/s/
 Stuart J. Appelbaum

     Chief, Planning Division 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

South Florida Ecological Services Office 


1339 201
h Street 


Vero Beach, Florida 32960 


November 17,2006 

Colonel Paul L. Grosskruger 
District Commander 
U.S. Army Corps of Engineers 
701 San Marco Boulevard, Room 372 
Jacksonville, Florida 32207-8175 

Service Consultation Code: 41420-2007-F-0045 
Formal Consultation Initiation Date: July 10, 2006 

Project: Interim Operational Plan 

Dear Colonel Grosskruger: 

This document transmits the Fish and Wildlife Service's (Service) biological opinion based on 
our review of the proposed continuation of the Interim Operational Plan for the Protection of 
the Cape Sable Seaside Sparrow (lOP) located in Broward, Miami-Dade, and Monroe Counties, 
Florida and its effects on the Cape Sable seaside sparrow (Ammodramus maritimus mirabilis), 
Everglade snail kite (Rostrhamus sociabilis plumbeus), and wood stork (Mycteria americana) 
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.). Your July 7, 2006, request for reinitiation of formal 
consultation was received on July 10, 2006. The U.S. Army Corps of Engineers (Corps) was 
ordered to prepare a Supplemental Environmental Impact Statement (SEIS) (EIS) on the lOP 
by the U.S. District Court for the Southern District of Florida for failure to include specific 
hydrologic modeling supporting the lOP selected alternative, Alternative 7R, in their Final 
2002 EIS for the lOP. The Corps voluntarily reinitiated formal consultation under the Act in 
conjunction with the SEIS process. 

This biological opinion is based on information provided in the July 7, 2006, Biological 
Assessment, the June 2006 Draft SEIS, telephone conversations, field investigations, and other 
sources of information. A complete administrative record of this consultation is being assembled 
by this office in anticipation of possible litigation under the jurisdiction of the U.S. District Court 
for the Southern District of Florida. 

The Corps has determined that the proposed lOP will have "no effect" on the endangered 
red-cockaded woodpecker (Picoides borealis) and the endangered Okeechobee gourd 
(Cucurbita okeechobeensis ssp. okeechobeensis). The Corps has determined that the proposed 
lOP "may affect, but is not likely to adversely affect" the endangered West Indian manatee 
(Trichechus manatus latirostris) or its designated critical habitat, the endangered Florida panther 
(Puma [=Felis] concolor coryi), the threatened bald eagle (Haliaeetus leucocephalus), the 
endangered American crocodile ( Crocodylus acutus) or its designated critical habitat, the 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

threatened eastern indigo snake (Drymarchon corais couperi), or the threatened Garber’s spurge 
(Chamaesyce garberi). The Service concurs with these determinations. 

The intent and overall effect of this biological opinion for the IOP is two-fold:  (1) it supersedes 
the Service’s original 1999 Final Biological Opinion for the Corps’ Modified Water Deliveries 
(MWD) to Everglades National Park (ENP) Project, the Experimental Water Deliveries Program 
(Experimental Program), and the Canal 111 (C-111) Project, and (2) it also supersedes the  
Service’s 2002 Amended Final Biological Opinion for the Corps’ IOP for protection of the  
Cape Sable seaside sparrow. 

Consultation History 

Beginning in March 1983 the National Park Service’s ENP management requested restorative 
action that would reduce the untimely (unseasonal deliveries of water during the dry season) and 
spatially restrictive (S-12 deliveries only) regulatory releases of water from Water Conservation 
Area 3A (WCA-3A) into ENP. 

The Appropriations Act of 1984, Public Law 98-181 (Section 1302), which actually passed in 
November 1983, authorized the Secretary of the Army to conduct an experimental program of 
water deliveries to ENP.  This allowed the Corps the authority to initiate a series of iterative field 
tests, with the South Florida Water Management District (District) and ENP concurrence, to 
collect and analyze hydrological and ecological data. 

The Appropriations Act of 1984 authorized the Corps to implement the Experimental Program to 
ENP. 

In 1989, the ENP Protection and Expansion Act incorporated northeast Shark River Slough  
(area east of the L-67 Extension) preservation under the protection of the National Park Service. 

In 1990, the Corps issued a draft General Design Memorandum (GDM) on the MDW to ENP 
Project. 

In February 1990, the Service issued a jeopardy Biological Opinion for the MWD to ENP Project 
with a reasonable and prudent alternative (RPA) to preclude jeopardy for the Everglade snail kite 
and concluded non-jeopardy for the wood stork. 

In 1992, the Corps finalized the GDM on the MWD to ENP Project. 

In 1993, the Corps implemented Test Iteration 6 of the Experimental Program to ENP. 

In May 1994, the Corps issued a Final Integrated General Reevaluation Report and EIS on the  
C-111 Project. 

In May 1994, the Service concurred with the Corps’ determination of “no effect” on the  
C-111 Project for the Everglade snail kite, wood stork, bald eagle, eastern indigo snake, 

2
 



 

 

 

 

 

 

 

 

 

 

 

American crocodile, and Florida panther.  However, the Service was unable to evaluate the 
effects on the Cape Sable seaside sparrow beyond construction features and, therefore, could not 
concur with a “no effect” determination until specific operational criterion was developed. 

On June 3, 1994, (mistakenly dated 1993) the Service issued a non-jeopardy Biological Opinion 
on Test Iteration 6 of the Experimental Program to ENP for Cape Sable seaside sparrows. 

In 1995, the Corps extended the duration of Test Iteration 6 of the Experimental Program to ENP 

By letter dated September 22, 1995, the Service concluded that Test Iteration 7 of the 
Experimental Program to ENP was not likely to adversely affect the Florida panther,  
American crocodile, Everglade snail kite, and eastern indigo snake, but that implementation of 
Test Iteration 7 was likely to adversely affect the Cape Sable seaside sparrow and its designated 
critical habitat, and the wood stork. 

On October 27, 1995, the Service issued a jeopardy Biological Opinion on Test Iteration 7 - 
Phase 1 of the Experimental Program to ENP for Cape Sable seaside sparrows with a RPA to 
preclude jeopardy and concluded non-jeopardy for the wood stork. 

In 1995, the Corps implemented Test Iteration 7 - Phase 1 of the Experimental Program to ENP. 

In 1995, the Corps initiated a hydrologic and ecological monitoring program for Test Iteration 7 
of the Experimental Program to ENP. 

On October 17, 1997, the Service requested that the Corps reinitiate consultation on the MWD to 
ENP Project, the Experimental Program to ENP, and the C-111 Project due to the 
interdependence and interrelatedness of the projects. 

By letter dated November 4, 1997, the Corps agreed to reinitiate consultation on the MWD to 
ENP Project and the Experimental Program to ENP, but recommended consultation be deferred 
on the C-111 Project since specific operational criterion were still under development. 

In 1998, the Corps implemented an emergency deviation from Test Iteration 7 – Phase 1 of the 
Experimental Program to ENP for the explicit purpose of protecting listed species in the action 
area. 

On February 19, 1999, the Service issued a jeopardy/adverse modification Biological Opinion on 
the MWD to ENP Project, the Experimental Program to ENP, and the C-111 Project for Cape 
Sable seaside sparrows; non-jeopardy for the wood stork and Everglade snail kite; and not 
resulting in adverse modification of snail kite critical habitat.  This consultation evaluated the 
effects of construction features only, given that specific operational criterion had not been 
developed for the three interrelated/interdependent projects. 
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In 1999, the Corps implemented an emergency deviation from Test Iteration 7 – Phase 1 of the 
Experimental Program to ENP for the explicit purpose of protecting listed species in the action 
area. 

Between February 1999 and December 1999, numerous interagency meetings and conference 
calls were held between the Corps, Service, ENP, and District to discuss implementation of the 
Service’s 1999 Biological Opinion’s RPA. 

In December 1999, interagency meetings were elevated to The White House Council on 
Environmental Quality (CEQ) to obtain guidance on National Environmental Policy Act  
(Public Law 91-190, 42 U.S.C. 4321-4347, as amended) (NEPA) coverage for emergency 
operations and to facilitate negotiations on points of disagreement between the Department of the 
Interior (DOI) and the Corps.  These interagency meetings resulted in the development of the 
Interim Structural and Operational Plan, Emergency Deviation from Test Iteration 7 of the 
Experimental Program to ENP for protection of the Cape Sable seaside sparrow (ISOP 2000). 

In 2000, the Corps implemented the ISOP 2000 emergency deviation. 

In April 2000, the Service participated in interagency discussions on ISOP 2000 implementation.  
The Service made several recommendations in a planning aid letter to the Corps in an attempt  
to rectify these shortcomings.  Further interagency discussions led to modifications of the  
ISOP 2000, resulting in ISOP 2001. 

In October 2000, the Corps issued a draft Test Iteration 7 (years 1 through 4) hydrologic 
monitoring report. 

In December 2000, the Corps issued a SEIS and Record of Decision (ROD) for the 8.5 Square 
Mile Area Project (SMA) portion of the MWD to ENP Project. 

In 2001, the Corps implemented the ISOP 2001 emergency deviation. 

In February 2001, at the suggestion of CEQ, the Corps, Service, ENP, and District engaged the 
services of the U.S. Institute for Environmental Conflict Resolution (USIECR) to facilitate and 
mediate the development of an improved hydrologic management plan. 

In August 2001, because of the process provided by the USIECR, a collaborative agreement 
between the Corps, Service, ENP, and District was reached on a new alternative, the IOP. 

In 2001, the Corps issued a draft EIS for the IOP. 

In September 2001, the Corps issued a draft SEIS for the IOP. 

In December 2001, the District withdrew its support for the IOP, citing flood control concerns.  
The Corps, District, ENP, and the Service continued to refine this alternative to satisfy the 
District’s concerns. 
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In February 2002, the final recommended plan for the IOP was discussed with DOI at a meeting 
among the Corps, DOI, and the District. 

On March 15, 2002, the Corps provided a determination that the IOP is “not likely to adversely 
affect” Cape Sable seaside sparrows, wood storks, and eastern indigo snakes; but “adverse 
effects” would occur to Everglade snail kites because of higher water levels in WCA-3A.  
Additionally, adverse effects would occur to Florida panthers due to the loss of habitat through 
the construction of a proposed 500 cubic-feet per second (cfs) pump station (S-332C) and  
three seepage reservoirs associated with S-332B, C, and D Pump Stations.  The Corps’ 
determination concerning Florida panthers noted that the overall ecological improvements to 
panthers elsewhere in the project area would likely counterbalance the habitat lost in the 
footprint of the proposed reservoirs.  Finally, the Corps requested that the Service amend the 
February 19, 1999, Biological Opinion to consider the IOP as a second RPA to address jeopardy 
to Cape Sable seaside sparrows. 

On March 28, 2002, the Service amended the 1999 Biological Opinion to include the IOP as a 
second RPA. The amendment clarified that IOP Alternative 7R represents an additional RPA for 
water-management actions to avoid jeopardy to the Cape Sable seaside sparrow and would not 
destroy or adversely modify designated critical habitat.  Specifically, IOP Alternative 7R must be 
implemented in combination with all other RPA components contained in the February 19, 1999, 
Biological Opinion with the exception of component number 6, requiring the completion and 
operation of MWD by 2003.  The conclusion of the 1999 consultation would still govern  
and formal consultation was therefore terminated for these particular species, under  
50 CFR §402.14(l)(1) Termination of consultation. 

The Service also concurred with the Corps’ determination that the IOP would “adversely affect” 
Everglade snail kites and its designated critical habitat in WCA-3A.  The Service determined that 
the IOP is not likely to jeopardize the continued existence of Everglade snail kites or result in the 
destruction or adverse modification of its designated critical habitat.  The Service determined 
that the IOP is not likely to adversely affect Florida panthers. 

On July 3, 2002, the Corps signed a ROD for the IOP. 

On January 25, 2006, the Corps signed the ROD to bridge Tamiami Trail  
(US Highway 41), a component of MWD to ENP Project. 

On May 5, 2006, the Corps published a Notice of Intent to prepare a SEIS. 

On May 10, 2006, the Corps issued a letter initiating the preparation of a supplement to the  
2002 Final EIS on the IOP following a March 2006 U.S. District Court order from the Southern 
District of Florida. 

On June 23, 2006, the Service received the Corps’ June 22, 2006, draft SEIS for protection of the 
Cape Sable seaside sparrow. 

5
 



 

 
 

 

 

 

 

 

 

On July 7, 2006, the Corps issued a letter to the Service requesting reinitiation of consultation 
concerning the IOP Alternative 7R.  This letter provided the Service the biological assessment on 
listed species in the project area necessary to initiate the formal consultation process under the 
Act for the IOP Project 

On November 13, 2006, the Corps and the Service agreed via a conference call that proposed 
Cape Sable seaside sparrow critical habitat (October 31, 2006; 71 FR 63980) would not be 
adversely modified or destroyed by the proposed continuation of IOP. 

BIOLOGICAL OPINION 

DESCRIPTION OF PROPOSED ACTION 

The proposed action is the continuation of the IOP and the operations of the IOP structures  
and impoundments in the Central and Southern Florida Flood Control (C&SF) Project  
(Appendix A - map).  The IOP, representing a RPA under the Service’s 1999 jeopardy 
Biological Opinion, was developed to avoid jeopardy to the Cape Sable seaside sparrow while 
meeting other needs and constraints of the region including restoration of flows to ENP and 
maintenance of flood control in adjacent urban areas.  Several projects are expected to provide 
more operational flexibility in the system over the next few years.  The 8.5 SMA Project, 
expected to be completed in 2007, is expected to provide more operational flexibility to move 
water from WCA-3B to northeast Shark River Slough (NE Shark Slough) in order to restore a 
more natural distribution of flow across Tamiami Trail. 

It is our understanding that the anticipated ROD date for the Combined Structural and 
Operational Plan (CSOP) is early 2008.  The CSOP will not be fully implemented until 
completion of the MWD – Tamiami Trail Project, which is currently scheduled for late 2010 or 
early 2011. The IOP will be in place until the CSOP is fully implemented.   

The C&SF Project is a system-wide network of canals and water-control structures and includes 
portions of several counties, ENP, Big Cypress National Preserve (BCNP), and adjacent areas.  
The IOP Project area includes some of the most significant wildlife habitat that remains in south 
Florida, and totals over 1.2 million acres.  The primary areas in which hydrology and ecology 
could be affected include private and public lands served by the South Dade Conveyance System 
(SDCS), Shark River Slough, NE Shark Slough, western Shark River Slough, Florida Bay 
portions of ENP, eastern portions of BCNP, remaining privately owned lands in NE Shark 
Slough, and four other substantial areas of historic Everglades:  WCA-3A, WCA-3B, WCA-2A, 
and WCA-2B.  The IOP may have additional indirect impacts on Biscayne National Park and the 
C-111 basin. 

The July 2006 reinitiation letter received from the Corps states that the Corps is continuing to 
operate under the 2002 IOP Alternative 7R plan. The letter further states that it is the 
understanding of the Corps that the 2002 amendment to the Service’s 1999 Biological Opinion 
(including the RPA and incidental take authorization therein) remains in effect pending 
completion of further consultation.   
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Structural Features 

Construction features of IOP were initially authorized by two separate projects:  (1) the MWD 
to ENP Project as described in the 1992 GDM and EIS, and (2) the C-111 Project Integrated 
General Reevaluation Report and EIS.  The 2002 Amended Biological Opinion addressed the 
construction of IOP features as related to these authorized projects.  Prior to the construction 
of IOP features, the S-332B Pump Station (4.5 acres for the pump station and levee/pipeline 
system that delivers water to the detention area) and S-332B West Detention Area (141 acres of 
detention area and 14 acres of levee footprint for a total of 155 acres) were constructed as part of 
the 2000 ISOP efforts. 

Two components of the MWD Project were addressed in the 2002 Amended Biological Opinion 
and have been constructed; (1) the interim pump station S-356 (500 cfs capacity) and,  
(2) the removal of the southern 4 miles of the L-67 Extension levee (levee and berm material 
were used to backfill adjacent borrow canal). 

The 2002 Amended Biological Opinion also included components of the C-111 Project that 
addressed construction of a new temporary pump station S-332C (575 cfs capacity) and  
three separate detention systems:   

1.	 S-332C North Detention Area (217 acres of detention area and 20 acres of levee footprint for 
a total of 237 acres); 

2.	 S-332B to S-332D Detention Area incorporating the existing S-332B West Detention Area 
and extending south to the L-31W levee near S-332D (1,352 acres of detention area and  
73 acres of levee footprint for a total of 1,425 acres); and 

3.	 The Frog pond Detention Area (incorporates four cells) which receives its inflow from the 
existing S-332D Pump Station and provides water deliveries to Taylor Slough (2,200 acres of 
detention area and 50 acres of levee footprint for a total of 2,250 acres).   

The S-332B North and the Frog pond Detention Areas were constructed as authorized.  The 
construction of the S-332B to S-332D Detention Area was dependent upon Congress approving a 
landswap of lands between ENP and the District. This Congressional approval did not happen in 
time for the construction so an intermediate plan was developed that would construct detention 
areas within lands that were owned by the District.  To this end, the S-332C Detention Area and 
the partial connector between S-332B West and S-332C Detention Areas were developed.  The 
S-332B/332C partial connector area also had a real-estate conflict that required the splitting of 
the connector area into separate detention areas (north and south, with a detention area of 126 
acres and 19 acres of levee footprint for a total of 145 acres). 
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Figure 1. Completed and planned IOP 332 features. 

Operational Features 

For management of water levels in WCA-3A, the primary regulatory outlets are:  S-12A, S-12B, 
S-12C, S-12D, S-343A, S-343B, S-344, S-333, and S-151.  The IOP was implemented in  
June 2002 and requires that the S-12A, S-343A, S-343B, and S-344 structures be closed on 
November 1 each year, regardless of water levels within WCA-3A.  Closure of S-12B follows on 
January 1 and of S-12C on February 1. There is no requirement to close S-12D.  All structures 
may be reopened on July 15. 

Consequently, IOP has two modes of operation:  Column 1 and Column 2.  The first mode of 
operations (Column 1) is designated as “No WCA-3A Regulatory Releases to SDCS or Shark 
Slough” operation and occurs when regulatory releases from WCA-3A can be met by normal 
operation of the WCA-3A regulatory outlets.  During these times, the L-31N Canal will be 
maintained at Test 7 - Phase II, levels when there are no regulatory releases from WCA-3A 
routed through S-333 and S-334 to the SDCS. Some of these operational trigger levels are 
higher than those under ISOP 2001 and other IOP alternative levels, thereby addressing concerns 
of the Service and ENP that maintaining the L-31N Canal at ISOP levels would negatively affect 
ENP resources in NE Shark Slough, including designated Cape Sable seaside sparrow critical 
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habitat. Outflow through the S-12, S-343, and S-344 structures may occur under these 
operations when outflows, as calculated through the WCA 3A rainfall formula, can be passed 
even with any closures and constraints that may be in effect. 

The second mode of operations (Column 2), is designated as “WCA-3A Regulatory Releases to 
SDCS,” and occurs when regulatory releases from WCA-3A that would have passed through the 
S-12, S-343, and S-344 structures prior to IOP, are made via S-333 to L-29 and L-31N, the 
SDCS. Under these operations, as much water as feasible is diverted from L-29 into NE Shark 
Slough, but the amount is constrained by the requirement that stages at the G-3273 gauge remain 
below 6.8 feet (ft). If stages at G-3273 rise above 6.8 ft, operations limit inflows into the  
L-29 canal. This mode generally requires the use of pumping stations S-331, S-332B, S-332C, 
and S-332D. 

During this operational phase, levels in the L-31N Canal are lowered to minimize potential flood 
impacts in the SDCS and, at the same time, provide the necessary downstream gradient to move 
some of WCA-3A regulatory releases through S-333 and S-334, down through the L-31N Canal, 
and into the SDCS. Routing regulatory releases from WCA-3A and ultimately to S-332B West, 
S-332B North, S-332C, S-332 B/C Connector, and S-332D (Frog pond) Detention Areas 
produces hydrological conditions that reduce overdrainage and improve habitat conditions while 
allowing for other project purposes.  Re-hydration of these areas is intended to lessen the 
frequency of fire and to more effectively manage the invasion of exotics and other woody 
vegetation in these habitats until the CSOP is operational.   

Water supply operations may occur when structures in the SDCS reach a trigger level that 
indicates that water supply is required.  These water supply operations were included in the 
hydrologic modeling provided by the Corps. Therefore, the water supply operations are covered 
under this consultation based on the parameters included in the modeling. 

The S-356 pumping is limited to the amount of seepage from NE Shark Slough to L-31N, 
between S-335 to G-211. Operations of the structure are also limited to periods that G-3273 is 
less than 6.8 ft National Geodetic Vertical Datum (NGVD).  In addition, the L-29 stage 
constraint would be in effect.  This structure is not scheduled to be used for pre-storm 
drawdowns for the SDCS. A technical team has been established to evaluate pumping limits  
and operations. 

The operation of the S-356 Pump Station was previously modeled and included in Corps’ final 
2002 EIS for the IOP. Similar to the MWD Project design, the maximum pump size was 500 
cfs; however, the pumping rate was correlated to the seepage from ENP between S-335 and  
G-211. The amount of ENP seepage was first calculated by the model, and then used as a daily 
pumping amount up to the maximum of 500 cfs.  The Corps identified the need and plans for 
future pump testing in the SEIS.  The tests will be conducted within the limits specified in IOP to 
collect seepage entering the reach between S-335 and G-211.   

Various S-356 pumps on/off trigger elevations were investigated for modeling.  Associated with 
the L-31N stages, the triggers that were modeled included turning the pump on at 5.8 ft NGVD 
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and turning the pump off at 5.5 ft NGVD.  These trigger elevations were higher than the MWD 
design set (pump on at 5.5 ft NGVD and pump off at 5.0 ft NGVD).  The modeled pump 
operation was also limited to times when the stage in the L-29 Canal was less than 9.0 ft NGVD.  
Furthermore, pumping would be suspended during times when G-3273 was at 6.8 ft NGVD or 
higher, and the G-3273 constraint generally required the suspension of S-356 pumping before the 
L-29 Canal constraint. The average annual pumping modeled for the initial IOP operations was 
expected to yield about 42 thousand acre-feet per year.  It was anticipated that the initial IOP 
operations would be evaluated and adjusted over a period of years. 

The S-335 will continue its primary function as a supplemental water deliveries structure with no 
change in operational triggers from Test 7 - Phase I, of the Experimental Program to ENP, except 
when making S-151 regulatory releases.  The intent of operations when not making regulatory 
releases to the SDCS (IOP operational table-Column 1) is to limit the volume of water passed at 
S-335 to pre-ISOP conditions and not use S-332B, S-332C, or S-332D or other triggers to pass 
additional flows. It is recognized that under these conditions operations of the S-335 structure 
would be infrequent. When making regulatory releases through the S-151 structure, discharges 
are not to exceed inflows from the S-151/S337 flow path when making regulatory releases to  
the SDCS (IOP operational table-Column 2).  Use of S-333/S-334 is priority before the use of  
S-335/S-151/S-337. 

The IOP includes the WCA 3A deviation schedule of November 2000.  This schedule includes 
both the partial removal of one zone and addition of a new zone to the WCA-3A regulation 
schedule. Zone D, the lower transition zone, is removed from week 48 (November 24-30) to 
week 6 (February 6-10). Zone E1 was added to the schedule, and effectively lowers Zone E 
beginning in week 6 and ends in week 29 (July 14-20) to offset reductions in outflows that may 
result from S-12 closures to protect sparrow nesting.  

Marsh Operations 

Developed after IOP was implemented in 2002, marsh operations define operations for the  
S-332B North and West Seepage Reservoirs, the S-332C Seepage Reservoir, the S-332B/ 
S-332C Connector, and associated pump stations.  Normal operation of the reservoirs,  
intended to achieve marsh restoration, consist of a maximum depth of 2.0 ft.  During flooding 
emergencies, the maximum depth can be raised to 4.0 ft.  Once the S-332B/C Connector is 
complete and it is practical to do the construction necessary to raise the western emergency 
overflow weir of the S-332B West Detention Area, overflow events to ENP will cease.  
Additionally, pumping to capacity at the S-332B Pump Station will occur if limiting conditions 
within the Cape Sable seaside sparrow habitat are not exceeded.  The IOP EIS documents 
include the following operational flexibility to vary from these operations: 

1.	 S-332B North Seepage Reservoir – Inflows to the reservoir will occur through  
two 125-cfs pumps.  A weir will discharge water from the reservoir to the east.  The intent 
of reservoir operations is to achieve marsh restoration.  The maximum water depth is 2.0 ft 
except during flooding emergencies when it is raised to 4.0 ft.  Operations do not include a 
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requirement to maintain water levels in the detention areas during dry conditions by bringing 
water into the basin from areas outside the drainage basis. 

2. 	 S-332B West Seepage Reservoir – The reservoir is fed by two 125-cfs pumps and one  
75-cfs pump.  Overflow events into ENP may exist temporarily until the partial S-332B/ 
S-332C Connector is built and the western levee is raised.  Normal operations will be 
targeted to achieve marsh restoration and phased in over a period of years.  However, this 
provision does not include a requirement to maintain water levels in the detention areas 
during dry conditions by bringing water into the basin from areas outside the drainage basin.  
This detention area will have a normal maximum depth of water of 2.0 ft.  However, if the 
Corps determines that a flood emergency exists, similar to an event like the no-name storm, 
the depth of water allowed would be increased to a maximum of 4.0 ft. 

3. 	 S-332C Seepage Reservoir – The reservoir has the same normal operations are the same as 
the S-332B West Reservoir except that the pump capacity at S-332C is temporary and may 
be modified as necessary to achieve restoration of Taylor Slough.  Normal operations will be 
targeted to achieve marsh restoration and phased in over a period of years.  However, this 
provision does not include a requirement to maintain water levels in the detention areas 
during dry conditions by bringing water into the basin from areas outside the drainage basin.  
This detention area will have a normal maximum depth of water of 2.0 ft.  However, if the 
Corps determines that a flood emergency exists, similar to an event like the no-name storm, 
the depth of water allowed would be increased to a maximum of 4.0 ft.   

4.	 S-332D (Frog Pond) Seepage Reservoir – The maximum depth of the reservoir is 2.0 ft.  
Once the S-332D Pump Station outlet elevation constraint is relieved, the maximum depth 
may be raised to 4.0 ft during flooding emergencies.  The S-332D Pump Station operates  
at 500 cfs from July 16 (or the end of the Cape Sable seaside sparrow breeding season 
confirmed by the Service) to November 31; 325 cfs from December 1 to January 31; and  
165 cfs from February 1 to July 15. The Corps plans to acquire new information and modify 
the 165 cfs criteria; however, the Service has not evaluated the effects of this potential 
change as part of this biological opinion. 

In addition to the parameters outlined above, staff from ENP initially provided the Corps 
proposed criteria to be considered for marsh operations.  Further evaluation through the 
interagency CSOP Team resulted in necessary refinements to the initially proposed criteria.  The 
tentatively preferred operations relax the IOP’s 2-ft maximum depth criteria for the detention 
areas and raise it up to 2.5 ft.  This is in conjunction with proposed operations under normal 
conditions that allow S-332B and S-332C Pump Stations to pump into the detention areas based 
on the gradient and water levels between the marsh in ENP and the detention areas.  The target 
gradient is based on measured water levels ¼ mile and 4 miles from the detention areas.  The 
gradient, or change in water level, should be less than 0.4 ft per mile.  Pumping into the detention 
area can be continued until this gradient is exceeded.  At this point, pumping would be reduced 
to a level that would maintain the target gradient or stages exceed 2.5 ft in the detention areas.   
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The tentatively preferred operations developed in the CSOP process also includes an override for 
these marsh operations based upon levels in the canal to provide for continued pumping into the 
detention areas in order to maintain flood control in the developed areas east of the canal and to 
reduce discharges south through the C-111 into Barnes Sound.  The Corps intends to begin field 
testing these proposed operational criteria, in coordination with the Service and other agencies, 
to provide the information necessary to extrapolate model output to reflect actual conditions 
produced in the system under these operations.   

The Corps is currently operating the C-111 detention areas at the 2-ft maximum depth and has 
installed the monitoring gages in the ENP required to test these operations.  To monitor marsh 
effects of stage changes in the detention areas, the Corps, in coordination with the Service and 
other agencies, plans to begin testing at stages varying from the 2-ft default and working towards 
the operational criteria developed in CSOP while targeting the 0.4 ft per mile gradient between 
the detention areas and adjacent marsh.  This testing will be coordinated and congruent with the 
build out of the full detention areas included in Alterative 7R.  The Service will work closely 
with the Corps and review impacts to listed species prior to the testing.  Completion of the build 
out of the C-111 detention areas included in Alterative 7R is contingent on Congressional 
funding and is scheduled for construction after Fiscal Year 2008. 

Operational Constraints 

While there are several operational constraints, two operational constraints have a large effect on 
IOP operations. The first occurs when the stage at G-3273 reaches 6.8 ft NGVD.  The second 
constraint occurs when the canal level in L-29 reaches 9.0 ft NGVD.  The 6.8 ft level at G-3273 
tends to occur before the 9.0 ft canal level constraint occurs in the L-29.  Both of these 
constraints limit the amount of water that can be delivered into NE Shark Slough.  It is expected 
that the G-3273 constraint will be removed upon completion of the 8.5 SMA Project in 2007, and 
the Corps will coordinate with the Service and other agencies to optimize benefits from the 
removal of this constraint consult on any potential impacts to threatened and endangered species, 
as needed. 

Pre-Storm Drawdowns 

The IOP table of operations may be modified for other than named events.  In this situation, 
the District and Corps will monitor antecedent conditions, groundwater levels, canal levels,  
and rainfall. If these conditions indicate a likelihood of flooding, District will make a 
recommendation to the Corps to initiate pre-storm operations.  The Corps will review the data, 
advise ENP and the Service of the conditions, consult with the Miccosukee Tribe of Indians of 
Florida (Tribe) and make a decision whether to implement pre-storm drawdown or otherwise 
alter system-wide operations from those contained in the table.  The Corps estimated that out  
of the 31-year period of record, 44 tropical storms could have initiated pre-storm drawdowns  
(3-day events each) if other conditions were appropriate.  These pre-storm operations with these 
specific parameters were included in the hydrologic modeling provided by the Corps and 
therefore analyzed in this biological opinion. 
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Modifications to the operations may also occur for other purposes than named storm events.   
The Chairman of the Tribe or his/her designated representatives, will monitor the conditions in 
WCA-3A and other tribal lands and predicted rainfall.  If the Tribe determines these conditions 
indicate jeopardy to the health or safety of the Tribe, the Chairman will make a recommendation 
to the Corps to change the operations of the S-12 structures or other parts of the system.  The 
Corps will review the data and advise appropriate agencies of the conditions, and the Corps’ 
District Commander will personally consult with the Chairman of the Tribe prior to making  
a decision whether to implement changes to the S-12 operations.  These changes in 
S-12 operations were not included in model simulations or evaluations of effects to listed 
species. Because the Service does not have information on the scope of these changes, this 
biological opinion does not cover potential changes to the S-12 operations as described in this 
paragraph. 

Action Area 

The action area is defined as all areas to be affected directly or indirectly by the Federal action 
and not merely the immediate area involved in the action.  The Service has determined that the 
action area for this project (Figure 2) includes the entire range of the Everglade snail kite and the 
Cape Sable seaside sparrow.  For the wood stork, the action area includes all of WCA-3 and 
ENP, and an area encompassing 18.6 miles around any wood stork nesting colony that has been 
active within the past 10 years and occurs within 18.6 miles of WCA-3 or ENP. 
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Table 1. Alternative 7R Operations. 

No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
Regulation Schedule Deviation schedule for WCA-3A, November 2000 WCA-3A 

interim regulation schedule as specified by Corps including 
raising Zone D to Zone C from Nov 1 to Feb 11.  No deviation in 
WCA-2A regulation schedule. 

Deviation schedule for WCA-3A, November 2000 WCA-3A interim 
regulation schedule as specified by Corps including raising Zone D to Zone C 
from Nov 1 to Feb 11.  No deviation in WCA-2A regulation schedule. 

S-343 A/B and S-344 Closed Nov 1 to July 15 independent of WCA-3A levels Closed Nov 1 to July 15 independent of WCA-3A levels 
S-12A/B/C/D 

Sandbag culverts under Tram 
Road by 1 Feb if necessary 

S-12A closed Nov 1 to Jul 15 
S-12B closed Jan 1 to Jul 15 
S-12C closed Feb 1 to Jul 15 
S-12D no closure dates 
Follow WCA-3A regulation schedule after Jul 15 

Note: If closure requires regulatory releases to SDCS then switch 
to operations for regulatory releases to SDCS. 

S-12A closed Nov 1 to Jul 15 
S-12B closed Jan 1 to Jul 15 
S-12C closed Feb 1 to Jul 15 
S-12D no closure dates 
Follow WCA-3A regulation schedule after Jul 15 

S-333: G-3273 < 6.8' NGVD 

Degrade the lower 4 miles of 
the L-67 Extension 

55 percent of the rainfall plan target to NE Shark Slough and  
45 percent through the S-12 structures. 

When WCA-3A is in Zone E1 or above, maximum practicable 
through S-333 to NE Shark Slough per WCA-3A deviation 
schedule. 

55 percent of the rainfall plan target to NE Shark Slough, plus as much of the 
remaining 45 percent that the S-12 structures cannot discharge to be passed 
through S-334; and subject to capacity constraints, which are 1350 cfs at 
S-333, L-29 maximum stage limit, and canal stage limits downstream of  
S-334. 

When WCA-3A is in Zone E1 or above, maximum practicable through S-333 
to NE Shark Slough per WCA-3A deviation schedule. 

S-333: G-3273 > 6.8' NGVD Closed Match S-333 with S-334 flows 
L-29 constraint 9.0 ft 9.0 ft 
S-355A&B Follow the same constraints as S-333.  Open whenever gradient 

allows southerly flow. 
Follow the same constraints as S-333.  Open whenever gradient allows 
southerly flow. 

S-337 Water Supply Regulatory releases as per WCA-3A deviation schedule. 
S-151 Water Supply  Regulatory releases as per WCA-3A deviation schedule. 
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No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
S-335 Water Supply When making regulatory releases through S-151, limit S-335 outflows to not 

The intent is to limit the volume of water passed at S335 to  
exceed inflows from the S-151/S-337 path. 

pre-ISOP conditions and not use S332B, S332C, or S332D or 
other triggers to pass additional flows.  
Note: It is recognized that under these conditions operations of  
S-335 would be infrequent. 

Use S-333/S-334 before S-335/S-151/S-337 

S-334 Water Supply Pass all or partial S-333 flows 
Depending on stage at G-3273 

S-338 Open 5.8 
Close 5.5 

Open 5.8 
Close 5.4 

G-211 
Tailwater constraint 5.3 

Open 6.0 
Close 5.5 

Open 5.7 
Close 5.3 

S-331 Angel’s Criteria – If Angel’s well is <5.5 ft, then no limit on 
S-331 hw level. 
If Angel’s well is 5.5-6.0 ft, S-331 avg. daily is between 5.0–4.5 
If Angel’s well is above 6.0 ft, S-331 avg. daily is between 
4.5–4.0 until Angel’s well is 5.7 

Angel’s Criteria – If Angel’s well is <5.5 ft, then no limit on S-331 hw level. 
If Angel’s well is 5.5-6.0 ft, S-331 avg. daily is between 5.0–4.5 
If Angel’s well is above 6.0 ft, S-331 avg. daily is between 4.5 – 4.0 until 
Angel’s well is 5.7 

S-332B Pumped up to 575 cfs* Pumped up to 575 cfs* 

Note 1:  There will be 
two 125-cfs pumps and 
one 75-cfs pump directed to 
the west seepage reservoir. 
The remaining two 125-cfs 
pumps will be directed to the 
north seepage reservoir. 

Note 2:  A new indicator will 
be established for 
Subpopulation F.  Operations 
will be modified as necessary 
to achieve desired habitat 
conditions consistent with the 
restoration purposes outlined 
in the C-111 General 
Reevaluation Report (GRR). 

On 5.0 
Off 4.7** 

*Pump to capacity if limiting conditions within the Sparrow 
habitat are not exceeded.  There will be no overflow into the ENP 
when the project (i.e., the S-332B North Seepage reservoir and the 
partial S-332B/S-332C Connector) is complete and when it is 
practical to do the construction necessary to raise the western 
levee.  There may be overflow during emergency events until the 
project is complete and the western levee is raised. 

**If, after the first 30 days of operation,  there is no observed 
drawdown at the pump, this stage level will be raised to 4.8 

On 4.8 
Off 4.5 

*Pump to capacity if limiting conditions within the Sparrow habitat are not 
exceeded.  There will be no overflow into the ENP when the project (i.e., the 
S-332B North Seepage Reservoir and the partial S-332B/S-332C Connector) 
is complete and when it is practical to do the construction necessary to raise 
the western levee.  There may be overflow during emergency events until the 
project is complete and the western levee is raised. 
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No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
S-332B North Seepage 
Reservoir 

The north reservoir is the new 240-acre reservoir located to the 
north of the pump station with a weir discharging to the east.   

Normal operations will be targeted to achieve marsh restoration 
and phased in over a period of years.  However, this provision 
does not include a requirement to maintain water levels in the 
reservoirs during dry conditions by bringing water in from outside 
the drainage basin. 

This seepage reservoir will have a normal maximum depth of 
water of 2.0 ft.  However, if the Corps determines that a flood 
emergency exists similar to an event like the “No Name” storm, 
the depth of water would be increased to 4.0 ft when possible. 

The north reservoir is the new 240-acre reservoir located to the north of the 
pump station with a weir discharging to the east.   

Normal operations will be targeted to achieve marsh restoration and phased 
in over a period of years. However, this provision does not include a 
requirement to maintain water levels in the reservoirs during dry conditions 
by bringing water in from outside the drainage basin. 

This seepage reservoir will have a normal maximum depth of water of 2.0 ft.  
However, if the Corps determines that a flood emergency exists similar to an 
event like the “No Name” storm, the depth of water would be increased to 
4.0 ft when possible. 

S-332B West Seepage 
Reservoir 

The west reservoir is the existing 160-acre reservoir and is to the 
west of the pump station.  There will be no overflow into the ENP 
when the project (i.e., the S-332B North Seepage reservoir and the 
partial S-332B/S-332C Connector) is complete and when it is 
practical to do the construction necessary to raise the western 
levee.  There may be overflow during emergency events until the 
project is complete and the western levee is raised.  

Normal operations will be targeted to achieve marsh restoration 
and phased in over a period of years.  However, this provision 
does not include a requirement to maintain water levels in the 
reservoirs during dry conditions by bringing water in from outside 
the drainage basin. 

This seepage reservoir will have a normal maximum depth of 
water of 2.0 ft.  However, if the Corps determines that a flood 
emergency exists similar to an event like the “No Name” storm, 
the depth of water would be increased to 4.0 ft. 

The west reservoir is the existing 160-acre reservoir and is to the west of the 
pump station.  There will be no overflow into the ENP when the project 
(i.e., the S-332B North Seepage Reservoir and the partial S-332B/S-332C 
Connector) is complete and when it is practical to do the construction 
necessary to raise the western levee.  There may be overflow during 
emergency events until the project is complete and the western levee is raised.  

Normal operations will be targeted to achieve marsh restoration and phased 
in over a period of years. However, this provision does not include a 
requirement to maintain water levels in the reservoirs during dry conditions 
by bringing water in from outside the drainage basin. 

This seepage reservoir will have a normal maximum depth of water of 2.0 ft.  
However, if the Corps determines that a flood emergency exists similar to an 
event like the “No Name” storm, the depth of water would be increased to 
4.0 ft. 
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No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
S332C Pumped up to 575 cfs* Pumped up to 575 cfs* 

The S-332C pump capacity is 
temporary.  A new indicator 
will be established and a new 
gauge will be installed in 
Rocky Glades.  Operations 
will be modified as necessary 
to achieve desired habitat 
conditions consistent with the 
restoration of Taylor Slough 
based on the C-111 GRR. 

On 5.00 
Off  4.70** 

* Pump to capacity unless habitat conditions are not being 
achieved within the Rocky Glades.  There will be no overflow into 
the ENP. 

**If, after the first 30 days of operation,  there is no observed 
drawdown at the pump, this stage level will be raised to 4.8 

On 4.8  
Off   4.5 

* Pump to capacity unless habitat conditions are not being achieved within 
the Rocky Glades.  There will be no overflow into the ENP. 

S-332C Seepage Reservoir 300 acres with overflow to the east 300 acres with overflow to the east 

Normal operations will be targeted to achieve marsh restoration 
and phased in over a period of years.  However, this provision 
does not include a requirement to maintain water levels in the 
reservoirs during dry conditions by bringing water in from outside 
the drainage basin. 

This seepage reservoir will have a normal maximum depth of 
water of 2.0 ft.  However, if the Corps determines that a flood 
emergency exists similar to an event like the “No Name” storm, 
the depth of water would be increased to 4.0 ft. 

Normal operations will be targeted to achieve marsh restoration and phased in 
over a period of years.  However, this provision does not include a 
requirement to maintain water levels in the reservoirs during dry conditions 
by bringing water in from outside the drainage basin. 

This seepage reservoir will have a normal maximum depth of water of 2.0 ft.  
However, if the Corps determines that a flood emergency exists similar to an 
event like the “No Name” storm, the depth of water would be increased to 
4.0 ft. 
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No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
S-332B/S-332C Connector 141 acres partial 

206 acres full 
1,262 acres with the land swap 

Normal operations will be targeted to achieve marsh restoration 
and phased in over a period of years.  However, this provision 
does not include a requirement to maintain water levels in the 
reservoirs during dry conditions by bringing water in from outside 
the drainage basin. 

This seepage reservoir will have a normal maximum depth of 
water of 2.0 ft.  However, if Corps determines that a flood 
emergency exists similar to an event like the “No Name” storm, 
the depth of water would be increased to 4.0 ft. 

The Corps, Service, ENP, and District will jointly develop a rule 
for emergency operations that is consistent with C-111 Project 
purposes before the land swap B/C connector is used.  

141 acres partial 
206 acres full 
1,262 acres with the land swap 

Normal operations will be targeted to achieve marsh restoration and phased in 
over a period of years.  However, this provision does not include a 
requirement to maintain water levels in the reservoirs during dry conditions 
by bringing water in from outside the drainage basin. 

This seepage reservoir will have a normal maximum depth of water of 2.0 ft.  
However, if Corps determines that a flood emergency exists similar to an 
event like the “No Name” storm, the depth of water would be increased to 
4.0 ft. 

The Corps, Service, ENP, and District will jointly develop a rule for 
emergency operations that is consistent with C-111 project purposes before 
the land swap B/C connector is used.  

S-332D Pumped up to 500 cfs from Jul 16 (or the end of the breeding 
season, as confirmed by Service) to Nov 31; 325 cfs from Dec 1 to 
Jan 31; and 165 cfs* from Feb 1 to Jul 15. Meet Taylor Slough 
Rainfall formula consistent with marsh restoration (No L-31W 
constraint). 

On 4.85 
Off  4.65 

*New information will be sought to evaluate the feasibility of 
modifying the 165 cfs constraint. 

Pumped up to 500 cfs from Jul 16 (or the end of the breeding season, as 
confirmed by Service) to Nov 31; 325 cfs from Dec 1 to Jan 31; and 165 cfs* 
from Feb 1 to Jul 15.  Meet Taylor Slough Rainfall formula consistent with 
marsh restoration (No L-31W constraint). 

On 4.7 
Off  4.5 

*New information will be sought to evaluate the feasibility of modifying the 
165 cfs constraint. 
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No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
Frog Pond Seepage Reservoir 810 acres with overflow into Taylor Slough 

Normal operations will be targeted to achieve marsh restoration 
and phased in over a period of years.  However, this provision 
does not include a requirement to maintain water levels in the 
reservoirs during dry conditions by bringing water in from outside 
the drainage basin. 

This seepage reservoir will have a normal maximum depth of 
water of 2.0 ft.  However, if Corps determines that a flood 
emergency exists similar to an event like the “No Name” storm, 
the depth of water would be increased to a maximum of 4.0 ft.  
However, a depth of 4.0 ft in the Frog Pond is not possible at this 
time due to the constraint of the S-332D Pump Station outlet 
elevation. 

810 acres with overflow into Taylor Slough 

Normal operations will be targeted to achieve marsh restoration and phased in 
over a period of years.  However, this provision does not include a 
requirement to maintain water levels in the reservoirs during dry conditions 
by bringing water in from outside the drainage basin. 

This seepage reservoir will have a normal maximum depth of water of 2.0 ft.  
However, if Corps determines a flood emergency exists similar to an event 
like the “No Name” storm, the depth of water would be increased to a 
maximum of 4.0 ft.  However, a depth of 4.0 ft in the Frog Pond is not 
possible at this time due to the constraint of the S-332D Pump Station outlet 
elevation. 

S-332 Closed Closed 
S-175 Closed Closed 
S-194 Open  5.5   

Close  4.8  
Operated to maximize flood control discharges to coast   
Open  4.9  Close 4.5 

S-196 Open  5.5  
Close  4.8  

Operated to maximize flood control discharges to coast   
Open  4.9 Close  4.5 

S-176 Open 5.0  
Close 4.75 

Open 4.9  
Close 4.7    

S-177 Open 4.2 (see S-197 open) 
Close 3.6 

Open 4.2  (see S-197 open) 
Close 3.6 

S-18C Open 2.6  
Close 2.3 

Open 2.25 
Close 2.00 
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No WCA-3A Regulatory Releases to SDCS or Shark Slough WCA-3A Regulatory Releases to SDCS 
S-197 If S-177 headwater is greater than 4.1 or S-18C headwater is 

greater than 2.8 open 3 culverts 

If S-177 headwater is greater than 4.2 for 24 hours or  
S-18C headwater is greater than 3.1 open 7 culverts. 

If S-177 headwater is greater than 4.3 or S-18C headwater is 
greater than 3.3 open 13 culverts. 

Close gates when all the following conditions are met: 
1. S-176 headwater is less than 5.2 and S-177 headwater is less 

than 4.2. 
2. Storm has moved away from the basin. 
3. After Conditions 1 and 2 are met, keep the number of S-197 

culverts open necessary only to match residual flow through 
S-176.  All culverts should be closed if S-177 headwater is 
less than 4.1 after all conditions are satisfied. 

If S-177 headwater is greater than 4.1 or S-18C headwater is greater than 2.8 
open 3 culverts. 

If S-177 headwater is greater than 4.2 for 24 hours or S-18C headwater is 
greater than 3.1 open 7 culverts. 

If S-177 headwater is greater than 4.3 or S-18C headwater is greater than 3.3 
open 13 culverts. 

Close gates when all the following conditions are met: 
1. S-176 headwater is less than 5.2 and S-177 headwater is less than 4.2. 
2. Storm has moved away from the basin. 
3. After Conditions 1 and 2 are met, keep the number of S-197 culverts 

open necessary only to match residual flow through S-176.  All culverts 
should be closed if S-177 headwater is less than 4.1 after all conditions 
are satisfied. 

S-356 When conditions permit (i.e., G-3273 and L-29 Constraints), 
discharges from S-356 will go into L-29.  Pumping will be limited 
to the amount of seepage into L-31N in the reach between S-335 
and G-211. A technical team will evaluate pumping limits and 
operations.  The pumps will be operated accordingly. 

When conditions permit (i.e., no S-334 regulatory releases and G-3273 and 
L-29 Constraints), discharges from S-356 will go into L-29.  Pumping will be 
limited to the amount of seepage into L-31N in the reach between S-335 and 
G-211. A technical team will evaluate pumping limits and operations.  The 
pumps will be operated accordingly. 

* 	 Operations for other than named events:  District will monitor antecedent conditions, groundwater levels, canal levels and rainfall.  If these conditions indicate a strong 
likelihood of flooding, District will make a recommendation to the Corps to initiate pre-storm operations.  The Corps will review the data, advise ENP and Service of the 
conditions, consult with the Tribe and make a decision whether to implement pre-storm drawdown or otherwise alter system-wide operations from those contained in the 
table. 

**	 Note:  The Chairman of the Tribe or his designated representatives, will monitor the conditions in WCA-3A and other tribal lands and predicted rainfall.  If the Tribe 
determines these conditions indicate jeopardy to the health or safety of the Tribe, the Chairman will make a recommendation to the Corps to change the operations of the 
S-12 structures or other parts of the system.  The Corps will review the data, advise appropriate agencies of the conditions, and the Corps’ District Commander will 
personally consult with the Chairman of the Tribe prior to making a decision whether to implement changes to the S-12 operations.  
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Figure 2. Action area. 

STATUS OF THE SPECIES/CRITICAL HABITAT 

Species/Critical Habitat Description 

Cape Sable Seaside Sparrow 

The Cape Sable seaside sparrow is one of eight extant subspecies of seaside sparrow in North 
America.  Its distribution is limited to the short-hydroperiod wetlands at the bottom of the greater 
Everglades system, on the southern tip of mainland Florida.  The Cape Sable seaside sparrow 
was first provided protection when it was listed on March 11, 1967, under the Endangered 
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Species Preservation Act of 1967 (Service 1967).  That protection was continued under the 
Endangered Species Conservation Act of 1969 and the Act of 1973.  The sparrow and all other 
species listed under the Endangered Species Conservation Act were the first species protected 
under the Act of 1973, as amended, and all of these species were given the ‘endangered’ 
designation. 

Species Description 

The Cape Sable seaside sparrow is a medium-sized sparrow, 5.1 to 5.5 inches (13 to  
14 centimeters [cm]) in length (Werner 1975).  Of all the seaside sparrows, it is the lightest  
in color (Curnutt 1996).  The dorsal surface is dark olive-grey; and the tail and wings are  
olive-brown (Werner 1975).  Adult sparrows are light grey to white ventrally, with dark  
olive-grey streaks on the breast and sides.  The throat is white with a dark olive-grey or black 
whisker on each side. Above the whisker is a white line along the lower jaw.  A grey ear patch 
outlined by a dark line sits behind each eye.  The lores of the head are yellow.  The leading edge 
of each wing has a small yellow patch near the alula.  The legs and bill are grey (Curnutt 1996). 
There are no noticeable differences in markings between the sexes.  However, there are 
significant differences in the sizes of specific body parts between the sexes (Werner 1975), but 
these differences are not consistent enough to conclusively determine gender.  Gender can be 
determined in adult sparrows during the breeding season by the presence of a brood patch 
(female) or a cloacal protuberance (male).  The plumage of young sparrows differ from adults in 
that they do not have whisker marks, lack the yellow lores, and have brown streaking on the 
chest and an overall more brownish plumage coloration. 

Critical Habitat 

Critical habitat for the Cape Sable seaside sparrow was designated on August 11, 1977  
(Service 1977a). Currently, the critical habitat includes areas of land, water, and airspace in the 
Taylor Slough vicinity of Collier, Miami-Dade, and Monroe Counties.  Much of this area is 
within the boundaries of ENP.  Because this was one of the first critical habitat designations under 
the Act, there were no primary constituent elements defined.  The designated area encompasses 
about 197,260 acres, and includes portions of Subpopulations B through F.  Subpopulation A is 
the only area occupied by sparrows that does not have associated designated critical habitat.   

Because the majority of designated critical habitat lies within ENP, there have been relatively  
few impacts.  However, about 471.5 acres (190.8 hectares) of critical habitat were altered during 
construction of the S-332B Detention Area and a portion of the B-C Connector.  No other 
permanent alteration of critical habitat is known.  Degradation of critical habitat has resulted from 
flooding within the area of Subpopulation D, and frequent fires and woody vegetation 
encroachment in overdrained areas near sparrow Subpopulations C and F.  Degradation of these 
habitats is not permanent, and they may improve through restoration efforts.  The current critical 
habitat designation includes many areas of habitat that are not suitable for sparrows, including the 
pinelands and abandoned agricultural areas.  The 471.5 acres (190.8 hectares) of impacts to 
critical habitat occurred within abandoned agricultural areas that did not closely resemble suitable 
sparrow habitat. 
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On October 31, 2006, the Service proposed revisions to a critical habitat designation for the  
Cape Sable seaside sparrow. The proposed revision will reduce the total acreage of critical 
habitat from 197,260 acres to approximately 156,350 acres.  The Service proposes to designate 
seven units as critical habitat for the sparrow in southern Florida, which includes critical habitat 
for Subpopulation A that previously was not designated.  On November 13, 2006, the Corps and 
the Service agreed via a conference call that proposed Cape Sable seaside sparrow critical habitat 
(October 31, 2006; 71 FR 63980) would not be adversely modified or destroyed by the proposed 
continuation of IOP. 

Life History 

Unlike most other subspecies of seaside sparrow, which occupy primarily brackish tidal  
systems (Post and Greenlaw 1994), the Cape Sable seaside sparrow currently occurs primarily  
in the short-hydroperiod wet prairies, also referred to as marl prairies, though it still occupies 
brackish marshes in some areas.  The now-extinct dusky seaside sparrow (A. m. nigrescens) 
was the only other subspecies that persisted in freshwater wetlands (Post and Greenlaw 1994; 
Pimm et al. 2002). 

The Cape Sable seaside sparrow is generally sedentary, secretive, and non-migratory, occupying 
the marl prairies of southern Florida year-round.  During the breeding season (March to August), 
male sparrows establish and defend territories that are variable in size, ranging from 0.7 to  
16.8 acres (Werner 1975), with reported average sizes ranging from 2.2 to 8.9 acres within 
different sites and years (Werner and Woolfenden 1983; Pimm et al. 2002). 

Sparrows are thought to be generally monogamous (Post and Greenlaw 1994), with a single 
female occurring within a male’s breeding territory.  However, recent information indicates that 
sparrows may be polygamous under some circumstances, such as within small populations, and 
it is unknown whether the birds are simultaneously or sequentially polygamous (Lockwood et al. 
2006). Throughout the breeding season, the majority of a sparrow pair’s activities occur within 
this territory, including breeding, feeding, and sheltering.  Within an area of suitable habitat, 
territories do not appear to be tightly packed (Werner 1975), and there are gaps between 
defended boundaries of adjacent males.  It is likely that sparrows venture into these “unclaimed 
areas” during the breeding season. 

Sparrows generally begin nesting in early March (Lockwood et al. 2001), but may begin 
territorial behavior, courtship, and nest-building in late February (Werner and Woolfenden 1983; 
Lockwood et al. 1997). This timing coincides with the dry season, and most areas within the 
marl prairies are either dry or only shallowly inundated at the beginning of the breeding season.  
During the dry portion of the breeding season (March to May), sparrows build nests above the 
ground in the vegetation 6.7 to 7.1 inches above the ground (Werner 1975; Lockwood et al. 
2001). Nests are woven into clumps of dense vegetation and are well-concealed (Werner 1975, 
Post and Greenlaw 1994). Nest cups are consistently concealed from above (Post and Greenlaw 
1994), either through construction of a domed cover or through modifying vegetation in the 
vicinity (Werner 1975, Post and Greenlaw 1994).  During the wet portion of the sparrow 
breeding season (June to August), sparrows build their nests higher in the vegetation than during 
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dry periods, an average of 8.3 inches above the ground surface (Lockwood et al. 2001).   
Wet-season nests probably occur in taller vegetation than during the dry season because even  
at the nest height, there must be sufficient height and density of vegetation to cover and conceal 
nests. 

Pimm et al. (2002) suggest that nesting will not be initiated if water depths are greater than  
4 inches during the breeding season. For many years, rising water levels resulting from the onset 
of summer rains were thought to end the breeding season (Werner 1975).  While these statements 
are true, the sparrows may respond to changes in hydrologic conditions as long as water levels 
are not prohibitively high.  Large rainfall events early in the wet season may cause some nest 
failure and sparrows generally cease breeding when water levels rise above the mean height of 
the nests from the ground (Lockwood et al. 1997). However, if water levels subsequently drop, 
sparrows may again initiate breeding activity.  The initiation of molt, which usually occurs in 
early September, is probably the best indicator of the true end of breeding season. 

The sparrow nesting cycle, from nest construction to independence of young, lasts about  
30 to 50 days (Werner 1975; Lockwood et al. 2001), and sparrows may renest following both 
successful and failed nesting attempts (Werner 1975; Post and Greenlaw 1994; Lockwood et al. 
2001). Both parents rear and feed the young birds and may do so for an additional 10 to 20 days 
after the young fledge (Woolfenden 1956 1968; Trost 1968).  They are incapable of flight until 
they are about 17 days of age; when approached flightless fledglings will freeze on a perch until 
the threat is less than a 3 ft away, and then run along the ground (Werner 1975; Lockwood et al. 
1997). 

Because of the long breeding season in southern Florida, sparrows regularly nest several times 
within a year, and may be capable of successfully fledging 2 to 4 clutches, though few sparrows 
probably reach this level of success (Lockwood et al. 2001).  Second and third nesting attempts 
may occur during the early portion of the wet season, and nests later in the season usually occur 
over water. 

Nest success rates vary among years, and range from 12 to 53 percent (Lockwood et al. 2001).  
Nest predation is the primary cause of nest failure that is documented (Pimm et al. 2002), 
accounting for more than 75 percent of all nest failures (Lockwood et al. 1997).  As water levels 
begin to rise above ground surface with the onset of the summer rains in May to June, nest 
predation rates also rise. Nests that are active after June 1, when water levels are above ground, 
are more than twice as likely to fail as nests during drier periods (Lockwood et al. 2001).  This 
effect appears to be a result of both increased likelihood of nests being flooded and an increased 
likelihood of predation (Lockwood et al. 1997, 2001; Pimm et al. 2002).   

Outside of the breeding season, sparrows generally remain sedentary in the general vicinity of 
their breeding territories, but expand the area that they use compared to the breeding season 
territory (Dean and Morrison 2001). Average non-breeding season home range size was about 
42.1 acres in size, and ranged from 14.1 to 137.1 acres (Dean and Morrison 2001).  Some 
individuals make exploratory movements away from the area of their territories, and may 
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occasionally relocate their territories and home ranges before resuming a sedentary movement 
pattern (Dean and Morrison 2001). 

Sparrows are generally short-lived, with an average individual annual survival rate of 66 percent 
(Lockwood et al. 2001). The average lifespan is probably 2-3 years.  Consequently, a sparrow 
population requires favorable breeding conditions in most years to be self-sustaining, and  
cannot persist under poor conditions for extended periods (Lockwood et al. 1997, 2001;  
Pimm et al. 2002). 

While detailed information about the diet of sparrows is not known, invertebrates comprise the 
majority of their diet, though sparrows may also consume seeds when they are available  
(Werner 1975; Post and Greenlaw 1994).  Howell (1932) identified the contents of 15 sparrow 
stomachs and found remains of primarily insects and spiders, as well as amphipods, mollusks, 
and plant matter.  Primary prey items that are fed to nestlings during the breeding season include 
grasshoppers (Orthoptera), moths and butterflies (Lepidoptera), dragonflies (Odonata), and other 
common large insects (Post and Greenlaw 1994; Lockwood et al. 1997).  Adult sparrows 
probably consume mainly the same species during the nesting season.  Sparrows may consume 
different proportions of different species over time and among sites, suggesting that they are 
dietary generalists (Pimm et al. 2002).  During the non-breeding season, preliminary information 
from evaluation of fecal collections suggests that a variety of small invertebrates, including 
weevils and small mollusks are regularly consumed (Dean and Morrison 2001).  Evidence of 
seed consumption was only present in four percent of samples (Dean and Morrison 2001).  These 
non-breeding season samples may not be representative of the foods most frequently consumed 
during that season and may only represent a portion of the items ingested.   

While the sparrow appears to be a dietary generalist, an important characteristic of sparrow 
habitat is its ability to support a diverse array of insect fauna.  In addition, these food items must 
be available to sparrows both during periods when there is dry ground and during extended 
periods of inundation. The specific foraging substrates used are unknown, but they probably 
vary throughout the year in response to hydrologic conditions. 

Sparrow subpopulations require patches of contiguous open habitat 4,000 acres or larger.  The 
minimum area required to support a population has not been specifically determined, but the 
smallest area that has remained occupied by Cape Sable seaside sparrows for an extended period 
is this size.  Individual sparrows are area-sensitive, and generally avoid the edges where other 
habitat types meet the marl prairies.  They will only occupy patches less than 100 acres of marl 
prairie vegetation when they occur within large, expansive areas and are not close to forested 
boundaries (Dean and Morrison 2001). Once sparrows establish a breeding territory, they 
exhibit high site fidelity, and each individual sparrow may only occupy small area for the 
majority of their lives.  Because sparrows are generally sedentary and avoid forested areas, they 
are not likely to travel great distances to find mates or to find outlying patches of suitable habitat.  
The occurrence of sparrows over time within each of the subpopulations shows a centrality, in 
which sparrows most consistently occur and are most abundant near the center of the patch of 
habitat in which they occur. 
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Within a patch of occupied suitable habitat, sparrow breeding territories do not generally saturate 
the entire area. Even when sparrows occur at high densities, small areas usually remain between 
adjacent territories, though some territories also appear to overlap.  In addition, some gaps 
remain unclaimed by territorial birds that may appear to be suitable habitat (Werner 1975).  In 
many cases, areas that appear to be suitable for sparrow occupancy may not be suitable during 
certain environmental conditions and this may cause sparrow territories to appear to be widely 
separated from neighboring territories.   

Throughout the history of the Cape Sable seaside sparrow, the species has been recognized to 
have been associated with either of two vegetation communities:  (1) the cordgrass marshes that 
are partly tidally influenced and occur within a narrow band of the coast just landward from the 
mangrove communities, and (2) within the short-hydroperiod freshwater marl prairies of the 
southern Everglades that flank the deeper sloughs.   

The tidally influenced cordgrass marshes constitute typical seaside sparrow habitat and closely 
resemble areas occupied by other seaside sparrow subspecies (Post and Greenlaw 1994).  
Occurrence year-round within the freshwater marl prairies is relatively unique among seaside 
sparrows, with only the now-extinct dusky seaside sparrow exhibiting a similar habitat affinity, 
and in those freshwater areas occupied by the dusky seaside sparrow; the habitat was still 
primarily composed of cordgrass (Post and Greenlaw 1984).  The freshwater habitats occupied 
by the Cape Sable seaside sparrow are not dominated by cordgrass and the most commonly 
associated species is reported as muhly grass (Muhlenbergia filipes) (Werner 1975; Kushlan  
and Bass 1983; Werner and Woolfenden 1983; Post and Greenlaw 1994).  However, a variety of 
vegetation species occurs within the freshwater marl prairies occupied by sparrows, including 
vegetation from which Muhlenbergia is absent (Ross et al. 2006).  Other dominant species that 
occur in these prairies include sawgrass (Cladium jamaicense), (Schizachyrium rhizomatum), 
black-topped sedge (Schoenus nigricans), and beak rushes (Rhynchospora spp.) (Werner and 
Woolfenden 1983; Ross et al. 2006). 

Sparrows occupy these communities year-round, and the vegetation must support all sparrow life 
stages. During periods when the communities are dry, usually coinciding with the late winter 
and early spring (December to May), sparrows travel across the ground surface beneath the 
grasses, and only occasionally perch within the vegetation.  During the wet season (June to 
November), these areas are continually inundated, with peak water depths occasionally 
exceeding 2 ft (Nott et al. 1998). During these periods, sparrows travel within the grass, 
perching low in the clumps, hopping among the bases of dense grass clumps, and walking over 
matted grass litter.  They fly more frequently, and regularly perch low in the vegetation, but 
generally remain inconspicuous (Dean and Morrison 2001). 

Small tree islands and individual trees and shrubs occur throughout the areas occupied by the 
sparrows, but at a very low density. Sparrows do not appear to require woody vegetation during 
any aspect of their normal behavior, and generally avoid areas where shrubs and trees are either 
dense or evenly distributed. However, the small tree islands and scattered shrubs and trees may 
serve as refugia during extreme environmental conditions, and may be used as escape cover 
when fleeing from potential predators (Dean and Morrison 2001).  Because of their general 
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aversion to dense trees and woody vegetation, encroaching trees and shrubs can quickly degrade 
potential habitat. 

Hydrologic conditions have significant effects on sparrows both directly and indirectly.  First, 
depth of inundation within sparrow habitat is directly related to the sparrow’s ability to move, 
forage, nest, and find shelter and cover from predators and harsh environmental conditions.   

Average annual rainfall in the Everglades is about 56 inches per year (ENP 2005), with the 
majority of this falling within the summer months, which coincides with the latter half of the 
sparrow nesting season. This rainfall has a strong influence on the hydrologic characteristics of 
the marl prairies.  However, throughout southern Florida, including sparrow habitat, hydrologic 
conditions are influenced by water management actions.  The operation of a system of canals, 
levees, pumps, and other water management structures, can have profound impacts on the 
hydrologic conditions throughout much of the remaining marl prairies (Johnson et al. 1988;  
Van Lent and Johnson 1993; Pimm et al. 2002). 

At water levels over 2 ft above ground surface, occurring in October 1995, even the majority of 
the vegetation in sparrow habitat is completely inundated, leaving sparrows with very few 
refugia. Conditions such as these may result in significant impacts to sparrow survival, and if 
they occur during the breeding season, these water levels will cause flooding and loss of sparrow 
nests (Nott et al. 1998; Pimm and Bass 2002).  Even water of 6 inches may sufficiently inundate 
some habitat such that sparrows are incapable of finding shelter and moving around within 
limited areas.  These water levels, when they occur during sparrow nesting season, result in 
increased rates of nest failure due to depredation (Lockwood et al. 1997).  While there is 
relatively little elevation variation within the Everglades, differences in elevation as small as  
1 ft can result in very different habitat characteristics.   

The vegetation species composition and density in the Everglades are largely influenced by 
hydroperiods. Hydroperiods that range from 60 to 270 days support the full variety of vegetation 
conditions that are generally suitable for sparrows (Ross et al. 2006), though the vegetation 
composition and structure may vary significantly.  Persistent increases in hydroperiod may 
quickly result in changes in vegetation communities from marl prairies or mixed prairies to 
sawgrass-dominated communities resembling sawgrass marshes (Nott et al. 1998).  Average 
hydroperiods that extend much beyond 240 days/year will more closely resemble sawgrass 
marsh communities (Ross et al. 2006) which are unlikely to support sparrows in the long term. 

Conversely, areas that are subjected to short hydroperiods generally have higher fire frequency 
than longer-hydroperiod areas (Lockwood et al. 2003; Ross et al. 2006), and are readily invaded 
by woody shrubs and trees (Werner 1975; Davis et al. 2005).  Both an increased incidence of 
fire and an increased density and occurrence of shrubs detract from the suitability of an area as 
sparrow habitat.   

The local variability across the landscape within areas where sparrows occur produces a 
heterogeneous arrangement of different vegetation conditions that all provide habitat for 
sparrows during some environmental conditions.  A complex relationship between hydrologic 
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conditions, fire history, and soil depth determine the specific vegetation conditions at a site, and 
variation in these characteristics may result in a complex mosaic of vegetation characteristics 
(Taylor 1983; Ross et al. 2006). This variability is characteristic of the habitats that support 
sparrows. 

Sparrows do not regularly occupy burned areas for 2 to 3 years following fires (Pimm et al 2002; 
Lockwood et al. 2005), though they can re-occupy areas after only one year under some 
conditions (Taylor 1983; Werner and Woolfenden 1983).  This is probably because of the 
sparrow’s dependence on some level of structural complexity that must develop to provide cover, 
support nests, and allow them to move through the habitat during wet periods.  Fire is not 
uncommon within the areas occupied by sparrows, and nearly all areas where sparrows currently 
occur have been burned within the past 10 to 20 years (Lockwood et al. 2003).  A combination of 
naturally ignited and human-ignited (both prescribed and arson/accidental ignitions) fires have 
resulted in very different fire frequencies in different portions of the sparrow’s range.  Most of 
the vegetation species that occur within sparrow habitat are fire-adapted and respond quickly 
following fire (Snyder 2003). Several of the dominant grass species, including Muhlenbergia, 
also flower primarily following fires during the growing season (Main and Barry 2002).  Under 
normal conditions, fires do not kill the individual plants that make up the dominant species in 
sparrow habitat, and fires only remove the above-ground growth and leaf litter (Snyder and 
Schaeffer 2004). The plant species rapidly respond, sprout quickly following fire, and grow 
rapidly. Many of the dominant grasses may grow more than 15 inches after only a few weeks 
(Steward and Ornes 1975; Snyder 2003).  For this reason, the species composition and even the 
general structural characteristics of the vegetation may be nearly indistinguishable from 
unburned areas only 2 to 3 years after burning (Lockwood et al. 2005). 

The interaction of fire and flooding strongly influence the suitability of habitat for sparrows.  In 
the most extreme case, the vegetation in any areas that burn and are subsequently flooded within 
1 to 3 weeks, either because of a natural rainfall event or human-caused hydrologic changes, may 
not recover for up to 10 or more years (Ross, personal communication 2006).  Alternatively, if 
water levels overtop the sprouting grasses, the grasses may die, resulting in an absence of 
vegetation. Recovery of vegetation from these circumstances has to result from seed 
germination, which requires a longer time for recovery, and may result in a different plant 
species composition and structure from the vegetation that was present prior to the fire.  Under 
less extreme conditions, vegetation may recover following fire more quickly when water levels 
are near the soil surface, providing ample water for the plants.   

Population Dynamics 

The first comprehensive, range-wide sparrow survey was conducted in 1981.  After this initial 
survey, it was not surveyed again until 1992, but has been surveyed every year since 1992, 
including twice in 2000 (Pimm et al. 2002).  Over this period, there have been substantial 
changes in most of the six populations. In 1981, there was an estimated 6,656 sparrows 
distributed among the six subpopulations, with most of the sparrows occurring within three  
large subpopulations (A, B, and E), and three smaller subpopulations (C, D, and F) (Table 2).  
Subpopulation A occurred within the marl prairies west of Shark River Slough extending into 
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BCNP, and supported an estimated 2,688 individuals.  Subpopulation B contained about 
2,352 sparrows inhabiting the marl prairies southeast of Shark River Slough near the center of 
ENP. Subpopulation B remains one of the most abundant subpopulations, with estimated size 
remaining relatively stable.  Subpopulation E, north of Subpopulation B and also east of Shark 
River Slough, contained about 672 sparrows, while Subpopulation C, located near Taylor Slough 
and along the eastern boundary of ENP, and subpopulation D, just to the southeast of 
Subpopulation C, held about 400 sparrows each. Subpopulation F, located between Shark River 
Slough and the western edge of the Atlantic coastal ridge along the boundary of ENP, was the 
smallest subpopulation, and contained an estimated 112 sparrows. 

Table 2. 	 Estimated Total Numbers of Cape Sable Seaside Sparrows within  

six subpopulations, A through F from 1981 to Present (Two Surveys 

Conducted in 2000). 


Year 
Subpopulation 

TotalA B C D E F 
1981 2,688 2,352 432 400 672 112 6,656 
1992 2,608 3,184 48 112 592 32 6,576 
1993 432 2,464 0 96 320 0 3,312 
1994 80 2,224 NE NE NE NE 2,416 
1995 240 2,128 0 0 352 0 2,720 
1996 384 1,888 48 80 208 NE 2,624 
1997 272 2,832 48 48 832 16 4,048 
1998 192 1,808 80 48 912 16 3,056 
1999 400 2,048 144 176 768 16 3,552 
2000a 448 1,824 112 64 1,040 0 3,488 
2000b 400 2,448 64 16 704 112 3,744 
2001 128 2,128 96 32 848 32 3,264 
2002 96 1,904 112 0 576 16 2,704 
2003 128 2,368 96 0 592 32 3,216 
2004 16 2,784 128 0 640 16 3,854 
2005 96 2,272 80 48 576 32 3,104 
2006 112 2,080 160 0 704 32 3,088 

NE = not estimated.   

In 1981 and 1992, the area west of Shark River Slough, where Subpopulation A occurs, 
supported nearly half of the total Cape Sable seaside sparrow population (Table 2).  
Subpopulation A has suffered the most dramatic sparrow population change observed, declining 
from more than 2,600 birds in 1992 to 432 birds, in 1993 a decrease of 84 percent (Pimm et al. 
2002). This subpopulation has remained at a low level since then.  In 2001, Subpopulation A 
declined again, from an estimated 400 to 448 birds in 2000 to 128 in 2001, or about a 68 percent 
decline. Since that time, subpopulation has remained at or below this level.  More recently, 
Subpopulation A declined from an estimated 128 birds in 2003 to 16 birds in 2004.  The 
population then showed some resilience and rebounded slightly in 2005 and 2006 to levels 
observed from 2001 to 2003. Small populations are particularly at risk from a catastrophic event 
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or events such as fire and significant rainfall during the breeding season.  Despite the relatively 
low population size, the Service estimates Subpopulation A includes enough habitat to support 
roughly 1,000 birds. 

In analyses of the reported population changes that have been recorded, Pimm et al. (2002) 
determined that the declines reported are not only remarkable, but also unprecedented.  Pimm 
et al. (2002) attributed the changes to the flooding events that occurred from 1993 to 1995, which 
were longer and larger than those recorded previously.  Subpopulation A is the population that is 
most severely impacted by water management practices.  

Subpopulation B has remained relatively constant over time.  From 1981 to 2006, estimated 
population sizes have ranged from 1,888 to 3,184.  While these numbers still span a range that is 
nearly a third of the total population size, there have not been consistent trends, either increases 
or declines. 

In addition to the declines recorded in Subpopulation A, by the 1992 survey, Subpopulation C 
had declined to about 11 percent of its 1981 estimated size (Table 2).  After at least 2 years with 
no sparrows, 48 sparrows were estimated in this area in 1996 and 1997, and 80 sparrows were 
estimated in 1998.  Since then, this subpopulation has remained relatively stable, and recent 
estimates may suggest a slight increase (160 sparrows estimated in 2006, but see qualifier 
below). 

Subpopulation D declined by about 76 percent from 1981 to 1993 (Table 2).  Although no 
sparrows were found in 1995, the population was estimated at 80 sparrows in 1996 and 176 in 
1999. Numbers have decreased since 1999 with 32 sparrows estimated in 2001.  No sparrows 
were identified within Subpopulation D from 2002 through 2004, but they re-appeared in 2005.  
This area, like Subpopulation A, has suffered high water levels that have precluded birds from 
nesting there successfully, and remains at a low level that is vulnerable to extirpation from a 
significant event or series of events (e.g., major rainfall during key parts of the breeding season).   

Subpopulation E is the only other subpopulation, besides B, that has remained relatively stable.  
The population has fluctuated more than Subpopulation B, varying by as much as 60 percent of 
its current population size, but it has rebounded following declines, and has appeared to show  
a slight increasing trend from 2002, when the Lopez fire burned through a portion of the 
subpopulation’s habitat, to present. 

Estimates for Subpopulation F declined by about 71 percent from 1981 to 1992 (Table 2).   
No sparrows were observed in 1993 or 1995.  Only 16 sparrows were estimated for each year 
from 1997 to 1999.  The population increased in 2000 to an estimated 112 sparrows, but only  
16 sparrows were estimated in 2004, when on-the-ground surveys did not detect evidence of 
successful breeding, even late in the breeding season when females and young were readily 
detected in the larger subpopulations (ENP 2004). 

Overall, there have been many large population declines recorded among all of the 
subpopulations, and relatively few population increases.  These population changes suggest 
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that while declines can occur rapidly, it may take many years of favorable conditions to return  
a sparrow population that has declined to its previous status. 

New information indicates that sparrow Subpopulations C, D, and F may support fewer sparrows 
than has been previously estimated, and the demographics of these subpopulations may differ 
from the larger subpopulations (Lockwood et al. 2006).  This information affects our assessment 
of the likelihood of the persistence of these subpopulations and the overall probability of 
persistence for the sparrow. With lower population sizes in these smaller subpopulations than 
was previously assessed, the relative significance of Subpopulations B and E with respect to 
maintaining a viable overall sparrow population has increased.  Similarly, our evaluations of the 
potential contributions of the small subpopulations to maintaining the overall sparrow population 
and buffering it from potential catastrophic events such as widespread fire are reduced.  
Subpopulation A, with its potential to support roughly 1,000 sparrows despite its current 
population size, remains particularly important. 

Status and Distribution 

The Cape Sable seaside sparrow was first discovered in the cordgrass (Spartina sp.) marshes  
on Cape Sable in 1918 and was originally thought to be limited in distribution to Cape Sable 
(Howell 1919). On September 2, 1935, a severe hurricane struck the Keys and southern  
Florida, with the hurricane’s center passing within a few miles of Cape Sable (Stimson 1956).  
Post-hurricane observations suggest that in the vicinity of Cape Sable water levels resulting from 
the storm surge rose about 8 ft above normal water levels, and the sparrow was thought to have 
disappeared from the area because of the storm, despite occasional reports of sparrows that could 
not be verified (Stimson 1956).  Between 1935 and the 1950s, searches on Cape Sable failed to 
locate sparrows (Stimson 1956).  Despite the fact that sparrows were again reported on Cape 
Sable in 1970 (Kushlan and Bass 1983; Werner and Woolfenden 1983), the habitat in the area 
had been changing significantly from cordgrass marshes to mangroves and mud flats since the 
1935 hurricane, and sparrows are considered to have been extirpated from this area since 1981 
(Kushlan and Bass 1983). 

In 1928, Cape Sable seaside sparrows were reported to the northwest of Pinecrest, along the 
mainland coast of Florida, near what is today Everglades City (Nicholson 1928).  The location of 
this mainland record was improperly reported, and the true location was not accurately reported 
until 1954 (Sprunt 1954).  Stimson conducted extensive searches on the Florida mainland in the 
vicinity of the corrected 1928 sparrow observation, and found sparrows to be very widespread 
throughout both coastal cordgrass (Werner and Woolfenden 1983) marshes and freshwater 
prairies along the western edge of the Everglades (Stimson 1956).  However, by 1968, Stimson 
(1968) concluded that widespread fires in this region had severely impacted the sparrows in that 
area, and he expected them to be extirpated from the area as a result.   

In the early 1940s, Anderson (1942) reported sparrows in the coastal cordgrass marshes near 
Ochopee. Subsequent searches revealed that sparrows occurred south of Ochopee along the 
coastal marshes landward of the mangrove zone (Stimson 1956).  Werner (1975) reported that 
habitat occupied by sparrows in the Ochopee area was changing from cordgrass marshes to other 
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species, and mangroves were encroaching into the area.  Werner’s searches in the area from 1970 
through 1975 (Werner 1975) revealed a decline in the number of sparrows and the amount of 
habitat available in the area. Sparrows were extirpated from this area by 1981 (Kushlan and 
Bass 1983), and there is little or no remaining suitable habitat in the area. 

In 1972, Cape Sable seaside sparrows were discovered near Taylor Slough, east of the true 
Everglades (Ogden 1972). Subsequent investigation revealed that a sparrow had been reported 
to ENP in this area in 1958, but the observation was never verified (Werner 1975; Pimm et al. 
2002). Surveys conducted with the use of a helicopter by Werner in 1974 and 1975 sought to 
characterize the distribution and abundance of sparrows in this region.  These initial surveys 
revealed that sparrows were widely distributed and abundant (Werner 1975).  They occupied an 
area of about 21,745 to 31,629 acres, and the number of sparrows occurring within this area was 
estimated to range from 1,500 to 26,300 individuals (Werner 1975).  Because of the magnitude 
of the area occupied and the large estimates of population size, ecologists concluded that 
sparrows probably occurred within this area for many years.  The difficulty in accessing the 
areas and the vastness of the areas (Kushlan and Bass 1983), as well as the secretiveness of the 
sparrow, all contributed to the failure to document the sparrow’s occurrence in the area 
previously. The sparrow populations within these areas probably fluctuated over time in 
response to changes in habitat suitability resulting from fires and hydrologic conditions  
(Taylor 1983; Kushlan and Bass 1983). These fluctuations may have also contributed to the  
lack of sparrow detections in these areas previously. 

The 1981 sparrow survey provided a good baseline on the distribution and abundance of 
sparrows at that time, and the 1992 survey results were remarkably similar, though there is no 
information available about how the population may have changed over the intervening 12 years.   

Since 1992, the decline in the overall sparrow population has been dramatic, and there has been 
no evidence of significant improvements.  Subpopulations B and E have remained relatively 
stable, although notable annual variances have been observed.  In addition, Subpopulation A 
continues to have a small number of sparrows, but the Service estimates the habitat is available 
to support up to 1,000 birds, making it a critical location in the sparrow’s range.  In addition to 
the decline in overall numbers, the distribution has declined.  The sparrow subpopulations that 
have declined have mostly contracted toward the center of the remaining habitat patches. 

Small populations are particularly at risk from a catastrophic event or series of events, such as 
fire or major rainfall during the key parts of the breeding season.  About two thirds of the 
remaining Cape Sable seaside sparrows currently occur within Subpopulation B, which has 
fortunately remained relatively stable.  However, if a large fire were to occur, there is a 
possibility the entire remaining Cape Sable seaside sparrow population may be reduced by  
60 percent or more, and it has been over a decade since most of that area has burned well. 

Maintaining and restoring habitat within the existing subpopulations appear to be the best means 
to reduce the likelihood of extirpation over time.  Pimm et al. (2002) and Walters et al. (2000) 
suggested that three breeding subpopulations are critical to the long-term survival of the  
Cape Sable seaside sparrow. This number helps safeguard the overall species condition from a 
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catastrophic event that could dramatically impact one subpopulation.  Besides the currently 
occupied areas, there are no remaining unoccupied areas of potential habitat that can be restored 
within the next 10 to 20 years. Though controlled propagation has a supportive role in the 
recovery of some listed species, the intent of the Act is “to provide a means whereby the 
ecosystems upon which endangered species and threatened species depend may be conserved.”  
Controlled propagation is not a substitute for addressing factors responsible for an endangered or 
threatened species’ decline. Therefore, our first priority is to recover wild populations in their 
natural habitat wherever possible, without resorting to the use of controlled propagation. 

Species/Critical Habitat Description 

Everglade Snail Kite 

The Everglade snail kite is one of three subspecies of snail kite, a wide-ranging New World 
raptor found primarily in lowland freshwater marshes in tropical and subtropical America from 
Florida, Cuba, and Mexico south to Argentina and Peru.  The Everglade subspecies occurs in 
Florida and Cuba, though only the Florida population is listed.  The Florida population was first 
listed under the Endangered Species Preservation Act in 1967, and protection was continued 
under the Endangered Species Conservation Act of 1969.  The Everglade snail kite, and all other 
species listed under the Endangered Species Conservation Act were the first species protected 
under the Act of 1973, as amended, and all of these species were given the ‘endangered’ status. 

Species Description 

The snail kite is a medium-sized raptor, with a total body length for adult birds of 14 to 15.5 in 
and a wingspan of 43 to 46 in (Sykes et al. 1995).  In both sexes, the tail is square-tipped with a 
distinctive white base that appears as a white patch on the rump when in flight.  The wings 
are broad, long, and paddle-shaped and are held bowed downward or cupped when in flight 
(Sykes et al. 1995). Adults of both sexes have red eyes and juveniles have brown eyes (Brown 
and Amadon 1976; Clark and Wheeler 1987).  The plumage is markedly different among adult 
male, adult female, and juvenile birds.  Adult males have a uniformly slate gray plumage, and 
adult female plumage is brown dorsally and pale white to cream ventrally, with dark streaking on 
the breast and belly (Sykes et al. 1995). Immature kites are similar in appearance to adult 
females but are more cinnamon-colored, with tawny or buff-colored streaking rather than brown 
streaking.  Females are slightly larger than males.  The slender, decurved bill is an adaptation for 
extracting the kite’s primary prey, the apple snail; the bill is a distinguishing character for field 
identification in both adults and juveniles.   

Critical Habitat 

Critical habitat for the Everglade snail kite was designated in 1977 (Service 1977b).  The 
designation identified nine units of critical habitat (Table 3) that included two small reservoirs, 
the littoral zone of Lake Okeechobee, and areas of Everglades’ marshes within the WCAs and 
ENP. In total, about 841,635 acres were included in the designation.  Because this designation 
was one of the earliest under the Act, primary constituent elements were not defined.  Since 
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designation of critical habitat in 1977, the Service has consulted on the loss of 18.66 acres of 
critical habitat in a construction project.  Construction of C&SF infrastructure resulted in impacts 
to less than 20 acres of critical habitat.  A Service biological opinion addressed the effects of 
construction of the Miccosukee Tribe’s Government Complex Center on critical habitat, which 
resulted in loss of 16.88 acres of critical habitat.  In addition, the Service has consulted on 
impacts to 88,000 acres of critical habitat resulting from prolonged flooding and temporary 
degradation of critical habitat because of prescribed fire.  In addition to these projects, 
degradation of snail kite critical habitat has occurred because of the effects of long-term 
hydrologic management and eutrophication.  While it is not possible to accurately estimate the 
changes that have occurred within each unit, about 40 percent of the original designation is 
estimated to be in a degraded condition for snail kite nesting and foraging relative to when it was 
designated in 1977. For further discussion on effects to critical habitat, see the Environmental 
Baseline Section, Factors affecting species environment with the action area. 

Table 3. Everglade snail kite critical habitat units and acreage. 

Critical Habitat Unit Description Acres 
St. John's Reservoir, Indian River County 2,075 
Cloud Lake and Strazzula Reservoirs, St. Lucie County 816 
Western Lake Okeechobee, Glades and Hendry Counties 85,829 
Loxahatchee National Wildlife Refuge, Palm Beach County 140,108 
WCA-2A, Palm Beach and Broward Counties 106,253 
WCA-2B, Broward County 28,573 
WCA-3A, Broward and Miami-Dade Counties 319,078 
ENP, Miami-Dade County 158,903 

TOTAL 841,635 

Life History 

Everglade snail kites are dietary specialists, a relatively rare foraging strategy among raptors.  
The Florida apple snail (Pomacea paludosa) is the kite’s principal prey in Florida, and makes up 
the great majority of the kites’ diet (Sykes 1987a; Kitchens et al. 2002).  Throughout the range of 
all subspecies of snail kites, Pomacea snails consistently compose the primary prey of snail kites 
(Sykes 1987a; Beissinger 1990) and kites possess several unique adaptations that allow them to 
efficiently capture, extract, and consume Pomacea snails (e.g., the slender, deeply hooked 
sharp-tipped bill that allows kites to efficiently extract snails from their shells, long slender toes 
that allow kites to grasp large snails) (Sykes et al. 1995; Beissinger 1990).  Under normal 
conditions, Everglade snail kites are nearly completely dependent on apple snails as prey.  
However, other prey items have been documented.  Beissinger (1990) reported that kites 
captured and consumed small turtles such as the musk turtle (Sternotherus odoratus) and mud 
turtles (Kinosternon spp), and they captured and consumed another type of small freshwater snail 
(Viviparus georgianus). Other prey that have been occasionally documented include crayfish 
(Procambarus spp.), speckled perch (Pomoxis nigromaculatus), and small snakes (Sykes et al. 
1995). 
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Several species of non-native apple snails have become established recently within limited areas 
of Florida and have been used to varying degrees by snail kites.  Takekawa and Beissinger 
(1983) reported kite use of the non-native Pomacea bridgesii, and snail kites now regularly 
forage on a relatively newly-arrived non-native apple snail species that currently occurs  
at high densities within Lake Tohopekaliga, Osceola County, Florida (Kitchens, personal 
communication 2006). This snail species was initially suspected to be Pomacea canaliculata, 
but recent research suggests that it is suspected to be Pomacea haustrom (Collins and  
Rawlings 2006). Despite the use of these other species for foraging, all available evidence 
suggests that snail kites are still primarily dependent on Florida apple snails.  Beissinger (1990) 
reported that use of turtles and other snail species occurred primarily during periods of limited 
prey availability such as drought conditions or cold spells.  The specializations that allow the 
snail kite to so efficiently capture and extract apple snails make it difficult for them to capture 
and eat other alternative prey items (Beissinger 1990).  The snail kite may be relatively  
well-adapted to capture and consume non-native Pomacea species, but preliminary information 
suggests that snail kites may only be able to successfully extract the flesh from a small portion  
of the presumed P. haustrom due to their large size. Juvenile kites that are reliant on these  
non-native snails may not be able to sustain themselves, despite the fact that snails are abundant 
(Kitchens, personal communication 2006). The close tie between the Everglade snail kite and 
the Florida apple snail require consideration of both species when developing management 
strategies and addressing potential impacts. 

Everglade snail kites and their primary prey are both wetland-dependent species and rely on 
wetland habitats for all aspects of their life history.  The primary wetland habitat types upon 
which kites rely consist of freshwater marshes and the shallow vegetated littoral zones along the 
edges of lakes (natural and man-made) where apple snails occur in relatively high abundance and 
can be found and captured by kites. 

Snail kites use two visual foraging methods: course-hunting, while flying 5 to 33 ft above  
the water surface or still-hunting from a perch (Sykes 1987a; Sykes et al. 1995).  While course-
hunting, the flight is characterized by slow wing beats, alternating with gliding; the flight path is 
usually into the wind, with the head oriented downward to search for prey.  Snails are captured 
with the feet at or below the surface, to a maximum reach of about 6 inches below the surface.  
Snail kites do not plunge into the water to capture snails and never use the bill to capture prey.  
Individuals may concentrate hunting in a particular foraging site, returning to the same area as 
long as foraging conditions are favorable (Cary 1985).  Capture rates are higher in summer than 
in winter (Cary 1985), with no captures observed at a temperature less than 10°C (50°F).  Snail 
kites frequently transfer snails from the feet to the bill while in flight to a perch.  Feeding perches 
include living and dead woody-stemmed plants, blades of sawgrass and cattails, and fence posts.  

While kites are capable of foraging successfully under a variety of habitat conditions, the 
preferred foraging habitat is typically a combination of relatively short-stature, sparse graminoid 
marsh vegetation less than 6.5 ft (2 meters) in height.  The apple snail requires emergent aquatic 
plants to provide substrate that allows them to reach the water surface to breathe.  However, for 
kites to feed, the emergents must be sparse enough that they are capable of locating and 
capturing snails (Kitchens et al. 2002).  Marshes and lake littoral zones composed of 
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interdigitated areas of open water 0.6 to 4.3 ft deep which is relatively clear and calm and 
patches of herbaceous emergent wetland plants or sparse continuous growth of herbaceous 
wetland plants generally provide the appropriate balance of emergent vegetation and open water 
(Sykes et al. 1995; Kitchens et al. 2002). Marsh species that commonly occur within favorable 
kite foraging habitat include spike rush (Eleocharis cellulosa), maidencane (Panicum 
hemitomon), sawgrass (Cladium jamaicense), bulrush (Scirpus spp.), and/or cattails (Typha spp.). 
Shallow open-water areas may also contain sparse cover of species such as white water lily 
(Nymphaea odorata), arrowhead (Sagittaria lancifolia), pickerel weed (Pontederia lanceolata), 
and floating heart (Nymphoides aquatica). Periphyton growth on the submerged substrate 
provides food source for apple snails, and submergent aquatic plants such as bladderworts 
(Utricularia spp.) and eelgrass (Vallisneria spp) may contribute to favorable conditions for apple 
snails while not preventing kites from detecting snails (Sykes et al. 1995). 

Foraging habitat conditions that differ substantially from those described above will result in 
either reduced apple snail density or reduced ability of snail kites to locate and capture snails.  
Vegetation cover that is either too dense or too sparse can result in reduction in the quality of the 
area as foraging habitat. 

The Everglade snail kite breeding season in Florida varies from year to year and is probably 
affected by rainfall and water levels (Sykes et al. 1995).  Ninety-eight percent of the nesting 
attempts are initiated from December through July, while 89 percent are initiated from January 
through June (Sykes 1987c; Beissinger 1988; Snyder et al. 1989), with the peak in nest  
initiation occurring from February to April (Sykes 1987c).  Snail kites often renest following 
failed attempts early in the season, as well as after successful attempts (Beissinger 1986;  
Snyder et al. 1989), but the actual number of clutches per breeding season is not well 
documented (Sykes et al. 1995).  

Pair bonds are established prior to egg-laying and are relatively short, typically lasting from nest 
initiation through most of the nestling stage (Beissinger 1986, Sykes et al. 1995).  Male kites 
select nest sites and conduct most nest-building, which is probably part of courtship (Sykes 
1987c; Sykes et al. 1995). Unlike most raptors, snail kites do not defend large territories and 
frequently nest in loose colonies or in association with wading bird nesting colonies (Sykes 
1987b; Sykes et al. 1995). Kites actively defend small territories extending about 4 miles around 
the nest (Sykes 1987b). Copulation can occur from early stages of nest construction, through 
egg-laying, and during early incubation if the clutch is not complete.  Egg-laying begins soon 
after completion of the nest, but may be delayed a week or more (Sykes 1987c).  An average 
2-day interval between laying each egg results in the laying of a three egg clutch in about 6 days 
(Sykes et al. 1995). The clutch size ranges from 1 to 5 eggs, with a mode of three (Sykes 1987c; 
Beissinger 1988; Snyder et al. 1989).  Incubation may begin after the first egg is laid, but 
generally after the second egg (Sykes 1987c). In Florida, the incubation period lasts 24 to  
30 days (Sykes 1987c). Incubation is shared by both sexes, but the contribution of incubation 
time between the male and female is variable (Beissinger 1987).  Hatching success is variable 
from year to year and between areas.  In nests where at least one egg hatched, hatching success 
averaged 2.3 chicks per nest (Sykes 1987c). 
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After hatching, both parents initially participate in feeding young, but there is variability in the 
contribution of each member of the pair (Beissinger 1987).  The nestling period lasts about 23 to 
34 days and fledging dates may vary by 5 days among chicks (Sykes et al. 1995).  Following 
fledging, young are fed by one or both adults until they are 9 to 11 weeks old (Beissinger 1987).  
In total, snail kites have a nesting cycle that lasts about 4 months from initiation of nest-building 
through independence of young (Beissinger 1986; Sykes et al. 1995). 

Snail kites also have a relatively unique mating system in Florida that is described as ambisexual 
mate desertion, in which either the male or female may abandon nests part way through the 
nestling stage (Beissinger 1986, 1987). This behavior appears to occur primarily under 
conditions when prey is abundant, and it may be an adaptation to maximize productivity during 
favorable conditions. Following abandonment, the remaining parent continues to feed and attend 
chicks through independence (Beissinger 1986).  Abandoning parents presumably form new pair 
bonds and initiate a new nesting attempt. Snail kites mature early compared to many other 
raptors and can breed successfully the first spring after they hatch, when they are about 8 to  
10 months old.  However, not all kites breed at this age.  Bennetts et al. (1998) reported that only 
three out of nine first-year snail kites attempted to breed, while all of 23 adults that were tracked 
attempted to breed.  Of the 23 adult kites, 15 attempted to breed once, 7 attempted to breed 
twice, and one individual attempted to breed three times.  Only one adult kite successfully 
fledged two clutches (Bennett et al. 1998).  Adult kites generally attempt to breed every year 
with the exception of drought years when some kites may not attempt to nest (Sykes et al. 1995). 

Nesting almost always occurs over water, which deters predation (Sykes 1987b).  An important 
feature for snail kite nesting habitat is the proximity of suitable nesting sites to favorable 
foraging areas. Thus, extensive stands of contiguous woody vegetation are generally unsuitable 
for nesting and suitable nest sites consist of single trees or shrubs or small clumps of trees and 
shrubs within or adjacent to an extensive area of suitable foraging habitat.  Trees usually less 
than 32 ft tall are used for nesting include willow (Salix spp.), bald cypress (Taxodium 
distichum), pond cypress (Taxodium ascendens), Melaleuca quinquenervia, sweetbay (Magnolia 
virginiana), swamp bay (Persea borbonia), pond apple (Annona glabra), and dahoon holly 
(Ilex cassine). Shrubs used for nesting include wax myrtle (Myrica cerifera), cocoplum 
(Chrysobalanus icaco), buttonbush (Cephalanthus occidentalis), Sesbania sp, elderberry 
(Sambucus simpsonii), and Brazilian pepper (Schinus terebinthifolius). Nesting also can occur in 
herbaceous vegetation, such as sawgrass (Cladium jamaicense), cattail (Typha sp.), bulrush 
(Scirpus sp.), and reed (Phragmites australis) (Sykes et al. 1995).  Nests are more often observed 
in herbaceous vegetation around Lake Kissimmee and Lake Okeechobee during periods of low 
water when dry conditions beneath the willow stands (which tend to grow to the landward side of 
the cattails, bulrushes, and reeds) prevent snail kites from nesting in woody vegetation.  Nests 
constructed in herbaceous vegetation on the waterward side of the lakes’ littoral zone are more 
vulnerable to collapse due to the weight of the nests, wind, waves, and boat wakes and are more 
exposed to disturbance by humans (Chandler and Anderson 1974; Sykes and Chandler 1974; 
Sykes 1987b; Beissinger 1986, 1988; Snyder et al. 1989).  

Adult snail kites have relatively high annual survival rates, with estimated average rates ranging 
from 85 to 98 percent (Nichols et al. 1980, Bennetts et al. 1999, Martin et al. 2006).  Adult 
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survival is probably reduced in drought years (Takekawa and Beissinger 1989, Martin et al. 
2006). Adult longevity records in the wild are more than 15 years, and kites may frequently live 
longer than 13 years in the wild (Sykes et al. 1995). 

Everglade snail kites may roost communally outside of breeding season, and occasionally roost 
in groups of up to 400 or more individuals (Bennetts et al. 1994).  Roosting sites are also usually 
located over water.  On average, in Florida, 91.6 percent are located in willows, 5.6 percent in 
Melaleuca, and 2.8 percent in pond cypress. Roost sites are in taller vegetation among low-
profile marshes.  Snail kites tend to roost around small openings in willow stands at a height  
of 5.9 to 20.0 ft, in stand sizes of 0.05 to 12.35 acres.  Roosting also has been observed in 
Melaleuca or pond cypress stands with tree heights of 13 to 40 ft (Sykes 1985). 

Snail kites are considered nomadic, and this behavior pattern is probably a response to changing 
hydrologic conditions (Sykes 1979).  During breeding season, kites remain close to their nest 
sites until they fledge young or fail.  Following fledging, adults may remain around the nest for 
several weeks, but once young are fully independent adults may depart the area.  Outside of 
breeding season, snail kites regularly travel long distances within and among wetland systems in 
southern Florida (Bennetts and Kitchens 1997).  While most movements may be in response to 
droughts or other unfavorable conditions, kites may also move away from wetlands when 
conditions appear favorable. Movements within large wetlands and movements among adjacent 
wetland units occurred frequently, while movements among spatially isolated wetlands occurred 
less frequently (Martin et al. 2006). Fledgling kites also move frequently, but are more likely to 
move to immediately adjacent wetland units than adults, and this may indicate a degree of 
familiarity with the availability of wetlands across the landscape that adult kites acquire through 
experience. 

Snail kites are highly gregarious.  In addition to nesting in loose colonies and roosting 
communally in large numbers, kites may also forage in common areas in proximity to other 
foraging kites. 

Population Dynamics 

From a demographic perspective, Everglade snail kites appear to exhibit high levels of variability 
in some demographic parameters, while others remain relatively constant.  For example, 
distribution of nesting appears to fluctuate dramatically among years.  Similarly, productivity 
appears to be highly variable and heavily influenced by environmental conditions (Sykes 1979; 
Beissinger 1989, 1995; Sykes et al. 1995). Duration of breeding season and amount of double- 
or triple-brooding are also variable (Beissinger 1986).  Juvenile survival also appears to be 
highly variable among years (Beissinger 1995; Bennetts and Kitchens 1999; Martin et al. 2006).  
In contrast, adult survival appears to be relatively constant over time at a relatively high level 
(Bennetts et al. 1999; Martin et al. 2006), though drought years may result in reduced adult 
survival (Beissinger 1995; Martin et al. 2006).  The combination of these demographic 
characteristics may allow kites to survive unfavorable conditions, by either moving to other areas 
or simply waiting out the unfavorable conditions.  Under favorable environmental conditions, 

38
 



 

 

 

 

 

 

kites have the ability to achieve high reproductive rates (Beissinger 1986), and similarly, juvenile 
survival rates appear to be higher under more favorable conditions.   

Relatively large fluctuations in the Everglade snail kite population size have been widely 
reported and generally attributed to environmental conditions (Beissinger 1986; Beissinger 
1995). However, some of these reported fluctuations and the magnitude of reported declines in 
particular, may be influenced by the population survey methods (see below) and the fact that 
kites tend to depart traditional areas when those areas experience unfavorable conditions 
(Bennetts et al. 1999). 

Historic records of snail kite nesting include areas as far north as Crescent Lake and  
Lake Panasoffke in north-central Florida and as far west as the Wakulla River (Howell 1932; 
Sykes 1984). Several authors (Nicholson 1926; Howell 1932; Bent 1937) indicated that the snail 
kite was numerous in central and southern Florida marshes during the early 1900s, with groups 
of up to 100 birds. Reports of snail kite population declines in the 1940s and 1950s suggested 
that as few as 6 to 100 individuals remained (Sykes 1979).  Reports of declines resulted from 
disappearance of kites from areas where they had previously occurred in large numbers, 
including Lake Okeechobee and the headwaters of the St. John’s marsh (Sykes 1979).  Limited 
resources were available at that time for researchers to reach potential snail kite habitats, the 
resulting low level of survey effort may have biased these low snail kite population estimates, 
and absence of kites from particular areas may have resulted from the kite’s nomadic behavior 
and responses to unfavorable hydrologic conditions (Sykes 1979).  However, there is little doubt 
that the snail kite was endangered at that time and that its range had been dramatically reduced. 

When the snail kite was listed as endangered in 1967 (Service 1967), the species was considered 
to be at an extremely low population level.  In 1965, only 10 birds were found, 8 in WCA-2A 
and 2 at Lake Okeechobee. A survey in 1967 found 21 birds in WCA-2A (Stieglitz and 
Thompson 1967).   

Prior to 1969, the snail kite population was monitored only through sporadic and inconsistent 
surveys (Sykes 1979, 1984). From 1969 to 1994, an annual quasi-systematic mid-winter snail 
kite count was conducted by a succession of principal investigators.  Counts since 1969 have 
ranged from 65 in 1972 to 996 in 1994. Bennetts et al. (1993, 1994) cautioned that the 1993 and 
1994 counts were performed with the advantage of having numerous birds radio-tagged.  This 
influenced the total count, because radio-tagged birds could be easily located and often led 
researchers to roosts that had not been previously surveyed.  Bennetts and Kitchens (1997) 
identified issues with the count surveys and recommended that they should not be the basis of 
population estimates or used to infer demographic parameters such as survival or recruitment.  
Bennetts et al. (1999) analyzed these counts and the sources of variation in these counts and 
determined that count totals were influenced by observer differences, differences in hydrologic 
conditions and effort, and site effects. While significant sources of error were identified, these 
data could provide a crude indication of trends, if all influences of detection rates had been 
adequately taken into account. The sources of variation in the counts should be recognized  
prior to using these data in subsequent interpretations, especially in attempting to determine 
population viability and the risk of extinction.  
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Although sharp declines have occurred in the counts since 1969 (for example, 1981, 1985, 1987), 
it is unknown to what extent this reflects actual changes in population.  Rodgers et al. (1988) 
have stated that it is unknown whether decreases in snail kite numbers in the annual count are 
due to mortality, dispersal (into areas not counted), decreased productivity, or a combination of 
these factors. Despite these problems in interpreting the annual counts, the data since 1969 have 
indicated a generally increasing trend (Sykes 1979; Rodgers et al. 1988; Bennetts et al. 1994).  
While acknowledging the problems associated with making year-to-year comparisons in the 
count data, some general conclusions are apparent.  Changes in occurrence and occupancy of 
individual wetland units are variable among years and the degree of variability among wetlands 
is also variable. For example, Lake Okeechobee apparently retains some suitable snail kite 
habitat throughout both wet and dry years and remained relatively continuously occupied from 
1969 through the mid-1980s.  In contrast, snail kite use of WCAs fluctuates greatly, with low use 
during drought years, such as 1991, and high use in wet years, such as 1994.   

Refined population estimates were generated for the Everglade snail kite using a mark-recapture 
method beginning in 1997 (Dreitz et al. 2002).  These new population estimates which explicitly 
address detection probability and incorporate corrections to exclude the effects of variable 
detection probability that affected previous population estimates are higher than those resulting 
from the previous counts.  The population size estimate generated from mark-recapture estimates 
for 1997-2000 was about 2 to 3 times higher than count-based estimates (estimates of about  
800 to 1,000 individuals in 1993 and 1995 based on count-based surveys compared to about 
2,700 to 3,500 estimated from mark-recapture analyses from 1997 to 2000) (Bennetts and 
Kitchens 1997; Dreitz et al. 2002).  Confidence intervals can also be generated for population 
estimates generated using the new method, which increases the validity of comparing population 
estimates among years. 

Since 1997, population estimates and estimates of demographic parameters have been generated 
exclusively employing mark-recapture methods that incorporate detection probabilities.  From 
1997 through 1999, the snail kite population was estimated to be about 3,000 birds (Dreitz et al. 
2002). From 1999 through 2002, the population estimates declined each year until they reached 
a low level of about 1,400 birds in 2002 and 2003, then increased slightly to about 1,700 birds in 
2004 and 2005 (Martin et al. 2006). A preliminary estimate of the 2006 snail kite population 
size is about 1,600 birds. 

The observed declines in the kite population from 1999 to 2002 (Figure 3) coincided with a 
regional drought that affected southern Florida during 2000 to 2001.  During this period, nest 
success was generally low (Martin et al. 2006), and demographic parameters estimated from 
mark-recapture methods also indicated that juvenile survival rates were low, and even adult 
survival declined during 2001 (Figure 4) (Martin et al. 2006).  However, following the end of the 
drought conditions in 2002 and a return to normal or wetter-than-normal hydrologic conditions 
from 2002 to 2006 that generally provide favorable snail kite nesting conditions, population 
estimates remained low, and nest success and juvenile survival rates also remained low  
(Martin et al. 2006). 
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Figure 3. Everglade snail kite population size estimates, 1996 to present. 

Figure 4. Everglade snail kite survival estimates, 1992 through 2005. 
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Status and Distribution 

The subspecies R. s. plumbeus occurs in Florida, Cuba (including Isla de la Juventud) and 
northwestern Honduras. There is no evidence of movement of birds between Cuba and Florida, 
but this possibility has not been ruled out (Sykes 1979; Beissinger et al. 1983).  In Florida, the 
historic range of the snail kite was larger than at present.   

The current distribution of the snail kite in Florida is limited to central and southern portions of 
the State. Six large freshwater systems are located within the current range of the snail kite: 
Upper St. Johns marshes, Kissimmee Chain of Lakes, Lake Okeechobee, Loxahatchee Slough, 
the Everglades, and the Big Cypress basin (Beissinger and Takekawa 1983; Sykes 1984;  
Rodgers et al. 1988; Bennetts and Kitchens 1992; Rumbold and Mihalik 1994; Sykes et al. 
1995). Habitats that support snail kites in the Upper St. Johns drainage include the East Orlando 
Wilderness Park, the Blue Cypress Water Management Area, the St. Johns Reservoir, and the 
Cloud Lake, Strazzulla, and Indrio impoundments with most current nesting occurring within the 
Blue Cypress Water Management Area (Martin et al. 2006).  In the Kissimmee Chain of Lakes, 
snail kites may occur within most of the lakes and adjacent wetlands, with the majority of kite 
nesting occurring within Lake Kissimmee, Lake Tohopekaliga, and East Lake Tohopekaliga.  
Lake Okeechobee and surrounding wetlands represent significant snail kite nesting and foraging 
habitats that have consistently supported kites.  Most of the recent nesting in Lake Okeechobee 
has occurred within the expansive marsh in the southwestern portion of the lake and the area 
southwest of the inflow of the Kissimmee River (Martin et al. 2006).  In the Loxahatchee Slough 
region of Palm Beach County, snail kites may occur throughout the remaining marshes in the 
vicinity and most frequently nest within Grassy Waters, which is also known as the West Palm 
Beach Water Catchment Area.  Kites may occur within nearly all remaining wetlands of the 
Everglades region, with recent nesting occurring within WCA-2B, WCA-3A, WCA-3B, and 
ENP (Martin et al. 2006). Within the Big Cypress basin, snail kites may occur within most of 
the non-forested and sparsely forested wetlands.  Nesting has not been regularly documented in 
this area in recent years, though some nesting likely occurs. 

In addition to the primary wetlands where most kite nesting has been documented recently, there 
are numerous records of kite occurrence and/or nesting within isolated wetlands throughout the 
region. The Savannas State Preserve, in St. Lucie County, the Hancock impoundment in Hendry 
County, and Lehigh Acres in Lee County are among the smaller more isolated wetlands used by 
snail kites (Sykes et al. 1995).  Takekawa and Beissinger (1989) identified numerous wetlands 
that they considered drought refugia which may provide kite foraging habitat when conditions in 
the larger more traditionally occupied wetlands are unsuitable.  Although the above list generally 
describes the current range of the species, radio tracking of snail kites has revealed that the 
network of habitats used by the species includes many smaller, widely dispersed wetlands within 
this overall range (Bennetts and Kitchens 1997).  Snail kites may use nearly any wetland within 
southern Florida under some conditions and during some portions of their life history.  However, 
the majority of nesting continues to be concentrated within the large marsh and lake systems of 
the Greater Everglades and the Upper St. John’s marshes. 
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While it is not possible to compare the current population size to those recorded from the 1970s 
through 1997 due to differences in sampling methods, several lines of evidence suggest that the 
current kite population has declined and may be continuing to decline. Martin et al. (2006) 
reported that the population has declined by about 50 percent and their estimates result from 
consistent methods.  In addition, the distribution of nesting activity in recent years has suggested 
that several of the traditional nesting areas were in unfavorable conditions for nesting.  Low 
productivity, both in terms of low rates of nest initiation and low success rates resulting from 
those initiated nests suggest that conditions were poor for kite nesting in those years.  Relatively 
low juvenile survival rates in recent years also support the conclusion that conditions for kites 
have been relatively unfavorable due to a variety of factors. There has, however, been the 
expected annual variation in juvenile survival estimates, with 2002-2004 showing comparatively 
high rates since 2000. 

Studies of apple snail abundance and occurrence within traditional snail kite nesting areas also 
support conclusions that foraging conditions may be poor.  Darby et al. (2005) reported that 
apple snail abundance has recently declined substantially within WCA-3A.  Darby (2005a, 
2005b) reported that apple snail abundance remains relatively low in areas of traditional snail 
kite use within Lakes Kissimmee, Tohopekaliga, and Okeechobee in recent years. 

As previously noted, however, adult survival has been relatively constant over time at a 
relatively high level (Bennetts et al. 1999; Martin et al. 2006), except in 2001 and 2002.  This 
factor helps kites survive unfavorable conditions, and the adults can either move to other areas 
with favorable conditions or simply wait out the unfavorable conditions.  Under favorable 
environmental conditions, kites have the ability to achieve high reproductive rates (Beissinger 
1986), and similarly, juvenile survival rates appear to be higher under more favorable conditions.  
We expect the following 4 years to include the variation in juvenile survival rates that 
characterizes the species, with some relatively low years and some relatively high years.  On 
balance, we do not expect a significant change in the health of the population during this time. 

Threats to the Species 

There are a variety of threats that have been identified which affect kite nesting, kite foraging, 
and survival. These threats include loss of wetland habitats, degradation of wetland habitat, 
changes in hydrologic conditions, and impacts to prey base.  

Collapse of nests constructed in herbaceous vegetation is cited as a cause of increased nest 
failure during low-water years.  This is because the water table is usually below the ground 
surface at willow heads and other stands of woody vegetation during drought, causing snail kites 
to nest in herbaceous vegetation, where the nests are more vulnerable to collapse.  This effect is 
more prevalent in lake environments than in the Everglades.  Weather also can result in the 
variability of nesting success.  Wind storms can cause toppling of nests, particularly on Lake 
Okeechobee and Lake Kissimmee due to the long wind fetch across these large lakes.  Cold 
weather can also produce nest failure, either through decreased availability of apple snails or 
mortality of young due to exposure.  Abandonment of nests before egg-laying is common, 
particularly during drought or following passage of a cold front. 
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The snail kite has apparently experienced population fluctuations associated with hydrologic 
influences, both man-induced and natural (Sykes 1983a; Beissinger and Takekawa 1983; 
Beissinger 1986), but the amount of fluctuation is debated.  However, the abundance of its prey, 
apple snails, has been definitively linked to water regime (Kushlan 1975; Sykes 1979, 1983a).  
Drainage of Florida’s interior wetlands has reduced the extent and quality of habitat for both the 
snail and the kite (Sykes 1983b). The snail kite nests over water and nests become accessible to 
predators in the event of unseasonable drying (Beissinger 1986; Sykes 1987b).  In dry years, 
snail kites depend on water bodies that normally are suboptimal for feeding, such as canals, 
impoundments, or small marsh areas, remote from regularly used sites (Beissinger and Takekawa 
1983; Bennetts et al. 1988; Takekawa and Beissinger 1989).  These secondary or refuge habitats 
could play an important role in the future.   

The principal threat to the snail kite is the loss or degradation of wetlands in central and southern 
Florida. Nearly half of the Everglades have been drained for agriculture and urban development 
(Davis and Ogden 1994). The Everglades Agricultural Area alone eliminated 3,100 square-miles 
of the original Everglades and the urban areas in Miami-Dade, Broward, and Palm Beach 
Counties have contributed to the reduction of habitat.  North of ENP, which has preserved 
only about one-fifth of the original extent of the Everglades, the remaining marsh has  
been fragmented into shallow impoundments.  The Corps’ C&SF Project encompasses  
18,000 square-miles from Orlando to Florida Bay and includes about 994 miles each of canals 
and levees, 150 water control structures, and 16 major pump stations.  This system has disrupted 
the volume, timing, direction, and velocity of freshwater flow. 

Degradation of water quality, particularly runoff of phosphorus from agricultural and urban 
sources, is another concern for the snail kite. The Everglades was historically an oligotrophic 
system, but major portions have become eutrophic, primarily due to anthropogenic sources of 
phosphorus and nitrogen (cultural eutrophication).  Most of this increase has been attributed to 
non-point source runoff from agricultural lands north of the lake, in the Kissimmee River,  
Taylor Slough, and Nubbin Slough drainages (Federico et al. 1981).  Cultural eutrophication  
also is a concern in the Kissimmee chain of lakes.  Nutrient enrichment leads to growth of dense 
stands of herbaceous emergent vegetation, floating vegetation (primarily water hyacinth 
[Eichhornia crassipes] and water lettuce [Pistia Stratiotes]) and woody vegetation, which 
inhibits the ability of snail kites to forage along the shorelines of lake areas.  Regulation of water 
stages in lakes and the WCAs is particularly important to maintain the balance of vegetative 
communities required to sustain snail kites. 

Species/Critical Habitat Description 

Wood Stork 

The United States breeding population of the wood stork was federally listed under the Act as 
endangered on February 28, 1984, (Service 1984).  No critical habitat has been designated for the 
wood stork; therefore, none will be affected. 
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