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Appendix C.2 USFWS and NMFS Correspondence 

C.2 U.S. Fish and Wildlife Service and National Marine Fisheries Service Correspondence 

This appendix contains pertinent correspondence related to the re‐initiation of consultation for the Lake 
Okeechobee Regulation Schedule (LORS 2008) under the Endangered Species Act (ESA), which serves as 
the baseline for ESA consultation for the 2020 LORS Planned Deviation ESA effects evaluation. The U.S. 
Army Corps of Engineers (Corps) recently updated our ESA consultation record with the National Marine 
Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) with respect to LORS 2008, as a 
result of information that was analyzed with respect to Lake Okeechobee water releases and effects on 
blue‐green algae and red tide downstream. In part, the Corps considered materials submitted by the 
Center for Biological Diversity, the Calusa Waterkeeper, and Waterkeeper Alliance as part of a 60‐day 
notice of intent to sue dated December 19, 2018 under the ESA. The Corps considered whether this 
information would change the previous effects determinations on federally listed species. The Corps is 
including our updated ESA consultation record for LORS 2008 as part of this final revised supplemental 
2020 LORS Planned Deviation Environmental Assessment (EA) to notify interested stakeholders. The 
updated ESA consultation record included in this appendix, has not been previously made available as 
part of the public record for LORS 2008. A brief description of correspondence is provided below. Copies 
of the correspondence follow. 

Table C.2‐1 and Table C.2‐2 list the Corps’ effects determinations for federally listed threatened and 
endangered species under the purview of the USFWS and the NMFS for LORS 2008. 

The NMFS determined a Not Likely to Adversely affect (NLAA), not a No Effect determination (NE), for all 
sea turtles; concurred with the Corp’s determination for the Nassau grouper, smalltooth sawfish, and 
oceanic whitetip shark; determined NLAA not a NE determination for the giant manta ray; determined NE 
for all corals, and concurred with the Corps’ NE determination for Johnson’s seagrass. Critical habitat – 
the NMFS determined NLAA for Johnson’s seagrass critical habitat and for smalltooth sawfish critical 
habitat in the Charlotte Harbor unit. In correspondence, dated March 27, 2020, the NMFS indicated that 
they cannot attribute any specific adverse effects from Lake Okeechobee releases to ESA listed species 
and expects the releases related to LORS 2008 will result in only insignificant effects. Because all potential 
project effects to listed species and critical habitat were found to be discountable, insignificant, or 
beneficial, the NMFS concluded that LORS 2008 is not likely to adversely affect listed species and critical 
habitat under NMFS’s purview. 

In correspondence, dated June 6, 2019, the USFWS, indicated that they have found no causal links that 
effects to the West Indian manatee result either directly or indirectly from Lake Okeechobee water 
releases, however, the Corps continues to work with the USFWS on issues related to LORS operations and 
listed species. 

Reinitiation of ESA Consultation LORS 2008 

 December 18, 2019: Notice of Intent of the Center for Biological Diversity, Calusa Waterkeeper, 
and Waterkeeper Alliance to sue for violations of the ESA regarding LORS 2008 

 March 21, 2019: Joint correspondence from the Corps, the NMFS, and the USFWS to the Center 
for Biological Diversity, Calusa Waterkeeper, and Waterkeeper Alliance regarding the December 
19, 2019 Notice of Intent 

 March 21, 2019: Correspondence to the USFWS reinitiating consultation on LORS 2008 including 
Section 7(a)(2) or Section 7(d) of the ESA evaluation and consultation history 
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 March 21, 2019: Correspondence to the NMFS reinitiating consultation on LORS 2008 including 
Section 7(a)(2) or Section 7(d) of the ESA evaluation and consultation history 

 June 6, 2019: USFWS response to March 21, 2019 Corps correspondence 

 June 21, 2019: NMFS response to March 21,2019 Corps correspondence 

 October 28, 2019: Correspondence to the NMFS for concurrence on species effects 
Determinations 

 December 12, 2019: Correspondence to the NMFS for concurrence on species effects 
determinations resent to NMFS and Protected Resource’s Division Southeast Regional Office’s 
Consultation Email Box 

 March 27, 2020: NMFS response to October 28, 2019 species effects determinations 

Table C.2‐1. The Corps' effects determinations for federally listed threatened and endangered species 
under the purview of the USFWS for LORS 2008 (T: Threatened; E: Endangered; CH: Critical Habitat; 
NE: No Effect; MANLAA: May Affect Not Likely to Adversely Affect; MA: May Affect) 

Species
(Common Name) 

Species (Scientific 
Name) 

ESA Listing
Status 

Corps’
Determination 
of Effects from 

LORS 2008 

Date of 
Concurrence 

from USFWS on 
Determination 
of Effects from 

LORS 2008 
Mammals  ‐ ‐ ‐ ‐

Florida panther Puma concolor coryi E NE October 12, 2007 

West Indian 
manatee 

Trichechus manatus E, CH MANLAA (& CH) October 12, 2007 

Florida bonneted 
bat 

Eumops floridanus E MANLAA June 4, 2018 

Birds ‐ ‐ ‐ ‐

Everglade snail kite 

Rostrhamus sociabilis 
plumbeus 

E, CH MA (& CH) 

LORS 2008 
Biological Opinion 
(BO) ‐‐ October 12, 
2007; revised LORS 
2008 BO – June 4, 

2018 

Wood stork Mycteria americana T MANLAA October 12, 2007 

Cape Sable seaside 
sparrow 

Ammodramus 
maritimus mirabilis 

E, CH NE (& CH) October 12, 2007 

Audubon’s crested 
caracara 

Polyborus plancus 
audubonii 

T NE June 4, 2018 

Piping plover Charadrius melodus T NE  ‐

Red knot Calidris canutus rufa T NE  ‐

Reptiles  ‐ ‐ ‐ ‐

Eastern indigo snake Drymarchon corais 
couperi 

T NE October 12, 2007 

Plants  ‐ ‐
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Species
(Common Name) 

Species (Scientific 
Name) 

ESA Listing
Status 

Corps’
Determination 
of Effects from 

LORS 2008 

Date of 
Concurrence 

from USFWS on 
Determination 
of Effects from 

LORS 2008 
Okeechobee gourd Cucurbita 

okeechobeensis ssp. 
okeechobeensis 

E NE October 12, 2007 

Sea Turtles ‐ ‐ ‐ ‐

Green (North 
Atlantic NA distinct 
population segment 
[DPS]) 

Chelonia mydas T NE  ‐

Green (South 
Atlantic [SA] DPS) 

Chelonia mydas T NE  ‐

Kemp’s Ridley Lepidochelys kempii E NE  ‐

Leatherback Dermochelys coriacea E NE  ‐

Loggerhead 
(Northwest Atlantic 
[NWA] DPS) 

Caretta T NE  ‐

Hawksbill Eretmochelys 
imbricata 

E NE  ‐

Table C.2‐2. The Corps' effects determinations for federally listed threatened and endangered species 
under the purview of the NMFS for LORS 2008 (T: Threatened; E: Endangered; CH: Critical Habitat; NE: 
No Effect; Not Likely to Adversely Affect: NLAA). 

Species (Common 
Name) 

Species (Scientific 
Name) 

ESA Listing
Status 

Corps’
Determination 

of Effects 
from LORS 

2008 

NMFS 
Determination 

of Effects 
from LORS 

2008* 
Sea Turtles ‐ ‐ ‐ ‐

Green (North Atlantic 
NA distinct population 
segment [DPS]) 

Chelonia mydas T NE NLAA 

Green (South Atlantic 
[SA] DPS) 

Chelonia mydas T NE NLAA 

Kemp’s Ridley Lepidochelys kempii E NE NLAA 

Leatherback Dermochelys coriacea E NE NLAA 

Loggerhead 
(Northwest Atlantic 
[NWA] DPS) 

Caretta T NE NLAA 

Hawksbill Eretmochelys imbricata E NE NLAA 

Fish ‐ ‐ ‐ ‐

Smalltooth sawfish 
(U.S. DPS) 

Pristis pectinata E: CH NLAA NLAA 
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Species (Common 
Name) 

Species (Scientific 
Name) 

ESA Listing
Status 

Corps’
Determination 

of Effects 
from LORS 

2008 

NMFS 
Determination 

of Effects 
from LORS 

2008* 
Nassau grouper Epinephelus striatus T NE NE 

Giant manta ray Manta birostris T NE NLAA 

Oceanic whitetip shark Carcharhinus 
longimanus 

T NE NE 

Invertebrates and 
Marine Plants 

‐ ‐ ‐ ‐

Elkhorn coral Acropora palmata T NE NE 

Staghorn coral Acropora cervicornis T NE NE 

Boulder star coral Orbicella franksi T NE NE 

Mountainous star 
coral 

Orbicella faveolata T NLAA NE 

Lobed star coral Orbicella annularis T NLAA NE 

Rough cactus coral Mycetophyllia ferox T NE NE 

Pillar coral Dendrogura cylindrus T NE NE 

Johnson’s seagrass Halophila johnsonii T: CH NE NE 

This appendix also includes pertinent correspondence between the USFWS and the NMFS with respect to 
the 2019 LORS Planned Deviation Draft EA, including correspondence under the ESA and the Magnunson‐
Stevens Fishery Conservation and Management Act. 

Reference Section 4 and Sections 7.1.2 and 7.1.2.3 in the main document for potential effects of the 2020 
LORS Planned Deviation on federally listed species and Essential Fish Habitat (EFH). Pursuant to Section 
7 of the ESA of 1973, as amended, the Corps has determined that the proposed action would have no 
effect on federally listed species and designated critical habitat under the purview of the USFWS and the 
NMFS. This determination was made primarily because the 2020 LORS Planned Deviation has negligible 
to minor effects on lake stage and flows to the estuaries when compared to the LORS 2008 baseline. In 
addition, measures are in place to avoid and minimize overall effects of the proposed planned deviation 
on listed species (Everglade snail kite nest initiation date check; low flows to the estuaries). 

2019 LORS Planned Deviation Draft EA 

 July 10, 2019: Correspondence to the USFWS for concurrence on species effects determination 

 July 10, 2019: Correspondence to the NMFS Protected Resources Division (PRD) for concurrence 
on species effects determination 

 July 15, 2019: NMFS PRD response to the Corps’ species effects determination 

 August 23, 2019: Concurrence from the NMFS Habitat Conservation Division (HCD) on the Corps’ 
effects determinations for EFH 

2020 LORS Planned Deviation Draft Revised Supplemental EA 

 July 1, 2020: Correspondence to the NMFS PRD for concurrence on species effects determination 

LORS Planned Deviation EA September 2020 
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 July 1, 2020: Correspondence to the NMFS HCD on the Corps’ effects determinations for EFH 

 July 24, 2020: Correspondence to the USFWS for concurrence on species effects determination 
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Nasuti, Melissa A CIV USARMY CESAJ (USA) 

From: 
Sent: 
To: 
Cc: 

Subject:
Attachments: 

Nasuti, Melissa A CIV USARMY CESAJ (USA)
Wednesday, July 10, 2019 2:34 PM
Progulske, Bob; miles meyer; Breen, Timothy; Adam Gelber DOI
Dunn, Angela E CIV USARMY CESAJ (USA); LoSchiavo, Andrew J CIV USARMY CESAJ 
(USA); Alejandro, Luis Alberto CIV USARMY CESAJ (US); Lacy, Savannah H CIV USARMY 
CESAJ (USA); Engle, Jason A CIV USARMY CESAJ (USA); Summa, Eric P CIV USARMY 
CESAJ (US); Nasuti, Melissa A CIV USARMY CESAJ (USA)
LORS 2008 Deviation 
DRAFT_NFR_Potential_LORS_Deviation09Jul2019(2).docx 

Importance: High 

Good Afternoon,  

The U.S. Army Corps of Engineers, Jacksonville District (Corps) is preparing a National Environmental Policy Act (NEPA) 
Environmental Assessment (EA) and Proposed Finding of No Significant Impact (FONSI) associated with a planned 
deviation to the water control plan for Lake Okeechobee and the Everglades Agricultural Area (also known as the Lake 
Okeechobee Regulation Schedule (LORS 2008)).  The agency goal for LORS is to balance project purposes while taking 
measures it can within its authority to further public health and safety.  The Corps’ intent is to improve the ecological 
health of Lake Okeechobee and the St. Lucie and Caloosahatchee estuaries, with minimal or no impact to the competing 
project purposes. In addition to meeting Congressionally authorized project purposes including flood control, water 
supply, navigation, fish and wildlife enhancement, and recreation, LORS objectives include: a) ensuring public health and 
safety; b) managing Lake Okeechobee at optimal lake levels to allow recovery of the lake's environment and natural 
resources; and c) reducing high volume regulatory releases to the estuaries. 

The Corps is preparing NEPA documentation for a planned deviation from LORS 2008 in anticipation of and following 
freshwater harmful algae blooms (HABs) with the goal of reducing the risk to public health and safety associated with 
HABs.  The algae crisis has caused substantial and widespread impacts to Florida communities over the last several years 
(2016 and 2018) resulting in state declared emergencies in multiple counties. The proposed action will enhance the 
ability of the Corps to respond to HABs within its authority as defined by LORS 2008.   

The planned deviation will alter the timing and volume of Lake Okeechobee releases to the Water Conservation Areas 
(WCAs), east, and/or west to allow for greater flexibility with water management decisions when HABs are present in 
Lake Okeechobee, the St. Lucie or Caloosahatchee estuaries or the system of canals that connect them.  The planned 
deviation will allow the flexibility to make slightly larger releases east and west than LORS 2008 Part D (establishes 
allowable Lake Okeechobee releases to tide (estuaries)) calls for and make releases south when LORS Part C (establishes 
allowable Lake Okeechobee releases to the WCAs) does not recommend releases within the Beneficial Use Sub‐Band, 
Base Flow Sub‐Band, Low Sub‐Band, and the Intermediate Sub‐Band.  These slightly larger releases when risk of 
transporting HABs is low will allow greater flexibility to reduce releases during times when HABs are present in the lake 
or estuaries.  The releases under this flexibility would be below the harm thresholds for the Caloosahatchee and St. Lucie 
estuaries identified in the LORS 2008 Supplemental Environmental Impact Statement (SEIS) and 2007 RECOVER Northern 
Estuaries salinity performance measure. 

Flow targets have been developed to achieve desired salinity ranges in the estuaries to meet the needs of key indicator 
species such as oysters and submerged aquatic vegetation.  Within the Caloosahatchee Estuary, targets are based on 
freshwater discharges from the C‐43 canal at the S‐79 structure where the mean monthly inflow should be maintained 
below 2,800 cubic feet per second (cfs).  Flows greater than 2800 cfs cause mortality of marine seagrasses and oysters in 
the lower estuary and at flows greater than 4500 cfs, seagrasses begin to decline in San Carlos Bay.   
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Within the St. Lucie Estuary, targets are based on freshwater discharges at the S‐80, S‐48, S‐49 and Gordy road 
structures where the target frequency of mean biweekly flows should be maintained between below 2,000 cfs.  Flows in 
the 350‐2000 cfs range produce tolerable salinities.  Flows greater than 2000 cfs result in low, intolerable salinity within 
the estuary.  Flows greater than 3000 cfs damage seagrasses in the Indian River Lagoon.   
The above targets were developed to reduce minimum discharges and mediate high flow events to the estuaries to 
protect estuarine habitat and biota.  Under the proposed action, releases could be made in advance of HAB events, 
which would be limited to the maximum of either the LORS Part D guidance or 2,000 cfs measured at S‐79 and up to 730 
cfs measured at S‐80 which are below the above identified targets. 

The planned deviation will also allow the flexibility to make up to maximum practicable releases south to the WCAs 
when LORS Part C does not recommend release.  Releases made south would be done for HAB operations only when in 
the Low, Base flow, and Beneficial Use Sub‐bands and only if all WCAs were less than 0.25 feet, NGVD above the max of 
the upper schedule (same conditions as LORS Part C guidance for Intermediate and High sub‐bands).  Hydrologic, 
ecological, and water supply conditions within the WCAs would be taken into account before sending water south, just 
as releases south from Lake Okeechobee is typically managed. No impacts to the WCAs are anticipated for HAB 
operations. 

The cumulative volume of water released under the planned deviation will be tracked against releases that would have 
made under LORS 2008.  The objective will be to reach a net zero balance such that the total volume released across the 
entire year is unchanged from the releases that would have taken place under the existing schedule without the 
deviation.  The planned deviation would be implemented as soon as possible.  The planned deviation will be in effect for 
a minimum duration of one year.  The Corps Water Management Section's assessment of hydrometerological conditions 
and stakeholder or agency input may suspend or discontinue the planned deviation due to impacts greater than 
expected/discussed within this EA.  Termination of this deviation may be implemented at any time.  Reevaluation of and 
possible extension of the planned deviation will occur after year one of implementation.  The duration of the planned 
deviation may extend until LORS 2008 is replaced by a new water control plan (to be called the Lake Okeechobee System 
Operation Manual (LOSOM)) anticipated in 2022.  The decision making‐making process will remain unchanged from 
LORS 2008 and will include the opportunity for input during the Periodic Scientist Calls.      

These operations would only be utilized if any one of the conditions below were met: (1)  if a HAB is currently in Lake 
Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee Estuary, or the St. Lucie Estuary; (2) if the state of Florida declares 
a state of emergency due to HABs on Lake Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee Estuary, or the St. Lucie 
Estuary; (3) if a HAB is anticipated to occur on Lake Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee Estuary, or the 
St. Lucie Estuary; (4) if a HAB has occurred and caused harm, or have impacted public safety during the last 18 months 
within Lake Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee Estuary, or the St. Lucie Estuary.  Determinations will 
be made based on best science available on HAB occurrence or likelihood of occurrence in coordination with agency 
experts at the South Florida Water Management District, U.S. Geological Survey, Florida Department of Environmental 
Protection, National Oceanic and Atmospheric Administration, State Department of Health, and U.S. Environmental 
Protection Agency.  Please refer to the attached draft HAB operational strategy for more details regarding the action. 

The Corps has completed an EA and Proposed FONSI that will accompany our deviation request to the Corps’ South 
Atlantic Division (SAD) for approval.  If SAD approves the proposed deviation, the Jacksonville District plans to sign the 
FONSI and post for public notification and comment for a period of 30 days.  Due to the nature and immediate need for 
this deviation, we are not able to solicit public comment prior to signature of the FONSI  The Corps will determine the 
need for supplemental NEPA once the public comment period has expired. The Corps has determined that this action is 
consistent to the maximum extent practicable with Florida’s Coastal Management Program because it falls within the 
overall limits of LORS 2008.  The Corps acknowledges the potential usage and occurrence of threatened and endangered 
species and/or critical habitat within the project area.  The Corps is requesting via this email expedited consultation 
under the Endangered Species Act of 1973, as amended.  The Corps has made the following species effects 
determinations as related to the species identified within the June 4, 2018 LORS Biological Opinion.  Specifically, the 
Corps has determined that the planned temporary deviation will have no effect on the threatened Florida manatee 
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(Trichechus manatus latirostris) and its designated critical habitat, the endangered Florida bonneted bat (Eumops 
floridanus), the endangered Cape Sable seaside sparrow (CSSS) (Ammodramus maritimus mirabilis) and its designated 
critical habitat, the endangered Everglade snail kite (Rostrhamus sociabilis plumbeus), and its designated critical habitat, 
the threatened Northern crested caracara (Caracra cheriway), the threatened wood stork (Mycteria americana), the 
threatened Eastern indigo snake (Drymarchon corais couperi), and the endangered Okeechobee gourd (Cucurbita 
okeechobeensis ssp. okeechobeensis). Justification for the respective effects determinations is summarized below.  

Everglade Snail Kite and Wood Stork:   

The planned deviation releases will be no greater than 2730 cubic feet per second (cfs) (2,000 cfs from S‐79 and 730 cfs 
at S‐80), which is 2,080 cfs over base flow releases of 650 cfs.  2,730 cfs would correspond to 0.37 feet over a 30 day 
release, which is 0.28 feet more than would otherwise be released under normal operations.  Under this maximum 
release scenario, the recession rate per week would be 0.09 feet per week, which is below the 0.16 feet per week 
recession rate identified in the Fletcher et al 2017 Snail Kite Demographics Report (reference June 4, 2018 LORS BO).  
Fletcher et al. (2017) modeled recession rates and indicated daily nest survival decreases when recession rates exceed 
0.16 feet per week.  Rapid recession may result in stranded adult snails that may be unavailable to snail kites, 
consequently reducing snail kite foraging and breeding suitability, and juvenile snail kite survival.  Rapid recessions may 
also reduce suitability of nesting substrates (nest collapse in cattails), or dewatering the area around the nest thereby 
facilitating nest predation.   

This is also below the 0.5 feet recession per month that is important for wood stork foraging. 

Most likely during the dry season, releases would be lower than 2,730 cfs and more likely around 1,000 cfs if no rain is 
projected to minimize high recession rates and risk of low lake stages, which would be a 0.03 feet week recession or 
0.12 feet per month.  During this wet season (Summer/Fall 2019), the lake stage is low around 11.36 feet, NGVD and 
pre‐emptive releases would only be made if the rate of rise was greater than 0.15 feet per week.  In this scenario, the 
lake stage would be rising towards the Low sub‐band and end up above the critical lake stage threshold of 12.7 feet, 
NGVD by the start of the snail kite nesting season.  This stage was identified in the Fletcher et.al. 2017 Snail Kite 
Demographics Report (reference June 4, 2018 BO) as being the point where stage and recession rates can affect snail 
kite nesting success.   

Florida manatee, Florida bonneted bat, CSSS, Northern crested caracara, Eastern Indigo Snake and Okeechobee Gourd: 

With respect to overall lake stage, the net lake stage will be zero and would pose no effect for the Florida manatee, 
Florida bonneted bat, the Northern crested caracara, the eastern indigo snake, and the Okeechobee gourd.  As noted 
above, the maximum releases under the proposed action are below the thresholds of 2800 cfs on the Caloosahatchee 
and 2000 cfs total on the St. Lucie to avoid impacts to aquatic vegetation that is part of manatee critical habitat.  Flows 
to the WCAs will still be regulated by canal and Stormwater Treatment Area capacity and would not be sent if stages are 
over 0.25 feet, NGVD of the WCA 3 regulation schedule.  Therefore, effects on downstream resources due to potential 
increased stage would be minimal to none.  The proposed action would pose no effect on the CSSS and its designated 
critical habitat.  

Due to the immediate need for this deviation, the Corps specifically requests your written concurrence on our species 
effects determinations by July 16, 2019 to Andrew LoSchiavo at Andrew.J.Loschiavo@usace.army.mil.  The Corps 
commits to avoiding and minimizing for adverse effects on federally listed species and would continue to coordinate 
with USFWS as needed.   

References:  Fletcher, R., E. Robertson, C. Poli, B. Jeffery, B. Reichert, and C. Cattau. 2016. Snail Kite Demography 2015 
Annual Report. U.S. Army Corps of Engineers Contract # W912HZ‐15‐2‐0010. 

Thanks, 
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Melissa Nasuti 
Planning and Policy Division 
U.S. Army Corps of Engineers 
904‐232‐1368 
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Nasuti, Melissa A CIV USARMY CESAJ (USA) 

From: Stephania Bolden - NOAA Federal <stephania.bolden@noaa.gov> 
Sent: Monday, July 15, 2019 2:33 PM
To: Nasuti, Melissa A CIV USARMY CESAJ (USA); LoSchiavo, Andrew J CIV USARMY CESAJ 

(USA)
Cc: Bernhart, David; Dunn, Angela E CIV USARMY CESAJ (USA); Alejandro, Luis Alberto CIV 

USARMY CESAJ (US); Engle, Jason A CIV USARMY CESAJ (USA); Lacy, Savannah H CIV 
USARMY CESAJ (USA); Summa, Eric P CIV USARMY CESAJ (US); Robert Hoffman 

Subject: [Non-DoD Source] Re: LORS 2008 Deviation 

Good afternoon,  

Thank you for the coordination and sharing the USACE Jacksonville District plans and determinations.  You are not 
required to seek our concurrence on "no effect" determinations, and it is NMFS policy not to provide concurrence on 
another agency's "no effect" determinations. 

This project has been logged into the new NMFS Environmental Consultation Organizer (ECO), formerly known as PCTS, 
as INQ‐2019‐000197. 

Thank you,  
Stephania Bolden  

On Wed, Jul 10, 2019 at 7:22 PM Nasuti, Melissa A CIV USARMY CESAJ (USA) <Melissa.A.Nasuti@usace.army.mil 
<mailto:Melissa.A.Nasuti@usace.army.mil> > wrote: 

Good Afternoon, 

The U.S. Army Corps of Engineers, Jacksonville District (Corps) is preparing a National Environmental Policy Act 
(NEPA) Environmental Assessment (EA) and Proposed Finding of No Significant Impact (FONSI) associated with a planned 
deviation to the water control plan for Lake Okeechobee and the Everglades Agricultural Area (also known as the Lake 
Okeechobee Regulation Schedule (LORS 2008)).  The agency goal for LORS is to balance project purposes while taking 
measures it can within its authority to further public health and safety.  The Corps' intent is to improve the ecological 
health of Lake Okeechobee and the St. Lucie and Caloosahatchee estuaries, with minimal or no impact to the competing 
project purposes. In addition to meeting Congressionally authorized project purposes including flood control, water 
supply, navigation, fish and wildlife enhancement, and recreation, LORS objectives include: a) ensuring public health and 
safety; b) managing Lake Okeechobee at optimal lake levels to allow recovery of the lake's environment and natural 
resources; and c) reducing high volume regulatory releases to the estuaries. 
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The Corps is preparing NEPA documentation for a planned deviation from LORS 2008 in anticipation of and 
following freshwater harmful algae blooms (HABs) with the goal of reducing the risk to public health and safety 
associated with HABs.  The algae crisis has caused substantial and widespread impacts to Florida communities over the 
last several years (2016 and 2018) resulting in state declared emergencies in multiple counties. The proposed action will 
enhance the ability of the Corps to respond to HABs within its authority as defined by LORS 2008.   

The planned deviation will alter the timing and volume of Lake Okeechobee releases to the Water Conservation 
Areas (WCAs), east, and/or west to allow for greater flexibility with water management decisions when HABs are 
present in Lake Okeechobee, the St. Lucie or Caloosahatchee estuaries or the system of canals that connect them.  The 
planned deviation will allow the flexibility to make slightly larger releases east and west than LORS 2008 Part D 
(establishes allowable Lake Okeechobee releases to tide (estuaries)) calls for and make releases south when LORS Part C 
(establishes allowable Lake Okeechobee releases to the WCAs) does not recommend releases within the Beneficial Use 
Sub‐Band, Base Flow Sub‐Band, Low Sub‐Band, and the Intermediate Sub‐Band.  These slightly larger releases when risk 
of transporting HABs is low will allow greater flexibility to reduce releases during times when HABs are present in the 
lake or estuaries.  The releases under this flexibility would be below the harm thresholds for the Caloosahatchee and St. 
Lucie estuaries identified in the LORS 2008 Supplemental Environmental Impact Statement (SEIS) and 2007 RECOVER 
Northern Estuaries salinity performance measure. 

Flow targets have been developed to achieve desired salinity ranges in the estuaries to meet the needs of key 
indicator species such as oysters and submerged aquatic vegetation.  Within the Caloosahatchee Estuary, targets are 
based on freshwater discharges from the C‐43 canal at the S‐79 structure where the mean monthly inflow should be 
maintained below 2,800 cubic feet per second (cfs).  Flows greater than 2800 cfs cause mortality of marine seagrasses 
and oysters in the lower estuary and at flows greater than 4500 cfs, seagrasses begin to decline in San Carlos Bay. 

Within the St. Lucie Estuary, targets are based on freshwater discharges at the S‐80, S‐48, S‐49 and Gordy road 
structures where the target frequency of mean biweekly flows should be maintained below 2,000 cfs.  Based on the 
salinity tolerances of oysters, flows in the 350‐2000 cfs range produce tolerable salinities for oysters.  Flows greater than 
2000 cfs result in low, intolerable salinity within the estuary.  Flows greater than 3000 cfs damage seagrasses in the 
Indian River Lagoon. 

The above targets were developed to reduce minimum discharges and mediate high flow events to the estuaries 
to protect estuarine habitat and biota.  Under the proposed action, releases could be made in advance of HAB events, 
which would be limited to the maximum of either the LORS Part D guidance or 2,000 cfs measured at S‐79 and up to 730 
cfs measured at S‐80 which are below the above identified targets. 

The cumulative volume of water released under the planned deviation will be tracked against releases that 
would have made under LORS 2008.  The objective will be to reach a net zero balance such that the total volume 
released across the entire year is unchanged from the releases that would have taken place under the existing schedule 
without the deviation.  The planned deviation would be implemented as soon as possible.  The planned deviation will be 
in effect for a minimum duration of one year.  The Corps Water Management Section's assessment of 
hydrometerological conditions and stakeholder or agency input may suspend or discontinue the planned deviation due 
to impacts greater than expected/discussed within this EA.  Termination of this deviation may be implemented at any 
time.  Reevaluation of and possible extension of the planned deviation will occur after year one of implementation.  The 
duration of the planned deviation may extend until LORS 2008 is replaced by a new water control plan (to be called the 
Lake Okeechobee System Operation Manual (LOSOM)) anticipated in 2022.  The decision making‐making process will 
remain unchanged from LORS 2008 and will include the opportunity for input during the Periodic Scientist Calls.      

These operations would only be utilized if any one of the conditions below were met: (1) if a HAB is currently in 
Lake Okeechobee, C‐43, or C‐44 canals, the Caloosahatchee Estuary, or the St. Lucie Estuary; (2) if the state of Florida 
declares a state of emergency due to HABs on Lake Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee Estuary, or the 
St. Lucie Estuary; (3) if a HAB is anticipated to occur on Lake Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee 
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Estuary, or the St. Lucie Estuary; (4) if a HAB has occurred and caused harm, or have impacted public safety during the 
last 18 months within Lake Okeechobee, C‐43 or C‐44 canals, the Caloosahatchee Estuary, or the St. Lucie Estuary. 
Please refer to the attached draft HAB operational strategy for more details regarding the action.   

The Corps has completed an EA and Proposed FONSI that will accompany our deviation request to the Corps' 
South Atlantic Division (SAD) for approval.  If SAD approves the proposed deviation, the Jacksonville District plans to sign 
the FONSI and post for public notification and comment for a period of 30 days.  Due to the nature and immediate need 
for this deviation, we are not able to solicit public comment prior to signature of the FONSI  The Corps will determine 
the need for supplemental NEPA once the public comment period has expired. The Corps has determined that this 
action is consistent to the maximum extent practicable with Florida's Coastal Management Program because it falls 
within the overall limits of LORS 2008. 

The Corps acknowledges the potential usage and occurrence of threatened and endangered species and/or 
critical habitat within the project area.  The Corps is requesting via this email expedited consultation under the 
Endangered Species Act of 1973, as amended.  The Corps has made the following species effects determinations.  
Specifically, the Corps has determined that the planned temporary deviation will have no effect on the Johnson's 
seagrass (Halophila johnsonii) and its designated critical habitat, the smalltooth sawfish (Pristis pectinata) and its 
designated critical habitat, the loggerhead sea turtle (Caretta caretta), the leatherback sea turtle (Dermochelys 
coriacea), the Kemp's ridley sea turtle (Lepidochelys kempii), hawksbill sea turtle (Eretmochelys imbricata), the green 
sea turtle (Chelonia mydas),  the rough cactus coral (Mycetophyllia ferox), the lobed star coral (Orbicella annularis), the 
mountainous star coral ((Orbicella faveolata), the boulder star coral (Orbicella franksi), the Elkhorn coral (Acropora 
palmata), the Staghorn coral (Acropora cervicornis), the Nassau grouper (Epinephelus striatus), the Giant manta ray 
(Manta birostris) and the oceanic white tip shark (Carcharhinus longimanus).  Additional justification for the respective 
effects determinations for the smalltooth sawfish and Johnson's seagrass is summarized below.   

Smalltooth sawfish and Johnson's seagrass:  

The planned deviation releases will be no more than 2000 cfs from S‐79 to the Caloosahatchee River and 730 cfs 
from S‐80 to the St. Lucie River.  This is below the harm threshold for the Caloosahatchee River of 2800 cfs which is 
protective of salinities at shell point for SAV and for oysters and a salinity range of 10 ‐30 practical salinity units (PSU) 
between Cape Coral and Shell Point.  The maximum 2000 cfs would result in a range of 13‐27 PSU (RECOVER, 2014).  This 
range of 10‐30 PSU would likely continue to provide ample habitat within the range of 18‐30 PSU along the shore line 
where juvenile sawfish are found (Poulakis, et al., 2011).  LORS deviation releases would be smaller than the larger flow 
events that would cause additional movement downstream of smalltooth sawfish (Scharer et al., 2017).  The planned 
deviation releases would be below the 2000 cfs threshold on the St. Lucie that would cause salinities to be in the 10‐26 
PSU range for oysters in the middle estuary.  This is also far below the 3000 cfs threshold that would impact salinities 
and potentially water clarity issues at the A1A bridge just west of seagrass habitats in the mouth of the estuary, where 
Johnson's seagrass has been located (RECOVER, 2014).   

Due to the immediate need for this deviation, the Corps specifically requests your written concurrence on our 
species effects determinations by July 16, 2019 to Andrew LoSchiavo at Andrew.J.Loschiavo@usace.army.mil 
<mailto:Andrew.J.Loschiavo@usace.army.mil> . The Corps commits to avoiding and minimizing for adverse effects on 
federally listed species and would continue to coordinate with USFWS as needed.   
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Thanks,  

Melissa Nasuti 
Planning and Policy Division 
U.S. Army Corps of Engineers 
904‐232‐1368 

Stephania K. Bolden, Ph.D. 
NOAA Fisheries, Protected Resources 
Southeast Regional Office  
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 August 23, 2019 F/SER46:MS/RS 

Colonel Andrew Kelly, Commander
District Engineer, Jacksonville District 
U. S. Department of the Army, Corps of Engineers 
701 San Marco Boulevard 
Jacksonville, Florida 32207-8175 

Attn: Ms. Melissa Nasuti 

Dear Colonel Kelly: 

NOAA’s National Marine Fisheries Service (NMFS), Habitat Conservation Division, has 
reviewed the U.S. Army Corps of Engineers (USACE) Jacksonville District’s Draft 
Environmental Assessment (EA) and proposed Finding of No Significant Impact for the 2019 
Planned Deviation (Deviation) to the Lake Okeechobee Regulation Schedule (LORS) 2008 
within Glades, Hendry, Martin, Okeechobee, and Palm Beach Counties, Florida.  The proposed 
Deviation would allow the USACE more flexibility in Lake Okeechobee freshwater releases 
during periods when harmful algae blooms (HABs) are present. The USACE could release less 
freshwater than LORS guidance when HABs are present in exchange for releasing more than 
LORS guidance during times when HABs are not present.  The goal is to release the same net 
amount of freshwater as would have been released following LORS guidance and is designed to 
minimize risks posed when HABs are present. 

Tidally influenced portions of the Calooshatchee and St. Lucie Rivers and downstream coastal 
areas support oyster, hard bottom, mangrove wetlands, estuarine emergent marsh, submerged 
aquatic vegetation, and coastal inlet habitats which have been designated as essential fish habitat 
(EFH) by the Gulf of Mexico and South Atlantic Fishery Management Councils (SAFMC).  The 
SAFMC identifies oyster/shell habitat as a Habitat Area of Particular Concern for estuarine-
dependent species of the snapper-grouper complex.  Detailed information on federally managed 
fisheries and their EFH is provided in the 2005 Generic Amendment of the Fishery Management 
Plans for the Gulf of Mexico prepared by the GMFMC and in the 2009 Amendment 1 to the 
Consolidated Atlantic Highly Migratory Species Fishery Management Plan prepared by NMFS 
as required by the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-
Stevens Act) (P.L. 104 - 297). 

The summary of potential environmental consequences in the EA states implementation of the 
Deviation would not result in adverse effects to estuarine and marine resources including EFH 
because HAB operations and associated freshwater flows would be below the harm thresholds 
for the Caloosahatchee and St. Lucie estuaries.  Large freshwater releases from Lake 
Okeechobee reduce salinity within the Caloosahatchee and St. Lucie estuaries and can adversely 
affect EFH. The USACE’s proposed reduction of the frequency and duration of large freshwater 
releases should minimize EFH impacts in the St. Lucie and Caloosahatchee Rivers and coastal 
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areas. We concur with the USACE’s determination of anticipated minimal EFH effects through 
implementation of the Deviation.  Therefore, NMFS has no EFH conservation recommendations 
to provide. This satisfies the consultation procedures outlined in 50 C.F.R. Section 600.920 of 
the regulation to implement the EFH provisions of the Magnuson-Stevens Act.      

To assist the USACE in predicting HABs in the Caloosahatchee and St. Lucie Rivers as well as 
coastal areas of south and southwest Florida, the NMFS recommends the USACE monitor the 
following HAB websites to inform science-based implementation of the proposed Deviation:  (1) 
the Florida Fish and Wildlife Conservation Commission’s Red Tide Current Status1, (2) 
NOAA’s Gulf of Mexico Harmful Algal Bloom Forecast2, and the University of South Florida’s
Collaboration for Prediction of Red Tides3.

Thank you for your consideration of these comments.  Please contact Mr. Mark Sramek at the 
letterhead address, through email at Mark.Sramek@noaa.gov or by calling (727) 824-5311 if you
have questions regarding these comments. 

Sincerely,  

Virginia  M.  Fay  
Assistant Regional Administrator 
Habitat Conservation Division 

cc:
F/SER Silverman 
F/SER3 Bernhart, Bolden
F/SER4 Dale, O’Day
F/SER47 Wilber, Gregg
File

1 https://myfwc.com/research/redtide/statewide/ 
2 https://tidesandcurrents.noaa.gov/hab/gomx.html 
3 http://cprweb.marine.usf.edu/ 
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CENTER for BIOLOGICAL DIVERSITY Because life is good. 

Alaska . Arizona . California . Flonda. Minnesota . Nevada . New Mexico . New York . Oregon . Vermont . Washington, DC 

Jaclyn Lopez, Staff Attorney Florida Director • P.O. Box 2155 • St.Petersburg, FL 33731 
Phone: 727-490-9190 • j/opez@biologicaldiversity.org 

Sent via email and U.S. certified mail 

December 19, 2018 

Colonel Alan M. Dodd Ryan Zinke, Secretary of the Interior 
Commander, District Engineer U.S. Department of the Interior 
United States Army Corps of Engineers 1849 C Street, NW 
701 San Marco Boulevard Washington, DC 20240 
Jacksonville, FL 32207 Exsec@ios.doi.gov 
Alan.M.Dodd@usace.army.mil 

Dr. Roy E. Crabtree Margaret Everson, Principal Deputy Director 
Regional Administrator Exercising the Authority of the Director 
National Marine Fisheries Service U.S. Fish and Wildlife Service 
Southeast Regional Office 1849 C Street, NW 
263 13th Avenue South Washington, DC 20240 
St. Petersburg, FL 33701-5505 Margaret_Everson@fws.gov 
Roy.Crabtree@noaa.gov 

Re: 60-Day Notice of Endangered Species Act Violations Regarding the Lake Okeechobee 
Regulation Schedule 

Dear Madam and Sirs: 

This letter notifies the U.S. Army Corps of Engineers (Corps), U.S. Fish and Wildlife Service 
(FWS), and National Marine Fisheries Service (NMFS) of the intent of the Center for Biological 
Diversity, Calusa Waterkeeper, and Waterkeeper Alliance to sue for violations of the 
Endangered Species Act (ESA), 16 U.S.C. § 1531, et seq., regarding the Lake Okeechobee 
Regulation Schedule (LORS). The Corps manages Lake Okeechobee and its discharges to the 
Caloosahatchee and St. Lucie estuaries via LORS. The Corps, FWS and NMFS violated and 
continue to be in violation of the ESA because of: 

1. NMFS’ issuance of and the Corps’ reliance upon NMFS’ unlawful 2015 concurrence 
letter regarding LORS; 

2. FWS’ issuance of and the Corps’ reliance upon FWS’ unlawful 2018 biological opinion 
regarding LORS; 

3. The failure of the Corps, FWS, and NMFS to reinitiate consultation under Section 7 of 
the ESA on the 2018 and 2015 biological opinions respectively; and 

4. The failure of the Corps, FWS, and NMFS to utilize their authorities regarding LORS in 
furtherance of the purposes of the ESA. 

009389 

mailto:Roy.Crabtree@noaa.gov
mailto:Margaret_Everson@fws.gov
mailto:Alan.M.Dodd@usace.army.mil
mailto:Exsec@ios.doi.gov


 
 

 

 

 

 
 

 

   
 

 

 

The Corps’ unmitigated discharges of polluted water into the Caloosahatchee and St. Lucie rivers 
from Lake Okeechobee are killing countless marine species, crippling local economies, and 
violating U.S. laws enacted to protect the environment. 

When the Corps updated its management of Lake Okeechobee in 2008 to lower the risk of 
damage to the Hebert Hoover Dike (HHD) it wrongly assumed that it would not negatively affect 
“any downstream ecosystems more than they already experience.”1 The Corps consulted with 
FWS and NMFS to analyze the effects of this new water management schedule, known as 
“LORS”, on Florida’s most imperiled species. In doing so, the federal agencies intended LORS 
to be in effect for only three years, or until around 2010 when the Corps would then incorporate 
HHD’s structural improvements along with benefits from initial components of the 
Comprehensive Everglades Restoration Plan (CERP) into LORS.2 

None of those triggers have come to pass: HHD repairs remain ongoing, few CERP projects have 
been completed, and now the Corps is claiming that it will continue to manage Lake Okeechobee 
under LORS until 2025.3 

LORS is causing significant adverse impacts to the rivers and their estuaries by allowing the 
Corps to discharge freshwater into the system in a way that causes significant harm due to the 
algae and nutrients that are allowed to accumulate in the lake before being released to the 
estuaries. This in turn, has adversely affected ESA-listed species, like Florida manatees, 
smalltooth sawfish, Johnson’s seagrass, sea turtles, and coral and degraded their habitat.   

Past analyses of LORS did not consider the long term impacts of high volume discharges beyond 
three years, discounted the effects of harmful algal blooms (HABs), and entirely failed to 
consider how climate change might affect LORS and HABs.  

This letter is provided pursuant to the sixty-day notice requirement of the citizen suit provision 
of the ESA.4 The Corps, FWS, and NMFS have sixty days to remedy the violations identified 
herein; if these violations are not cured within the sixty day notice period, the undersigned 
parties intend to file suit in federal court.   

1 U.S. Fish and Wildlife Service 2007 Biological Opinion on the Lake Okeechobee Regulation Schedule (FWS 
2007) at 11, 64; The Corps’ Record of Decision states that a key feature of LORS is that “it allows long-term, low-
volume releases to the Caloosahatchee and St. Lucie estuaries” which are “intended to manage lake levels while 
reducing the potential for future prolonged high-volume releases.” U.S. Army Corps of Engineers Record of 
Decision for the Lake Okeechobee Regulation Schedule (Corps 2008) at 2. 
2 FWS 2007 at 1. The Corps intended that LORS be in effect until the earlier of (1) implementation of a new lake 
schedule as a component of the system-wide operating plan for CERP Band 1 projects and Florida’s Acceler8 
projects; or (2) completion of HHD seepage berm construction or equivalent dike repairs for reaches 1, 2, and 3, 
upon information and belief, the Corps intended LORS to be interim and only last until 2010. 
3 U.S. Fish and Wildlife Service 2018 Biological Opinion on the Lake Okeechobee Regulation Schedule (FWS 
2018). 
4 16 U.S.C. §§ 1540(g). 
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I. ORGANIZATIONS GIVING NOTICE 

The names, addresses, and phone numbers of the organizations giving notice of intent to sue 
under the ESA are: 

Center for Biological Diversity Calusa Waterkeeper 
P.O. Box 2155 P.O. Box 1165 
St. Petersburg, Florida 33731 Fort Myers, FL 33902 
(727) 490-9190 (239) 633-7274 

Waterkeeper Alliance 
180 Maiden Lane, Suite 603 
New York, NY 10038 
(212) 747-0622 x. 132 

II. THE ENDANGERED SPECIES ACT 

The ESA, by way of its “language, history, and structure . . . indicates beyond doubt that 
Congress intended endangered species to be afforded the highest of priorities” for protection 
under the law.5 The purpose of the Endangered Species Act is in part “to provide a means 
whereby the ecosystems upon which endangered species and threatened species depend may be 
conserved [and] to provide a program for conservation of such endangered and threatened 
species.”6 The secretaries of Interior and Commerce administer the ESA through FWS and 
NMFS respectively. FWS has jurisdiction over terrestrial species, non-marine aquatic species, 
and certain marine species while on land. NMFS has jurisdiction over marine species and most 
anadromous fish.  

To fulfill the substantive purpose of the ESA, federal agencies are required to “insure that any 
action authorized, funded, or carried out by such agency . . . is not likely to jeopardize the 
continued existence of any endangered species or threatened species or result in the adverse 
modification of [the critical] habitat of such species.”7 An action will cause “jeopardy” if it 
“reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of 
both the survival and recovery of a listed species in the wild by reducing the reproduction, 
numbers, or distribution of that species.”8 

The first step in the Section 7 process is for the agency authorizing the project to determine if the 
proposed action “may affect” an endangered or threatened species.9 If the agency determines the 
action will not affect a listed species, and FWS/NMFS concurs, no further action is required. If, 
on the other hand, the action agency has determined that the proposed action “may affect” a 
listed species or critical habitat, it may initiate “informal consultation” with FWS/NMFS.10 If  

5 Tennessee Valley Authority v. Hill, 437 U.S. 153, 174 (1978). 
6 16 U.S.C. § 1531(b). 
7 Id. § 1536(a)(2). 
8 50 C.F.R. § 402.02. 
9 Id. § 402.02. 
10 Id. § 402.13. 
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during this process it is revealed that the action is “likely to adversely affect” a listed species or 
critical habitat, formal consultation is required.11 

The formal consultation process requires a written statement, known as a “biological opinion,” 
setting forth the Secretary’s opinion detailing how the agency action affects the species or its 
critical habitat.12 After FWS/NMFS analyzes the direct, indirect and cumulative effects of the 
proposed action it makes a finding as to whether the action “is likely to jeopardize the continued 
existence of the species.”13 If it is determined that the action will jeopardize a species or 
adversely modify the species’ critical habitat, the biological opinion must list any “reasonable 
and prudent alternatives” to the proposed action that would not result in jeopardy to the species.14 

If FWS/NMFS concludes that the action or the RPAs will not cause jeopardy, but may result in 
the take of a listed species, FWS/NMFS must issue an incidental take statement (ITS) that 
specifies “the impact, i.e., the amount or extent, of . . . incidental taking” that may occur.15 

To “take” an endangered or threatened species means “to harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect” it, or “to attempt to engage in any such conduct.”16 “Harm” 
includes significant habitat modification or degradation that results in death or injury to listed 
species “by significantly impairing essential behavioral patterns, including breeding, feeding, or 
sheltering.”17 “Harass” is defined as intentional or negligent actions that create a likelihood of 
injury to listed species “to such an extent as to significantly disrupt normal behavioral patterns 
which include, but are not limited to, breeding, feeding or sheltering.”18 Congress intended the 
term “take” to be defined in the “broadest possible manner to include every conceivable way” a 
person could harm or kill fish or wildlife.19 

An ITS must include “reasonable and prudent measures . . . necessary . . . to minimize such 
impact,20 and must specify the permissible level of taking, “thus . . . serv[ing] as a check on the 
agency’s original decision that the incidental take of listed species resulting from the proposed 
action will not [jeopardize the continued existence of the species].”21 In addition, when the listed 
species to be taken are marine mammals, the take must first be authorized pursuant to the Marine 
Mammal Protection Act (MMPA) and the ITS must include any additional measures necessary 
to comply with the MMPA take authorization.22 

Compliance with the biological opinion and its incidental take statement protects federal 
agencies, and others acting under the biological opinion, from enforcement action under Section 

11 Id. § 402.12(j). 
12 16 U.S.C. § 1536(b)(3)(A); 50 C.F.R. § 402.02. 
13 16 U.S.C. § 1536(b). 
14 Id. § 1536(b)(3)(A). 
15 50 C.F.R. § 402.14(h)(3). 
16 16 U.S.C. § 1532(19). 
17 50 C.F.R. § 17.3. 
18 Id. 
19 See S. Rep. No. 93-307, at 7 (1973), as reprinted in 1973 U.S.C.C.A.N. 2989, 2995. 
20 16 U.S.C. § 1536(b)(4). 
21 Id.; Center for Biological Diversity v. Salazar, 695 F.3d 893, 911 (9th Cir. 2012). 
22 50 C.F.R. § 402.14(h)(3). 
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9’s prohibition against take;23 however, take not in compliance with a biological opinion or 
absent a valid take statement or take permit is in violation of Section 9 of the ESA. 

Even after the procedural requirements of a consultation are complete, the ultimate duty to 
ensure that an activity is not likely to cause jeopardy to a listed species lies with the action 
agency. An action agency’s reliance on an inadequate, incomplete, or flawed biological opinion 
cannot satisfy its duty to avoid the likelihood of jeopardy to listed species.24 

Moreover, although the Section 7 formal consultation process is complete upon the of a 
biological opinion, reinitiation of formal consultation is required and shall be requested by the 
Federal agency or by FWS/NMFS, where discretionary Federal involvement or control over the 
action has been retained or is authorized by law and:  

(1) If the amount or extent of taking specified in the incidental take statement is 
exceeded; 

(2) If new information reveals effects of the action that may affect listed species 
or critical habitat in a manner or to an extent not previously considered; 

(3) If the identified action is subsequently modified in a manner that causes an 
effect to the listed species or critical habitat that was not considered in the 
biological opinion; or 

(4) If a new species is listed or critical habitat designated that may be affected by 
the identified action.25 

Furthermore, once the agencies reinitiate consultation, the action agency, here the Corps, shall 
not make any irretrievable commitment of resources with respect to the agency action which has 
the effect of foreclosing the formulation or implementation of any reasonable and prudent 
measures which would not violate subsection (a)(2) of this section.”26 Congress enacted Section 
7(d) “to ensure that the status quo would be maintained during the consultation process, to 
prevent agencies from sinking resources into a project in order to ensure its completion 
regardless of its impacts to endangered species”.27 Congress amended the ESA to include this 
provision to prevent agencies from steamrolling activities in order to secure completion of 
projects.28 

Federal agencies have additional responsibilities under Section 7(a)(1) of the ESA, including a 
requirement that they “utilize their authorities in furtherance of the purposes of [the Act]” and to 
“carry[ ] out programs for the conservation of” listed species.29 The ESA defines “conservation” 
to mean the use of “all methods and procedures” that are necessary to recover a listed species to 

23 16 U.S.C. §§ 1536(o)(2); 1538(a); 50 C.F.R. § 17.31(a). 
24 See, e.g., Florida Key Deer v. Paulison, 522 F.3d 1133, 1145 (11th Cir. 2008) (action agency must independently 
ensure that its actions are not likely to cause jeopardy); Pyramid Lake Tribe of Indians v. U.S. Dep’t of Navy, 898 
F.2d 1410, 1415 (9th Cir. 1990) (same). 
25 50 C.F.R. § 402.16. 
26 16 U.S.C. § 1536(d). 
27 Washington Toxics v. EPA, 413 F.3d 1024, 1034-35 (9th Cir. 2005). 
28 National Wilderness Institute v. Corps, 2005 U.S. Dist. LEXIS 5159 (D.D.C. Mar. 23, 2005). 
29 16 U.S.C. § 1536(a)(1). 
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the point where protections under the act are no longer necessary.30 Thus, section 7(a)(1) requires 
each federal agency to ensure that its actions are consistent with the recovery of listed species.31 

III. LAKE OKEECHOBEE & HARMFUL DISCHARGES TO THE NORTHERN 
ESTUARIES 

The Greater Everglades Ecosystem stretches from Orange County to Monroe County, and 
comprises a network of freshwater ponds and sloughs, prairies, and forested uplands. 
Historically, water flowed from Shingle Creek just south of present day Orlando, through the 
Kissimmee River, into Lake Okeechobee and south where it reached Florida Bay.  

More than a century ago, the Everglades was drained for development, agricultural production, 
and subsequently, for flood control. In 1948, Congress approved the Flood Control Act of 1948, 
which authorized the Central and Southern Florida Project for Flood Control and Other Purposes 
(C&SF Project). The purpose of the C&SF Project was to provide flood control; water supply for 
municipal, industrial, and agricultural uses; prevention of saltwater intrusion; water supply for 
Everglades National Park; recreation; and protection of fish and wildlife resources.32 To 
accomplish these objectives, the Corps constructed a network of levees, water storage areas, 
pumps and canal improvements in south Florida.33 This network of canals, levees, and water 
control structures has fundamentally altered the nature of the ecosystem, and today, the 
Everglades is half the size it was a hundred years ago.34 

Moreover, much of what remains of the historic Everglades is heavily polluted by phosphorous, 
nitrogen, and mercury as a result of urban and agricultural development.35 Most of this pollution 
is from “nonpoint sources” which are a type of pollution that “arises from many dispersed 
activities over large areas” and “not traceable to any single discrete source.”36 These diffuse  
sources of pollution (like farms and roadways) are sources from which runoff drains into a 
watershed.37 

A. Lake Okeechobee 

Lake Okeechobee and the rivers that drain it to the Gulf of Mexico and Atlantic Ocean – the 
Caloosahatchee and St. Lucie rivers, respectively – are human-altered systems that help sustain 
the greater Everglades region. Lake Okeechobee is often referred to as the “liquid heart” of the 

30 Id. at 1532(3). 
31 See 50 C.F.R. § 402.15(a) (explaining that it is each agency’s continuing obligation to “determine whether and in 
what manner to proceed with the action in light of its section 7 obligations” to protect and recover listed species). 
32 68 Fed. Reg. 64200, Programmatic Regulations for the Comprehensive Everglades Restoration Plan, (Nov. 12, 
2003). 
33 Id. . 
34 Florida Department of Environmental Protection, Brief History of the Everglades, at 
http://www.dep.state.fl.us/evergladesforever/about/default.htm.
35 National Research Council, National Academy of Sciences, Preface to Progress Towards Restoring the 
Everglades: The Fourth Biennial Review (2012), available at http://www.nap.edu/catalog/13422/progress-toward-
restoring-the-everglades-the-fourth-biennial-review-2012 
36 Nw. Envtl. Def. Ctr. v. Brown, 640 F.3d 1063, 1070 (9th Cir. 2011). 
37 American Farm Bureau Federation v. United States Envtl. Protection Agency, 792 F. 3d 281, 289 (3d Cir. 2015). 
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Everglades, encompassing 730 square miles. The lake is home to alligators, snail kites, bald 
eagles, crested caracara, Florida manatees, and grasshopper sparrows. 

Over the past several decades, the lake has been heavily polluted by nutrients, particularly 
phosphorous, from nonpoint source runoff. After years of delay, and following a suit by 
environmental and conservation organizations to compel action,38  the state of Florida adopted a 
Total Maximum Daily Load (TMDL) in 2001 for Lake Okeechobee limiting phosphorous to 140 
metric tons a year and set a target date of 2015 to meet the phosphorous TMDL.39 A TMDL is 
the amount of a pollutant that can enter a particular water without violating state water quality 
standards established pursuant to the Clean Water Act.40 To implement and achieve the TMDL, 
the Lake Okeechobee Protection Act directed the Florida Department of Environmental 
Protection to create a “Lake Okeechobee Protection Plan” (LOPP). The LOPP set a target date of 
2015 to meet the phosphorous TMDL.41 

When 2015 came and went, the state was far from meeting the TMDL. The Florida Legislature 
amended the law in 2016 calling for the achievement of the TMDL 20 years after the adoption of 
a basin management action plan (BMAP),42 which was finalized in 2014. Consequently, this 
nonpoint source pollution is managed in the BMAP through non-regulatory controls (i.e. “best 
management practices”).43 If achieving the TMDL within 20 years is “not practicable” additional 
five-year milestones can be established.44 

The lake has been besieged by nutrient pollution for decades and there are few signs that things 
are improving. A 2014 environmental report prepared by the South Florida Water Management 
District (SFWMD) revealed that the five-year phosphorous load was 451 metric tons, which is 
311 metric tons or 322% of the water quality goal.45 The majority of these nutrients entered the 
watershed from agricultural and urban sources. An estimated 4,256 metric tons of new 
phosphorous are added each year.46 There have been no significant reductions in phosphorous 
loading in many of the Okeechobee sub-watersheds.47 As the SFWMD summarized in its 2011 
environmental report, “more aggressive nutrient control measures still need to be implemented in 

38 See Florida Wildlife Federation v. Browner, 4:98-CV-2560-WS (N.D. Fla. July 2, 1999).  
39 §373.4595, Fla. Stat. (2000); Florida Department of Environmental Protection. 2001. Total Maximum Daily Load 
for Total Phosphorous Lake Okeechobee, Florida..
40 American Farm Bureau Federation v. EPA, 792 F.3d at 299. 
41 § 373.4595, Fla. Stat (2000). 
42 See id (2018). 
43 See Florida Department of Environmental Protection. 2014. Final Basin Management Action Plan for the 
Implementation of Total Maximum Daily Loads for Total Phosphorous by the Florida Department of Environmental 
Protection in Lake Okeechobee, available at https://floridadep.gov/sites/default/files/LakeOkeechobeeBMAP.pdf. 
Voluntary measures, such as BMPs, have been the hallmark of nonpoint source pollution management since 1972 
even though there continues to be little empirical evidence on the relative effectiveness of such schemes. See Oliver 
A. Houck, Cooperative Federalism, Nutrients, and the Clean Water Act: Three Cases Revisited, 44 Envtl. L. Rep. 
10426 (2014). 
44 See § 373.4595(3)(b), Fla. Stat (2018). 
45 SFWMD South Florida Environmental Report 2014. Pg. 8-3, 8-34, 8-35 at 
http://apps.sfwmd.gov/sfwmd/SFER/2014_SFER/v1/chapters/v1_ch8pdf.
46 The HDR Team. 2010. Nutrient budget analysis for the Lake Okeechobee watershed: final comprehensive report. 
SFWMD, West Palm Beach. 
47 SFWMD South Florida Environmental Report 2011, Pg. 10-49 at 
http://my.sfwmd.gov/portal/page/portal/pg_grp_sfwmd_sfer/portlet_prevreport/2011_sfer/v1/chapters/v1_ch10.pdf 
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all the surrounding basins that discharge to the lake in order to reach the lake’s TMDL goal of 
140 mt of phosphorous per year.”48 

The University of Florida Water Institute recently examined the Lake Okeechobee TMDL and 
BMAP in their independent technical review, entitled Options to Reduce High Volume 
Freshwater Flows to the St. Lucie and Caloosahatchee Estuaries and Move More Water from 
Lake Okeechobee to the Southern Everglades.49 Since 1974, annual total phosphorous loads to 
Lake Okeechobee have exceeded 500 metric tons nearly 50% of the time.50 Averaged over the 
41-year period of record, the annual phosphorous load is approximately 3.6 times the annualized 
TMDL.51 Thus, annual average phosphorous loads will have to be reduced by more than 350 
metric tons per year to meet the current TMDL for the Lake.52 The study found that the current 
efforts to achieve the Lake Okeechobee TMDL “have proven inadequate” and that “none of the 
current BMAPs for the Lake Okeechobee, St. Lucie or Caloosahatchee watersheds will achieve 
their respective TMDLs within the next 5 years.”53 The study explained that additional controls, 
such as flow equalization basins, storage treatment areas, and “aggressive BMPs” that include in-
situ immobilization of legacy phosphorous by chemical amendments, will be needed to meet 
TMDL targets.”54 New field-verified agricultural and urban Best Management Practices (BMPs) 
that protect water quality, advance in situ treatment technologies, and the strategic placement of 
additional FEB-STAs in priority basins will be essentials to achieve State and Federal water 
quality standards.55 Beyond these approaches, the substantial amount of legacy phosphorus in the 
Northern Everglades watersheds “will necessitate new and more aggressive strategies to combat 
the mobility of phosphorous.”56 

B. The Caloosahatchee River 

The 67-mile long Caloosahatchee River travels from Lake Okeechobee through Glades, Hendry, 
and finally Lee County, before meeting the Gulf of Mexico as a highly important resource for 
biodiversity. The river and estuary are home to the only known pupping grounds of the federally 
endangered smalltooth sawfish. The area is an important warm water refuge for the federally 
threatened Florida manatee. Five species of ESA-listed sea turtles frequent the estuary and 
nearby Gulf of Mexico: loggerhead, green, Kemp’s ridley, hawksbill, and leatherback.  

Five national wildlife refuges lie within the Caloosahatchee River and estuary, including J.N. 
“Ding” Darling National Wildlife Refuge, Pine Island National Wildlife Refuge, Matlacha Pass 
National Wildlife Refuge, Island Bay National Wildlife Refuge, and Caloosahatchee National 
Wildlife Refuge. These refuges comprise the Ding Darling Refuge Complex and total 8,000 
acres of trust resources that are being adversely impacted by LORS. The Department of Interior 

48 Id. at 10-48. 
49 Graham, W.D., et al. 2015. Options to Reduce High Volume Freshwater Flows to the St. Lucie and 
Caloosahatchee Estuaries and Move More Water from Lake Okeechobee to the Southern Everglades. An 
Independent Technical Review by the University of Florida Water Institute. 
50 Id. at 63. 
51 Id. at 63-64. 
52 Id. at 64. 
53 Id. at 84. 
54 Id. 
55 Id. at 7. 
56 Id. at 131. 
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has acknowledged that Lake Okeechobee discharges impact water quality at the refuges, 
contributing to “red tides, eutrophication, impaired water bodies, mercury contamination, and 
pesticides and polychlorinated biphenyls” in the Caloosahatchee ecosystem,57 and has described 
impacts from dry season lack of flows as allowing “saltwater from the Gulf of Mexico to migrate 
into brackish estuaries and up the Caloosahatchee River, thus raising the salinities of San Carlos 
Bay and the waters of the refuges.”58 

C. The St. Lucie Estuary 

The St Lucie River and estuary is a 7-mile long system that makes its way from Lake 
Okeechobee through St. Lucie and Martin counties where it meets up with the greater Indian 
River Lagoon system, which is recognized as one of the most diverse estuarine environments in 
North American with more than 4,300 plants and animals. Sea turtles, smalltooth sawfish and 
manatees rely on these waters for warm water refuge, fresh water, and other essential habitat 
functions. Boulder star, elkhorn and staghorn coral are found off the coast near the estuary’s 
outlet. The lagoon also supports productive fisheries and tourism, and some of the only 
bioluminescent waters in the continental United States. The St. Lucie River is an Outstanding 
Florida Water and the North Fork of the St. Lucie is a state aquatic preserve and part of Florida’s 
“Save Our Rivers” program.59 

D. Managing Water Levels in Lake Okeechobee 

Historically, water traveling through the system would take 6-8 months to travel from the 
northern part of the system to Lake Okeechobee, but due to the channelization of the system and 
upstream agriculture, water arrives at the lake in one month.60 This coupled with the diking of 
the south side of the lake which cuts off natural flow to the Everglades, causes lake levels to rise 
rapidly, and for the Corps to release large volumes of water to the northern estuaries to lower the 
risk of damage to the Hebert Hoover Dike. Nearly 70% of the rainfall enters the system during 
just five months of the year, and each year is highly variable with annual rainfall varying as 
much as 82% between wet and dry years.61 El Nino years,62 competing water users, and aging 
plumbing further strain the system. The northern estuaries are connected to Lake Okeechobee 
and are a part of the Greater Everglades ecosystem. 

57 Department of the Interior, J.N. “Ding” Darling National Wildlife Refuge, 2010 (DOI 2010). 
58 Id. . 
59 See Rule 62-302.700, F.A.C. 
60 Florida Oceanographic Society. 2013. Water Flows & Current Issues. Presentation to Florida Governor Rick 
Scott. 
61 Graham, W.D., et al. 2015. Options to Reduce High Volume Freshwater Flows to the St. Lucie and 
Caloosahatchee Estuaries and Move More Water from Lake Okeechobee to the Southern Everglades. An 
Independent Technical Review by the University of Florida Water Institute. 
62 FWS 2007, citing 1981-82 drought, followed by the “Mother of All El Ninos” in 1982-1983, to moderately severe 
drought in 1990, and severe drought in 2001 and 2007, and hurricanes in 2004 and 2005. 
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Figure 2.1 
South Florida Water Management System 

63 

In 2000, Congress approved the Comprehensive Everglades Restoration Plan, a $10.5 billion, 35-
year-plus project to restore central and south Florida water resources, including Lake 
Okeechobee and the Everglades. As part of the Corps’ management and restoration of the 
Everglades, and with CERP in mind, it is responsible for establishing a regulation schedule for 
managing the water levels in Lake Okeechobee.64 The Corps has operated under several different 
regulatory regimes throughout the years, including the “Run 22” schedule in 1988, the “Run 25” 
schedule in 1992, and the Water Supply and Environment (WSE) schedule in 2000.65 

During the 2004 and 2005 hurricane seasons the lake sustained high water levels which caused 
the Corps to release high volumes of water to the estuaries to reduce risk of damage to the 
Herbert Hoover Dike. This in turn led to poor ecological conditions in the lake and the St. Lucie 
and Caloosahatchee estuaries.66 In 2005, the Corps revisited the WSE schedule in part to address 
concerns regarding the frequency of high volume freshwater releases from Lake Okeechobee to 

63 South Florida Water Management District, Report of Expert Review Panel Technical Evaluation of Herbert 
Hoover Dike Lake Okeechobee, Florida, 2016 (SFWMD 2016). 
64 Corps 2008 at 1. 
65 FWS 2007 at 6. 
66 Id. at 47. 
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the rivers.67 In 2007, the Corps established LORS to replace the WSE to address periods of high 
water events, to preserve the integrity of the dike, to protect ecological resources of the lake’s 
littoral zone, and to reduce high discharges to the estuaries. The regulation schedule is a 
compilation of operating criteria, guidelines, rule curves and specifications for the storage and 
release of water from Lake Okeechobee to the St. Lucie Canal (C-44) and the Caloosahatchee 
Canal (C-43) and River, and is an ongoing agency action.68 The Corps intended to use LORS 
only until the Herbert Hoover Dike repairs had been completed, or certain CERP projects had 
been completed, and in any event, only until 2010.69 

E. Herbert Hoover Dike Repairs 

Dike repairs began in 1999 with Reaches 1-3 prioritized because the risk of loss of life.70 Reach 
1A was completed in 2005, but SFWMD expressed “considerable uncertainty regarding the 
effectiveness of the proposed repair measures.”71 In 2006, it was estimated that Reach 1 would 
be completed in March 2010, Reach 2 by 2013, and Reach 3 by 2012.72 In 2007, the Corps 
launched an effort to rehabilitate the HHD, investing more than $500 million from 2007-2016.73 

The Corps’ 2016 Dam Safety Modification Study proposed a revised rehabilitation plan for 
HHD. While the Corps has completed repairs to Reach 1, repairs to Reach 2 and 3 are now 
scheduled to be completed by 2020.74 

The 2016 Herbert Hoover Dike Dam Safety Modification Study states that the goal of repairing 
the dike is to make the dike safe under the current LORS schedule; however, it also found that 
even when repaired, the dike will not provide a final solution for managing lake levels.75 The 
Corps had “not determined what, if anything, will be done with the Lake Okeechobee regulation 
schedule once rehabilitation of the Herbert Hoover Dike is complete,” and has stated that “[a] 
process to revise LORS 2008 is not scheduled to begin until 2022.”76 The July 2018 Draft 
Integrated Delivery Schedule advanced this timeline to revise LORS with a scheduled start date 
of 2019 and completion date of 2023, one year after the scheduled Herbert Hoover Dike 

67 U.S. Army Corps of Engineers, Final Environmental Impact Statement on the Lake Okeechobee Regulation 
Schedule (Corps 2008a) at ii; National Marine Fisheries Service, NMFS Concurrence Letter on Lake Okeechobee 
Regulation Schedule (2007) at 1, 2 (NMFS 2007). 
68 Corps 2008; See Central and Southern Florida Project for Flood Control and Other Purposes, System Operating 
Manual, Vol. I. 
69 FWS 2007 at 1. The Corps intended that LORS be in effect until the earlier of (1) implementation of a new lake 
schedule as a component of the system-wide operating plan for CERP Band 1 projects and Florida’s Acceler8 
projects; or (2) completion of HHD seepage berm construction or equivalent dike repairs for reaches 1, 2, and 3, 
upon information and belief, the Corps intended LORS to be interim and only last until 2010. Corps 2018a. 
70 SFWMD 2016. 
71 Id.. 
72 Id.. 
73 National Academies of Sciences, Engineering, and Medicine. 2016. Progress Toward Restoring the Everglades: 
The Sixth Biennial Review – 2016. Washington, DC: The National Academy Press (NAS 2016). 
74 Elsken, K. Storm damage sets back river restoration; repairs estimated at $11 million, Lake Okeechobee News 
(May 9, 2018); U.S. Army Corps of Engineers, Fact Sheet: South Florida Ecosystem Restoration. 2017.
75 U.S. Army Corps of Engineers, Herbert Hoover Dike Dam Safety Modification Study: Glades, Hendry, Martin, 
Okeechobee and Palm Beach Counties, Florida. 2016; South Florida Water Management District, Report of Expert 
Review Panel Technical Evaluation of Herbert Hoover Dike Lake Okeechobee, Florida, 2006.
76 NAS 2016. 
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completion,77 but this revision is not intended to address ongoing harm to the estuary from the 
current 2008 LORS. The Corps’ July 2018 update to the Integrated Delivery Schedule (IDS) 
SFER Program Snapshot Through 2030 reports the “Lake Okeechobee Regulation Schedule 
Revision accelerated to FY19-22 (to sync with accelerated schedule of HHD) dependent upon 
FY19 funding.”78 The purpose of the review is to “provide an opportunity to evaluate the 
feasibility and the benefits and risks of allowing higher water levels in the lake once the Herbert 
Hoover Dike repairs are compete.”79 

Additionally, new information and changes in lake management and planned projects have 
“reduced the storage capacity envisioned originally in CERP by over one million acre feet 
compared to the 1999 plan, which could have serious ecological consequences in both the 
northern estuaries and the Everglades ecosystem.”80 Therefore, there is considerable uncertainty 
regarding future Lake Okeechobee regulation, available water storage beyond Lake Okeechobee, 
and the impacts of a changing climate.81 

IV. TOXIC ALGAE 

The Corps flushes large volumes of water out to the estuaries to protect the integrity of the 
Herbert Hoover Dike. The shallow lake along with the nutrient runoff from north of the lake 
provide the ideal conditions for the algal blooms.82 

In 2016, January rainfall raised the lake level nearly two feet. It then took constant releases until 
mid-April for the lake to return to the pre-rainfall level going into rainy season. In 2017, 
Hurricane Irma caused the lake to rise over three and a half feet, putting the lake at the highest 
levels since the Corps started operating under LORS.83 The heavy rain that came with Hurricane 
Irma and above-average rainfall in spring 2018 set the stage for another large-scale summer algal 
bloom in Lake Okeechobee in 2018, which prompted the Corps to initiate large-scale discharges 
out of the S-77 canal (Caloosahatchee) and S-380 canal (St. Lucie) on June 2, 2018. This water 
was rich in nutrients and algae and diluted the normally saline water, creating conditions for the 
growth and survival of intense cyanobacteria blooms in the estuaries. This happened in 2005 and 
2016 as well.84 The dominant algae discharged was the cyanobacteria microcystis aeruginosa. 

77 National Academies of Sciences, Engineering, and Medicine. 2018. Progress Toward Restoring the Everglades: 
The Seventh Biennial Review – 2018. Washington, DC: The National Academy Press (NAS 2018). 
78 U.S. Army Corps of Engineers, Integrated Delivery Schedule (IDS) SFER Program Snapshot Through 2030. 
2018. 
79 NAS 2018. 
80 NAS 2016. 
81 Id. . 
82 Havens, K. 2013. Deep Problems in Shallow Lakes: Why Controlling Phosphorus Inputs May Not Restore Water 
Quality. IFAS Extension. University of Florida; Havens, K, et al. 2016. Natural Climate Variability Can Influence 
Cyanobacteria Blooms in Florida Lakes and Reservoirs. IFAS Extension. University of Florida.
83 Corps letter to Mast July 5, 2018, at 1. 
84 Philips, E. et al. 2012. Climatic Influences on Autochthonous and Allochthonous Phytoplankton Blooms in a 
Subtropical Estuary, St. Lucie Estuary, Florida, USA. 
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It is well known that the release of large amounts of water from the lake contribute nutrients 
downstream and lead to the formation of toxic algae blooms in the northern estuaries.85 The 
damaging discharges from Lake Okeechobee in 2016 and again in 2018 had a significant impact 
on the ecology of the northern estuaries, harming the economy, including significant economic 
losses in commercial fishing, recreation tourism, and the real estate sectors.86 

The human-caused nutrient pollution from Lake Okeechobee is contributing to the harmful algae 
blooms of both red tide and blue-green algae.87 According to Dr. Karl Havens, “high levels of 
nitrogen and phosphorus are washing into the water from agricultural lands, leaky septic 
systems, and fertilizer runoff.”88 The lake has been plagued by nutrient pollution for decades 
and there are little signs that things are improving.  

From July through September 2016, bloom conditions persisted with a peak in July of roughly 
200 square miles. In 2017, phosphorous loading to the lake approached 2.3 million pounds, the 
highest ever recorded. While the total incidents of bloom detections were less than in 2013, the 
2017 samples had the highest recorded concentration of microcystin collected in the past five 

85 NAS 2018. 
86 South Florida Water Management District. 2018. Central Everglades Planning Project Post Authorization Change 
Report: Feasibility Study and Draft Environmental Impact Statement. (SFWMD 2018b).  
87 Havens, K. 2018. What is Causing Florida’s Algae Crisis? 5 Questions Answered. (Havens 2018a). 
88 Id.. 
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years.89 By July 2018, 90% of the surface of Lake Okeechobee was covered with a blue green 
algae bloom. 

A. Blue-Green Algae: Cyanobacteria 

Cyanobacteria, particularly microcystis, have been found in Lake Okeechobee and the northern 
estuaries. Microcystis aeruginosa has been correlated with nitrogen and phosphorous, and toxic 
strains may have higher nitrogen and phosphorous requirements.90 Exposure of Microcystis 
aeruginosa to saltwater may increase its toxicity.91 

These cyanobacteria, or blue-green algae as they are commonly known, are hepatoxins and have 
been linked to poisoning and cancer.92 According to one leading expert, “[c]yanotoxins are 
among the most potent toxins known, far more potent than industrial chemicals.”93 The non-
protein amino acid, beta-N-methylamino-L-alanine (BMAA), is a cyanobacteria-derived toxin 
that has been linked to neurodegenerative diseases like ALS (Amyotropihc Lateral Sclerosis) and 
Parkinsonism Dementia Complex (ALS/PDC).94 Most cyantobacteria produce BMAA.95 People 
near blue-green algae blooms likely inhale the toxins deep into their lungs.96 BMAA can 
biomagnify up some food chains and may pose an increasing human health risk.97 BMAA 
biomagnification has been recorded in cyanobacteria to cycads to fruit bats, feral pigs, and flying 
squirrels.98 The Chamorro of Guam, who consumed the bats, pigs and squirrels had a 100-fold 
increase in ALS/PDC.99 The Chamorro who died of these neurodegenerative diseases as well as 
Canadian patents with Alzheimer’s disease had high concentrations of BMAA.100 There is 

89 Zhang, J. et al. 2018. Chapter 8B: Lake Okeechobee Watershed Research and Water Quality Monitoring Results 
and Activities in 2018 South Florida Environmental Report – Volume I. 
90 Cessa, M. (ed). 2014. Beaches: Erosion, Management Practices and Environmental Implications. Environmental 
Health-Physical, Chemical and Biological Factors.
91 Rosen, B.H. et al. 2018. Understanding the effect of salinity tolerance on cyanobacteria associated with a harmful 
algal bloom in Lake Okeechobee, Florida: U.S. Geological Survey Scientific Investigations Report 2018-5092, 32 p. 
https://doi.org/10.3133/sir20189082.
92 A hepatoxin is a toxic chemical that damages the liver. Zanchett, G. and Oliveira-Filho, E.C. 2013. Cyanobacteria 
and Cyanotoxins: From Impacts on Aquatic Ecosystems and Human Health to Anticarcinogenic Effects. Toxins 
2013, 5.
93 Hudnell, K. 2009. Congressional Testimony. 
94 Banack, S.A. et al. 2010. The Cyanobacteria Derived Toxin Beta-N-Methylamino-L-Alanine and Amyotrophic 
Lateral Sclerosis  Toxins 2010, 2, 2837-2850; doi: 10.3390/toxins2122837; Bienfang, P.K. et al. 2011. Prominent 
Human Health Impacts from Several Marine Microbes: History, Ecology, and Public Health Implications. 
International Journal of Microbiology. Vol. 2011. Article ID 152815; doi:10.1155/2011/152815. 
95 Brand, L. et al. 2010. Cyanobacteria Blooms and the Occurrence of the neurotoxin beta-N-methylamino-L-alanine 
(BMAA) in South Florida Aquatic Food Webs. Harmful Algae. 2010 Sept. 1; 9(6): 620-635; 
doi:10.1016/j.hal.2010.05.002 (Brand 2010).
96 Williams, A. 2018. Algae toxins are airborne and can reach deep into human lungs, FGCU research shows. Fort 
Myers News-Press. Nov. 27, 2018. 
97 Brand, L. 2009. Human exposure to cyanobacteria and BMAA. Amyotrophic Lateral Sclerosis, 2009, 
(Supplement 2): 85-95 (Brand 2009). 
98 Cox, P.A. and O.W. Sacks. 2002. Cycad neurotoxins, consumption of flying foxes, and ALS-PDC disease in 
Guam. Neurology. 2002 Mar. 26; 5896): 956-9; Holtcamp, W. 2012. The Emerging Science of BMAA. 
Environmental Health Perspectives. Vol. 120, No. 3. 
99 Murch, S.J. et al. 2004. Occurrence of B-methylamino-L-alanine (BMAA) in ALS/PDC patients from Guam. Acta 
Neurol Scand. 2004; 110: 267-9. 
100 Pablo, J. et al. 2009. Cyanobacterial neurotoxin BMAA in ALS and Alzheimer’s disease. Acta Neurol Scand. 
Published online 26 Feb, 2009. 

60-Day Notice of Endangered Species Act Violations Regarding the Lake Okeechobee Regulation Schedule 
-14-

009402 

https://doi.org/10.3133/sir20189082
https://ALS/PDC.99
https://squirrels.98
https://lungs.96
https://ALS/PDC).94
https://cancer.92
https://toxicity.91
https://requirements.90
https://years.89


 

 

 

 
 

 

 

  
  

  
   
  

    
   

 
     

 
  

   

    

 
     

 

 

 

concern that people exposed to waterborne BMAA may have an increased risk of 
neurodegenerative disease.101 

BMAA concentrations of animals exposed to cyanobacteria have been observed in Florida, 
including moderate amounts in mollusks and high concentrations in fish in the Caloosahatchee 
River.102 Bottlenose dolphins can eat similar diets to humans (fish and crustaceans), and those 
that have died in the Indian River Lagoon have similar concentrations of BMAA in their brains 
as humans that have died of neurodegenerative diseases.103 Impacted wildlife in Florida have 
been found to have similar concentrations of BMAA as in impacted wildlife in Guam.104 Even 
coral in Florida are being overgrown by cyanobacteria and cyanobacterial diseases.105 

In August 2018, the Florida Department of Environmental Protection collected water samples 
with toxic algae at the rate of 110 parts per billion, 10 times the level the World Health 
Organization has determined to be hazardous for humans in recreational waters.106 Testing had 
detected even higher levels in July 2018 at 154.38 PPB and 33,000 PPB in 2016. Dozens of 
people have been hospitalized after being exposed to the toxic algae, which doctors describe as a 
“health hazard.”107 

A study sampling cyanobacteria in St. Lucie during the 2016 event detected concentrations of 
microcystins that greatly exceeded World Health Organization Guideline Values for drinking 
and recreational water, and also detected the neurotoxins anatoxin-a(S) and BMAA.108 

Additional research is underway at Florida Atlantic University after taking blood, urine, nose, 
and throat swab samples from people exposed to the 2018 bloom.109 

Cyanobacteria are frequently dominant in waters without detectable red tide, suggesting that they 
may play an important role in providing fuel to initiate red tide blooms.110 The cyanobacteria 
synechococcus is a potential prey source in nutrient poor environments for red tide.111 

Synechococcus has been detected in the Lake Okeechobee system.112 Studies suggests that 

101 Metclaf, J. and G. Codd. 2009.  Cyanobacteria, neurotoxins and water resources: Are there implications for 
human neurodegenerative disease? Amyotrophic Lateral Sclerosis, 2009; (Supplement 2): 74-78.
102 Brand 2010. 
103 Brand 2009; Brand 2010. 
104 Brand 2009. 
105 Paul, V.J. et al. 2005. Benthic cyanobacterial bloom impacts the reefs of southern Florida (Broward County, 
USA), Coral Reefs. 2005; 24:693-7; Richardson, L.L. et al. 2003. Ecological physiology of the black band disease 
cyanobacterium Phormidium corallyticum. FEMS Microbiol Ecol. 2003; 43:287-98. 
106 Wright, P. 2018. Florida’s Blue-Green Algae Bloom 10 Times Too Toxic to Touch, Testing Shows. Aug. 10, 
2018. Weather.com (Wright 2018).  
107 Id.. 
108 Metcalf, J.S. 2018. Public health responses to toxic cyanobacteria blooms: perspectives from the 2016 Florida 
event. Water Policy. Creative Commons. 
109 Williams, A. 2018(a). Researchers in town testing residents for exposure to algae toxins. Fort Myers News-Press 
Oct. 15, 2018. 
110 Jones, K. et al. 2010. Comparative analysis of bacterioplankton from Karenia brevis bloom and nonbloom water 
on the west Florida shelf (Gulf of Mexico, USA) using 16SrRNA gene clone libraries. FEMS Microbiol Ecol 73 
(2010) 468-485 (Jones 2010).  
111 Id.; Gilbert, P. 2011. Grazing by Karenia brevis on Synechococcus enhances its growth rate and may help to 
sustain blooms. 
112 Rosen, B. et al. 2016. Cyanobacteria of the 2016 Lake Okeechobee and Okeechobee Waterway Harmful Algal 
Bloom.  
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nutrients including phosphorous and nitrogen from discharges can energize or reawaken red 
tide.113 

B. Red Tide: Brevetoxin 

Red tide has been called “one of the most common chemical stressors impacting South Florida 
coastal and marine ecosystems,”114 and studies suggests that nutrients including phosphorous and 
nitrogen from discharges as well as biomass killed by cyanobacteria can energize or reawaken 
red tide.115 Red tide is caused by the dinoflagellate Karenia brevis which produces brevetoxins 
which kill fish,116 make filter-feeding fish extremely toxic to other animals, and cause respiratory 
and intestinal distress in humans.117 Red tide has also been linked to land mammal and bird 

113 Olascoaga, M.J. 2010. Isolation on the West Florida Shelf with implications for red tides and pollutant dispersal 
in the Gulf of Mexico. Nonlinear Process Geophys. 2010 Jan. 1; 17(6): 685-696. Doi:10.5194/npg-17-685-2010; 
Olascoaga, M.J. et al. 2008. Tracing the Early Development of Harmful Algal Blooms on the West Florida Shelf 
with the Aid of Lagrangian Coherent Structure. J. Geophys. Res. 2008; 113(c12): c12014-doi: 
10.1029/2007JC004533; Poulson-Ellestad, K. et al. 2014. Metabolics and proteomics reveal impacts of chemically 
mediated competition on marine plankton. PNAS. June 17, 2014. Vol. 11. No. 24. 9009-9014; Morey, J. et al. 2011. 
Transcriptomic response of the red tide dinoflagellate, Karenia brevis, to nitrogen and phosphorus depletion and 
addition. Genomics 2011, 12.346. 
114 Pierce, R.H. 2008. Harmful algal toxins of the Florida red tide (Karenia brevis): natural chemical stressors in 
South Florida coastal ecosystems. Ecotoxicology. 2008 Oct. 17(7): 623-631. Doi:10.1007/s10646-008-0241-x. 
115 Olascoaga, M.J. 2010. Isolation on the West Florida Shelf with implications for red tides and pollutant dispersal 
in the Gulf of Mexico. Nonlinear Process Geophys. 2010 Jan. 1; 17(6): 685-696. Doi:10.5194/npg-17-685-2010; 
Olascoaga, M.J. et al. 2008. Tracing the Early Development of Harmful Algal Blooms on the West Florida Shelf 
with the Aid of Lagrangian Coherent Structure. J. Geophys. Res. 2008; 113(c12): c12014-doi: 
10.1029/2007JC004533; Poulson-Ellestad, K. et al. 2014. Metabolics and proteomics reveal impacts of chemically 
mediated competition on marine plankton. PNAS. June 17, 2014. Vol. 11. No. 24. 9009-9014; Morey, J. et al. 2011. 
Transcriptomic response of the red tide dinoflagellate, Karenia brevis, to nitrogen and phosphorus depletion and 
addition. Genomics 2011, 12.346; Garrett, M. 2011. Harmful algal bloom species and phosphate-processing 
effluent: Field and laboratory studies. Marine Pollution Bulletin 62 (2011) 596-601; Heil, C.A. et al. 2014. Blooms 
of Karenia brevis (Davis) G. Hansen & O. Moestrup on the West Florida Shelf: Nutrient sources and potential 
management strategies based on a multi-year regional study. Harmful Algae 38 (2014) 127-43; Killberg-Thoreson, 
L. et al. 2014. Nutrients released from decaying fish support microbial growth in the eastern Gulf of Mexico. 
Harmful Algae 38 (2014) 40-49; Mulholland, M.R. et al. 2014. Contribution of diazotrpohy to nitrogen inputs 
supporting Karenia brevis blooms in the Gulf of Mexico. Harmful Algae 38 (2014) 20-29; Redalje, D.G. et al. 2008. 
The growth dynamics of Karenia brevis within discrete blooms on the West Florida Shelf. Continental Shelf 
Research 28 (2008) 24-44; Munoz, C. 2018. Scientists: Lake Okeechobee runoff may enhance red tide. Daily 
Commercial. Oct. 11, 2018.
116 Rolton, A. et al. 2014. Effects of the red tide dinoflagellate, Karenia brevis, on early development of the eastern 
oyster Crassostrea virginica and northern quahog Mercenaria mercenaria. Aquatic Toxicology 155 (2014) 199-206; 
Rolton, A. et al. 2015. Susceptibility of gametes and embryos of the eastern oyster, Crassostrea virginica, to Karenia 
brevis and its toxins. Toxicon 99 (2015) 6-15; Rolton, A. et al. 2016. Effects of field and laboratory exposure to the 
toxic dinoflagellate Karenia brevis on the reproduction of the eastern oyster, Crassostrea virginia, and subsequent 
development of offspring. Harmful Algae 57 (20016) 13-26; Walsh, J.J. et al. 2009. Isotopic evidence for dead fish 
maintenance of Florida red tides, with implications for coastal fisheries over both source regions of the west Florida 
shelf and within downstream waters of the South Atlantic Bight. Progress in Oceanography 80 (2009) 51-73. 
117 Backer, L. et al. 2005. Occupational Exposure to Aerosolized Brevetoxins during Florida Red Tide Events: 
Effects on a Healthy Worker Population. Environmental Health Perspectives. Vol. 113. Iss. 5. May 2005; Bienfang, 
P.K. et al. 2011. Prominent Human Health Impacts from Several Marine Microbes: History, Ecology, and Public 
Health Implications. International Journal of Microbiology Vol. 2011. Art. ID 152815; CDC. 2008. Illness 
Associated with Red Tide – Nassau County, Florida, 2007; Fleming, L. 2005. Initial Evaluation of the Effects of 
Aerosolized Florida Red Tide Toxins (Brevetoxins) in Persons with Asthma. Environmental Health Perspectives. 
Vol. 113. Iss. 5. May 2005; Naar, J. 2002. Brevetoxin Depuration in Shellfish via Production of Non-toxic 
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mortality,118 and can bioaccumulate.119 Exposed fish and seagrasses can accumulate high 
concentrations of brevetoxins and act as toxin vectors to dolphins and manatees.120 People 
generally do not become aware of its presence until it reaches above 100,000 cells/l, which is 
when it leads to fish kills,121 shellfish toxicity, and respiratory distress.122 

There has been an increase in red tide in southwest Florida since 1954, in abundance and 
frequency.123 Other red tide impacts include paralytic shellfish poisoning,124 neurotoxic shellfish 
poisoning, ciguatera fish poisoning, fish kills, loss of submerged vegetation, shellfish mortalities, 
and marine mammal mortalities.125 Brevetoxins are large, lipid soluble molecules that 
bioaccumulate in fatty tissue and are not easily shed or excreted.126 As a result, sublethal 
concentrations can have lethal consequences.127 Because k.brevis is a particularly delicate 
dinoflagellate, turbulence can break apart the cells and aerosolize the brevetoxins which are then 
inhaled and can cause respiratory distress.128 

Eerera et al. (2011) determined that by rapidly changing salinity to simulate the shift from 
oceanic to coastal conditions, brevetoxin was triggered, showing that brevetoxin production can 
increase dramatically in response to osmotic stress regardless of the initial source of the red 
tide.129 Sources contributing to red tide include nutrients in runoff, iron-rich atmospheric dust, 
dead marine life, and nutrient rich groundwater.130 

Metabolites: Consequences for Seafood Safety and the Environmental Fate of Biotoxins. Harmful Algae 2002 
(2002). 2004; 10: 488-490; Steensma, D. 2007. Exacerbation of Asthma by Florida “Red Tide” During an Ocean 
Sailing Trip. Mayo Clin Proc. Sept. 2007; 82(9): 1128-1130. 
118 Castle, K. et al. 2013. Coyote (Canis latrans) and domestic dog (Canis familiaris) mortality and morbidity due to 
a Karenia brevis red tide in the Gulf of Mexico. Journal of Wildlife Diseases, 49(4), 2013, pp. 955-64; Kreuder, C. 
2012 Clinicopathologic features of suspected brevetoxicosis in double-crested cormorants (phalacrocorax auritus) 
along the Florida Gulf coast. Journal of Zoo and Wildlife Medicine, 33(1):8-15. 
119 Echevarria, M. 2012. Effects of Karenia brevis on clearance rates and bioaccumulation on brevetoxins in benthic 
suspension feeding invertebrates. Aquatic Toxicology 106-107 (2012) 85-94. 
120 Flewwelling, L. et al. 2005. Red tides and marine mammal mortalities.: Unexpected brevetoxin vectors may 
account for deaths long after or remote from an algal bloom. Nature. 2005. June 9; 435(7043). 
121 Gravinese, P. et al. 2018. The effects of red tide (Karenia brevis) on reflex impairment and mortality of sublegal 
Florida stone crabs, Menippe mercenaria. Marine Environmental Research 137 (2018) 145-148.
122 Bienfang 2011; Pierce, R. 2011. Compositional changes in neurotoxins and their oxidative derivatives from the 
dinoflagellate, Karenia brevis, in seawater and marine aerosol. Journal of Plankton Research. Vol. 30. No. 2. 
123 Brand, L and A. Compton. 2007. Long-term increase in Karenia brevis abundance along the Southwest Florida 
Coast. Harmful Algae. 2007. 6(2): 232-252. doi:10.1016/j/hal.2006.08.005. 
124 Watkins, S. 2008. Neurotoxic Shellfish Poisoning. Mar. Drugs 2008, 6, 431-455; DOI: 10.3390/md20080021. 
125 Anderson, D. et al. 2008. Harmful algal blooms and eutrophication: Examining linkages from selected coastal 
regions of the United States. Harmful Algae. 2008. Dec. 1; 8(1): 39-53. Doi:10.1016/j.hal.2008.08.017. 
126 Bienfang 2011. 
127 Id.. 
128 Id.; Fleming, L. 2007. Aerosolized Red-Tide Toxins (Brevetoxins) and Asthma. Chest. 2007. Jan; 131(1): 187-
194. Doi:10.1378/chest.06-1830; Kirkpatrick, B. et al. 2010. Inland Transport of Aerosolized Florida Red Tide 
Toxins. Harmful Algae. 2010. Feb. 1; 9(2): 186-189. Doi:10.1016/j.hal.2009.09.003; Kirkpatrick, B. et al. 2011. 
Aerosolized Red Tide Toxins (Brevetoxins) and Asthma: Continued health effects after 1 hour beach exposure. 
Harmful Algae 2011. Jan. 1: 10(2): 138-143. Doi:10.1016/j.hal.2010.08.005. 
129 Errera R. and L. Campbell. 2011. Osmotic stress triggers toxin production by the dinoflagellate Karenia brevis. 
PNAS. June 28,2011. Vol. 108. No. 26.  
130 Bienfang 2011; Walsh, J.J. et al. 2006. Red tides in the Gulf of Mexico: Where, when, and why? J. Geophys Res. 
2006. Nov. 7; 111(C11003): 1-46. Doi:10.1029/2004JC002813. 
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At concentrations of >100,000 cells/l, the 12 brevetoxins produced by red tide can and have 
killed marine animals, including fish, sea turtles, manatee, sea birds, and dolphins.131 

Brevetoxins from red tide have long been known to cause manatee mortality.132 One study found 
markedly less shrimp and fish activity during red tide.133 Meanwhile, almost nothing is known 
about the longterm chronic exposure.134 

HABs have also impacted coastal economies. Red tide increases the use of emergency medical 
services, local fisheries close, and local shops are affected.135 One study found that red tide can 
cause $0.5-4 million in emergency room costs for treating respiratory illness associated with red 
tide.136 Another calculated $300,000 impacts in lifeguard absenteeism in Sarasota County 
alone.137 Anderson (2000) calculated red tide is responsible for more than $20 million tourism-
related loses every year.138 

The current, ongoing red tide bloom started in October 2017 and by November 2018, red tide 
and fish kills had reached the Florida panhandle in Okaloosa, Walton, Bay and Franklin counties 
and wrapped around the southern tip of Florida and up the Atlantic coast.139 By October 2018, 
red tide closed beaches in Pinellas, Manatee, Sarasota, Lee, Collier, Escambia, Okaloosa, 
Brevard and Indian River counties.140 Concentrations of more than 1 million K.brevis cells per 
liter were observed in Pinellas, Hillsborough, Manatee, and Sarasota counties by November 
2018.141 Governor Scott has declared a state of emergency, and by August 2018, thousands of 
tons marine life killed by the bloom had been removed, costing tax-payers millions of dollars.142 

131 Bienfang 2011; Twiner, M. et al. 2012. Comparative Analysis of Three Brevetoxin-Associated Bottlenose 
Dolphin (Tursiops truncatus) Mortality Events in the Florida Panhandle Region (USA). PLoS ONE 7(8):e42974. 
Doi:10.1371/journal.pone.0042974; Twiner, M. et al. 2011. Concurrent Exposure of Bottlenose Dolphins (Tursiops 
truncatus) to Multiple Algal Toxins in Sarasota Bay, Florida, USA. PLoS ONE 6(3): e17394. 
Doi:10.1371/journal.pone.0017394.
132 Kirkpatrick, B. et al. 2002. Florida Red Tides, Manatee Brevetoxicosis, and Lung Models Harmful Algae 2002 
(2002). 2004; 10:491-493. 
133 Indeck, K.L. 2015. A severe red tide (Tampa Bay, 2005) cause an anomalous decrease in biological sound. R. 
Soc. Open sci. 2:150337. 
134 Erdner, D. et al. 2008. Centers for Oceans and Human Health: a unified approach to the challenge of harmful 
algal blooms. From Centers for Oceans and Human Health Investigators Meeting. Woods hole, MA. USA. 24-27. 
Apr. 2007.
135 Backer, L. 2009. Impacts of Florida red tides on coastal communities. Harmful Algae 8 (2009) 618-622. 
136 Hoagland, P. et al. 2009. The Costs of Respiratory Illnesses Arising from Florida Gulf Coast Karenia brevis 
Blooms. Environmental Health Perspective. Vol. 117. Iss. 8; Fleming, L. et al. 2011. Review of Florida Red Tide 
and Human Health Effects. Harmful Algae. 2011. Jan. 1: 10(2): 224-233. Doi:10.1016/j.hal.2010.08.006; Anderson, 
D. 2008. Harmful algal blooms and eutrophication: Examining linkages from selected coastal regions of the United 
States. Harmful Algae. 2008. Dec. 1: 8(1): 39-53. Doi: 10.101016/j.hal.2008.08.017. 
137 Fleming 2011; Nierenberg, K. et al. 2010. Florida Red Tide Perception: Residents versus Tourists. Harmful 
Algae. 2010 Sept. 1; 9(6): 600-606. Doi:10.1016/j.hal.2010.04.010. 
138 Anderson, D. and P. Hoagland. 2000. Estimated Annual Economic Impacts from Harmful Algal Blooms (HABs) 
in the United States. WHOI-2000-11. Sea Grant. Woods Hole.  
139 Keiek, B. Red tide update for Northwest Florida. Mynbc15.com (Nov. 1, 2018); Jones, C. 2018. Could toxic red 
tide move farther north to St. Johns County? The St. Augustine Record. Oct. 8, 2018.
140 Murphy. 2018. Red tide is spreading in Florida. Hurricane Michael didn’t stop it. CNN. Oct. 18, 2018. 
141 Ballogg, R. 2018. Red tide remains strong on Anna Maria Island. Bradenton Herald. Nov. 1, 2018. 
142 Murphy, P. 2018. Red tide just spread to Florida’s Atlantic coast, choking some the most popular beaches. CNN. 
Oct. 5, 2018. 
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Dead wildlife: Caloosahatchee, estuary, canals, back bays, Sanibel, Fort Myers beaches & I lands 

Lee Counrl has removed 2,200 t ons of dead marine life. San ibel = 425 tons 

Ongoing list not comprehensive Endangered/Threatened Species 

American eels Grunt sp. Red snapper 

American oystercatcher Hardhead catfish Remora 

Anchovies Horseshoe crabs Reticulate moray 

Angel fish Jack fish sp. Sand dollar 

Anhinga Kemps ridley sea turtle Sanderling 

At lantic needlefish Kingfish Sand Trout 

Atlant ic spadefish Lane snapper Scaled sardine 

Batfish Laughing gull Sheepshead 

Black drum Loggerhead sea turtle Seahorses 

Black tip shark Lookdown fish Shame- faced crab 

Blenny Mackerel Snook 

Blue crabs Manatees Snowy plover 

Bottlenose dolphin Mallard ducks Starfish 

Brown pelican Mangrove snapper Southern puffer 

Bull shark Mantis shrimp Southern stargazer 

Cal ico crab Menhaden Spanish mackerel 

Catfish sp. Minnows Spotted eels 

Cobia Moray Eel Spotted seatrout 

Common tern Muscovy duck Sting rays sp 

Coqu ina Mullet sp. Stone crab 

Cowfish Ornate diamondback terrapin Striped burr fish 

Crevalle jack Osprey Threadfin herring 

Double crested cormorant Pale spotted eels Tarpon 

Flounder Parchment worms Toadfish 

Gafftopsail catfish Permit Tri-colored Heron 

Goby Pig fish Tripletail 

Goliath grouper Pinfish Whale shark 

Green sea turtle Florida Pompano Whiting 

Grey triggerfish Red drum/ Redfish Ye llow snake eel 

Grouper sp. Red knot 

C. Wildlife Impacts 

Red tide and blue-green algae blooms have individually, collectively, and synergistically killed 
tens of thousands of tons of marine wildlife, including ESA-listed species like sea turtles, Florida 
manatees,143 smalltooth sawfish, and coral, and species protected under the Marine Mammal 
Protection Act, 16 U.S.C. §1361 et. seq., such as bottlenose dolphins. From July 2018 - 
December 6, 2018, 126 bottlenose dolphins have stranded due to exposure to red tide.144 Red tide 
is responsible for the deaths of countless marine animals including those listed below: 

145 

143 The Florida manatee is also protected under the Marine Mammal Protection Act. 
144 NOAA 2018. 
145 2018. Sanibel Captiva Conservation Foundation Memo to Corps. Dec. 4, 2018. 
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Sea turtles 

FWS and NMFS have designated the leatherback, Kemp’s ridley, and hawksbill sea turtles as 
endangered under the ESA, and the Northwest Atlantic Ocean Distinct Population Segments of 
loggerhead and green sea turtles as threatened under the ESA.  

The southeastern United States has the world’s largest number of loggerhead nests, with 90% of 
nesting in Florida.146 The majority of this nesting occurs in Brevard, Indian River, St. Lucie, 
Martin and Palm Beach counties. Loggerhead sea turtles consistently aggregate in Indian River 
Lagoon.147 

The second largest aggregation of green sea turtle nesting is in Florida.148 

146 Casale, P. and A.D. Tucker. 2017. Caretta caretta, Loggerhead Turtle. The IUCN Red List of Threatened Species; 
Ceriani, S.A. and A.B. Melyan. 2017. Caretta caretta (North West Atlantic subpopulation) loggerhead turtle. The 
IUCN Red List of Threatened Species.  
147 FWC. 2018. Loggerhead Nesting in Florida. (FWC 2018b). 
148 FWC. 2018. Green Turtle Nesting in Florida. (FWC 2018c). 
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Florida is the only state in the continental U.S. where leatherback regularly nest.149 

149 FWC. 2018. Leatherback Nesting In Florida. (FWC 2018d). 
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On July 10, 2104, FWS and NMFS designated critical habitat for the Northwest Atlantic Ocean 
Distinct Population Segment of the loggerhead sea turtle (Caretta caretta).150 The critical habitat 
designations include areas impacted by the LORS discharges, blue-green algae, and red tide. 

150 79 Fed. Reg. 39756, Endangered and Threatened Wildlife and Plants; Designation of Critical Habitat for the 
Northwest Atlantic Ocean Distinct Population Segment of the Loggerhead Sea Turtle, (July 10, 2014); 79 Fed. Reg. 
39356, Endangered and Threatened Species: Critical Habitat for the Northwest Atlantic Ocean Loggerhead Sea 
Turtle Distinct Population Segment (DPS) and Determination Regarding Critical Habitat for the North Pacific 
Ocean Loggerhead DPS, (July 10, 2014). 
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Red tide with concentrations of karenia brevis (at least 100,000 cells/l) is the concentration at 
which the Florida Fish and Wildlife Conservation Commission (FWC) believes sea turtle 
mortality due to brevetoxicosis typically begins to occur. It is believed that red tide exposure 
may pose significant implications for immune function in loggerhead sea turtles.151 From Nov. 
2017-Dec. 10, 2018 FWC documented 1,260 stranded sea turtles with 577 (250 loggerheads, 263 
Kemp’s ridleys, and 64 green sea turtles) to red tide, making it the largest number of stranded sea 
turtles attributed to red tide.152 

151 Walsh, C. 2009. Effects of brevetoxin exposure on the immune system of loggerhead sea turtles. Aquatic 
Toxicology 97 (2010) 293-303. 
152 Foley, A. Email. Sea Turtle Stranding and Red Tide. Dec. 10, 2018. 
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2018 Pinellas County. Collier County 

Dates Loggerhead I Green turtle I Kemp's ridley IHawksbill lLeatherbacklUnidentifled I Number found alive Weekly total 5•year average 

5/29 • 6/4 7 3 1 0 0 0 6 11 9 

6/5 · 6/11 15 3 1 0 0 1 3 20 10 

6/12 · 6/18 7 3 4 0 0 0 3 14 7 

6/19 · 6/25 13 3 11 0 0 0 2 27 9 

6/26 · 7/2 13 5 14 0 0 0 8 32 10 

7/3 · 7/9 9 10 5 0 0 1 3 25 12 

7/10 · 7/16 10 5 10 0 0 0 3 25 7 

7/17 • 7/23 18 20 22 0 0 3 5 
.. 

63 7 

7/24- 7/30 23 5 42 0 0 0 8 
.. 

70 8 

7/31 · 8/6 10 11 33 0 0 0 2 54 9 

8/7 · 8/13 18 12 25 3 0 2 1 60 9 

8/14 · 8/20 20 11 27 0 0 0 4 
.. 

58 7 

8/21 · 8/27 19 39 47 0 0 1 8 106 6 

8/28 · 9/3 0 2 2 0 0 0 0 4 4 

9/4 · 9/10 15 3 3 0 0 2 3 23 6 

9/11- 9/17 33 8 23 0 0 0 2 
.,, 

64 3 

9/18 · 9/24 14 17 36 0 0 3 5 
.. 

70 6 

9/25 · 10/1 
r 

5 7 18 0 0 1 2 31 7 

10/2 · 10/8 1 4 4 0 0 1 1 10 2 

10/9 • 10/15 2 6 5 0 0 0 2 
.. 

13 5 

10/ 16 · 10/22 3 4 3 0 0 1 0 11 4 

10/23 · 10/29 6 7 2 0 0 0 4 15 3 

10/30 · 11/5 0 4 2 0 0 0 1 6 7 

11/6 · 11/12 1 5 1 0 0 0 1 7 5 

11/13 · 11/19 2 5 1 0 0 0 2 8 5 

11/20 · 11/26 5 5 5 0 0 0 2 15 5 

11/27 • 12/3 5 6 6 0 0 0 0 17 3 

12/4-12/10 2 2 2 0 0 1 1 7 7 

Total 276 215 355 3 0 17 82 866 182 

Dates Collier Lee Charlotte Sarasota Manatee Hillsborough Pinellas Total 

5/29 · 6/4 0 4 1 1 l 0 4 11 

6/5 · 6/11 4 9 0 2 0 0 5 20 

6/12 · 6/18 0 3 3 1 2 0 5 14 

6/19 · 6/25 8 7 2 5 2 0 27 

6/26 · 7/2 1 13 5 6 1 2 4 32 

7/3 · 7/9 2 3 3 9 0 0 8 25 

7/10 · 7/16 8 2 2 5 2 1 5 25 

7/17 · 7/23 4 23 9 26 0 1 0 63 

7/24 · 7/30 16 40 4 6 0 0 4 70 

7/31 · 8/6 1 33 1 16 2 0 1 54 

8/7 · 8/13 6 16 5 29 2 0 2 60 

8/14 • 8/20 2 24 5 23 2 1 1 58 

8/21 · 8/27 2 35 5 56 3 0 5 106 

8/28 · 9/3 0 2 0 2 0 0 0 4 

9/4• 9/10 2 7 0 7 2 0 5 23 

9/11 · 9/17 4 38 3 8 0 1 10 64 

9/18 · 9/24 1 34 8 10 5 0 12 70 

9/25 · 10/1 0 14 0 3 5 0 9 31 

10/2 · 10/8 2 0 0 1 0 1 6 10 

10/9 · 10/15 0 3 1 3 1 0 5 13 

10/16 · 10/22 0 3 3 2 0 2 11 

10/23 • 10/29 5 2 0 0 0 0 8 15 

10/30· 11/5 0 0 1 2 0 0 3 6 

11/6 · 11/12 0 1 0 0 0 0 6 7 

11/13· 11/19 0 1 0 2 2 0 8 

11/20 · 11/26 3 5 0 2 1 1 15 

11/27· 12/3 7 3 0 3 0 0 4 17 

12/4•12/10 3 1 0 0 1 0 2 7 

Total 81 126 59 231 36 8 125 866 
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FWC reports that it in Collier County, it documented 135 stranded sea turtles (72 loggerheads, 
53 Kemp’s ridleys, 7 green turtles, 1 hawksbill, and 2 sea turtles not identified to species) 
November 2017-December 2018. Most (N = 124) were found dead. The previous five-year 
average number of strandings for Collier County over that period was 36 (current number is 3.8 
times greater than average).  Red tide has been persistent in Collier County since March 2018 
and FWC attributes 91 of the stranded sea turtles in Collier County (54 loggerheads, 36 Kemp’s 
ridleys, and 1 green turtle) to the red tide. 

In Lee County, FWC documented 404 stranded sea turtles (165 loggerheads, 165 Kemp’s 
ridleys, 67 green turtles, and 7 sea turtles not identified to species) November 2017- December 
2018. Most (N = 366) were found dead. The previous five-year average number of strandings 
for Lee County over that period was 101 (current number is 4.0 times greater than average).  Red 
tide has been persistent in Lee County since November 2017 and FWC attributes 260 of the 
stranded sea turtles in Lee County (127 loggerheads, 114 Kemp’s ridleys, and 19 green turtles) to 
the red tide. 

In Charlotte County FWC documented 74 stranded sea turtles (24 loggerheads, 31 Kemp’s 
ridleys, 18 green turtles, and 1 sea turtle not identified to species) November 2017- December 
2018. Most (N = 68) were found dead.  The previous five-year average number of strandings for 
Charlotte County over that period was 19 (current number is 3.9 times greater than 
average). Red tide was persistent in Charlotte County since December 2017 and FWC attributes 
44 of the stranded sea turtles in Charlotte County (18 loggerheads, 21 Kemp’s ridleys, and 5 
green turtles) to the red tide. 

In Sarasota County FWC has documented 263 stranded sea turtles (58 loggerheads, 89 Kemp’s 
ridleys, 108 green turtles, 2 hawksbills, and 6 sea turtles not identified to species) November 
2017- December 2018. Most (N = 248) were found dead.  The previous five-year average 
number of strandings for Sarasota County over that period was 59 (current number is 4.5 times 
greater than average). Red tide was present in Sarasota County during November of 2017 and 
March 2018. It has been persistent in Sarasota County since June 2018 and FWC attributes 121 
of the stranded sea turtles in Sarasota County (36 loggerheads, 59 Kemp’s ridleys, and 26 green 
turtles) to the red tide. 

In Manatee County, FWC has documented 66 stranded sea turtles (20 loggerheads, 14 Kemp’s 
ridleys, 30 green turtles, and 2 sea turtles not identified to species) November 2017- December 
2018. Most (N = 51) were found dead.  The previous five-year average number of strandings for 
Manatee County over that period was 36 (current number is 1.9 times greater than average).  Red 
tide has been persistent in Manatee County since August 2018 and FWC attributes 14 of the 
stranded sea turtles in Manatee County (5 loggerheads, 6 Kemp’s ridleys, and 3 green turtles) to 
the red tide. 

In Hillsborough County FWC has documented 18 stranded sea turtles (6 loggerheads, 4 Kemp’s 
ridleys, 7 green turtles, and 1 sea turtle not identified to species) November 2017- December 
2018. Most (N = 15) were found dead.  The previous five-year average number of strandings for 
Hillsborough County over that period was 10 (current number is 1.7 times greater than 
average). Red tide has been present in Hillsborough County since August 21, 2018 and FWC 
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attributes 2 of the stranded sea turtles in Hillsborough County (1 Kemp’s ridley and 1 green 
turtle) to the red tide. 

In Pinellas County FWC has documented 300 stranded sea turtles (50 loggerheads, 58 Kemp’s 
ridleys, 186 green turtles, 3 hawksbills, and 3 sea turtles not identified to species) November 
2017- November 2018. Most (N = 225) were found dead. The previous five-year average 
number of strandings for Pinellas County over that period was 241 (current number is 1.2 times 
greater than average). Red tide has been present in Pinellas County since August 21, 2018 and 
FWC attributes 45 of the stranded sea turtles in Pinellas County (10 loggerheads, 26 Kemp’s 
ridleys, and 9 green turtles) to the red tide. 

Florida manatee 

FWS has designated the Florida manatee a threatened species under the ESA. Red tide can cause 
direct mortality of manatees, but can also cause sublethal impacts.153 FWC reports that red tide 
has contributed to the deaths of 207 Florida manatees January-December 12, 2018.154 The 
brevetoxin binds to manatees’ brains, leading to edema and hemorrhaging,155 and ultimately 
leads to their death.156 

Smalltooth sawfish 

Smalltooth sawfish are a tropical marine and estuarine fish that was once commonly found in 
waters throughout Florida and other states in the Southeast. In 2003, NMFS listed the United 
States population as an endangered distinct population segment under the ESA due to habitat 
destruction and bycatch in various commercial fisheries.157 Currently, sawfish can only be found 
with any regularity in South Florida between the Caloosahatchee River and the Keys and it is 
believed that the population is at a level less than 5% of its size at the time of European 
settlement.158 

While it is unclear what the precise impacts to smalltooth sawfish and their habitat are from the 
discharges, freshwater flows do influence the movement and distribution of smalltooth 
sawfish.159 The fish have an affinity for salinities between 18 and 24 psu, and these salinity 
levels are impacted by LORS discharges.  

153 Walsh, C. 2015. Sublethal red tide exposure in free-ranging manatees (Trichechus manatus) affects the immune 
system through reduced lymphocyte proliferation responses, inflammation, and oxidative stress. Aquatic Toxicology 
161 (2015) 73-84. 
154 Hagan, A. 2018. Red tide has contributed to the deaths of nearly 190 Florida manatees, FWC says. 
Abcactionnews.com. Oct. 29, 2018; FWC. 2018 Preliminary Red Tide Manatee Mortalities, Jan. 01-Nov. 9. 
Manatees Carcasses Collected Within the Known Red Tide Bloom Boundary.
155 Bossart, G. et al. 1998. Brevetoxicosis in Manatees (Trichechus manatus latirostris) from the 1996 Epizootic: 
Gross, Histologic, and Immunohistochemical Features. Toxicologic Pathology. 
156 Landsberg, J.E. et at. 2009. Karenia brevis red tides, brevetoxins in the food web, and impacts on natural 
resources: Decadal advancements. Harmful Algae. Vol. 8, Iss. 4; Trainer, V. and D. Baden. 1999. High affinity 
binding of red tide neurotoxins to marine mammal brain. Aquatic Toxicology Vol. 46, Iss. 2. July 1999. 
157 68 Fed. Reg. 15674 (April 1, 2003). 
158 Smalltooth Sawfish Recovery Plan, National Marine Fisheries Service (Jan. 2009) at v. 
159 Simpfendorfer, C.A. 2011. Environmental Influences on the Spatial Ecology of Juvenile Smalltooth Sawfish 
(Pristis pectinate): Results from Acoustic Monitoring. PloS One 6(2). 
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When the Corps discharges water, “individuals may move to areas with their preferred salinity, 
but habitats within these areas may be less (or more) suitable than those previously occupied. 
Within the Caloosahatchee River, increases in salinity that led to [sawfish] occurring upriver of 
the study area may be most problematic as the river becomes quite narrow with few shallow 
habitats that species appears to use as a refuge from predation.”160 Flow regimes that result in 
sawfish being distributed in sub-optimal habitats may reduce the survival “and thus hinder the 
recovery of this population.”161 

The Simpfendorfor study further notes that water management practices that result in repeated 
large changes in flow over short periods of time will result in large amounts of movement 
between different habitats which will increase energy expenditure, and may expose individuals 
to greater risks of predation….Water management practices therefore need to be considered in 
relation to the recovery of the [sawfish] population.”162 

One of the three main objectives of the 2009 Smalltooth Sawfish Recovery Plan is to protect 
and/or restore sawfish habitats.163 One of the criteria that must be met for both the down-listing 
and de-listing of the species states:  

Freshwater flow regimes (including timing, distribution, quality, and 
quantity)…are appropriate to ensure natural behavior (e.g., feeding, resting, and 
predator avoidance) by maintaining salinities within preferred physiological limits 
of juvenile smalltooth sawfish.164 

The Recovery Plan further calls for NMFS to “minimize the disruption of natural/historic 
freshwater flow regimes (including timing, quality, and quantity) and maintain or restore water 
quality to restore the long-term viability of the smalltooth sawfish”165 and directs the smalltooth 
sawfish recovery team to “work with federal, state, and local agencies responsible for regulating 
and permitting freshwater flows and withdrawals and water quality to ensure that environmental 
conditions are maintained at levels suitable for sawfish survival and recovery.”166 

Coral 

NMFS has designated boulder star coral (Montastraea annularis), elkhorn coral (Acropora 
palmata), and staghorn coral (Acropora cervicornis) threatened under the ESA. These coral were 
once the most abundant and important reef building corals of Florida and the greater Caribbean. 
They occur in United States waters off the coasts of Florida, Puerto Rico, the U.S. Virgin Islands 
and Navassa Island. Over just the last 30 years, these species have suffered an 80-98 percent 

160 Simpfendorfer, et al. at 10. 
161 Id. at 11. 
162 Id. at 11. 
163 See Smalltooth Sawfish Recovery Plan at III-3. 
164 Recovery Plan at III-4, III-5.  The criterion for delisting reads almost verbatim: “Freshwater flow regimes 
(including timing, distribution, quality, and quantity)…are appropriate to ensure natural behavior (e.g., feeding, 
breeding, and pupping) by maintaining salinities within preferred physiological limits of juvenile smalltooth 
sawfish.” 
165 Smalltooth Sawfish Recovery Plan at III-4. See also, Recovery Plan at ix, IV-9, IV-22. 
166 Id. at IV-9. 
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decline throughout significant portions of their range, reducing coral cover and opening space on 
reefs at an unprecedented pace.  

Dense thickets used to dominate Caribbean coral reefs in the 1970s.  Now, colonies are small, 
isolated, and patchy. Because the populations are fragmented, the corals are unable to recruit 
new colonies because corals need to be in close proximity for reproduction. 

Habitat degradation and modification is a primary threat to these corals. Coral have suffered 
severe bleaching and mortalities due to increases in water temperature. The increasing acidity of 
seawater as a result of the oceans’ uptake of carbon dioxide is also known to reduce the growth 
rate of corals and to impair the ability of elkhorn corals to populate a reef. These coral are also 
threatened by pollution and sedimentation, which further contributes to algae overgrowth of 
corals. Other threats include abrasion and breakage from contact with boats, anchors, and storms. 
Disease and predation also contributes to the decline of the corals. 

Black band disease of coral is a cyanobacteria-obligate disease that leads to extensive reef 
deterioration.167 Coastal pollution, cyanobacteria and BBD have impacted coral like the federally 
threatened boulder coral (Montastraea annularis).168 Studies of coral impacted by BBD off the 
coast of Florida tested positive for cyanotoxin microcystin.169 

D. Climate Change 

Climate change is likely contributing to the growth of HAB,170 and “will severely affect our 
ability to control blooms, and in some cases could make it near impossible.”171 Favorable 
conditions for blooms include warm waters, changes in salinity, increases in atmospheric carbon 

167 Gantar, M. et al. 2011. Antibacterial Activity of Marine and Black Band Disease Cyanobacteria against Coral-
Associated Bacteria. Marine Drugs. 2011, 9(10), 2089-2105; doi:10.3390/md9102089; Bourne, D. et al. 2009. 
Microbial disease and the coral holobiont. https://doi.org/10.1016/j.tim.2009.09.004; Muller, E.M. et al. 2010. 
Black-band disease dynamics: Prevalence, incidence, and acclimatization to light. Journal of Experimental Marine 
Biology and Ecology. Vol. 397, Iss. 1, 31 Jan. 2011, p. 52-57; Viehman, S. et al. 2007. Culture and identification of 
Desulfovibrio spp. from corals infected by black band disease on Dominican and Florida Keys reefs. Diseases of 
Aquatic Organisms. Vol. 69: 119-127; Gantar, M. et al. 2007. Cyanotoxins from Black Band Disease of Corals and 
from Other Coral Reef Environments. Microb Ecol. 2009 Nov. 58(4): 856-64, doi:10.1007/s00248-009-9540-x; 
Bourne, D. et al. 2009. Microbial disease and the coral holobiont. Trends in Microbiology Vol. 17 No. 12; Klaus, J. 
et al. 2007. Coral microbial communities, zooxanthellae and mucus along gradients of seawater depth and coastal 
pollution. Environmental Microbiology 9(5), 1291-1305.
168 Klaus, J. et al. 2009. Coral microbial communities, zooxanthellae and mucus along gradients of seawater depth 
and coastal pollution. Environmental Microbiology https://doi.org/10.1111/j.1462-2920.2007.01249.x. 
169 Myers, J. et al. 2007. Molecular Detection and Ecological Significance of the Cyanobacterial Genera 
Geitlerinema and Leptolyngbya in Black Band Disease of Corals. Applied and Environmental Microbiology. Vol. 
73, No. 16, Aug. 2006, p. 5173-82. 
170 EPA. 2013. Impacts of Climate Change on the Occurrence of Harmful Algal Blooms (EPA 2013); Havens, K. 
2015. Climate Change and the Occurrence of Harmful Microorganisms in Florida’s Ocean and Coastal Waters. 
IFAS Extension; Havens, K. 2018. The Future of Harmful Algal Blooms in Florida Inland and Coastal Waters. IFAS 
Extension; Moss, B. et al. 2011. Allied attack: climate change and eutrophication. Inland Waters, 1:2, 101-105; 
Paerl, H. and J. Huisman. 2008. Blooms Like It How. Science. Vol. 320, 4 April 2008; Paerl, H. and J. Huisman. 
2009. Climate change: a catalyst for global expansion of harmful cyanobacterial blooms. Environmental 
Microbiology Reports (2009) 1(1), 27-37.
171 Havens, K. et al. 2015. Climate Change at a Crossroad for Control of Harmful Algal Blooms. Environmental 
Science & Technology 2015, 49, 12605-12606. 
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dioxide concentrations, changes in rainfall patterns intensify coastal upwelling, sea level rise and 
high nutrient levels.172 Climate change is warming ocean waters which may create a competitive 
advantage for harmful algae, including microcystis, by out competing other algae that is not as 
successful at warmer temperatures.173 Warming surface waters increases the frequency, strength, 
and duration of stratification which favors both cyanobacteria and dinoflagellates.174 Warmer 
temperatures reduce water viscosity, which may give cyanobacteria a competitive advantage 
over other algae.175 

Climate change is also leading to an increase in extreme weather events. Extreme rainfall could 
increase nutrient loading from runoff.176 Climate scientists believe that there is an Atlantic 
Multidecadal Oscillation, and that there are significant differences in Lake Okeechobee inflows 
between dry phases and wet phases. The dry phase, which lasted from about 1965 to 1994, has 
shifted to a wet phase, which means that nearly the entire period of record used by the Corps for 
evaluation of the LORS does not represent the wet phase we are now in. There is evidence that 
during the previous wet period from around 1930 to 1964 the inflows to the lake were about 
double as compared to the dry period of 1965 to 1994.177 It is likely that climate-driven increases 
in inflows from human altered watersheds will increase the prevalence of HABs.178 

V. THE LAKE OKEECHOBEE REGULATION SCHEDULE 

In 2006, the Corps began evaluating alternatives to WSE, ultimately selecting LORS. The 
changes between WSE and LORS include (1) the new low and high level to manage the lake are 
11.5 ft and 17.25 ft, with up to maximum releases in Band A if the lake stage is greater than 
17.25 ft; (2) regulatory Bands A, B, and C are lower; (3) the Band B discharges were reduced at 
S-80 from 3,500 to 2,800 cfs and B and C discharges at S-80 from 2,500 to 1,800 cfs; and (4) to 
allow for the beneficial base flows to the Caloosahatchee Estuary pending SFWMD approval on 
a case by case basis.179 Alternative E, LORS, is the water control plan in operation today.  

A. The Supplemental Environmental Impact Statement for LORS 

In 2007, the Corps issued a notice of intent to prepare a Draft Supplemental Environmental 
Impact Statement (SEIS) pursuant to National Environmental Policy Act (NEPA) to evaluate 
new alternatives for the WSE.180 The Corps selected LORS (known then as “Alternative E”) in 
part because federal agencies assumed that it would not negatively affect “any downstream 

172 EPA 2013. 
173 Id.. 
174 Id.. 
175 Id.. 
176 EPA 2013. 
177 Enfield, D. et al. 2001. The Atlantic multidecadal oscillation and its relation to rainfall and river flows in the 
continental U.S. Geophysical Research Letters, Vol. 28, No. 10, Pages 077-2080, May 15, 2001. 
178 Wells, M. et al. 2015. Harmful algal blooms and climate change: Learning from the past and present to forecast 
the future. Harmful Algae. 2015 Nov. 1; 49: 68-93. Doi:10.1016/j.hal.2015.07.009. 
179 FWS 2018. 
180 FWS 2007 at 9-11. 
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ecosystems more than they already experience,”181 and was intended to be active for three years, 
until around 2010 when the Corps would then incorporate structural improvements along with 
benefits from initial components of the Comprehensive Everglades Restoration Plan into 
LORS.182 

The Corps determined that flows between 450 cfs and 2800 cfs are necessary to sustain an 
ecologically appropriate range of salinity conditions in the estuary, and flows greater than 2800 
cfs are high for the Caloosahatchee estuary.183 High flows in this range can cause salinity to fall 
below the tolerance range of many organisms living in the estuary. Prolonged flows of 4500 cfs 
which may cause adverse effects to seagrasses and other organism, and high flows greater than 
2800 cfs may prevent the early life stages of fish, shellfish and other commercially and 
recreationally important species from utilizing estuarine habitat. 

The Corps determined that if inflows to the inner estuary exceeded 2000 cfs, salinity in the mid 
estuary will cause significant stress and a high probability of oyster mortality. Therefore, the 
Corps concluded that when possible, the lake release to tide would be limited to a pulse release 
from ale not to exceed 2800 cfs measures at s-79 and 2000 cfs measures at the St. Lucie estuary.  

The SEIS only briefly mentions algae, noting that “a small percentage of algae produce toxins, 
and are termed HAB [harmful algae blooms],” but that even non-toxic algae can have harmful 
effects on marine ecosystems when masses of algae die and decompose, depleting oxygen in the 
water.184 The SEIS states that cyanobacteria (also known as blue-green algae) and dinoflagellates 
(also known as red tide) “have traditionally received the dubious distinction of constituting 
nuisance bloom populations or HAB,”185 and acknowledges that “[p]opulation increased [sic] 
and other anthropogenic factors have led to significant nutrient enrichment of Florida coastal 
waters over the past several decades,” yet the Corps then summarily concludes that “[i]t is 
unlikely that discharges from Lake Okeechobee are a prerequisite for HAB formation,”186 and 
offers no further information or analysis on algae or its impacts to the human environment. 

The current schedule, as it relates to the quantity and timing of the water delivered from the lake 
to the Caloosahatchee and St. Lucie rivers, continues to cause significant adverse impacts to the 
rivers and their estuaries by introducing and then depriving freshwater into the system in a 
manner that is inconsistent with the rivers’ natural salinity regime and that causes significant 
harm due to the algae and nutrients that are allowed to accumulate in the Lake. This in turn, has 
adversely affected the Florida manatee, smalltooth sawfish, Johnson’s seagrass, sea turtles, and 
coral and degraded their designated critical habitat.   

181 Id. at 11, 64; The ROD states that a key feature of LORS is that “it allows long-term, low-volume releases to the 
Caloosahatchee and St. Lucie estuaries” which are “intended to manage lake levels while reducing the potential for 
future prolonged high-volume releases.” Corps 2008 at 2. 
182 FWS 2007 at 1. The Corps intended that LORS be in effect until the earlier of (1) implementation of a new lake 
schedule as a component of the system-wide operating plan for CERP Band 1 projects and Florida’s Acceler8 
projects; or (2) completion of HHD seepage berm construction or equivalent dike repairs for reaches 1, 2, and 3, 
upon information and belief, the Corps intended LORS to be interim and only last until 2010. 
183 Corps 2007. 
184 Corps 2008a at 111. 
185 Id. 
186 Id. at 112. 
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B. 2007 FWS Biological Opinion & NMFS Concurrence Letter 

As part of the Corps’ NEPA process, FWS and the Corps initiated formal consultation on LORS 
on July 3, 2006, and FWS issued a biological opinion on LORS October 15, 2007. The biological 
opinion identifies LORS as “operational changes to the water management infrastructure that 
discharges water from Lake Okeechobee to downstream systems (St. Lucie and Caloosahatchee 
estuaries, the Everglades Agricultural Area [EAA] and the Water Conservation Areas [WCAs])” 
which is “intended to be active for three years, until around 2010” when LORS “will incorporate 
possible structural improvements along with benefits from initial components of the 
Comprehensive Everglades Restoration Plan (CERP).”187 The biological opinion noted that the 
Corps identified LORS as the preferred alternative in its NEPA analysis that would meet the goal 
of preserving the integrity of the Herbert Hoover Dike, reduce high releases to the estuaries, and 
meet other objectives including water supply, navigation, recreation, fish and wildlife 
enhancement in the littoral zone of Lake Okeechobee.188 

The Corps determined that LORS would not affect the eastern indigo snake, bald eagle, Cape 
Sable seaside sparrow, or West Indian manatee, and that it may affect the wood stork, 
Okeechobee gourd, and Everglades snail kite. FWS agreed that LORS would not affect the 
eastern indigo snake, bald eagle, or Cape Sable seaside sparrow; and that it may affect but was 
not likely to adversely affect the wood stork and Okeechobee gourd. FWS determined that LORS 
may affect, but is not likely to adversely affect the West Indian manatee. As a result, FWS 
limited the action area for formal consultation to the range of the snail kite, which does not 
include the Caloosahatchee estuary; therefore, the 2007 biological opinion does not analyze 
impacts to listed species in the estuary.189 

Meanwhile, on September 11, 2007, NMFS issued the Corps a concurrence letter concurring 
with the Corps’ determination that LORS was not likely to adversely affect smalltooth sawfish 
and Johnson’s seagrass. NMFS based its concurrence on the Corps’ draft SEIS which the Corps 
intended to function as its biological assessment. It determined that LORS would have no effect 
on five listed sea turtle species because LORS “does not have any elements with potential to 
affect sea turtles.”190 The concurrence letter does not mention coral at all. 

C. NMFS 2015 Concurrence Letter 

Also as part of the Corps’ NEPA process, in 2007, NMFS and the Corps concluded that the 
project may affect but was not likely to adversely affect the smalltooth sawfish.191 NMFS found 
that the project would “have at most an insignificant effect on smalltooth sawfish,” finding that, 
due to fewer high volume freshwater releases, sawfish could move upstream to areas with more 
tolerable salinity regimes.192 On September 9, 2009, after the Corps completed its NEPA analysis 

187 FWS 2007 1, 11. In acknowledging uncertainties and impacts to species, FWS noted “[w]e must also keep in 
mind that the presently proposed schedule is expect to be in place for about 3 years.” FWS 2007 at 64 (emphasis 
added).
188 Id.. 
189 Id. at 16. 
190 NMFS 2007 at 2. 
191 Letter from Army Corps to NMFS, Aug. 10, 2006. 
192 Letter from NMFS to Army Corps, Sept. 11, 2007. 
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and consultation with NMFS on LORS, NMFS designated critical habitat for the smalltooth 
sawfish, including portions of the Caloosahatchee River and estuary.193 

The Corps and NMFS reinitiated consultation on the smalltooth sawfish critical habitat and on 
May 14, 2015, NMFS issued a concurrence letter to the Corps concurring with its determination 
that LORS was not likely to adversely affect smalltooth sawfish or Johnson’s seagrass, or 
destroy or adversely modify their habitat. The agencies reinitiated consultation due to the 
availability of new information regarding the smalltooth sawfish and the designation of 
smalltooth sawfish critical habitat. The concurrence letter describes the action area as Lake 
Okeechobee, the St. Lucie and Caloosahatchee estuaries, the Everglades Action Area, the 
northern Water Conservation Areas, and the Lake Worth Lagoon in Palm Beach County.194 

NMFS’ 2000 Status Review for the sawfish identified habitat loss as the secondary cause of 
species’ decline, and the recovery plan for the sawfish found that its recovery is dependent upon 
the availability and quality of nursery habitats. It also found that the protection of high-quality 
nursery habitats located in southwest Florida is essential to the species. NMFS determined that 
the key conservation goal in designating critical habitat was to “facilitate recruitment into the 
adult sawfish population by protecting juvenile nursery areas.”195 It found that the habitat 
features essential to the conservation of the species are red mangroves and shallow euryhaline 
habitats. 

Protected areas include areas with red mangroves and shallow euryhaline habitats characterized 
by water depths between the Mean High Water (MHW) line and 3 feet measured at the Mean 
Lower Low Water,196 including 221,459 acres of habitat in the Charlotte Harbor Estuary, which 
includes all of the Caloosahatchee River from the Caloosahatchee Estuary to the northern edge of 
Sanibel Island, up the river to the Franklin Lock and Dam. These features are essential to sawfish 
conservation because they “provide for predator avoidance and habitat for prey in the areas 
currently being used as juvenile nursery areas.”197 NMFS concluded that these features “may 
require special management considerations or protections due to human and natural impacts.”198 

It also found that “[t]here may be a relationship between the use of the river and salinity,”199 but 
declined to estimate a specific salinity regime.200 

NMFS has noted “the physical and biological features are ‘essential to the conservation’ of the 
smalltooth sawfish; in other words, conservation of the species as defined in the ESA is not 
possible without the presence and protection of the features.”201 Notably, the Army Corps 
requested NMFS exclude federal channels (including Charlotte Harbor and the Intracoastal 

193 74 Fed. Reg. 45353, Endangered and Threatened Species; Critical Habitat for the Endangered Distinct 
Population Segment of Smalltooth Sawfish, (Sept. 2, 2009). 
194 NMFS 2007 at 3. 
195 74 Fed. Reg. 45353, 45353. 
196 Id.. 45353, 45371. 
197 Id. 45353, 45353. 
198 Id.. 45353, 45353. 
199 Letter from NMFS to Army Corps, Sept. 11, 2007, citing Simpfendorfer, C.A. 2006. Movement and habitat use 
of smalltooth sawfish. More Marine Laboratory Technical Report 1070, Final Report.
200 74 Fed. Reg. 45353, 45356. 
201 Id.. 45353, 45370. 
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Waterway Caloosahatchee River to Anclote River) from the critical habitat designation. It also 
requested an exemption from the rule for activities that are managed under the Comprehensive 
Everglades Restoration Program. In denying the requests, NMFS found that “the section 7 
consultation process provides the best process for evaluating effects from future and ongoing 
CERP activities.”202 NMFS also determine that it “would consult under section 7 of the ESA on 
the effects from alterations of freshwater flow regimes on the sawfish and its designate 
habitat.”203 

NMFS found that the indirect effects of LORS to smalltooth sawfish include potential changes in 
the movement patterns as a result of changes in salinity as related to the amount of freshwater 
flow within the downstream waters of the Caloosahatchee.204 Sawfish critical habitat is within 
Charlotte Harbor and the Caloosahatchee and essential features necessary to ensure juvenile 
recruitment and conservation are red mangrove and shallow euryhaline habitats characterized by 
water depths between the mean high water line and 3 ft measured at mean lower low water as 
these conditions contribute to predator avoidance and foraging success. Sawfish may be 
temporarily affected by being unable to use the full range of foraging and resting habitats due to 
avoidance,205 but that the effects will be insignificant since sawfish are mobile and can avoid 
extreme conditions.206 

The concurrence letter does not mention the impact of harmful algae blooms on smalltooth 
sawfish, Johnson’s seagrass, sea turtles, or boulder star, elkhorn and staghorn coral. 

D. 2018 FWS Biological Opinion 

In 2017 formal consultation on LORS was reinitiated because the 2007 biological opinion had 
used habitat a surrogate for take and FWS developed new techniques and new case law 
established that take of animals must be enumerated whenever possible.207 On June 4, 2018, 
FWS published its biological opinion which was based on the Corps’ 2017 biological 
assessments (received July 19, 2017 and September 28, 2017), meetings, analysis of modeling 
output, and additional information.208 

FWS agreed with the Corps’ determination that LORS will not affect the Cape Sable seaside 
sparrow or its habitat, eastern indigo snake, Florida panther, or northern crested caracara. FWS 
agreed with the Corps’ determination that LORS is not likely to adversely affect the Florida 
bonneted bat, wood stork, Okeechobee gourd, or West Indian manatee or its critical habitat. FWS 
concluded that LORS is likely to adversely affect the Everglade snail kite and its critical 
habitat.209 

202 Id.. 45353, 45361. 
203 Id.. 45353, 45356. 
204 NMFS 2007 at 4. 
205 Id. at 4. 
206 Id. at 4. 
207 FWS 2018 at 1. 
208 Id.. 
209 FWS 2018 BO at 2. 

60-Day Notice of Endangered Species Act Violations Regarding the Lake Okeechobee Regulation Schedule 
-34-

009422 



 

 

 

 

 

  
  

  
  
  
  
  
 

  
  
  
  
  
  

 

The 2018 biological opinion recognizes that LORS is an ongoing action,210 but for the first time 
claims that “[t]he current version of the LORS is intended to remain in effect until about 
2025.”211 It noted that the LORS developed in 2007 was planned to be revised in 2010; however, 
due to delayed construction reinforcing the Herbert Hoover Dike around Lake Okeechobee that 
revision is now scheduled to occur in 2025.212 

FWS limited its analysis of the impacts of LORS to “all water bodies that a snail kite may use 
during its lifetime” and therefore did not analyze impacts to the Caloosahatchee.213 The 2018 
biological opinion makes little mention of algae. It notes that degradation of wetland habitat, 
particularly, due to water quality impacts associated with runoff of phosphorous are of concern, 
and that most of this increase has been attributed to nonpoint source runoff from agricultural 
lands north of the lake.214 It found that “when herbivores consume hydrilla while this 
cyanobacteria and the neurotoxin are present, they can display loss of muscle control resulting in 
difficult flying, swimming, and eventual death”215 

The 2018 biological opinion found that the phosphorous goal for the lake is 40 ppb,216 the 
concentration of total phosphorous in the lake nearly doubled from 49 parts per billion in 1973 to 
98 ppb in 1984,217 and 118 ppb by 2016 with a five-year previous average of 117 ppb;218 and that 
higher concentrations of phosphorous also promote blooms of cyanobacteria.219 

FWS concurred with the Corps’ determination that LORS may affect, but is not likely to 
adversely affect the manatee. The Corps noted that manatees live year round in Lake 
Okeechobee where there have been 64 manatee deaths from 2000 to 2012.220 The 2018 
biological opinion did not detail manatee deaths in the estuaries that may be linked to lake 
discharges. It found that submerged aquatic vegetation or seagrasses for foraging, shallow areas 
for resting and calving, channels for travel and migration, warm-water refuges, and fresh 
drinking water are essential habitat features,221 and that while no designated manatee critical 
habitat occurs within the proposed project area (a departure from FWS’ 2007 biological 
opinion),222 LORS has the potential to beneficially or adversely affect salinity conditions in the 
estuaries/rivers and therefore manatee forage.223 

The SEIS found that LORS would provide “significant improvements to the estuaries in the 
number of months in the acceptable flow range and that it was equal to or better than the no 

210 Id. at 1. 
211 FWS 2018 at 1 (emphasis added). 
212 Id. at 1, 88. 
213 Id. at 4; 7 figure 3. 
214 Id. at 24. 
215 Id. at 27. 
216 Id. at 58. 
217 Id. . 
218 Id.. 
219 Id. at 59. 
220 Id. at 8. 
221 Id. at 9. 
222 Id.. 
223 Id.. 
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action alternative in reducing the number of high flow releases from Lake Okeechobee, and 
would therefore have no effect on the manatee or its habitat.224 

VI. VIOLATIONS OF THE ESA REGARDING NMFS’ 2015 CONCURRENCE 
LETTER 

A. NMFS’ 2015 Concurrence Letter is Arbitrary and Capricious and Violates 
the APA and ESA. 

NMFS’ 2015 concurrence letter is arbitrary and capricious and violates the ESA, 16 U.S.C. § 
1536, and the Administrative Procedure Act (APA), 5 U.S.C. § 706, for a number of reasons, 
including, but not limited to: 

1. NMFS failed to consider the entire scope of LORS, including all direct, indirect, and 
cumulative impacts. For example, NMFS failed to explicitly analyze the impacts of 
continuing LORS beyond 2010. 

2. NMFS failed to articulate a rational connection between the facts found and the 
choice made for listed species, especially those that were expected to exhibit 
“avoidance behavior” as a result of LORS. NMFS has not explained why avoidance 
behaviors would not increase the likelihood of take, or how LORS is not likely to 
adversely affect any listed species, despite the resulting and acknowledged 
“avoidance behaviors” of listed species. 

3. NMFS entirely failed to consider impacts of the discharges, blue-green algae, and red 
tide on sea turtles, smalltooth sawfish, Johnson’s seagrass, boulder star, elkhorn and 
staghorn coral and their critical habitat.  

4. NMFS failed to consider or address the potential impacts of LORS on the recovery of 
affected listed species. 

5. NMFS completely failed to analyze the effects of climate change on LORS and listed 
species, including impacts like red tide.  

B. The Corps and NMFS Must Reinitiate Consultation 

Federal agencies must reinitiate formal consultation “if the identified action is subsequently 
modified in a manner that causes an effect to the listed species or critical habitat that was not 
considered in the biological opinion.”225 

By all accounts LORS was to commence in 2008 and conclude, or at the very least, be revisited 
by the Corps in 2010.226 The extension of LORS past the planned 2010 termination date 
constitutes a significant project modification that could have significant long-term implications 
to the survival and recovery of protected species. Accordingly, the Corps must reinitiate 

224 Corps 2008a at 157. 
225 50 C.F.R. § 402.16(a). 
226 “The Lake Okeechobee Regulation Schedule Study (LORSS) is at the point of selection of an alternative, and 
that new schedule is expected to be in effect in the years 2007 through 2010.” See Letter from U.S. Fish & Wildlife 
Service to Army Corps, May 16, 2006; “The final SEIS also explains that the recommended plan will be an interim 
schedule…” Corps 2018, supra note 1, at 6; “The schedule is planned to be active for three years (2007-2010).” 
FWS 2007 at 11. 
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consultation with NMFS to analyze the potential long-term and permanent impacts the ongoing 
implementation of LORS is having on federally listed marine and estuarine species.   

Federal agencies must reinitiate consultation if “new information reveals effects of the action 
that may affect listed species or critical habitat in a manner or to an extent not previously 
considered.”227 

Since 2015, there have been two sustained summers (2016 and 2018) of blue-green algae and red 
tide which have harmed sea turtles, smalltooth sawfish, and elkhorn and staghorn coral. There is 
mounting science suggesting that Lake Okeechobee discharges are feeding the HABs which are 
in turn taking listed sea turtles and coral. NMFS and the Corps must reinitiate consultation based 
on this new information that reveals that LORS may be causing or contributing to HABs which 
are taking listed species like sea turtles, smalltooth sawfish, and coral. 

Federal agencies must reinitiate consultation if “the amount or extent of taking specified in the 
incidental take statement is exceeded.”228 NMFS has not produced a biological opinion for 
LORS, therefore there is no incidental take statement and no authorized take associated with 
LORS. Therefore, every take of sea turtles, smalltooth sawfish, and coral and their habitat that 
occurs due to LORS is unauthorized and in excess of the NMFS’ authorized amount of zero take. 

C. The Corps’ Reliance on NMFS’ 2015 Concurrence Letter is Arbitrary and 
Capricious and Violates the APA and ESA. 

The Corps has an independent, substantive duty under Section 7 of the ESA to ensure that its 
actions are not likely to jeopardize listed species or adversely modify their critical habitat.229 

NMFS’ 2015 concurrence letter on LORS violates the ESA and APA and is unlawful; therefore, 
the Corps’ reliance on NMFS’ concurrence letter to fulfill its Section 7 procedural and 
substantive violations is also arbitrary, capricious and violates the ESA.230 Furthermore, without 
a biological opinion from NMFS and accompanying “incidental take statement” including 
“reasonable and prudent measures” and “terms and conditions” to minimize impacts and 
incidental take, the Corps does not have incidental take authorization, and therefore, the Corps’ 
actions under LORS violate Section 9 of the ESA by causing unauthorized take.231 

VII. VIOLATIONS OF THE ESA REGARDING FWS’ 2018 BIOLOGICAL OPINION 

Water inflows from Lake Okeechobee have a profound impact on the estuarine and coastal 
ecosystem. In times of drought, freshwater is deprived and the system becomes more estuarine, 

227 50 C.F.R. § 402.16(b). 
228 Id.. § 402.16(a). 
229 16 U.S.C. § 1536(a)(2). 
230 Id.; Center for Biological Diversity v. Salazar, 804 F.Supp.2d 987, 1010 (D. Ariz. 2011) (holding an action 
agency’s reliance on a legally flawed biological opinion is arbitrary and capricious). 
231 16 U.S.C. § 1536(b)(4); 16 U.S.C. § 1538. 
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in times of high water, the estuaries are blasted with nutrient rich water which may be fueling 
nearshore red tide.232 

A. FWS’ 2018 Biological Opinion is Arbitrary and Capricious and Violates the 
APA and ESA. 

FWS’ 2018 biological opinion is arbitrary and capricious and violates the ESA, 16 U.S.C. § 
1536, and the APA, 5 U.S.C. § 706, for a number of reasons, including, but not limited to: 

1. FWS failed to consider the entire scope of LORS, including all direct, indirect, and 
cumulative impacts. For example, because FWS failed to explicitly analyze the 
impacts of continuing LORS into 2025, it did not capture the entire scope and 
duration of the agency action. 

2. FWS failed to articulate a rational connection between the facts found and the choice 
made of listed species, especially those that were expected to exhibit “avoidance 
behavior” as a result of LORS. FWS has not explained why avoidance behaviors 
exhibited by Florida manatees would not increase the likelihood of take, or how 
LORS is not likely to adversely affect any listed species, despite the resulting and 
acknowledged “avoidance behaviors” of listed species. 

3. FWS failed to consider or address the potential impacts of LORS on the recovery of 
affected listed species. 

4. FWS failed to consider the effects of climate change, specifically as they relate to 
precipitation, and contributions to HABs. 

5. FWS improperly limited the “action area” for purposes of its ESA analysis to the lake 
and not the rivers and estuaries that receive the lake’s discharges and therefore failed 
to analyze impacts to the Florida manatee and its habitat.  

B. The Corps and FWS Must Reinitiate Consultation.  

Federal agencies must reinitiate consultation if “new information reveals effects of the action 
that may affect listed species or critical habitat in a manner or to an extent not previously 
considered.”233 Likewise, federal agencies must reinitiate consultation if “the amount or extent of 
taking specified in the incidental take statement is exceeded.”234 

Since July 2018, there have been dozens of Florida manatee deaths directly attributable to red 
tide. Science suggests that LORS is contributing to the intensity and duration of the HABs, 
including red tide. FWS has not authorized take of Florida manatees associated with LORS. 
FWS and the Corps must reinitiate consultation based on this new information that reveals that 
LORS may be causing or contributing to HABs which are taking listed species like the Florida 
manatee. Furthermore, every take of Florida manatees and their habitat that occurs due to LORS 
is unauthorized and in excess of the FWS’ authorized amount of zero take.  

232 Dorado, S. et al. 2015. Towards an Understanding of the Interactions between Freshwater Inflows and 
Phytoplankton Communities in a Subtropical Estuary in the Gulf of Mexico. PLoS ONE 10(7):e0130931. 
Doi:10.1371/journal.pone.0130931.
233 50 C.F.R. § 402.16(b). 
234 Id.. § 402.16(a). 
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C. The Corps’ Reliance on FWS’ 2018 Biological Opinion is Arbitrary and 
Capricious and Violates the APA and ESA. 

The Corps has an independent, substantive duty under Section 7 of the ESA to ensure that its 
actions are not likely to jeopardize listed species or adversely modify their critical habitat.235 

FWS’ 2018 biological opinion on LORS violates the ESA and APA and is unlawful; therefore, 
the Corps’ reliance on FWS’ 2018 biological opinion to fulfill its Section 7 procedural and 
substantive violations is also arbitrary, capricious and violates the ESA.236 Furthermore, without 
a valid biological opinion from FWS, the Corps does not have incidental take authorization, and 
therefore, the Corps’ actions under LORS violate Section 9 of the ESA by causing unauthorized 
take.237 

VIII. VIOLATIONS OF THE ESA REGARDING THE AGENCIES’ SECTION 7(a)(1) 
OBLIGATIONS 

Given the size and scope of LORS, its persistent impacts to species through the years, and the 
number of species it impacts, the Corps, FWS, and NMFS have failed in their responsibilities 
under Section 7(a)(1) of the ESA to “utilize their authorities in furtherance of the purposes of 
[the Act]” and to “carry[ ] out programs for the conservation of” listed species.238 The agencies 
have failed to ensure that their actions are consistent with the recovery of listed species.239 

Conclusion 

State and federal plans to protect the estuaries have been continually delayed and are inadequate. 
This failure to provide minimal resource requirements for dry season flows and relief to the 
estuary during high flows violates the ESA.  

For the above stated reasons, the Corps, FWS, and NMFS have violated and remain in violation 
of Sections 7 and 9 the ESA. If these violations are not cured within sixty days, Center for 
Biological Diversity, Calusa Waterkeeper, and Waterkeeper Alliance intend to file suit for 
declaratory and injunctive relief, as well as attorney and expert witness fees and costs. This 
notice letter was prepared based on good faith information and belief after reasonably diligent 
investigation. If you believe that any of the foregoing is factually erroneous or inaccurate, please 
notify us promptly. 

235 16 U.S.C. § 1536(a)(2). 
236 Id.; Center for Biological Diversity v. Salazar, 804 F.Supp.2d 987, 1010 (D. Ariz. 2011) (holding an action 
agency’s reliance on a legally flawed biological opinion is arbitrary and capricious). 
237 16 U.S.C. § 1536(b)(4); 16 U.S.C. § 1538. 
238 Id.. § 1536(a)(1). 
239 See 50 C.F.R. § 402.15(a) (explaining that it is each agency’s continuing obligation to “determine whether and in 
what manner to proceed with the action in light of its section 7 obligations” to protect and recover listed species). 
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A Sincerely, 

Jaclyn Lopez, Senior Attorney 
Center for Biological Diversity 
727-490-9190 
jlopez@biologicaldiversity.org 

cc (w/o enclosure): 

Colonel Andrew Kelly, Commander and District Engineer 
Larry Williams, State Supervisor 
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Office of Counsel 

Ms. Jaclyn Lopez 
Staff Attorney 
Center for Biological Diversity 
Post Office Box 2155 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8915 

;~ 21 2019 

Saint Petersburg, Florida 33731 

Dear Ms. Lopez: 

The U.S. Army Corps of Engineers (Corps), the U.S. Fish and Wildlife Service (FWS 
or Service), and the National Marine Fisheries Service (NMFS or Service) received your 
December 19, 2018, letter providing the Center for Biological Diversity, the Calusa 
Waterkeeper, and Waterkeeper Alliance's 60-day notice of intent to sue the Corps and 
Services over alleged violations of the Endangered Species Act (ESA) and the 
Administrative Procedure Act regarding the Lake Okeechobee Regulation Schedule 
(LORS). The Corps and the Services are providing this joint response to your letter. 

The Corps will, at a minimum, engage in informal consultation with both Services 
concerning LORS at this time. If appropriate, the Corps will request formal consultation. 
The Corps' letters to the Services regarding consultation are enclosed. 

Please be advised, the Corps conducts a Periodic Scientists call for Lake 
Okeechobee and the Estuaries. This call is for purposes of exchanging information 
relevant to Central & Southern Florida Project operations as they relate to the 
surrounding areas. FWS and NMFS are invited to participate in these calls that vary in 
frequency depending on conditions, and the public is invited to attend. The Corps 
considers the best available information in making its decisions concerning releases. At 
present, the Corps is using its additional operational flexibility consistent with the water 
control plan for Lake Okeechobee to manage the lake in the lower level of the 
operational band. This has benefits for overall system ecology and reduces the 
probability of having to release water during the summer when harmful algae are more 
likely to be present. 

As you aware, the Corps is in the scoping phase for development of a new water 
control plan for Lake Okeechobee, entitled Lake Okeechobee System Operating 
Manual (LOSOM). As part of that process the Corps will coordinate with both Services 
on ESA implications of LOSOM. For more information on LOSOM, please visit the 
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Corps's website at: httQs://www.saj.usace.army.miULOSOfldl. The Corps is in receipt of 
your comment letter dated January 30, 2019, regarding your request to expedite Lake 
Okeechobee System Operating Manual (LOSOM)/2022 LORS. Should you wish to 
provide any further comments, the public comment period for scoping has been 
extended to April 22, 2019. 

If you have any questions regarding this matter, please contact Brooks Moore at 
904-232-1164. 

Enclosures 

Sincerely, 

Jerry T. Murphy, P.E., PMP 
Deputy District Engineer 
for Programs and Project Management 

David Bernhart 
National Marine Fisheries Service 
Assistant Regional Administrator 
Protected Resources Division 
Southeast Region Office 

ROXANNA 
HINZMAN 

For Larry Williams 

Digitally signed by 
ROXANNA HINZMAN 
Date: 2019.03.21 

. 17:51:00--04'00' 

U.S. Fish and Wildlife Service 
State Supervisor for Ecological Services 
in Florida 
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Planning and Policy Division 
Environmental Branch 

Larry Williams 
Florida State Supervisor 
U.S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960 

Dear Mr. Williams: 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8915 

The U.S. Army Corps of Engineers (Corps) has reviewed our Endangered Species 

Act (ESA) consultation records with the U.S. Fish and Wildlife Service (FWS) with 

respect to the 2008 Lake Okeechobee Regulation Schedule Water Control Plan (LORS 

2008). This review has been conducted in light of initial information gathered to support 

formulation and evaluation of a new Lake Okeechobee regulation schedule as part of 

the Lake Okeechobee System Operating Manual (LOSOM) initiated January 25, 2019. 

The previous LORS 2008 consultation with FWS was completed on October 12, 2007 

and resulted in a FWS concurrence with the Corps' determination that LORS 2008 may 

affect, but is not likely to adversely affect the West Indian manatee (Trichechus 

manatus) and designated critical habitat, wood stork (Mycteria americana), and 

Okeechobee gourd (Cucurbita okeechobeensis). The FWS provided a biological 

opinion to cover a may affect determination for the Everglade snail kite (Rostrhamus 

sociabilis plumbeus) and critical habitat. The Corps also advised FWS of its 

determination that LORS would have no effect on the Cape Sable seaside sparrow 

(Ammodramus maritimus mirabilis), eastern indigo snake (Drymarchon corais coupen), 

Florida panther (Puma conco/or cory1), and bald eagle (Haliaeetus leucocephalus). 

Consultation was reinitiated in December 2015 and completed on June 4, 2018. In 

addition to resulting in the same effects determinations regarding the above species, the 

consultation also resulted in a FWS concurrence with the Corps' determination that 

LORS 2008 may affect, but is not likely to adversely affect the Florida bonneted bat 

(Eumops f/oridanus). The Corps also advised FWS of its determination that LORS 

would have no effect on the Audubon's crested caracara (Po/yborus plancus audubonil). 

Pursuant to the Endangered Species Act (ESA) regulations at 50 CFR § 402.16, 

reinitiation of formal consultation will be required where discretionary Corps involvement 

or control over the action has been retained ( or is authorized by law) and if: 1) the 

amount or extent of incidental take is exceeded; 2) new information reveals effects of 

the Corps' action that may affect listed species or critical habitat in a manner or to an 

extent not considered; 3) the Corps' action is subsequently modified in a manner that 
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causes an effect to the listed species or critical habitat not considered; or 4) a new 

species is listed or critical habitat designated that may be affected by the action. The 

Corps does not have any information suggesting any of these criteria have been met, 

but is aware that there are concerns regarding the relationship between LORS 2008, 

harmful algal blooms, and listed species. 

Pursuant to the ESA, as amended, the Corps is requesting informal consultation to 

coordinate on any new information that could relate to LORS effects (see attachment

Figure 1 ). Through correspondence and telephonic communication with FWS, the 

Corps intends to determine whether new information is available that would change the 

previous effects determinations. 

If you have any questions, or need further information, please contact 

Andy LoSchiavo by email at Andrew.J.LoSchiavo@usace.army.mil or telephone at 904-

232-2077. Thank you for your assistance in this matter. 

Sincerely, 

Angela E. Dunn 
Chief, Environmental Branch 
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Lake Okeechobee Regulation Schedule Informal Endangered Species Act 
Consultation 

1 INTRODUCTION 

The purpose of this document is to coordinate information on the effects of the overall 
water management of Lake Okeechobee and the water releases associated with the 
Lake Okeechobee Regulation Schedule (LORS) on any threatened, endangered, or 
proposed species, as well as on any designated or proposed critical habitats in Lake 
Okeechobee (LO). This informal consultation package is prepared in accordance with 
the legal requirements set forth under regulations implementing Section 7 of the 
Endangered Species Act (ESA) regulations (50 C.F.R. Part 402). Initial analysis has 
relied upon a comparison of LORS to the prior water control plan (water supply and 
environment, the environmental baseline) to describe LORS' effects with respect to 
Lake Okeechobee and downstream estuaries. The Corps is currently considering 
changes to LORS as it develops the Lake Okeechobee System Operating Manual 
process (LOSOM). However, the new proposed schedule will not be available for 2 
years, so the ongoing action, LORS 2008, has not yet changed. The Corps recognizes 
that newly listed species need to be analyzed for effects of the action, so the Corps 
requests verification of a species list. A project description has been provided to assist 
the U.S. Fish and Wildlife Service (FWS). In addition, the Corps is providing its analysis 
of the LORS releases related to algal blooms based on current information in 
recognition that new information is being gathered to support the LOSOM study. 

2 PROJECT DESCRIPTION 

2.1 PROJECT AUTHORITY 
Authority for the 2008 LORS is the Flood Control Act of 1948 (approved by Congress on 

June 30). It authorized the Central and Southern Flood Control Project, which is a 
multipurpose project that provides flood control, water supply for municipal, industrial, 

and agricultural uses, prevention of salt water intrusion, water supply for Everglades 
National Park (ENP), and protection of fish and wildlife resources. Furthermore, Section 
310 of the 1990 Water Resources Development Act directed the Chief of Engineers to: 

... review the report of the Chief of Engineers on central and southern 
Florida, published as house Document 643, 80th Congress, 2nd Session, 
and other pertinent reports, with a view to determining whether 
modifications to the existing project are advisable at the present time due 
to significantly changed physical, biological, demographic, or economic 
conditions, with particular reference to modifying the project or its 
operations for improving the quality of the environment, improving 
protection of the aquifer, and improving the integrity, capability, and 
conservation of urban water supplies affected by the project or its 
operations. 

1 
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2.2 PROJECT ACTION 
The 2008 LORS was developed to manage water movement into and out of LO and to 

manage the lake levels to meet congressionally authorized project purposes including, 

flood control, water supply, navigation, fish and wildlife enhancement, and recreation. 

The original ESA consultation for the 2008 LORS was completed with the FWS on 

October 12, 2007 and with the NMFS on September 11, 2007. Consultation was 

reinitiated with NMFS on designated critical habitat for the smalltooth sawfish, which 

was completed in May 13, 2015. In addition, ESA consultation with FWS was reinitiated 

in December 22, 2015 and completed on June 4, 2018. The purpose of this informal re

initiation of ESA consultation for the 2008 LORS is to gather information on LORS 2008 

. that related to harmful algal blooms and any potential effects on species under the 

purview of the FWS. The LORS actions are fully described in the 2008 water control 

plan and environmental impact statement (USAGE 2008). 

The 2008 LORS regulation schedule replaced the Water Supply and Environment 

schedule (WSE, Corps 2000). One goal of particular importance for LORS was 

managing lower lake stages in LO, as extended periods of high water levels cause 

stress to the lake's littoral zone and integrity issues of the HHD. Another goal for this 

study was to reduce high regulatory releases to the St. Lucie and Caloosahatchee 

Estuaries, while balancing the needs of other project purposes such as flood control, 

water supply, navigation, recreation, as well as fish and wildlife enhancement. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 

Okeechobee Discharges to the Water Conservation Areas and Part 2-Define Lake 

Okeechobee Discharges to Tidewater (estuaries). The changes between LORS and 

WSE included the following: 1) the high and low elevations to manage lake levels are 

11.5 feet to 17 .25 feet, NGVD, with "up to maximum" releases to tidewater when in 

band A, if lake stage is greater than 17.25 feet; 2) regulatory bands A, B, and C bottoms 

are lower compared to WSE resulting in a more proactive schedule to limit high water 

conditions in LO; 3) allowance for the opportunity to reduce moderate to extreme high 

discharges to the St. Lucie Estuary. For example, when comparing the LORS to the 

WSE schedule, the band B maximum discharges at S-80 are lowered from 3500 to 

2800 cubic feet per second (cfs). Band C maximum discharges at S-80 are lowered 

from 2500 to 1800 cfs; and 4) LORS allows for base flows to the Caloosahatchee 

Estuary for estuarine management efforts. 

LORS also addresses long term weather patterns by applying tributary hydrologic 

conditions that represent longer term wet or dry conditions that have persisted in the 

tributaries. This is accomplished in two ways. The Palmer Drought Severity Index is 

used instead of the 30-day net rainfall, and the 14-day mean LO net inflow replaced the 

14-day mean S-65E flow. The Palmer Drought Severity Index is a meteorological index 

that responds to weather conditions that have been abnormally dry or abnormally wet. 

The index is calculated based on precipitation and temperature data, as well as the 

local available water content of the soil. More information regarding the proposed 
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regulation schedule and description of the model run can be found at the Corps' web 

page at: http://www.saj.usace.army.mil/Missions/Civil-Works/Water-Management/ 

The extent of high flows (greater than 4500 cfs from S-79 on Caloosahatchee side and 

greater than 3000 cfs from all structures on St. Lucie side out into the ocean) is not 

clearly known and will be examined as part of the LOSOM study. Coordination with 

South Florida Water Management District has identified that a model has been 

developed to evaluate hydrological and salinity effects 1-2 miles out in the St. Lucie inlet 

and up to 10 miles out of the Caloosahatchee River Estuary. 

2.3 PROJECT LOCATION 
Lake Okeechobee is located in south central Florida, partially surrounded by Herbert 

Hoover Dike (HHD), and occupies portions of, Glades, Hendry, Martin, Okeechobee, 

and Palm Beach counties (Figure 2-1). Lake Okeechobee has an area of approximately 

730 square miles with its approximate center near 26° 56' 55" north latitude and 80° 56' 

34" west longitude. The watershed north and west of LO drains an area totaling 

approximately 5,600 square miles of lands with major inflows coming from the 

Kissimmee River and Fisheating Creek. Lake Okeechobee is the third largest lake by 

land area in the United States and is a component of the Central and Southern Florida 

Flood Control Project (Figure 2-2). 
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Figure 2-2 Lake Okeechobee Connection to Central and Southern Florida Flood 
Control Project Water Management System. 

2.4 DURATION OF THE ACTION 
The Corps began impl~menting LORS as outlined in the Final Supplemental 

Environmental Impact Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, 

the Corps expects to operate under the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of 

the system-wide operating plan to accommodate the Comprehensive 

Everglades Restoration Plan (CERP) Band 1 projects and the State of 

Florida's fast track Acceler8 projects; or 

2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction 

or equivalent dike repairs for reaches 1, 2, and 3. 

The expected completion date for HHD repairs is currently 2022. The Corps has 

initiated the Lake Okeechobee System Operating Manual scoping to result in a revised 

regulation schedule by 2022 to be in place to coincide with HHD repair construction 

completion (USAGE 2019). 

3 ENDANGERED SPECIES IN AREA OF PROJECT EFFECT 

3.1 LISTED SPECIES 
The following is a list of federally threatened and endangered species within the project 

area of effect. 

• Everglade snail kite (Rostrhamus sociabilis plumbeus) 
• wood stork (Mycteria americana) 
• bald eagle (Haliaeetus /eucocephalus) 
• West Indian manatee (Trichechus manatus) 
• Cape Sable seaside sparrow (Ammodramus maritimus mirabi/is) 
• eastern indigo snake (Drymarchon corais coupen) 
• Okeechobee gourd (Cucurbita okeechobeensis ssp. okeechobeensis) 

• Florida bonneted bat (Eumops floridanus) 
• Florida Panther (Puma conco/or coryt) 
• Audubon's crested caracara (Po/yborus plancus audubonit) 

LO is hydrologically connected to the St. Lucie and Caloosahatchee River estuaries and 

to some degree the Atlantic Ocean and Gulf of Mexico during high flow events. 

Manatees feed on a variety of submerged, emergent, and floating vegetation, and 

usually forage in shallow seagrass beds adjacent to deeper channels. Management to 

reduce high LO stages results in the release of freshwater from LO, along with other 

tributary inflows, and stormwater runoff that can carry pollutants and cause large 

fluctuations in salinity. These fluctuations often expose estuarine biota, including 

vegetation important to manatee foraging, to salinities that are outside of their tolerance 
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ranges. LORS 2008 alternative regulation schedules that maintain flows, and hence 

estuarine salinities, within acceptable limits are best for estuarine health. However, it is 

important to note that the hydrologic model output used to evaluate LORS 2008 assumes 

maximum practicable releases from LO within each decision tree zone or band, with 

consideration of downstream operational constraints. 

3.1.1 LORS Flows Evaluation 

This provides a very useful means for comparing the effects of all alternatives. However, 

the decision making process to determine quantity, timing, and duration of the potential 

release considers estuary conditions/needs, potential impacts from lake releases, local 

runoff, and dry weather conditions. Although modeled and represented in the modeling 

output, maximum releases are not always necessary or recommended during actual 

lake operations. Table 2 indicates that modeling of flows to the Caloosahatchee under 

LORS would fall in the more desirable range at S-79 (450-2800 cfs) a greater period of 

time (55%) than WSE (37%) resulting in less impact to estuarine biota, including aquatic 

vegetation important to the manatee. Table 3 indicates that flows to the St. Lucie under 

LORS would fall in the more tolerable range at S-80 (350-2000) a slightly higher 

percentage of time (59 %) compared to 53% under WSE. This suggests a reduced 

impact from regulatory flood control releases to aquatic vegetation under LORS 

compared to WSE. The flow harm thresholds are based on the current 2007 

RECOVER Northern Estuaries performance measure for salinity envelops where flows 

measured as S-79 ideally fall between 450-2800 cfs and flows measured at S-80 

ranging between 350-2000 cfs. Flows greater than 2800 cfs impact oysters in the CRE 

and flows greater than 2000 cfs depress salinities below 3ppt and impact oysters in the 

SLE. LORS increases the % of flows in the good range in the CRE from 37% to 55% 

and in the SLE from 53% to 59%. 

Table 2: Caloosahatchee Mean Monthly Flows percentage of period of record at S-79 

structure. 

Water Control <450 450- 2800- >4500 
Plan 2800 4500 

WSE 46 37% 10% 7% 
LORS 30 55% 8% 7% 

Table 3: St. Lucie Mean Monthly Flows percentage of period of record at S-80 structure. 

Water Control 350- 2000-
Plan Simulation <350 2000 3000 >3000 

WSE 29 53% 10% 7% 
LORS 24 59% 10% 7% 
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3.1.2 LORS Water Quality Evaluation 
Lake Okeechobee inflows contain nutrients that have exceeded the total maximum daily 

load of 140 metric tons of total phosphorus (TP) by over 350 tons the during water year 

2013-2017. Water Year 2018 received a higher volume of water and TP load to the lake 

increased to 1,046 metric tons, which is far above the running average for water years 

2013-2017 of 497 metric tons. Total nitrogen (TN) load has been higher around 5,070 

tons for the 2013-2017 water years with an increase to 7,512 metric tons in water year 

2018. The water management system operated by the Corps currently has limited 

control over the volume of water coming in to the lake, which has averaged around 2.8 

million acre-ft over the 2013-2017 period with 2018 reaching 3.4 million acre-ft of inflow 

into Lake Okeechobee (SFWMD 2019a) largely due to Hurricane Irma. The Corps does 

not have control over the nutrients coming into the lake. 

Lake Okeechobee water releases to the estuaries are a portion of the total water 

volume and nutrients that includes volume and nutrient load from the watershed. Lake 

Okeechobee flows averaged 26% of water to the St. Lucie Estuary (SLE) for water 

years 2013-2017. Water Year 2018 saw an increased volume of water of 1,590,000 

acre-ft total with 37% of the volume coming from Lake Okeechobee. Nutrients in Lake 

Okeechobee inflows averaged 29% of the TN load and 18% of the TP load to the SLE. 

In water year 2018, TN load increased to 1,346 metric tons or 42% of total load and 161 

metric tons of TP or 28% of the total load. Lake Okeechobee flows averaged acre-ft 

(35%) of water to the Caloosahatchee River Estuary (CRE) with the C-43, S-4 and tidal 

basins average 65% for water years 2013-2017. Water Year 2018 saw an increased 

volume of water of 3,067,000 acre-ft total with 39% of the volume coming from Lake 

Okeechobee. Nutrients in Lake Okeechobee inflows averaged 1,302 metric tons of TN 

or 39% of the TN load and 82 tons of TP or 29% of the TP load to the CRE for water 

years 2013-2017. In water year 2018, TN load increased to 2,115 metric tons or 39% of 

total load and 194.7 metric tons of TP or 30% of the total load (SFWMD 2019b). 

3.1.3 Harmful Algal Blooms 
Generally, the proliferation of algae provides the energy source to fuel food webs, so 

most algae are not harmful even when they form "blooms" that are sometimes seen in 

coastal, estuarine, and inland waters. However, a small percentage of algae produce 

toxins, and are termed a Harmful Algal Bloom (HAB). HABs occur when algae, simple 

plants that live in water, produce toxic or harmful effects on people, fish, shellfish, 

marine mammals and birds. HABs also include blooms of non-toxic species that have 

harmful effects on marine ecosystems. For example, when masses of algae die and 

decompose, oxygen can be depleted in the water, causing the water to become low in 

oxygen. Low oxygen can have adverse effects on marine organisms by inducing them 

to leave the area, or causing mortality. Two algal groups have traditionally received the 

dubious distinction of constituting nuisance bloom populations or HAS. They include the 

prokaryotic cyanobacteria (Cyanophyceae, or blue-green algae) and dinoflagellates 

(Oinophyceae). 
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Perhaps one of the best known HAB is "red tide." Red tides are HABs that occur when 
microscopic algae in seawater proliferate to higher-than-normal concentrations. The 
dinoflagellate, Karenia brevis, is the most common red tide organism that is responsible 

for the red tide outbreaks along the southwest coast of Florida. The Florida red tides 
occur in the Gulf of Mexico almost every year, generally in the late summer or early fall. 
Not a new phenomenon, red tide has been documented along Florida's gulf coast since 
the early 1800s, with anecdotal reports of the effects dating back to the 1500s (FWRI 
2006). Accounts of Gymnodinium breve blooms (a toxin producing species associated 
with red tide) were linked with noxious "gases" and massive fish kills along the west 
coast of Florida as early as 1844 (Tester and Steidinger 1997). Red tides can adversely 
affect fish, birds, and marine mammals; cause health problems for humans; and 
adversely affect local economies (FWRI 2006). Red tide occurrences are most common 
off the central and southwestern coast of Florida between Clearwater and Sanibel 
Island, but may occur anywhere in the Gulf (FWRI 2006). Red tides may also occur, but 
are less common, along the southeastern Atlantic coast as far north as North Carolina 
(FWRI 2006). 

A substantial amount of information has been accumulated through the years as a result 
of red tide research. The factors that lead to the initiation of a red tide bloom are not well 
understood; scientists have been monitoring and studying the phenomenon for a 
number of years. Research does support red tide bloom outbreaks first appearing 
offshore (Dragovich and Kelly 1966; Tester and Steidinger 1997) and are associated 
with the fronts caused by the onshore-offshore meanders of the Loop Current water 
along the outer southwest Florida shelf (Tester and Steidinger 1997). The role and 
sources of nutrients involved in initiation and maintenance of a red tide bloom have 
become a subject of scientific controversy. Several potential sources have been 
identified: rain, dust, upwelling of deep nutrient rich water, dead fish, other nitrogen 
fixing algae, submarine ground water discharge and runoff from the land. It is the latter 
source that has focused attention on the role of discharge at the Franklin Lock and Dam 
(S-79) on the Caloosahatchee River and releases from Lake Okeechobee. Both have 
been hypothesized to play a role in both initiation and maintenance. While most 
scientists agree that runoff could help maintain a bloom once it migrates near enough to 
shore, the generally accepted claim that there is not evidence that runoff from land 
plays a role in the generation of red tide blooms has been recently challenged (Brand 
and Compton 2007). Scientists indicate that nutrients from a combination of non-point 
source input, river flow and ground water are sufficient to generate and maintain in
shore blooms of red tide. Population increases and other anthropogenic factors have 
led to significant nutrient enrichment of Florida coastal waters over the past several 
decades. Whether red tides have increased consequently as suggested by Brand and 
Compton (2007) is a highly debated topic. 

In general, there are a number of physical, chemical, and biotic factors that influence 
formation of red tides and other HAB (Paerl 1988) and no single factor has been 
identified as a root cause. The St. Lucie Estuary and Caloosahatchee River Estuary 
also experience occasional blooms of blue green algae. In some years, these appear 
associated with discharges from Lake Okeechobee (e.g. Caloosahatchee 2001), while 
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in other years blooms develop during periods with virtually no discharge from the Lake 

(Caloosahatchee 2006). It is unlikely that discharges from Lake Okeechobee are a 

prerequisite for HAB formation. Nutrients in the watershed contributed a greater portion 

of the TN and TP load that contributes to the persistence of blue green algae blooms. 

Older leaky septic systems are one point of such nutrient input (Lapointe, et al. 2017). 

In addition, a new study from U.S. Geological Survey indicates that salinities around 15 

ppt slow down blue-green metabolism/growing, and salinities around 18 ppt start cell 

lysis in general. Toxin persistence is less of an exact science due to multiple factors 

affecting its degradation/metabolism. 

LORS 2008 shows improvement to both the Caloosahatchee and St. Lucie estuaries, 

and the Lake Worth Lagoon as compared to WSE. High freshwater flows are equal to or 

reduced for the Caloosahatchee Estuary and the St. Lucie Estuary, thereby potentially 

reducing the frequency of algal blooms, turbid water and fish kills. Although 

improvements are not substantial, improved conditions for sensitive estuarine biota, 

such as species dependent on this habitat for egg, larval, and juvenile stages, may be 

seen. LORS 2008 reduced the number of flows >2000 cfs from Lake Okeechobee to the 

St. Lucie Estuary. This reduction in high regulatory flows may provide improvement for 

the St. Lucie Estuary. Improved conditions within estuarine communities may result in 

improvements to SAV, oysters, fish, such as redfish, grouper, snook and spotted 

seatrout, and other fauna in the estuary. 

Monitoring conducted as part of the managed recession revealed results consistent with 

prior research at the SFWMD, which indicated that short-term releases of water can 

have immediate negative impacts, but that these systems are resilient (Doering et al. 

1999). Once discharges to the St. Lucie Estuary ceased, turbidity subsided within four 

days and salinity returned to ranges tolerable to oysters within one week. Impacts to 

seagrasses along the Atlantic coastline were localized and did not persist past June 

2000. Recovery of environmental conditions was slower in the Caloosahatchee Estuary 

because there was seagrass mortality in the lower estuary. A cyanobacterial bloom 

(Anabaena spp.) was documented in the upper estuary, presumably related to the 

recession operation. A working hypothesis is that the water from Lake Okeechobee 

"seeded" the estuary with cyanobacteria, which then proliferated to bloom levels in a 

subsequent period when flow was maintained at near 300 cfs for a number of weeks, 

keeping conditions oligohaline. This low flow rate maintained an isohaline front near the 

city of Fort Myers. The bloom ended when freshwater discharges were stopped and 

salinity levels began to increase. However, the Caloosahatchee estuary also showed 

blue green algal bloom activity during the summer of 2006 when there was virtually no 

flow from Lake Okeechobee to the river. 

FWS biologists at the North Florida Ecological Services Office have not identified direct 

health effects on manatees due to blue-green algae in the St. Lucie Estuary. Manatees 

are herbivores and incidentally ingest algae when eating plants. It is not known to 

cause health problems in manatees nor is it known to affect their ability to breed (FWS, 

2019). FWC identified 52 of the 67 manatees that had died (August 18, 2018 reporting) 

indicated they were red-tide related. FWC further. indicates a confounding factor to 
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manatee mortalities with classical brevetoxicosis (death from red tide toxins) occurred 
Caloosahatchee in years without cyanobacteria blooms (e.g. 1982, 1996, 1997, 1999, 
2000,2001,2002,2003,2004,2006,2007,2008,2009,2011,2012,2013,2014,2015, 
2016, 2017) (FWC 2019). 

The LOS OM study team in partnership with the Engineering Research Development· 
Center, SFWMD, FDEP, and U.S. Geological Survey have several studies and research 
efforts underway to better understand the role of hydrology, nutrients, water 
management, and climate on harmful algal blooms in both Lake Okeechobee and the 
estuaries. This information will be used to update analysis of effects on the 
environment as part of the National Environmental Policy Act assessment and biological 
assessment for LOSOM. 
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Planning and Policy Division 
Environmental Branch 

David Bernhardt 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8915 

HAR 2 1 201Q 

Assistant Regional Administrator 
for Protected Resources 
NOAA National Marine Fisheries Service 
Southeast Regional Office 
263 13th Avenue, South 
St. Petersburg, FL 33701 

Dear Mr. Bernhardt: 

The U.S. Army Corps of Engineers (Corps) has reviewed our Endangered Species 

Act (ESA) consultation records with the National Marine Fisheries Service (NMFS) with 

respect to the 2008 Lake Okeechobee Regulation Schedule Water Control Plan (LORS 

2008). This review has been conducted in light of initial information gathered to support 
formulation and evaluation of a new Lake Okeechobee regulation schedule as part of 

the Lake Okeechobee System Operating Manual (LOSOM) initiated January 25, 2019. 
The previous LORS 2008 consultation with NMFS resulted in concurrences on 
September 11, 2007 and on May 14, 2015. The 2007 consultation resulted in a 
concurrence with the Corps' determination that LORS 2008 may affect, but is not likely 
to adversely affect Johnson's seagrass (Halophila johnsoni1) and the smalltooth sawfish 
(Pristis pectinata) and would have no effect on sea turtles including the loggerhead sea 

turtle (Caretta caretta), leatherback sea turtle (Dermoche/ys coriacea), Kemp's ridley 
sea turtle (Lepidochelys kempil), hawksbill sea turtle (Eretmochelys imbricata), and the 
green sea turtle ( Chelonia mydas). The 2015 consultation resulted in a concurrence 
with the Corps' determinations that LORS 2008 may affect, but is not likely to adversely 
affect Johnson's seagrass (Ha/ophila johnsoni1) and its critical habitat and the smalltooth 
sawfish (Pristis pectinata) and its critical habitat. 

Pursuant to Endangered Species Act (ESA) regulations at 50 CFR § 402.16, 
reinitiation of formal consultation will be required where discretionary Corps involvement 

or control over the action has been retained (or is authorized by law) and if: 1) the 
amount or extent of incidental take is exceeded; 2) new information reveals effects of 

the Corps' action that may affect listed species or critical habitat in a manner or to an 

extent not considered; 3) the Corps' action is subsequently modified in a manner that 
causes an effect to the listed species or critical habitat not considered; or 4) a new 
species is listed or critical habitat designated that may be affected by the action. The 

Corps believes new species have been listed that have not been addressed in the 

009517 



-2-

Corps' consultation record with NMFS with regard to the LORS 2008 area of project 
effect. These species include: boulder star coral (Orbicel/a franks1), mountainous star 
coral (Orbicella faveolata), lobed star coral (Orbicella annularis), elkhorn coral (Acropora 
palmata), staghorn coral (Acropora cervicornis), rough cactus coral (Mycetophyflia 
ferox), and Nassau grouper (Epinephelus striatus). 

Pursuant to the ESA, as amended, the Corps is requesting informal consultation 
and anticipates making effects determinations on newly listed species as well as 
coordinating on any new information that could relate to LORS effects (see attachment). 
Through correspondence and telephonic communication with NMFS, the Corps intends 
to identify the nature of effects, if any, to newly listed species as well as determine 
whether new information is available that would change the previous effects 
determinations. 

If you have any questions, or need further information, please contact Andy 
LoSchiavo by email at Andrew.J.LoSchiavo@usace.army.mil or telephone at 904-232-
2077. Thank you for your assistance in this matter. 

Sincerely, 

Angela E. Dunn 
Chief, Environmental Branch 
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Lake Okeechobee Regulation Schedule Informal Endangered Species Act 
Consultation 

1 INTRODUCTION 

The purpose of this document is to coordinate information on the effects of the overall 
water management of Lake Okeechobee and the water releases associated with the Lake 
Okeechobee Regulation Schedule (LORS) on any threatened, endangered, or proposed 
species, as well as on any designated or proposed critical habitats in Lake Okeechobee 
(LO). This informal consultation package is prepared in accordance with the legal 
requirements set forth under regulations implementing Section 7 of the Endangered 
Species Act (ESA) regulations (50 C.F.R. Part 402). Initial analysis has relied upon a 
comparison of LORS to the prior water control plan (water supply and environment, the 
environmental baseline) to describe LORS' effects with respect to downstream estuaries 
and ocean outfalls. The Corps is currently considering changes to LORS as it develops the 
Lake Okeechobee System Operating Manual process (LOSOM). However, the new 
proposed schedule will not be available for 2 years, so the ongoing action, LORS 2008, 
has not yet changed. The Corps recognizes that newly listed species need to be analyzed 
for effects of the action, so the Corps requests verification of a species list. A project 
description has been provided to assist the National Marine Fisheries Service (NMFS). In 
addition, the Corps is providing its analysis of the LORS releases related to algal blooms 
based on current information in recognition that new information is being gathered to 
support the LOSOM study. 

2 PROJECT DESCRIPTION 

2.1 PROJECT AUTHORITY 
Authority for the 2008 LORS is the Flood Control Act of 1948 (approved by Congress on 
June 30). It authorized the Central and Southern Flood Control Project, which is a 
multipurpose project that provides flood control, water supply for municipal, industrial, and 
agricultural uses, prevention of salt water intrusion, water supply for Everglades National 
Park (EN P), and protection of fish and wildlife resources. Furthermore, Section 310 of the 
1990 Water Resources Development Act directed the Chief of Engineers to: 

... review the report of the Chief of Engineers on central and southern Florida, 
published as house Document 643, 80th Congress, 2nd Session, and other 
pertinent reports, with a view to determining whether modifications to the 
existing project are advisable at the present time due to significantly changed 
physical, biological, demographic, or economic conditions, with particular 
reference to modifying the project or its operations for improving th~ quality 
of the environment, improving protection of the aquifer, and improving the 
integrity, capability, and conservation of urban water supplies affected by the 
project or its operations. 

2.2 PROJECT ACTION 
The 2008 LORS was developed to manage water movement into and out of LO and to 
manage the lake levels to meet congressionally authorized project purposes including, 
flood control, water supply, navigation, fish and wildlife enhancement, and recreation. The 
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original ESA consultation for the 2008 LORS was completed with the FWS on October 15, 
2007 and September 11, 2007 with the NMFS. Consultation was reinitiated with NMFS on 
designated critical habitat for the smalltooth sawfish and Johnson's seagrass, which was 
completed in May 13, 2015. In addition, ESA consultation with FWS was reinitiated in 
December 22, 2015 and completed on June 4, 2018. The purpose of this informal re
initiation of ESA consultation for the 2008 LORS is to address the effects on newly listed 

. species under the purview of NMFS. The LORS actions are fully described in the 2008 
water control plan and environmental impact statement (USAGE 2008). 

The 2008 LORS regulation schedule replaced the Water Supply and Environment 
schedule (WSE, Corps 2000). One goal of particular importance for LORS was managing 
lower lake stages in LO, as extended periods of high water levels cause stress to the 
lake's littoral zone and integrity issues of the HHD. Another goal for this study was to 
reduce high regulatory releases to the St. Lucie and Caloosahatchee Estuaries, while 
balancing the needs of other project purposes such as flood control, water supply, 
navigation, recreation, as well as fish and wildlife enhancement. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 
Okeechobee Discharges to the Water Conservation Areas and Part 2-Define Lake 
Okeechobee Discharges to Tidewater (estuaries). The changes between LORS and WSE 
included the following: 1) the high and low elevations to manage lake levels are 11.5 feet 
to 17.25 feet, NGVD, with "up to maximum" releases to tidewater when in band A, if lake 
stage is greater than 17.25 feet; 2) regulatory bands A, B, and C bottoms are lower 
compared to WSE resulting in a more proactive schedule to limit high water conditions in 
LO; 3) allowance for the opportunity to reduce moderate to extreme high discharges to the 
St. Lucie Estuary. For example, when comparing the LORS to the WSE schedule, the 
band B maximum discharges at S-80 are lowered from 3500 to 2800 cubic feet per second 
(cfs). Band C maximum discharges at S-80 are lowered from 2500 to 1800 cfs; and 4) 
LORS allows for base flows to the Caloosahatchee Estuary for estuarine management 
efforts. 

LORS also addresses long term weather patterns by applying tributary hydrologic 
conditions that represent longer term wet or dry conditions that have persisted in the 
tributaries. This is accomplished in two ways. The Palmer Drought Severity Index is used 
instead of the 30-day net rainfall, and the 14-day mean LO net inflow replaced the 14-day 
mean S-65E flow. The Palmer Drought Severity Index is a meteorological index that 
responds to weather conditions that have been abnormally dry or abnormally wet. The 
index is calculated based on precipitation and temperature data, as well as the local 
available water content of the soil. More information regarding the proposed regulation 
schedule and description of the model run can be found at the Corps' web page at: 
http://www.saj.usace.army.mil/Missions/Civil-Works/Water-Management/ 

The extent of high flows (greater than 4500 cfs from S-79 on Caloosahatchee side and 
greater than 3000 cfs from all structures on St. Lucie side out into the ocean) is not clearly 
known and will be examined as part of the LOSOM study. Coordination with South Florida 
Water Management District has identified that a model has been developed to evaluate 
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hydrological and salinity effects 1-2 miles out in the St. Lucie inlet and up to 10 miles out of 
the Caloosahatchee River Estuary. 

2.3 PROJECT LOCATION 
Lake Okeechobee is located in south central Florida, partially surround by HHD, and 
occupies portions of, Glades, Hendry, Martin, Okeechobee, and Palm Beach counties 
(Figure 2-1). Lake Okeechobee has an area of approximately 730 square miles with its 
approximate center near 26° 56' 55" north latitude and 80° 56' 34" west longitude. The 
watershed north and west of LO drains an area totaling approximately 5,600 square miles 
of lands with major inflows coming from the Kissimmee River and Fisheating Creek. Lake 
Okeechobee is the third largest lake by land area in the United States and is a component 
of the Central and Southern Florida Flood Control Project (Figure 2-2). 
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Figure 2-1. Lake Okeechobee and Herbert Hoover Dike Map. 
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Figure 2-2 Lake Okeechobee Connection to Central and Southern Florida Flood 
Control Project Water Management System. 
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2.4 DURATION OF THE ACTION 
The Corps began implementing LORS as outlined in the Final Supplemental 
Environmental Impact Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, the 
Corps expects to operate under the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of the 

system-wide operating plan to accommodate the Comprehensive Everglades 

Restoration Plan (CERP) Band 1 projects and the State of Florida's fast track 

Acceler8 projects; or 
2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction or 

equivalent dike repairs for reaches 1, 2, and 3. 

The expected completion date for HHD repairs is currently 2022. The Corps has initiated 
the Lake Okeechobee System Operating Manual scoping to result in a revised regulation 
schedule by 2022 to be in place to coincide with HHD repair construction completion 
(USACE 2019). 

3 ENDANGERED SPECIES IN AREA OF PROJECT EFFECT 

3.1 LISTED SPECIES 
The following table provides a list of federally threatened and endangered species under the 
purview of NMFS within the project area of effect. 

Table 1. List of federally threatened and endangered species within the project area 
(E: Endangered, T: Threatened, SA: Similarity of Appearance, CH: Critical Habitat, C: 
Candidate Species; PT: Proposed Threatened; PE: Proposed Endangered). 

Common Name Scientific Name Status 
Reptiles 
green sea turtle Che/onia mydas E 
hawksbill sea turtle Eretmoche/ys imbricate E 
Kemp's ridley sea turtle Lipodochelys kempii E 
leatherback sea turtle Dermoche/yscoriacea E 
loggerhead sea turtle Caretta carretta T,CH 
Fish 
smalltooth sawfish* Pristis pectinata E, CH 
Nassau grouper Epinephe/us striatus T 
Invertebrates 
rough cactus coral Mycetophyl/ia ferox T 

elkhorn coral* Acropora palmata T,CH 
boulder star coral Orbicel/a franksi T 

mountainous star coral Orbicella faveolata T 

lobed star coral Orbicel/a annu/aris T 

staghorn coral* Acropora cervicornis T,GH 
Plants 
Johnson's seagrass Halophi/a johnsonii E, CH 
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3.2 LORS OPERATIONS EFFECTS 
LO is hydrologically connected to the St. Lucie and Caloosahatchee River estuaries and 
to some degree the Atlantic Ocean and Gulf of Mexico during high flow events. 
Management to reduce high LO stages results in the release of freshwater from LO, 
along with other tributary inflows, and stormwater runoff that can carry pollutants and 
cause large fluctuations in salinity. These fluctuations often expose estuarine biota to 
salinities that are outside of their tolerance ranges. LORS 2008 alternative regulation 
schedules that maintain flows, and hence estuarine salinities, within acceptable limits 
are best for estuarine health. However, it is important to note that the hydrologic model 
output used to evaluate LORS 2008 assumes maximum practicable releases from LO 
within each decision tree zone or band, with consideration of downstream operational 
constraints. 

3.2.1 LORS Flows Evaluation 

This provides a very useful means for comparing the effects of all alternatives. However, 
the decision making process to determine quantity, timing, and duration of the potential 
release considers estuary conditions/needs, potential impacts from lake releases, local 
runoff, and dry weather conditions. Although modeled and represented in the modeling 
output, maximum releases are not always necessary or recommended during actual 
lake operations. Table 2 indicates that modeling of flows to the Caloosahatchee under 
LORS would fall in the more desirable range at S-79 (450-2800 cfs) a greater period of 
time (55%) than WSE (37%) resulting in less impact to estuarine biota. Table 3 
indicates that flows to the St. Lucie under LORS would fall in the more tolerable range at 
S-80 (350-2000) a slightly higher percentage of time (59 %) compared to 53% under 
WSE. This suggests a reduced impact from regulatory flood control releases to aquatic 
vegetation under LORS compared to WSE. The flow harm thresholds are based on the 
current 2007 RECOVER Northern Estuaries performance measure for salinity envelops 
where flows measured as S-79 ideally fall between 450-2800 cfs and flows measured at 
S-80 ranging between 350-2000 cfs. Flows greater than 2800 cfs impact oysters in the 
CRE and flows greater than 2000 cfs depress salinities below 3ppt and impact oysters 
in the SLE. LORS increases the % of flows in the good range in the CRE from 37% to 
55% and in the SLE from 53% to 59%. 

Table 2: Caloosahatchee Mean Monthly Flows percentage of period of record at S-79 
structure. 

Water Control <450 450- 2800- >4500 
Plan 2800 4500 

WSE 46 37% 10% 7% 
LORS 30 55% 8% 7% 

Table 3: St. Lucie Mean Monthly Flows percentage of period of record at S-80 structure. 
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Water Control 350- 2000-
Plan Simulation <350 2000 3000 >3000 
WSE 29 53% 10% 7% 
LORS 24 59% 10% 7% 

3.2.2 LORS Water Quality Evaluation 
Lake Okeechobee inflows contain nutrients that have exceeded the total maximum daily 
load of 140 metric tons of total phosphorus (TP) by over 350 tons the during water year 
2013-2017. Water Year 2018 received a higher volume of water and TP load to the lake 
increased to 1,046 metric tons, which is far above the running average for water years 
2013-2017 of 497 metric tons. Total nitrogen (TN) load has been higher around 5,070 
tons for the 2013-2017 water years with an increase to 7,512 metric tons in water year 
2018. The water management system operated by the Corps currently has limited 
control over the volume of water coming in to the lake, which has averaged around 2.8 
million acre-ft over the 2013-2017 period with 2018 reaching 3.4 million acre-ft of inflow 
into Lake Okeechobee (SFWMD 2019a) largely due to Hurricane Irma. The Corps does 
not have control over the nutrients coming into the lake. 

Lake Okeechobee water releases to the estuaries are a portion of the total water 
volume and nutrients that includes volume and nutrient load from the watershed. Lake 
Okeechobee flows averaged 26% of water to the St. Lucie Estuary (SLE) for water 
years 2013-2017. Water Year 2018 saw an increased volume of water of 1,590,000 
acre-ft total with 37% of the volume coming from Lake Okeechobee. Nutrients in Lake 
Okeechobee inflows averaged 29% of the TN load and 18% of the TP load to the SLE. 
In water year 2018, TN load increased to 1,346 metric tons or42% of total load and 161 
metric tons of TP or 28% of the total load. Lake Okeechobee flows averaged acre-ft 
(35%) of water to the Caloosahatchee River Estuary (CRE) with the C-43, S-4 and tidal 
basins average 65% for water years 2013-2017. Water Year 2018 saw an increased 
volume of water of 3,067,000 acre-ft total with 39% of the volume coming from Lake 
Okeechobee. Nutrients in Lake Okeechobee inflows averaged 1,302 metric tons of TN 
or 39% of the TN load and 82 tons of TP or 29% of the TP load to the CRE for water 
years 2013-2017. In water year 2018, TN load increased to 2,115 metric tons or 39% of 
total load and 194.7 metric tons of TP or 30% of the total load (SFWMD 2019b). 

3.2.3 Harmful Algal Blooms 
Generally, the proliferation of algae provides the energy source to fuel food webs, so 
most algae are not harmful even when they form "blooms" that are sometimes seen in 
coastal, estuarine, arid inland waters. However, a small percentage of algae produce 
toxins, and are termed a Harmful Algal Bloom (HAB). HABs occur when algae, simple 
plants that live in water, produce toxic or harmful :effects on people, fish, shellfish, 
marine mammals and birds. HABs also include blooms of non-toxic species that have 
harmful effects on marine ecosystems. For example, when masses of algae die and 
decompose, oxygen can be depleted in the water, causing the water to become low in 
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oxygen. Low oxygen can have adverse effects on marine organisms by inducing them 
to leave the area, or causing mortality. Two algal groups have traditionally received the 
dubious distinction of constituting nuisance bloom populations or HAS. They include the 
prokaryotic cyanobacteria (Cyanophyceae, or blue-green algae) and dinoflagellates 
(Oinophyceae). · 

Perhaps one of the best known HAB is "red tide." Red tides are HABs that occur when 
microscopic algae in seawater proliferate to higher-than-normal concentrations. The 
dinoflagellate, Karenia brevis, is the most common red tide organism that is responsible 
for the red tide outbreaks along the southwest coast of Florida. The Florida red tides 
occur in the Gulf of Mexico almost every year, generally in the late summer or early fall. 
Not a new phenomenon, red tide has been documented along Florida's gulf coast since 
the early 1800s, with anecdotal reports of the effects dating back to the 1500s (FWRI 
2006). Accounts of Gymnodinium breve blooms (a toxin producing species associated 
with red tide) were linked with noxious "gases" and massive fish kills along the west 
coast of Florida as early as 1844 (Tester and Steidinger 1997). Red tides can adversely 
affect fish, birds, and marine mammals; cause health problems for humans; and 
adversely affect local economies (FWRI 2006). Red tide occurrences are most common 
off the central and southwestern coast of Florida between Clearwater and Sanibel 
Island, but may occur anywhere in the Gulf (FWRI 2006). Red tides may also occur, but 
are less common, along the southeastern Atlantic coast as far north as North Carolina 
(FWRI 2006). 

A substantial amount of information has been accumulated through the years as a result 
of red tide research. The factors that lead to the initiation of a red tide bloom are not well 
understood; scientists have been monitoring and studying the phenomenon for a 
number of years. Research does support red tide bloom outbreaks first appearing 
offshore (Dragovich and Kelly 1966; Tester and Steidinger 1997) and are associated 
with the fronts caused by the onshore-offshore meanders of the Loop Current water 
along the outer southwest Florida shelf (Tester and Steidinger 1997). The role and 
sources of nutrients involved in initiation and maintenance of a red tide bloom have 
become a subject of scientific controversy. Several potential sources have been 
identified: rain, dust, upwelling of deep nutrient rich water, dead fish, other nitrogen 
fixing algae, submarine ground water discharge and runoff from the land. It is the latter 
source that has focused attention on the role of discharge at the Franklin Lock and Dam 
(S-79) on the Caloosahatchee River and releases from Lake Okeechobee. Both have 
been hypothesized to play a role in both initiation and maintenance. While most 
scientists agree that runoff could help maintain a bloom once it migrates near enough to 
shore, the generally accepted claim that there is not evidence that runoff from land 
plays a role in the generation of red tide blooms has been recently challenged (Brand 
and Compton 2007). Scientists indicate that nutrients from a combination of non-point 
source input, river flow and ground water are sufficient to generate and maintain in
shore blooms of red tide. Population increases and other anthropogenic factors have 
led to significant nutrient enrichment of Florida coastal waters over the past several 
decades. Whether red tides have increased consequently as suggested by Brand and 
Compton (2007) is a highly debated topic. 
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In general, there are a number of physical, chemical, and biotic factors that influence 
formation of red tides and other HAB (Paerl 1988) and no single factor has been 
identified as a root cause. The St. Lucie Estuary and Caloosahatchee River Estuary 
also experience occasional blooms of blue green algae. In some years, these appear 
associated with discharges from Lake Okeechobee (e.g. Caloosahatchee 2001 ), while 
in other years blooms develop during periods with virtually no discharge from the Lake 
(Caloosahatchee 2006). It is unlikely that discharges from Lake Okeechobee are a 
prerequisite for HAB formation. Nutrients in the watershed contributed a greater portion 
of the TN and TP load that contributes to the persistence of blue green algae blooms. 
Older leaky septic systems are one point of such nutrient input (Lapointe, et al. 2017). 
In addition, a new study from U.S. Geological Survey indicates that salinities around 15 
ppt slow down blue-green metabolism/growing, and salinities around 18 ppt start cell 
lysis in general. Toxin persistence is less of an exact science due to multiple factors 
affecting its degradation/metabolism. 

LORS 2008 shows improvement to both the Caloosahatchee and St. Lucie estuaries, 
and the Lake Worth Lagoon as compared to WSE. High freshwater flows are equal to or 
reduced for the Caloosahatchee Estuary and the St. Lucie Estuary, thereby potentially 
reducing the frequency of algal blooms, turbid water and fish kills. Although 
improvements are not substantial, improved conditions for sensitive estuarine biota, 
such as species dependent on this habitat for egg, larval, and juvenile stages, may be 
seen. LORS 2008 reduced the number of flows >2000 cfs from Lake Okeechobee to the 
St. Lucie Estuary. This reduction in high regulatory flows may provide improvement for 
the St. Lucie Estuary. Improved conditions within estuarine communities may result in 
improvements to SAV, oysters, fish, such as redfish, grouper, snook and spotted 
seatrout, and other fauna in the estuary. 

Monitoring conducted as part of the managed recession revealed results consistent with 
prior research at the SFWMD, which indicated that short-term releases of water can 
have immediate negative impacts, but that these systems are resilient (Doering et al. 
1999). Once discharges to the St. Lucie Estuary ceased, turbidity subsided within four 
days and salinity returned to ranges tolerable to oysters within one week. Impacts to 
seagrasses along the Atlantic coastline were localized and did not persist past June 
2000. Recovery of environmental conditions was slower in the Caloosahatchee Estuary 
because there was seagrass mortality in the lower estuary. A cyanobacterial bloom 
(Anabaena spp.) was documented in the upper estuary, presumably related to the 
recession operation. A working hypothesis is that the water from Lake Okeechobee 
"seeded" the estuary with cyanobacteria, which then proliferated to bloom levels in a 
subsequent period when flow was maintained at near 300 cfs for a number of weeks, 
keeping conditions oligohaline. This low flow rate maintained an isohaline front near the 
city of Fort Myers. The bloom ended when freshwater discharges were stopped and 
salinity levels began to increase. However, the Caloosahatchee estuary also showed 
blue green algal bloom activity during the summer of 2006 when there was virtually no 
flow from Lake Okeechobee to the river. 
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The LOSOM study team in partnership with the Engineering Research Development 
Center, SFWMD, FDEP, and U.S. Geological Survey have several studies and research 
efforts underway to better understand the role of hydrology, nutrients, water 
management, and climate on harmful algal blooms in both Lake Okeechobee and the 
estuaries. This information will be used to update analysis of effects on the 
environment as part of the National Environmental Policy Act assessment and biological 
assessment for LOSOM. 

3.2.4 Species Distribution and Status for Newly Listed Species 
Coral species distribution information is limited in the immediate outfall of the St. Lucie 
Inlet. Corals are not known to be present on the outfall of the Caloosahatchee River. 

• Elkhorn and staghorn coral distribution 
https://sero.nmfs.noaa.gov/protected resources/coral/elkhorn coral/document/FAQ/spe 
cies fact sheet. pdf 

• Boulder star coral has even less information regarding locations on the NMFS 
website. 
https://www.fisheries.noaa.gov/species/boulder-star-coral#overview. 

The Corps' recent coordination with Florida Department of Environmental Protection 
(FDEP) and Florida Fish and Wildlife Conservation Commission (FWC) revealed that 
isolated coral colonies were found in Martin County reefs in 2006, but most had been 

impacted by stony coral tissue loss disease (FWC, pers. comm., 2019). A recent 
survey in 2014, funded by FDEP, failed to identify any live listed coral species in the 
Martin County reef (Gilliam et al. 2014). 

Nassau grouper could be in the area of project effect. The main reason given for listing 
this species was direct harvesting leading to a decrease in spawning aggregations. 
https://sero.nmfs.noaa.gov/documents/main articles/pdfs/fags for final rule to list nassau gr 
ouper as threatened.pdf 

https://www.fisheries.noaa.gov/species/nassau-grouper 
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Planning and Policy Division 
Environmental Branch 

Larry Williams 
Florida State Supervisor 
U.S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960 

Dear Mr. Williams: 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8915 

The U.S. Army Corps of Engineers (Corps) has reviewed our Endangered Species 

Act (ESA) consultation records with the U.S. Fish and Wildlife Service (FWS) with 

respect to the 2008 Lake Okeechobee Regulation Schedule Water Control Plan (LORS 

2008). This review has been conducted in light of initial information gathered to support 

formulation and evaluation of a new Lake Okeechobee regulation schedule as part of 

the Lake Okeechobee System Operating Manual (LOSOM) initiated January 25, 2019. 

The previous LORS 2008 consultation with FWS was completed on October 12, 2007 

and resulted in a FWS concurrence with the Corps' determination that LORS 2008 may 

affect, but is not likely to adversely affect the West Indian manatee (Trichechus 

manatus) and designated critical habitat, wood stork (Mycteria americana), and 

Okeechobee gourd (Cucurbita okeechobeensis). The FWS provided a biological 

opinion to cover a may affect determination for the Everglade snail kite (Rostrhamus 

sociabilis plumbeus) and critical habitat. The Corps also advised FWS of its 

determination that LORS would have no effect on the Cape Sable seaside sparrow 

(Ammodramus maritimus mirabilis), eastern indigo snake (Drymarchon corais coupen), 

Florida panther (Puma conco/or cory1), and bald eagle (Haliaeetus leucocephalus). 

Consultation was reinitiated in December 2015 and completed on June 4, 2018. In 

addition to resulting in the same effects determinations regarding the above species, the 

consultation also resulted in a FWS concurrence with the Corps' determination that 

LORS 2008 may affect, but is not likely to adversely affect the Florida bonneted bat 

(Eumops f/oridanus). The Corps also advised FWS of its determination that LORS 

would have no effect on the Audubon's crested caracara (Po/yborus plancus audubonil). 

Pursuant to the Endangered Species Act (ESA) regulations at 50 CFR § 402.16, 

reinitiation of formal consultation will be required where discretionary Corps involvement 

or control over the action has been retained ( or is authorized by law) and if: 1) the 

amount or extent of incidental take is exceeded; 2) new information reveals effects of 

the Corps' action that may affect listed species or critical habitat in a manner or to an 

extent not considered; 3) the Corps' action is subsequently modified in a manner that 
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causes an effect to the listed species or critical habitat not considered; or 4) a new 

species is listed or critical habitat designated that may be affected by the action. The 

Corps does not have any information suggesting any of these criteria have been met, 

but is aware that there are concerns regarding the relationship between LORS 2008, 

harmful algal blooms, and listed species. 

Pursuant to the ESA, as amended, the Corps is requesting informal consultation to 

coordinate on any new information that could relate to LORS effects (see attachment

Figure 1 ). Through correspondence and telephonic communication with FWS, the 

Corps intends to determine whether new information is available that would change the 

previous effects determinations. 

If you have any questions, or need further information, please contact 

Andy LoSchiavo by email at Andrew.J.LoSchiavo@usace.army.mil or telephone at 904-

232-2077. Thank you for your assistance in this matter. 

Sincerely, 

Angela E. Dunn 
Chief, Environmental Branch 
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Lake Okeechobee Regulation Schedule Informal Endangered Species Act 
Consultation 

1 INTRODUCTION 

The purpose of this document is to coordinate information on the effects of the overall 
water management of Lake Okeechobee and the water releases associated with the 
Lake Okeechobee Regulation Schedule (LORS) on any threatened, endangered, or 
proposed species, as well as on any designated or proposed critical habitats in Lake 
Okeechobee (LO). This informal consultation package is prepared in accordance with 
the legal requirements set forth under regulations implementing Section 7 of the 
Endangered Species Act (ESA) regulations (50 C.F.R. Part 402). Initial analysis has 
relied upon a comparison of LORS to the prior water control plan (water supply and 
environment, the environmental baseline) to describe LORS' effects with respect to 
Lake Okeechobee and downstream estuaries. The Corps is currently considering 
changes to LORS as it develops the Lake Okeechobee System Operating Manual 
process (LOSOM). However, the new proposed schedule will not be available for 2 
years, so the ongoing action, LORS 2008, has not yet changed. The Corps recognizes 
that newly listed species need to be analyzed for effects of the action, so the Corps 
requests verification of a species list. A project description has been provided to assist 
the U.S. Fish and Wildlife Service (FWS). In addition, the Corps is providing its analysis 
of the LORS releases related to algal blooms based on current information in 
recognition that new information is being gathered to support the LOSOM study. 

2 PROJECT DESCRIPTION 

2.1 PROJECT AUTHORITY 
Authority for the 2008 LORS is the Flood Control Act of 1948 (approved by Congress on 

June 30). It authorized the Central and Southern Flood Control Project, which is a 
multipurpose project that provides flood control, water supply for municipal, industrial, 

and agricultural uses, prevention of salt water intrusion, water supply for Everglades 
National Park (ENP), and protection of fish and wildlife resources. Furthermore, Section 
310 of the 1990 Water Resources Development Act directed the Chief of Engineers to: 

... review the report of the Chief of Engineers on central and southern 
Florida, published as house Document 643, 80th Congress, 2nd Session, 
and other pertinent reports, with a view to determining whether 
modifications to the existing project are advisable at the present time due 
to significantly changed physical, biological, demographic, or economic 
conditions, with particular reference to modifying the project or its 
operations for improving the quality of the environment, improving 
protection of the aquifer, and improving the integrity, capability, and 
conservation of urban water supplies affected by the project or its 
operations. 
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2.2 PROJECT ACTION 
The 2008 LORS was developed to manage water movement into and out of LO and to 

manage the lake levels to meet congressionally authorized project purposes including, 

flood control, water supply, navigation, fish and wildlife enhancement, and recreation. 

The original ESA consultation for the 2008 LORS was completed with the FWS on 

October 12, 2007 and with the NMFS on September 11, 2007. Consultation was 

reinitiated with NMFS on designated critical habitat for the smalltooth sawfish, which 

was completed in May 13, 2015. In addition, ESA consultation with FWS was reinitiated 

in December 22, 2015 and completed on June 4, 2018. The purpose of this informal re

initiation of ESA consultation for the 2008 LORS is to gather information on LORS 2008 

. that related to harmful algal blooms and any potential effects on species under the 

purview of the FWS. The LORS actions are fully described in the 2008 water control 

plan and environmental impact statement (USAGE 2008). 

The 2008 LORS regulation schedule replaced the Water Supply and Environment 

schedule (WSE, Corps 2000). One goal of particular importance for LORS was 

managing lower lake stages in LO, as extended periods of high water levels cause 

stress to the lake's littoral zone and integrity issues of the HHD. Another goal for this 

study was to reduce high regulatory releases to the St. Lucie and Caloosahatchee 

Estuaries, while balancing the needs of other project purposes such as flood control, 

water supply, navigation, recreation, as well as fish and wildlife enhancement. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 

Okeechobee Discharges to the Water Conservation Areas and Part 2-Define Lake 

Okeechobee Discharges to Tidewater (estuaries). The changes between LORS and 

WSE included the following: 1) the high and low elevations to manage lake levels are 

11.5 feet to 17 .25 feet, NGVD, with "up to maximum" releases to tidewater when in 

band A, if lake stage is greater than 17.25 feet; 2) regulatory bands A, B, and C bottoms 

are lower compared to WSE resulting in a more proactive schedule to limit high water 

conditions in LO; 3) allowance for the opportunity to reduce moderate to extreme high 

discharges to the St. Lucie Estuary. For example, when comparing the LORS to the 

WSE schedule, the band B maximum discharges at S-80 are lowered from 3500 to 

2800 cubic feet per second (cfs). Band C maximum discharges at S-80 are lowered 

from 2500 to 1800 cfs; and 4) LORS allows for base flows to the Caloosahatchee 

Estuary for estuarine management efforts. 

LORS also addresses long term weather patterns by applying tributary hydrologic 

conditions that represent longer term wet or dry conditions that have persisted in the 

tributaries. This is accomplished in two ways. The Palmer Drought Severity Index is 

used instead of the 30-day net rainfall, and the 14-day mean LO net inflow replaced the 

14-day mean S-65E flow. The Palmer Drought Severity Index is a meteorological index 

that responds to weather conditions that have been abnormally dry or abnormally wet. 

The index is calculated based on precipitation and temperature data, as well as the 

local available water content of the soil. More information regarding the proposed 
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regulation schedule and description of the model run can be found at the Corps' web 

page at: http://www.saj.usace.army.mil/Missions/Civil-Works/Water-Management/ 

The extent of high flows (greater than 4500 cfs from S-79 on Caloosahatchee side and 

greater than 3000 cfs from all structures on St. Lucie side out into the ocean) is not 

clearly known and will be examined as part of the LOSOM study. Coordination with 

South Florida Water Management District has identified that a model has been 

developed to evaluate hydrological and salinity effects 1-2 miles out in the St. Lucie inlet 

and up to 10 miles out of the Caloosahatchee River Estuary. 

2.3 PROJECT LOCATION 
Lake Okeechobee is located in south central Florida, partially surrounded by Herbert 

Hoover Dike (HHD), and occupies portions of, Glades, Hendry, Martin, Okeechobee, 

and Palm Beach counties (Figure 2-1). Lake Okeechobee has an area of approximately 

730 square miles with its approximate center near 26° 56' 55" north latitude and 80° 56' 

34" west longitude. The watershed north and west of LO drains an area totaling 

approximately 5,600 square miles of lands with major inflows coming from the 

Kissimmee River and Fisheating Creek. Lake Okeechobee is the third largest lake by 

land area in the United States and is a component of the Central and Southern Florida 

Flood Control Project (Figure 2-2). 
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Figure 2-2 Lake Okeechobee Connection to Central and Southern Florida Flood 
Control Project Water Management System. 

2.4 DURATION OF THE ACTION 
The Corps began impl~menting LORS as outlined in the Final Supplemental 

Environmental Impact Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, 

the Corps expects to operate under the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of 

the system-wide operating plan to accommodate the Comprehensive 

Everglades Restoration Plan (CERP) Band 1 projects and the State of 

Florida's fast track Acceler8 projects; or 

2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction 

or equivalent dike repairs for reaches 1, 2, and 3. 

The expected completion date for HHD repairs is currently 2022. The Corps has 

initiated the Lake Okeechobee System Operating Manual scoping to result in a revised 

regulation schedule by 2022 to be in place to coincide with HHD repair construction 

completion (USAGE 2019). 

3 ENDANGERED SPECIES IN AREA OF PROJECT EFFECT 

3.1 LISTED SPECIES 
The following is a list of federally threatened and endangered species within the project 

area of effect. 

• Everglade snail kite (Rostrhamus sociabilis plumbeus) 
• wood stork (Mycteria americana) 
• bald eagle (Haliaeetus /eucocephalus) 
• West Indian manatee (Trichechus manatus) 
• Cape Sable seaside sparrow (Ammodramus maritimus mirabi/is) 
• eastern indigo snake (Drymarchon corais coupen) 
• Okeechobee gourd (Cucurbita okeechobeensis ssp. okeechobeensis) 

• Florida bonneted bat (Eumops floridanus) 
• Florida Panther (Puma conco/or coryt) 
• Audubon's crested caracara (Po/yborus plancus audubonit) 

LO is hydrologically connected to the St. Lucie and Caloosahatchee River estuaries and 

to some degree the Atlantic Ocean and Gulf of Mexico during high flow events. 

Manatees feed on a variety of submerged, emergent, and floating vegetation, and 

usually forage in shallow seagrass beds adjacent to deeper channels. Management to 

reduce high LO stages results in the release of freshwater from LO, along with other 

tributary inflows, and stormwater runoff that can carry pollutants and cause large 

fluctuations in salinity. These fluctuations often expose estuarine biota, including 

vegetation important to manatee foraging, to salinities that are outside of their tolerance 
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ranges. LORS 2008 alternative regulation schedules that maintain flows, and hence 

estuarine salinities, within acceptable limits are best for estuarine health. However, it is 

important to note that the hydrologic model output used to evaluate LORS 2008 assumes 

maximum practicable releases from LO within each decision tree zone or band, with 

consideration of downstream operational constraints. 

3.1.1 LORS Flows Evaluation 

This provides a very useful means for comparing the effects of all alternatives. However, 

the decision making process to determine quantity, timing, and duration of the potential 

release considers estuary conditions/needs, potential impacts from lake releases, local 

runoff, and dry weather conditions. Although modeled and represented in the modeling 

output, maximum releases are not always necessary or recommended during actual 

lake operations. Table 2 indicates that modeling of flows to the Caloosahatchee under 

LORS would fall in the more desirable range at S-79 (450-2800 cfs) a greater period of 

time (55%) than WSE (37%) resulting in less impact to estuarine biota, including aquatic 

vegetation important to the manatee. Table 3 indicates that flows to the St. Lucie under 

LORS would fall in the more tolerable range at S-80 (350-2000) a slightly higher 

percentage of time (59 %) compared to 53% under WSE. This suggests a reduced 

impact from regulatory flood control releases to aquatic vegetation under LORS 

compared to WSE. The flow harm thresholds are based on the current 2007 

RECOVER Northern Estuaries performance measure for salinity envelops where flows 

measured as S-79 ideally fall between 450-2800 cfs and flows measured at S-80 

ranging between 350-2000 cfs. Flows greater than 2800 cfs impact oysters in the CRE 

and flows greater than 2000 cfs depress salinities below 3ppt and impact oysters in the 

SLE. LORS increases the % of flows in the good range in the CRE from 37% to 55% 

and in the SLE from 53% to 59%. 

Table 2: Caloosahatchee Mean Monthly Flows percentage of period of record at S-79 

structure. 

Water Control <450 450- 2800- >4500 
Plan 2800 4500 

WSE 46 37% 10% 7% 
LORS 30 55% 8% 7% 

Table 3: St. Lucie Mean Monthly Flows percentage of period of record at S-80 structure. 

Water Control 350- 2000-
Plan Simulation <350 2000 3000 >3000 

WSE 29 53% 10% 7% 
LORS 24 59% 10% 7% 
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3.1.2 LORS Water Quality Evaluation 
Lake Okeechobee inflows contain nutrients that have exceeded the total maximum daily 

load of 140 metric tons of total phosphorus (TP) by over 350 tons the during water year 

2013-2017. Water Year 2018 received a higher volume of water and TP load to the lake 

increased to 1,046 metric tons, which is far above the running average for water years 

2013-2017 of 497 metric tons. Total nitrogen (TN) load has been higher around 5,070 

tons for the 2013-2017 water years with an increase to 7,512 metric tons in water year 

2018. The water management system operated by the Corps currently has limited 

control over the volume of water coming in to the lake, which has averaged around 2.8 

million acre-ft over the 2013-2017 period with 2018 reaching 3.4 million acre-ft of inflow 

into Lake Okeechobee (SFWMD 2019a) largely due to Hurricane Irma. The Corps does 

not have control over the nutrients coming into the lake. 

Lake Okeechobee water releases to the estuaries are a portion of the total water 

volume and nutrients that includes volume and nutrient load from the watershed. Lake 

Okeechobee flows averaged 26% of water to the St. Lucie Estuary (SLE) for water 

years 2013-2017. Water Year 2018 saw an increased volume of water of 1,590,000 

acre-ft total with 37% of the volume coming from Lake Okeechobee. Nutrients in Lake 

Okeechobee inflows averaged 29% of the TN load and 18% of the TP load to the SLE. 

In water year 2018, TN load increased to 1,346 metric tons or 42% of total load and 161 

metric tons of TP or 28% of the total load. Lake Okeechobee flows averaged acre-ft 

(35%) of water to the Caloosahatchee River Estuary (CRE) with the C-43, S-4 and tidal 

basins average 65% for water years 2013-2017. Water Year 2018 saw an increased 

volume of water of 3,067,000 acre-ft total with 39% of the volume coming from Lake 

Okeechobee. Nutrients in Lake Okeechobee inflows averaged 1,302 metric tons of TN 

or 39% of the TN load and 82 tons of TP or 29% of the TP load to the CRE for water 

years 2013-2017. In water year 2018, TN load increased to 2,115 metric tons or 39% of 

total load and 194.7 metric tons of TP or 30% of the total load (SFWMD 2019b). 

3.1.3 Harmful Algal Blooms 
Generally, the proliferation of algae provides the energy source to fuel food webs, so 

most algae are not harmful even when they form "blooms" that are sometimes seen in 

coastal, estuarine, and inland waters. However, a small percentage of algae produce 

toxins, and are termed a Harmful Algal Bloom (HAB). HABs occur when algae, simple 

plants that live in water, produce toxic or harmful effects on people, fish, shellfish, 

marine mammals and birds. HABs also include blooms of non-toxic species that have 

harmful effects on marine ecosystems. For example, when masses of algae die and 

decompose, oxygen can be depleted in the water, causing the water to become low in 

oxygen. Low oxygen can have adverse effects on marine organisms by inducing them 

to leave the area, or causing mortality. Two algal groups have traditionally received the 

dubious distinction of constituting nuisance bloom populations or HAS. They include the 

prokaryotic cyanobacteria (Cyanophyceae, or blue-green algae) and dinoflagellates 

(Oinophyceae). 
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Perhaps one of the best known HAB is "red tide." Red tides are HABs that occur when 
microscopic algae in seawater proliferate to higher-than-normal concentrations. The 
dinoflagellate, Karenia brevis, is the most common red tide organism that is responsible 

for the red tide outbreaks along the southwest coast of Florida. The Florida red tides 
occur in the Gulf of Mexico almost every year, generally in the late summer or early fall. 
Not a new phenomenon, red tide has been documented along Florida's gulf coast since 
the early 1800s, with anecdotal reports of the effects dating back to the 1500s (FWRI 
2006). Accounts of Gymnodinium breve blooms (a toxin producing species associated 
with red tide) were linked with noxious "gases" and massive fish kills along the west 
coast of Florida as early as 1844 (Tester and Steidinger 1997). Red tides can adversely 
affect fish, birds, and marine mammals; cause health problems for humans; and 
adversely affect local economies (FWRI 2006). Red tide occurrences are most common 
off the central and southwestern coast of Florida between Clearwater and Sanibel 
Island, but may occur anywhere in the Gulf (FWRI 2006). Red tides may also occur, but 
are less common, along the southeastern Atlantic coast as far north as North Carolina 
(FWRI 2006). 

A substantial amount of information has been accumulated through the years as a result 
of red tide research. The factors that lead to the initiation of a red tide bloom are not well 
understood; scientists have been monitoring and studying the phenomenon for a 
number of years. Research does support red tide bloom outbreaks first appearing 
offshore (Dragovich and Kelly 1966; Tester and Steidinger 1997) and are associated 
with the fronts caused by the onshore-offshore meanders of the Loop Current water 
along the outer southwest Florida shelf (Tester and Steidinger 1997). The role and 
sources of nutrients involved in initiation and maintenance of a red tide bloom have 
become a subject of scientific controversy. Several potential sources have been 
identified: rain, dust, upwelling of deep nutrient rich water, dead fish, other nitrogen 
fixing algae, submarine ground water discharge and runoff from the land. It is the latter 
source that has focused attention on the role of discharge at the Franklin Lock and Dam 
(S-79) on the Caloosahatchee River and releases from Lake Okeechobee. Both have 
been hypothesized to play a role in both initiation and maintenance. While most 
scientists agree that runoff could help maintain a bloom once it migrates near enough to 
shore, the generally accepted claim that there is not evidence that runoff from land 
plays a role in the generation of red tide blooms has been recently challenged (Brand 
and Compton 2007). Scientists indicate that nutrients from a combination of non-point 
source input, river flow and ground water are sufficient to generate and maintain in
shore blooms of red tide. Population increases and other anthropogenic factors have 
led to significant nutrient enrichment of Florida coastal waters over the past several 
decades. Whether red tides have increased consequently as suggested by Brand and 
Compton (2007) is a highly debated topic. 

In general, there are a number of physical, chemical, and biotic factors that influence 
formation of red tides and other HAB (Paerl 1988) and no single factor has been 
identified as a root cause. The St. Lucie Estuary and Caloosahatchee River Estuary 
also experience occasional blooms of blue green algae. In some years, these appear 
associated with discharges from Lake Okeechobee (e.g. Caloosahatchee 2001), while 

9 

009929 



in other years blooms develop during periods with virtually no discharge from the Lake 

(Caloosahatchee 2006). It is unlikely that discharges from Lake Okeechobee are a 

prerequisite for HAB formation. Nutrients in the watershed contributed a greater portion 

of the TN and TP load that contributes to the persistence of blue green algae blooms. 

Older leaky septic systems are one point of such nutrient input (Lapointe, et al. 2017). 

In addition, a new study from U.S. Geological Survey indicates that salinities around 15 

ppt slow down blue-green metabolism/growing, and salinities around 18 ppt start cell 

lysis in general. Toxin persistence is less of an exact science due to multiple factors 

affecting its degradation/metabolism. 

LORS 2008 shows improvement to both the Caloosahatchee and St. Lucie estuaries, 

and the Lake Worth Lagoon as compared to WSE. High freshwater flows are equal to or 

reduced for the Caloosahatchee Estuary and the St. Lucie Estuary, thereby potentially 

reducing the frequency of algal blooms, turbid water and fish kills. Although 

improvements are not substantial, improved conditions for sensitive estuarine biota, 

such as species dependent on this habitat for egg, larval, and juvenile stages, may be 

seen. LORS 2008 reduced the number of flows >2000 cfs from Lake Okeechobee to the 

St. Lucie Estuary. This reduction in high regulatory flows may provide improvement for 

the St. Lucie Estuary. Improved conditions within estuarine communities may result in 

improvements to SAV, oysters, fish, such as redfish, grouper, snook and spotted 

seatrout, and other fauna in the estuary. 

Monitoring conducted as part of the managed recession revealed results consistent with 

prior research at the SFWMD, which indicated that short-term releases of water can 

have immediate negative impacts, but that these systems are resilient (Doering et al. 

1999). Once discharges to the St. Lucie Estuary ceased, turbidity subsided within four 

days and salinity returned to ranges tolerable to oysters within one week. Impacts to 

seagrasses along the Atlantic coastline were localized and did not persist past June 

2000. Recovery of environmental conditions was slower in the Caloosahatchee Estuary 

because there was seagrass mortality in the lower estuary. A cyanobacterial bloom 

(Anabaena spp.) was documented in the upper estuary, presumably related to the 

recession operation. A working hypothesis is that the water from Lake Okeechobee 

"seeded" the estuary with cyanobacteria, which then proliferated to bloom levels in a 

subsequent period when flow was maintained at near 300 cfs for a number of weeks, 

keeping conditions oligohaline. This low flow rate maintained an isohaline front near the 

city of Fort Myers. The bloom ended when freshwater discharges were stopped and 

salinity levels began to increase. However, the Caloosahatchee estuary also showed 

blue green algal bloom activity during the summer of 2006 when there was virtually no 

flow from Lake Okeechobee to the river. 

FWS biologists at the North Florida Ecological Services Office have not identified direct 

health effects on manatees due to blue-green algae in the St. Lucie Estuary. Manatees 

are herbivores and incidentally ingest algae when eating plants. It is not known to 

cause health problems in manatees nor is it known to affect their ability to breed (FWS, 

2019). FWC identified 52 of the 67 manatees that had died (August 18, 2018 reporting) 

indicated they were red-tide related. FWC further. indicates a confounding factor to 
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manatee mortalities with classical brevetoxicosis (death from red tide toxins) occurred 
Caloosahatchee in years without cyanobacteria blooms (e.g. 1982, 1996, 1997, 1999, 
2000,2001,2002,2003,2004,2006,2007,2008,2009,2011,2012,2013,2014,2015, 
2016, 2017) (FWC 2019). 

The LOS OM study team in partnership with the Engineering Research Development· 
Center, SFWMD, FDEP, and U.S. Geological Survey have several studies and research 
efforts underway to better understand the role of hydrology, nutrients, water 
management, and climate on harmful algal blooms in both Lake Okeechobee and the 
estuaries. This information will be used to update analysis of effects on the 
environment as part of the National Environmental Policy Act assessment and biological 
assessment for LOSOM. 
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Section 7(a)(2) or Section 7(d) of the Endangered Species Act Evaluation of the 
2008 Lake Okeechobee Regulation Schedule 

This memorandum documents the Corps’ Endangered Species Act (ESA) Section 7(a)(2) and 
7(d) determination effects of the overall water management of Lake Okeechobee and the water 
releases associated with the Lake Okeechobee Regulation Schedule developed in 2008 (LORS 
2008) on newly listed species and listed species and critical habitats that were the subject of prior 
consultation on LORS 2008.  Based on consultation to date and the following, the Corps 
concludes that continued operation under LORS 2008 will not jeopardize the continued existence 
of any endangered or threatened species or result in adverse modification of habitat of such 
species.  Additionally, pursuant to Section 7(d), the Corps concludes that continued operation 
under LORS 2008 does not constitute an “irreversible or irretrievable commitment of resources” 
that would foreclose the formulation or implementation of any reasonable and prudent alternative 
measures. 

I. Project Action 

LORS 2008 was developed to manage water movement into and out of Lake Okeechobee (LO) 
and to manage the lake levels to meet congressionally authorized project purposes including, 
flood control, water supply, navigation, fish and wildlife enhancement, and recreation.  The 
LORS actions are fully described in the 2008 water control plan and environmental impact 
statement (USACE 2008).    
The LORS 2008 regulation schedule replaced the Water Supply and Environment schedule 
(WSE, Corps 2000). One goal of particular importance for LORS was managing lower lake 
stages in LO, as extended periods of high water levels cause stress to the lake’s littoral zone and 
integrity issues of the HHD. Another goal for this study was to reduce high regulatory releases to 
the St. Lucie and Caloosahatchee Estuaries, while balancing the needs of other project purposes 
such as flood control, water supply, navigation, recreation, as well as fish and wildlife 
enhancement. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 
Okeechobee Discharges to the Water Conservation Areas and Part 2-Define Lake Okeechobee 
Discharges to Tidewater (estuaries). The changes between LORS and WSE included the 
following: 1) the high and low elevations to manage lake levels are 11.5 feet to 17.25 feet, 
NGVD, with “up to maximum” releases to tidewater when in band A, if lake stage is greater than 
17.25 feet; 2) regulatory bands A, B, and C bottoms are lower compared to WSE resulting in a 
more proactive schedule to limit high water conditions in LO; 3) allowance for the opportunity to 
reduce moderate to extreme high discharges to the St. Lucie Estuary. For example, when 
comparing the LORS to the WSE schedule, the band B maximum discharges at S-80 are lowered 
from 3500 to 2800 cubic feet per second (cfs). Band C maximum discharges at S-80 are lowered 
from 2500 to 1800 cfs; and 4) LORS allows for base flows to the Caloosahatchee Estuary for 
estuarine management efforts.  
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LORS also addresses long term weather patterns by applying tributary hydrologic conditions that 
represent longer term wet or dry conditions that have persisted in the tributaries. This is 
accomplished in two ways. The Palmer Drought Severity Index is used instead of the 30-day net 
rainfall, and the 14-day mean LO net inflow replaced the 14-day mean S-65E flow. The Palmer 
Drought Severity Index is a meteorological index that responds to weather conditions that have 
been abnormally dry or abnormally wet. The index is calculated based on precipitation and 
temperature data, as well as the local available water content of the soil. More information 
regarding the proposed regulation schedule and description of the model run can be found at the 
Corps’ web page at: http://www.saj.usace.army.mil/Missions/Civil-Works/Water-Management/ 
The extent of high flows (greater than 4500 cfs from S-79 on Caloosahatchee side and greater 
than 3000 cfs from all structures on St. Lucie side out into the ocean) is not clearly known and 
will be examined as part of the LOSOM study.  Coordination with South Florida Water 
Management District has identified that a model has been developed to evaluate hydrological 
and salinity effects 1-2 miles out in the St. Lucie inlet and up to 10 miles out of the 
Caloosahatchee River Estuary. 

a. Project Location 

Lake Okeechobee is located in south central Florida, partially surrounded by Herbert Hoover 
Dike (HHD), and occupies portions of, Glades, Hendry, Martin, Okeechobee, and Palm Beach 
counties (Figure 1). Lake Okeechobee has an area of approximately 730 square miles with its 
approximate center near 26° 56' 55" north latitude and 80° 56' 34" west longitude. The watershed 
north and west of LO drains an area totaling approximately 5,600 square miles of lands with 
major inflows coming from the Kissimmee River and Fisheating Creek. Lake Okeechobee is the 
third largest lake by land area in the United States and is a component of the Central and 
Southern Florida Flood Control Project (Figure 2). 
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b.Duration of the Action 

The Corps began implementing LORS as outlined in the Final Supplemental Environmental 
Impact Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, the Corps expects to 
operate under the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of the 
system-wide operating plan to accommodate the Comprehensive Everglades 
Restoration Plan (CERP) Band 1 projects and the State of Florida’s fast track 
Acceler8 projects; or 

2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction or 
equivalent dike repairs for reaches 1, 2, and 3. 

The expected completion date for HHD repairs is currently 2022. The Corps has initiated the 
Lake Okeechobee System Operating Manual scoping to result in a revised regulation schedule by 
2022 to be in place to coincide with HHD repair construction completion (USACE 2019).   

II. Section 7(a)(2) Analysis 

Section 7(a)(2) of the Endangered Species Act provides as follows: 

Each Federal agency shall, in consultation with and with the assistance of the Secretary, 
insure that any action authorized, funded, or carried out by such agency (hereinafter 
in this section referred to as an “agency action”) is not likely to jeopardize the 
continued existence of any endangered species or threatened species or result in the 
destruction or adverse modification of habitat of such species which is determined 
by the Secretary, after consultation as appropriate with affected States, to be critical, 
unless such agency has been granted an exemption for such action by the Committee 
pursuant to subsection (h) of this section. In fulfilling the requirements of this paragraph 
each agency shall use the best scientific and commercial data available. 

a. Species under the Purview of FWS: 

The following is a list of federally threatened and endangered species within the project area of 
effect under the purview of FWS. 

• Everglade snail kite (Rostrhamus sociabilis plumbeus) 
• wood stork (Mycteria americana) 
• bald eagle (Haliaeetus leucocephalus) 
• West Indian manatee (Trichechus manatus) 
• Cape Sable seaside sparrow (Ammodramus maritimus mirabilis) 
• eastern indigo snake (Drymarchon corais couperi) 
• Okeechobee gourd (Cucurbita okeechobeensis ssp. okeechobeensis) 

009912 



• Florida bonneted bat (Eumops floridanus) 
• Florida Panther (Puma concolor coryi) 
• Audubon’s crested caracara (Polyborus plancus audubonii) 

i. Effects of the Action 

The original LORS 2008 consultation with FWS was completed on October 12, 2007 and 
resulted in a FWS concurrence with the Corps’ determinations that LORS 2008 may affect, but is 
not likely to adversely affect the West Indian manatee (Trichechus manatus) and designated 
critical habitat, wood stork (Mycteria americana), and Okeechobee gourd (Cucurbita 
okeechobeensis).  The FWS provided a biological opinion to cover a may affect determination 
for the Everglade snail kite (Rostrhamus sociabilis plumbeus) and critical habitat.  The Corps 
also advised FWS of its determination that LORS would have no effect on the Cape Sable 
seaside sparrow (Ammodramus maritimus mirabilis), eastern indigo snake (Drymarchon corais 
couperi), Florida panther (Puma concolor coryi), and bald eagle (Haliaeetus leucocephalus). 
Consultation was reinitiated in December 2015 and completed on June 4, 2018.  In addition to 
resulting in the same effects determinations regarding the above species, the consultation also 
resulted in a FWS concurrence with the Corps’ determination that LORS 2008 may affect, but is 
not likely to adversely affect the Florida bonneted bat (Eumops floridanus).  The Corps also 
advised FWS of its determination that LORS would have no effect on the Audubon’s crested 
caracara (Polyborus plancus audubonii). 

For an extensive consultation history with FWS see Appendix A, attached hereto and 
incorporated herein by reference. 

Events over the past few years may present new information relevant to consultation and 
circumstances related to blue-green algae blooms and red tide warranting discussion and 
coordination.  FWS biologists at the North Florida Ecological Services Office have not identified 
direct health effects on manatees due to blue-green algae in the St. Lucie Estuary.  Manatees are 
herbivores and incidentally ingest algae when eating plants.  Ingestion of algae is not known to 
cause health problems in manatees nor is it known to affect their ability to breed (FWS, 2019).  
In regards to red tide (Karena Brevis), FWC attributed 52 of the 67 manatee deaths from 
December 2017 to August 18, 2018 (reporting date) as red-tide related.  FWC further indicates a 
confounding factor to manatee mortalities with classical brevetoxicosis (death from red tide 
toxins) occurred in the Caloosahatchee in years without cyanobacteria blooms (e.g. 1982, 1996, 
1997, 1999, 2000, 2001, 2002, 2003, 2004, 2006, 2007, 2008, 2009, 2011, 2012, 2013, 2014, 
2015, 2016, 2017) (FWC 2019).  In summary, blue-green algae events are not linked to manatee 
mortality nor synergistically related to red tide related deaths.  

However, red tide is known to be a factor in the mortality of manatees. Red tide events have been 
recorded on the Florida West Coast for hundreds of years and have impacted marine life for 
hundreds of years (Feinstein, et al., 1955) prior to the connection of Lake Okeechobee to the 
Caloosahatchee River (1881) and prior to the Herbert Hoover Dike and the Central and Southern 
Florida Project channelization of the Kissimmee River (1930s and 1970s).  Red tides form 
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offshore in the Gulf of Mexico where currents and seasonal fronts likely bring red tide in shore 
which helps promote growth and accumulation of blooms (Tester and Steidinger, 2003).  While 
most scientists agree that runoff could help maintain a bloom once it migrates near enough to 
shore, whether runoff from land plays a role in the generation of red tide blooms has been 
questioned with Stumpf, et al., 2008 conceptualizing generation of blooms in low nutrient waters 
and Brand and Compton 2007 supporting a hypothesis that watershed run off has increased the 
frequency of red tide blooms. Lake Okeechobee releases add to water volume and nutrient load 
from the watershed. Scientists indicate that nutrients (particularly, nitrogen [Paerl, et al., 2008]) 
from a combination of non-point source input, river flow and ground water are sufficient to 
generate and maintain in-shore blooms of red tide (Vargo, 2009). Population increases and other 
anthropogenic factors have led to significant nutrient enrichment of Florida coastal waters over 
the past several decades. Whether red tides have increased, as suggested by Brand and Compton 
(2007), and whether that is related to Lake Okeechobee releases, is a highly debated topic (Mote 
Marine Lab, 2019).   

Manatee populations continue to increase despite the record of brevotoxicosis deaths.  They have 
also continued to increase with LORS in place. No new information is available that would 
indicate any risk of LORS 2008 jeopardizing the manatee’s existence. 

b. Species under the Purview of NMFS: 

The following table provides a list of federally threatened and endangered species under the 
purview of NMFS within the project area of effect. 

Common Name Scientific Name Status 
Reptiles 
green sea turtle Chelonia mydas E 
hawksbill sea turtle Eretmochelys imbricate E 
Kemp’s ridley sea turtle Lipodochelys kempii E 
leatherback sea turtle Dermochelys coriacea E 
loggerhead sea turtle Caretta carretta T, CH 
Fish 
smalltooth sawfish Pristis pectinata E, CH 
Nassau grouper Epinephelus striatus T 
Invertebrates 
rough cactus coral Mycetophyllia ferox T 
elkhorn coral Acropora palmata T, CH 
boulder star coral Orbicella franksi T 
mountainous star coral Orbicella faveolata T 
lobed star coral Orbicella annularis T 
staghorn coral Acropora cervicornis T, CH 
Plants 
Johnson’s seagrass Halophila johnsonii E, CH 
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i. Effects of the Action 

The original ESA consultation for the 2008 LORS was completed with the NMFS on September 
11, 2007. Consultation was reinitiated with NMFS on designated critical habitat for the 
smalltooth sawfish, which was completed in May 13, 2015.   

The previous LORS 2008 consultation with NMFS resulted in concurrences on September 11, 
2007 and on May 14, 2015, with the Corps’ determinations that LORS 2008 may affect, but is 
not likely to adversely affect Johnson’s seagrass (Halophila johnsonii) and its critical habitat and 
the smalltooth sawfish (Pristis pectinata) and its critical habitat.  The Corps has also advised 
NMFS of its determination that LORS would have no effect on sea turtles including the 
loggerhead sea turtle (Caretta caretta), leatherback sea turtle (Dermochelys coriacea), Kemp’s 
ridley sea turtle (Lepidochelys kempii), hawksbill sea turtle (Eretmochelys imbricata), and the 
green sea turtle (Chelonia mydas).   

For an extensive consultation history with NMFS on the above species, see Appendix B, attached 
hereto and incorporated herein by reference. 

New species have been listed that have not been addressed in the Corps’ consultation with 
NMFS with regard to the LORS 2008 area of project effect.  These species include: boulder star 
coral (Orbicella franksi), mountainous star coral (Orbicella faveolata), lobed star coral 
(Orbicella annularis), elkhorn coral (Acropora palmata), staghorn coral (Acropora cervicornis), 
rough cactus coral (Mycetophyllia ferox), and Nassau grouper (Epinephelus striatus). 

Lake Okeechobee releases combine with local runoff and flow into the St. Lucie Inlet and 
Caloosahatchee River. Coral species distribution information is limited in the immediate outfall 
of the St. Lucie Inlet.  Corals are not known to be present on the outfall of the Caloosahatchee 
River. Elkhorn (Acropora palmata) and staghorn coral (Acropora cervicornis) distribution map 
appears to indicate that most of the coral reefs are further south starting in Broward county 
(https://sero.nmfs.noaa.gov/protected_resources/coral/elkhorn_coral/document/FAQ/species_fact 
_sheet.pdf). A paucity of information regarding locations of the star corals [boulder star coral 
(Orbicella franksi), mountainous star coral (Orbicella faveolata), lobed star coral (Orbicella 
annularis)] and rough cactus coral (Mycetophyllia ferox) is available on the NMFS website.  

The OurFloridareefs.org website indicates that some hardbottom reefs with corals are present off 
the coast of Martin County based on benthic maps by Dr. Brian Walker.  However, the Corps’ 
recent coordination with Florida Department of Environmental Protection (FDEP) and Florida 
Fish and Wildlife Conservation Commission (FWC) revealed that isolated coral colonies were 
found in Martin County reefs in 2006, but most had been impacted by stony coral tissue loss 
disease (Jeff Beal, FWC, pers. comm., Mar. 5, 2019).  A recent survey in 2014, funded by FDEP, 
failed to identify any live listed coral species in the Martin County reef (Gilliam et al. 2014). 
Based on available information on the range of listed corals relative to the LORS water releases, 
the Corps does not believe listed corals would be affected and their continued existence would 
not be jeopardized by the ongoing LORS 2008 operations. 
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Nassau grouper (Epinephelus striatus) could be in the area of project effect, particularly in the 
mouth of estuaries around seagrass beds.  NMFS identified that the main reason for listing this 
species was direct harvesting leading to a decrease in spawning aggregations (NMFS 2019). 
Based on available information, there are not any known spawning aggregations of the Nassau 
grouper near the mouths of the St. Lucie Estuary or Caloosahatchee River Estuary (Hill et al. 
2013).  Nassau grouper foraging could be affected during high flow events from LORS in those 
areas.  Nassau grouper could also be affected by the 2018 red tide event due to impacts on 
potential foraging, but Nassau grouper were not on the list of species mortality reported by the 
Sanibel Captiva Conservation Foundation.  Red tide is known to cause fish kills that can alter the 
availability and amount of  forage fish (Gannon, et al., 2009).  As mentioned above, with respect 
to new information on water quality and harmful algal blooms, the extent of Lake Okeechobee 
releases contributing to red tide generation and maintenance is not known. Given the potential 
indirect effect of red tide on the Nassau grouper at the northerly extent of their range the Corps 
believes the continued water management operations under LORS would not jeopardize the 
existence of the Nassau grouper. 

c. Section 7(a)(2) Conclusion 

Based on analyses previously conducted by the Corps as part of ESA consultation with the 
Services, the Corps determines that the potential effects of water management releases associated 
with LORS 2008 is not likely to jeopardize the continued existence of any endangered species or 
threatened species and are not likely to result in the destruction of any critical habitat during the 
reinitiation period.  As to the newly listed species, the Corps determines, based on the above, that 
continued implementation of LORS 2008 is not likely to jeopardize the continued existence of 
any boulder star coral (Orbicella franksi), mountainous star coral (Orbicella faveolata), lobed 
star coral (Orbicella annularis), elkhorn coral (Acropora palmata), staghorn coral (Acropora 
cervicornis), rough cactus coral (Mycetophyllia ferox), or Nassau grouper (Epinephelus striatus), 
during the reinitiation period. 

III. Section 7(d) Analysis 

Section 7(d) of the Endangered Species Act (16 U.S.C. § 1536(d)) provides as follows: 

After initiation of consultation required under subsection (a)(2), the Federal agency 
and the permit or license applicant shall not make any irreversible or irretrievable 
commitment of resources with respect to the agency action which has the effect of 
foreclosing the formulation or implementation of any reasonable and prudent 
alternative measures which would not violate subsection (a)(2) of this section. 

LORS is an operational schedule and does not involve construction or permanent modifications to 
infrastructure.  Because the Corps develops and controls the regulation schedule for Lake 
Okeechobee and has the ability to modify the regulation schedule, the proposed action in no way 
makes an irreversible or irretrievable commitment of resources that would prevent implementation 
of any reasonable and prudent alternatives that might be provided at the conclusion of consultation. 
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Additionally, the Corps conducts a Periodic Scientists call for Lake Okeechobee and the 
Estuaries.  This call is for purposes of exchanging information relevant to Central & Southern 
Florida Project operations as they relate to the surrounding areas.  FWS and NMFS are invited to 
participate in these calls that vary in frequency depending on conditions, and the public is invited 
to attend.  The Corps considers the best available information in making its decisions concerning 
releases.  The Corps will continue to coordinate with FWS and NMFS staff in these periodic 
scientist calls to exercise its additional operational flexibility, consistent with the LORS Water 
Control Plan, in a manner appropriate to minimize adverse effects of operations on species. 

IV. Conclusion 

Based on this analysis, the Corps has determined that continued operations under LORS 2008 
during the reinitiation period will not violate section 7(a)(2) or 7(d) of the Endangered Species 
Act. 
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United States Department of the Interior 
t 

FISH AND WILDLIFE SERVICE 
South Florida Ecological Services Office 

1339 20th Street 
Vero Beach, Florida 32960 

April 29. 2005 

Colonel Robert M. Carpenter RECEIVED 
District Engineer 
U.S. Army Corps of Engineers MAY O 4 2005 
701 San Marco Boulevard, Room 372 

JACKSONVILLE DISTRIC.
Jacksonville, Florida 32207-8175 USACE 

Dear Colonel Carpenter: 

On April 22, 2005, Fish and Wildlife Service (Service) personnel participated in a conference 
call with several U.S. Army Corps of Engineer (Corps) staff, Dr. Wiley Kitchens of the Florida 
Cooperative Fish and Wildlife Research Unit at the University of Florida, and South Florida 
Water Management District (District) personnel to discuss potential impacts to endangered 
Everglade snail kite (Rostrhamus sociabilits plumbeus) nesting that may have resulted from 
water regulations within Lake Tohopekaliga (Toho). Dr. Kitchens brought the issue to the 
Service's attention when his students discovered that many snail kite nests in Lake Toho had 
been depredated after water levels had rapidly dropped. On the conference call, Corps and 
District staffagreed to use operational flexibility within the approved regulation schedule to 
minimize additional impacts to kite nesting by ensuring that the rate ofmanaged outflows does 
not unnecessarily impact the suitability ofkite nesting areas. 

As the Service increases our focus on snail kites and gathers additional infom1ation in 
conjunction with the Comprehensive Everglades Restoration Plan and kite recovery efforts, we 
expect to identify similar issues that provide opportunities to improve and refine management. 
The Service and Dr. Kitchens plan lo conduct an evaluation of the remaining kite nests within 
Lake Toho in coming weeks and make the results available to Corps and District staff as soon as 
they are available. In addition to the kite nests in Lake Toho. preliminary data suggest that kite 
nests in other areas, including Lakes Okeechobee and Kissimmee, may be vulnerable to 
increased depredation rates resulting from the receding waters. We plan to include these areas in 
1he anctlysis lo aiiow overail tvaiuation ofpotenhai n:;k and ,t~ const:4.uences for the population. 

We clearly recognize that some increased nest vulnerability may occur during normal water 
management, and there is not sufficient evidence to suggest that the nest failures were 
attributable to significant departures from water regulation schedules; several factors may have 
contributed to the observed losses. Kite nesting has occurred in some areas that have not 
traditionally supported extensive kite nesting and these areas may not be as favorable for nesting. 
Higher-than-normal water levels early in the kite nesting season (January through June) may 
have also resulted in kites selecting nest sites that are farther up the slope of the shoreline than 
normal and that are consequently more susceptible to drying. Additionally, kite nesting was 
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initiated later than normal this year, possibly resulting in more nests than normal to be potentially 
affected by scheduled spring drawdowns. 

Despite the various factors that may contribute to poor nest success in 2005, the Service 
encourages the Corps and the District to make every effort to utilize operational flexibility within 
approved regulation schedules to minimize further risks to snail kite nesting. We hope that the 
planned analysis will help identify opportunities to improve nesting conditions and avoid further 
impacts. The snail kite population in Florida has declined in recent years from approximately 
3,500 individuals in 1999 to an estimated 1,500 individuals in 2004 (Martin et al. 2005), and 
ensuring successful reproduction is critical to achieving improvements in the kite population. 
While nesting within the Lakes has traditionally not been a significant source ofproduction in 
Florida's overall snail kite population, low nesting effort within the Water Conservation Areas 
during 2005 places increased emphasis on supporting kite nesting in the t akes. 

We look forward to further coordination on this issue. In addition to addressing the immediate 
concern ofminimizing impacts to kite nesting, we hope this effort and your involvement will help 
in further improving our management for the Everglade snail kite and other key resources in 
upcoming planning and restoration efforts. If you have any questions or need additional 
information about Everglade snail kite management, please contact Cindy Schulz at 772-562-3909, 
extension 305, or Tylan Dean at extension 284. 

Sincerely yours, 

pervisor 
South Florida Ecological Services Office 

cc: 
District, West Palm Beach, Florida (Ron Mierau) 
FWC, West Palm Beach, Florida (Chuck Collins) 
DEP, Tallahassee, Florida (Ernie Barnett) 
Corps, Jacksonville, Florida (Susan Sylvester) 
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DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 
JACKSONVILLE, FLORIDA 32232--0019 

2 9 AUG 2005 
REPLYlO 
ATTENTlON Of" 

Planning Division 
Environmental Branch 

Mr. James J. Slack 
Field Supervisor 
U S Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960-3559 

Dear Mr. Slack: 

The U.S. Anny Corps ofEngineers, (Corps) Jacksonville District, is preparing a draft 
Supplemental Environmental Impact Statement (DEIS) for the Lake Okeechobee Regulation 
Schedule Study (LORSS) ofthe Central and Southern Florida (C&SF) Project, Lake Okeechobee, 
Florida. The DEIS will supplement the Final Environmental Impact Statement for the LORSS 
prepared in 2000. 

Lake Okeechobee is located in south-central Florida, about 60 miles south ofOrlando, and 40 
miles northwest ofMiami, within Okeechobee, Glades, Palm Beach, Martin, and Hendry Counties. 

a(l 

Pursuant to the Endangered Species Act, as amended, the Corps is requesting a list ofany 
species or their critical habitat, either listed or proposed for listing, that may be present in the 
referenced study area (see enclosed map ofLORSS area). 

The Corps intends to reinitiate consultation as appropriate when we have identified alternatives 
and potential impacts. For further information please contact Mr. Nelson Col6n at 
904-232-2442 or by electronic mail at Nelson.R.Colon@saj02.usace.army.mil. 

Sincerely~ 

Enclosure 

mailto:Nelson.R.Colon@saj02.usace.army.mil


United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
South Florida Ecological Services Office 

1339 20th Street 
Vero Beach, Florida 32960 

September 19, 2005 

Stuart J. Appelbaum 
Chief, Planning Division 
U.S. Army Corps ofEngineers 
Post Office Box 4970 
fac.k<;On\'ille, Flo1ida 32232-0019 

Dear Mr. Appelbaum: 

U.& 
PUIH~ 

~ 

On August 3, 2005, the U.S. Army Corps of Engineers (Corps) published in the Federal Register 
a Notice of Intent to prepare a Draft Supplemental Environmental Impact Statement (EIS) for 
the Lake Okeechobee Regulation Schedule Study (Department of Interior ERNumber 05/693). 
A July 21, 2005, letter from the Corps was sent to interested parties briefly describing the 
proposed study and requesting views, comments. and information regarding this project. The 
Fish and Wildlife Service (Service) is pleased to submit for your consideration the following 
discussion ofour views and issues regarding the Lake Okeechobee Regulation Schedule. 

The Service is aware ofthe multiple, and often conflicting, environmental objectives for 
managing water levels in Lake Okeechobee. We will continue to take a broad system-wide 
perspective in reviewing the ecological effects on the lake's littoral zone, the St. Lucie and 
Caloosahatchee estuaries, and the remnant Everglades to the south in the Water Conservation 
Areas. 

Despite our continued commitment to taking an ecosystem-level approach in our review ofLake 
Okeechobee 1egulation, tht= Servi.ct: l1a8 an ovenidir,g concern regarding th.e effect::; ofwater 
levels on the survival and recovery oftbe endangered Everglade snail kite (Rostrhamus 
sociabilis plumbeus) in the Kissimmee/Okeechobee/Everglades watershed in south Florida. 
Please refer to our letter dated January 20, 2005, in which we expressed the need for the Corps to 
initiate formal consultation on this species. On August 22, 2005, the National Wildlife 
Federation and the Florida Wildlife Federation filed a complaint against the Corps on this issue. 
This recent court filing underscores the need for a reinitiation offormal consultation. As we 
stated in our January 20, 2005, letter, the only previous formal consultation in 1978 was written 
prior to the 1982 amendment to the Endangered Species Act allowing incidehtal take. The 
Service needs to assist the Corps to identify, descriptively and numerically, the level of 
incidental take of snail kites under the existing and any proposed future regulation schedule for 
Lake Okeechobee. 
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Snail kite survey data over the past several years have shown an almost complete abandonment 
ofLake Okeechobee as a breeding area, when it historically was one of the most important 
breeding grounds for the snail kite in all ofFlorida. This substantial reduction in foraging and 
breeding may be directly related to unsuitable water levels. Water levels affect the vegetative 
composition and structure of the lake' s littoral zone (breeding habitat for the apple snail 
[Pomacea paludusa ], the snail kite's primary food source), and the availability of suitable snail 
kite nesting habitat. Since the Corps first consulted with the Service on the regulation schedule 
back in 1978, the Service has consistently favored a regulation schedule with lower average 
water levels than currently in use. 

In addition to our concerns for the snail kite, we are also troubled by the increasingly negative 
effects ofwaterreleases from the lake (including, but not limited to, events this year) on the 
St. Lucie and Caloosahatchee estuaries. Undesirable water releases (in both timing and quantity) 
have damaged these sensitive ecological systems. As indicated in the Corps' July 21, 2005, 
letter, the unusual (though predicted) weather conditions in the past several years have 
demonstrated a significant weakness in the current regulation schedule when it comes to 
protecting the natural resources of the estuaries and the lake itself. 

One specific aspect of the regulation schedule which needs close scrutiny is the release decision 
tree. As the Service has recommended in the past, the decision tree must include ecological 
considerations as part of its logic flow. Although, much text has been written in previous studies 
about consultation with estuarine experts prior to making releases to the estuaries, this 
consultation has not been added as a requirement within the decision tree. While we recognize 
the advantages ofmaintaining a certain level offlexibility in the decision tree (adaptive 
management to particular circumstances), adaptive changes in water release decisions make it 
difficult to compare modeled alternatives to what is done in the real world. In the past, the 
Service generally supported what the Corps had termed "temporary deviations" when these 
appeared to be beneficial based on the particular circumstances facing the lake and the estuaries 
at the time. However, the "temporary'' deviations to the Water Supply and Environmental 
regulation schedule have extended to the point where the model runs the agencies formally 
evaluated in 1999 prior to the EIS bear little resemblance to what has happened. We want to be 
reasonably certain that the modeling of alternatives is close to what will actually take place under 
a revised schedule. 

The Service is very interested in contributing staffand expertise for the development ofnew and 
more effective performance measures that will be used for the evaluation of the lake' s water 
level modeling, and for the monitoring and assessment ofpost-project management decisions. 
Regarding the modeling ofproject alternatives, it is necessary for all alternatives to be modeled 
both with and without the proposed forward pumps for agricultural interests to the south of the 
lake. Only by seeing the effects that these proposed pumps have on overall water recession and 
recovery rates can the Service properly evaluate their inclusion in any restoration plan or 
regulation schedule for the lake and su1TOunding watershed. 
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Thank you for this opportunity to provide early comments on this very important and timely 
project. The Service greatly appreciates your efforts in helping to protect the fish and wildlife 
resources of south Florida. If you have questions regarding this letter, please call Doug Chaltry 
at 772-562-3909, extension 320, or Robert Pace at extension 239. 

Sincerely yours, 

erv1sor 
South Florida Ecological Services Office 

cc: 
District, West Palm Beach, Florida (Dr. Susan Gray) 
FWC, Vero Beach, Florida (Dr. Joseph Walsh) 
Audubon ofFlorida, Lorida, Florida (Dr. Paul Grey) 
Service, Jacksonville, Florida (Miles Meyer) 
Service, Atlanta, Georgia (JeffWeller) 
Florida Wildlife Federation, Tallahassee, Florida 
National Wildlife Federation, Reston, Virginia 



United States Department of the Interior 

FISH AND WILDLJFE SERVICE 
South Florida Ecological Services Office 

1339 20th Street 
Vero Beach, Florida 32960 

September 30, 2005 

Stuart J. Appelbaum 
Chief, Planning Division 
U.S. Army Corps ofEngineers 
Post Office Box 4970 
Jacksonville, Florida 32232-0019 

Service Log Number: 4-1-05-CERP-l 0268 
Project: Lake Okeechobee 

Regulation Schedule 

Dear Mr. Appelbaum: 

Thank you for your letter dated August 29, 2005, in which you requested that the Fish and 
Wildlife Service (Service) provide a list ofthreatened and endangered species that may be 
present in the study area ofthe project referenced above. 

PROJECT DESCRIPTION 

Lake Okeechobee is located in south-central Florida, about 60 miles south ofOrlando, and 40 
miles northwest ofMiami, within Okeechobee, Glades, Palm Beach, Martin and Hendry 
counties. The Lake Okeechobee Regulation Schedule Study (LORSS) was begun in 1995 with 
the intent to analyze and select a suitable schedule for regulating water levels within the lake. 
This study also takes into account the timing and quantity ofwater releases to downstream 
systems such as the St. Lucie and Caloosahatchee estuaries, and the remnant Everglades to the 
south in the Water Conservation Areas. An Environmental Impact Statement (EIS) was 
published in 2000, and the WSE (Water Supply and Environment) regulation schedule was 
selected for implementation. Since implementation of the WSE, there have been many 
Lcrnporary deviations ~0 the &cheduk and minor modifications made to it to :fine-t?.L"\e its 
responsiveness to severe or unanticipated climatologic changes. The U.S. Army Corps of 
Engineers is currently preparing a Draft Supplemental EIS to again evaluate possible alternatives 
to the existing regulation schedule. 

THREATENED AND ENDANGERED SPECIES 

The Service has reviewed our Geographic Information System (GIS) database for recorded 
locations of federally listed threatened and endangered species within or near the project area. 
The GIS database is a compilation ofdata received from several sources. The Service has not 
conducte_d a site inspection to verify species occurrence or validate the GIS results. However, 
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we assume that listed species occur in suitable ecological communities and recommend site 
surveys to determine the presence or absence oflisted species. Ecological communities suitable 
for listed species can be found in the species accounts in the South Florida Multi-Species 
Recovery Plan. This document is available on the internet at 
http:llwww.fws.gov/verobeach/Programs/Recovery/esvbrecovery.html. 

We have also provided for your consideration two additional internet links: 

(1) http://www.fws.gov/verobeach/Programs/Permits/Section7.html. This page provides links to 
tables ofspecies by county that are protected as either threatened or endangered under the 
Endangered Species Act of1973, as amended (ESA) (87 Stat. 884; 16 U.S.C. 1531 et seq.) for 
counties in south Florida. Because this matrix does not include State-list~ species, we 
recommend that you contact the Florida Fish and Wildlife Conservation Commission (FWC) to 
identify those species potentially present in the vicinity ofthe project; and 

(2) http://migratorybirds.fws.gov/. This list represents species that the Service is required to 
protect and conserve under other authorities, such as the Fish and Wildlife Coordination Act of 
1958, as amended (FWC) (48 Stat. 401; 16 U.S.C. 661 et seq.) and the Migratory Bird Treaty 
Act (40 Stat. 755; 16 U.S.C. 701 et seq.). A variety ofhabitats within the project area may 
provide resting, feeding, and nesting sites for a variety ofmigratory bird species. As a public 
trust resource, migratory birds must be taken into consideration during project planning and 
design. 

Everglade snail kite 

Suitable habitat for the Everglade snail kite (Rostrhamus sociabilis plumbeus) consists of 
freshwater marshes and shallow vegetated edges oflakes where apple snails (Pomacea spp.) are 
present. Critical habitat for the snail kite was designated in 1977, and includes a large portion of 
the littoral zone in the western and southwestern shores ofLake Okeechobee. Snail kite survey 
data over the past several years have shown an almost complete abandonment ofLake 
Okeechobee as a breeding area, when it historically was one of the most important breeding 
grounds for the snail kite in all ofFlorida. Water levels within the lake affect the vegetative 
composition and structure of the lake's littoral zone (habitat for the apple sn·ail), and the 
availability ofsuitable snail kite nesting habitat. 

Wood stork 

Our records indicate the project occurs within the core foraging area (CFA) (within 18.6 miles) 
ofseveral historic and current wood stork (Mycteria americana) nesting colonies. The wood 
stork typically utilizes freshwater marshes, ponds, ditches, tidal creeks and pools, impoW1dments, 
pine/cypress depressions, and swamp sloughs for foraging. They forage most effectively in 
shallow-water areas with highly concentrated prey, such as wetland depressions subject to 
seasonal drying. 

http://migratorybirdsjws.gov
http://wwwjws.gov/verobeach/Programs/Permits/Section7.html
http://wwwjws.gov/verobeach/Programs/Recovery/esvbrecovery.html
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Bald eagle 

Our database indicates that there are numerous active and inactive bald eagle (Haliaeetus 
leucocephalus) nests. located within and surrounding the project site. Bald eagles are vulnerable 
to disturbance during courtship and in the early stages ofnesting, which may lead to nest 
abandonment or chilled or overheated eggs and young. Human activity near the nest later in the 
nesting cycle may cause premature fledging, thereby reducing the likelihood offledgling 
survival. The Service and the FWC have agreed upon standard protection measures for bald 
eagles. The Service's Habitat Management Guidelines for the BaldEagle in the Southeast 
Region (Service 1987) provides recommendations to avoid adversely affecting the bald eagle 
during the nesting season. These guidelines can be viewed or downloaded at: 
http://northjloridafws.gov/BaldEagles/Documentsleagle-habitaf.pdf 

West Indian manatee 

Our records indicate that the endangered West Indian manatee (Trichechus manatus) occurs in 
the lake, its peripheral canals, and within the Caloosahatchee and St. Lucie rivers and their 
associated estuaries. Manatees feed on a variety ofsubmergent, emergent, and floating 
vegetation; preferred areas for foraging include shallow seagrass beds {l to 3 m [3 to 9 ftJ in 
depth). Shallow water areas are also used for resting, mating, and calving. Coastal shorelines 
and deeper inland channels are often used as travel and migratory routes. Manatees may be 
impacted by changes to their food supply, and by changes in the operation ofwater control 
structures. One ofthe principal threats to manatees is the risk ofmortality or injury due to 
impact with watercraft. Boat traffic is present throughout Lake Okeechobee, with larger boats 
typically using the Okeechobee Waterway. 

Cape Sable seaside sparrow 

Cape Sable seaside sparrows have a very restricted range, occurring only in the southern 
Everglades ofMiami-Dade and Monroe counties in South Florida. They are non-migratory birds 
and are isolated from other breeding populations ofseaside sparrows. Presently, the known 
distribution of the sparrow is restricted to two areas ofmarl prairies east and west of Shark River 
Slough, and flanking Taylor Slough, in Everglades National Park. This area is indirectly 
affected by water releases from Lake Okeechobee south into the Water Conservation Areas and 
yet farther south into Everglades National Park. 

Eastern indigo snake 

The eastern indigo snake (Drymarchon corais couperi) was federally listed as threatened in 1978 
due to dramatic population declines. Since then, habitat lost to residential and commercial 
development has become a significant threat. In south Florida, eastern indigo snakes are 
frequently associated with most types ofnative habitat, including uplands, wetlands, agricultural 
and disturbed lands (Service 1999). Suitable indigo snake habitat exists within the project site on 
the surrounding levees and in the seasonal wetlands within the lake's littoral zone. We 

http://northflorida.fws.gov/BaldEagles/Documents/eagle-habitat.pdf
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recommend that the applicant adhere to the Standard Protection Measures for the Eastern Indigo 
Snake (Service 2002) in any proposed project design. 

Okeechobee gourd 

The Okeechobee gourd (Cucurbita okeechobeensis ssp. okeechobeensis) is a vine that was 
historically common south ofLake Okeechobee. It is now restricted in the wild to two small 
disjunct populations, one ofwhich is on natural and man-made spoil islands within, and along 
the shoreline ofLake Okeechobee in South Florida. Currently, the survival ofthe Okeechobee 
gourd in south Florida is threatened by the water-regulation practices in Lake Okeechobee and 
the continued expansion ofexotic vegetation in the lake. 

Sea turtles 

The Service believes that free-swimming sea turtles may be affected by the alteration ofnatural 
salinity cycles in the Caloosahatchee and St. Lucie estuaries. The quantity and quality of fresh 
water entering the estuaries are influenced by the Lake Okeechobee regulation schedule. Free
swimming sea turtles are under the jurisdiction ofthe National Marine Fisheries Service (NOAA 
Fisheries). To obtain concurrence with your determination regarding effects to free-swimming 
sea turtles, the Service recommends that you coordinate with the NOAA Fisheries Miami Office 
at 305-595-8352. 

Johnson's seagrass 

The Service believes that Johnson's seagrass (Halophilajohnsonii) maybe affected by the 
alteration ofnatural salinity cycles in the Caloosahatchee and St. Lucie estuaries. The quantity 
and quality of fresh water entering the estuaries are influenced by the Lake Okeechobee 
regulation schedule. Johnson's seagrass is under the jurisdiction ofthe National Marine 
Fisheries Service (NOAA Fisheries). To obtain concurrence with your determination regarding 
effects to this species, the Service recommends that you coordinate with the NOAA Fisheries 
Miami Office at 305-595-8352. 

-Thank you for the opportunity to comment and for your cooperation in protecting federally 
listed species. Ifyou have any questions, please contact Doug Chaltry at 772-562-3909, 
extension 320, or Robert Pace at extension 239. 

Sincerely yours, 

James J. Slack ~.Y 
Field Supervisor 
South Florida Ecological Services Office 
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cc: 
District, West Palm Beach, Florida (Dr. Susan Gray) 
FWC, Vero Beach, Florida (Dr. Joseph Walsh) 
Audubon ofFlorida, Lorida, Florida (Dr. Paul Grey) 
Service, Jacksonville, Florida (Miles Meyer) 
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DEPARTMENT OF THE ARMY 
JACKSONVILI.E DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 
JACKSONVILLE, FLORIDA 32232-0019 

REPLYlO 
ATTENTION OF 

Planning Division 
Environmental Branch JAN O 4 2006 

Mr. Jay Slack 
U.S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960-3559 

Dear Mr. Slack: 

The U.S. Army Corps ofEngineers (Corps), Jacksonville District, is proposing to 
issue a temporary deviation to the Water Supply and Environment (WSE) regulation 
schedule for Lake Okeechobee. The temporary deviation would allow up to Level 1 
pulse releases from the lake to the St. Lucie Canal (C-44) and the Caloosahatchee River 
(C-43) when such releases are not specifically directed by the WSE regulation schedule. 
This letter is submitted in accordance with Section 7 of the Endangered Species Act of 
1973, as amended. 

Lake Okeechobee has sustained high water levels in 20031 2004 and 2005. High 
water levels have contributed to poor ecological conditions that have led to the decline in 
emergent and submerged vegetation, which is essential for the fish and wildlife utilizing 
this habitat. The proposed deviation is an attempt to provide immediate reliefof the 
ecologically damaging-water levels in Lake Okeechobee while providing benefits to a 
variety offish, wildlife and aquatic vegetation. Additionally, implementing low-level 
releases now may reduce the risk ofhigh freshwater discharges to the St. Lucie and 
Caloosahatchee Estuaries in the rainy season of2006. 

Temporary deviations for up to Level 1 pulse releases were also approved and 
implemented in 2004 and 2005. These deviations were successful with removing water 
from Lake Okeechobee in a manner that did not cause adverse effects in the estuaries or 
to water supply. The operational flexibility ofthis action in the past has provided 
substantial benefits for a variety of fish and wildlife resources. 

Operational guidelines and measures to be taken to monitor system responses will 
be the same as under the previous temporary deviations in 2004 and 2005. Decisions to 
exercise the flexibility under this temporary deviation will be made on a weekly basis, 
and the following specific conditions apply: 

1. The duration of the requested extension will occur through December 31, 
2006. 

2. The operation will only occur if the lake stage is in Zone Dor higher of 
the WSE schedule. 
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3. Releases not specifically called for by the WSE schedule will not exceed the 
Level 1 pulse volume or maximum daily discharge rate, in order to minimize 
estuarine impacts. 

4. There will be flexibility to conduct releases at volumes lower than Level I pulse. 
5. The operation will cease when spawning occurs or is identified for fish and 

oysters in the Caloosahatchee and St. Lucie Estuaries, in order to avoid impacts to 
those communities. 

6. The operation will also include releases ofwater to the WCA's, even when the 
WSE schedule does not specifically call for those releases, as long as this can be 
done with minimal or no impacts on the Everglades ecosystem. 

7. The performance of the deviation will be evaluated weekly using the performance 
measures defined in the Lake Okeechobee Adaptive Protocols document and 
using the latest position analysis for evaluation. 

Prior consultations with your office in 2004 and 2005 under Section 7 ofthe Endangered 
Species Act of 1973, as amended, determined that the temporary deviation (up to Level 1 pulse 
releases) was not likely to adversely affect threatened or endangered species under your 
jurisdiction, or result in destruction or adverse modification ofdesignated critical habitat. By 
implementing a temporary deviation for up to Level l pulse releases during 2006, the Corps has 
determined that a "not likely to adversely affect'' would still apply. Your written concurrence 
with this determination is requested. 

Ifyou have any questions or need additional information, please contact Ms. Yvonne 
Haberer at 904-232-1701. 

Sincerely, 

I

7Y/~/~~.,,.
Marie G. Burns 
Chief, Environmental Branch 



DEPARTMENT OF THE ARMY 
JACKSONVIUE DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 
JACKSONVIUE, FLORIDA 32232-0019 

REPLY TO 
ATTENTION OF 

Planning Division 
Environmental Branch MAR O 8 2006 

Mr. Jay Slack 
U.S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960•3559 

Dear Mr. Slack: 

This letter is in reference to the Lake Okeechobee Regulation Schedule (LORS) study that is 
currently underway. As you are aware, the study is being conducted to evaluate possible 
alternatives to the existing Water Supply and Environment (WSE) regulation schedule for Lake 
Okeechobee, and the U.S. Fish and Wildlife Service (Service) has a representative working with 
the U.S. Army Corps ofEngineers (Corps) on the Project Delivery Team. Because several listed 
species could be affected by a new regulation schedule, the Corps would like to engage in 
infonnal consultation pursuant to the Endangered Species Act (ESA) during the new schedule 
study to involve the Service in the development and evaluation ofalternatives, instead ofwaiting 
to consult on a preferred alternative. 

The current WSE schedule was adopted in 2000. It was developed to optimize 
environmental benefits with little or no impact to the competing purposes offlood control, water 
supply, navigation, salinity control and recreational purposes. The Corps consulted informally 
with the Service on WSE for several years, and in 1999, based upon the best scientific 
infonnation available, the Service concurred with the Corps' determination that the regulation 
schedule was not likely to adversely affect federally listed threatened or endangered species or 
result in adverse modification ofdesignated critical habitat. The Service recognized that WSE 
was likely to slightly benefit the lake's littoral zone, which was likely to have a slight positive 
effect on the snail kite, the wood stork, the bald eagle and the Okeechobee gourd. Prior to 
consultation on WSE, the Corps formally consulted on its previous schedule in 1978, and 
subsequently coordinated with the Service on interim schedule Run 25 which preceded WSE. 

The Corps has implemented several temporary deviations to the WSE regulation schedule 
since its adoption. The purposes ofthe deviations include preventing additional adverse impacts 
to Lake Okeechobee, minimizing the risk ofhigh lake levels, and reducing the potential for 
steady releases to the Caloosahatchee and St. Lucie Estuaries, while balancing other management 
objectives such as flood control and water supply. The Corps implemented a temporary planned 
deviation allowing for up to Level 1 pulse releases when not specifically called for by WSE from 
December 12, 2003 through the end ofMay 2004. The deviation was closely coordinated with 
the Service to insure it would not adversely impact any threatened or endangered species or 
critical habitat. This deviation was subsequently extended through May 2005. For the deviation 
and the extension, the Service concurred with the Corps' detenninations that the actions were not 
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likely to adversely affect threatened or endangered species or result in destruction or adverse 
modification ofdesignated critical habitat. In January 2005, the Corps implemented another 
temporary planned deviation known as the Class Limit Adjustment (CLA) which decreased the 
time that the decision tree in the regulation schedule called for no discharges from Lake 
Okeechobee and allowed for more frequent smaller releases. The Service recognized that 
changes would be beneficial to the overall system and recommended implementation of the 
CLA. The Service also recognized that consultation would occur as the Corps planned a new 
regulation schedule. In February 2006, the Corps obtained approval for a temporary planned 
deviation similar to the one approved in 2003. This, too, was coordinated with the Service, and 
again, the Service concurred with the Corps' determinations that the deviation was not likely to 
adversely affect threatened or endangered species or res~t in destruction or adverse modification 
ofdesignated critical habitat. And again, the Service recognized the Corps would be seeking 
consultation on a new regulation schedule. 

The main thrust of WSE was optimization ofenvironmental benefits. Since 2000, temporary 
planned deviations have been adopted to allow for greater discharges from the Lake in an effort 
to, among other things, minimize adverse effects ofrecent high lake levels. The Corps is not 
aware ofnew information that reveals effects of WSE that may affect listed species or critical 
habitat in a manner or to an extent not previously considered. Lake Okeechobee sustained high 
water levels in 2003, 2004, and 2005 which have contributed to a decline in emergent and 
submerged vegetation, but these high lake levels are attributable to above normal rainfall and 
unusually active hurricane seasons and are not the result of the implementation of WSE. In light 
of the coordination which has occurred regularly between the Corps and the Service on WSE and 
the minor improvements that followed, the Corps concludes that its current operation under 
WSE, with approved deviations, is in compliance with the ESA, and therefore, no consultation is 
warranted at this time for current operations. The Corps does not anticipate any change in 
operations pending the adoption ofa new schedule. The Corps is aware that declines in snail kite 
populations have been observed statewide, and we will continue to work with the Service to 
better understand the habitat needs ofthe snail kite and other listed species that could be affected 
by Lake Okeechobee operations. 

While the Corps has implemented the deviations with the intent to lower above-average lake 
levels and improve the ecological conditions within Lake Okeechobee's littoral zone, the 
deviations have not produced significant environmental benefits. Through the LORS study, the 
Corps will plan measures to further improve the environmental performance of the regulation 
schedule. The study will also consider South Florida Water Management District's plans to 
install temporary pumps to provide for agricultural water supply from Lake Okeechobee when 
lake levels are low. 

As part ofthe Corps' scoping process for the LORS study, a July 21, 2005, letter was sent to 
the Service and other interested parties describing the study and requesting views, comments, 
and information regarding the LORS. Your office provided early comments by letter dated 
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September 19, 2005 and offered to contribute staffand expertise to the study effort. 
Additionally, by letter dated August 29, 2005, the Corps requested that the Service provide a list 
ofthreatened and endangered species that may be present in the study area. Your office replied 
with a species list by letter dated September 30, 2005. 

The Corps recognizes the value ofinput from the Service to the study team in formulating 
alternatives to be modeled and assessing their performance. While the Corps considers this to be 
ongoing informal consultation, we would like to officially request informal consultation 
concerning a new regulation schedule, pursuant to 50 CFR Section 402.12, on the Everglade 
snail kite and other listed endangered and threatened species at this early stage to identify 
measures to avoid adverse effects 

As you are aware, the Corps anticipates preparation ofa Biological Assessment upon 
identification ofa recommended plan. Based on the information in the Biological Assessment, a 
determination will be made as to whether the recommended plan may affect listed species, and 
formal consultation will be initiated pursuant to 50 CFR Section 401 .14 as appropriate. The 
Corps is working expeditiously on the LORS study. We anticipate selecting a recommended 
plan in May 2006, with completion ofa draft Supplemental Environmental Impact Statement in 
July 2006. We are working with an expedited schedule, as we know the importance and urgency 
in modifying the regulation schedule. 

The Corps appreciates your contribution ofexpertise to the LORS Project Delivery Team. 
We look forward to working with you on this very important and timely project. Should you 
have any questions, please contact Ms. Yvonne Haberer at 904-232-170 I. 

Sincerely, 

Marie G. Burns 
Chief, Environmental Branch 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
1875 Century Boulevard 
Atlanta, Georgia 30345 

In Reply Refer To: 
FWS/R4/ES MAY 1 6 2006 

Colonel Robert M. Carpenter RECEIVED 
District Engineer 

MAY 2 2 2006U.S. Anny Corps ofEngineers 
701 San Marco Boulevard, Room 372 JACKSONVILLE DISTRICT 
Jacksonville, Florida 32207-8175 USACE 

Dear Colonel Carpenter: 

The Fish and Wildlife Service has been an active participant in the effort to formulate a revision 
to the current Water Supply and Environment Regulation Schedule for Lake Okeechobee. The 
Lake Okeechobee Regulation Schedule Study (LORSS) is at the point of selection ofan 
alternative, and that new schedule is expected to be in effect in the years 2007 through 2010. 

The multi-agency LORSS team has reviewed the performance of simulations of several 
alternatives, using output of the South Florida Water Management Model. The Service 
continues to take a broad perspective in balancing competing interests in regulation of Lake 
Okeechobee. Nevertheless, in view ofthe significant ecological damage to the Caloosahatchee 
River estuary, San Carlos Bay, and J.N. "Ding" Darling National Wildlife Refuge; we are 
compelled to ensure that the selected plan is not predicted to cause any additional damage to the 
Caloosahatchee estuary than the "future-without-project" condition. 

The Service recommends that the Corps of Engineers (Corps) adopt Alternative laS2 as the 
selected alternative in the Supplemental Environmental Impact Statement for this proposed 
action. This is based on our analysis ofmodel predictions that it is the only alternative under 
consideration that will not hann any of the freshwater and estuarine ecosystems ofsouth Florida 
that are linked to Lake Okeechobee. Additionally, while Alternative laS2 will provide some 
reduction in the high water stages that are damaging the littoral zone of Lake Okeechobee, it 
does so without additional high freshwater flows that are damaging the Caloosahatchee and 
St. Lucie estuaries. 

The Service will issue a Fish and Wildlife Coordination Act report soon after the Corps selects a 
preferred alternative and are awaiting your biological assessment to complete our Endangered 
Species Act requirements. We have stated in previous correspondence that we believe formal 
consultation will be necessary, with emphasis on addressing incidental take of the endangered 
Everglade snail kite (Rostrhamus sociabilis plumbeus). We look forward to continuing to assist 
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the Corps in reviewing the potential environmental impacts of the LORSS. If you have any 
questions or need additional information, please contact Robert Pace at 772/562-3909 (ext. 239). 

Sincerely yours, 

/II •Jackie Parrish 

Acting 



DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 
JACKSONVILLE, FLORIDA 32232-0019 

JUN i \\ 2006 
REPLY TO 
ATTENTION CW 

Planning Division 
Environmental Branch 

Mr. Paul Souza 
Acting Field Supervisor 
U.S. Fish and Wildlife Service 
I 339 20th Street 
Vero Beach, Florida 32960-3559 

Dear Mr. Souza: 

This letter is in reference to the Lake Okeechobee Regulation Schedule (LORS), 
Lake Okeechobee, Florida. The U.S. Anny Corps ofEngineers (Corps) is proposing to 
implement a new water regulation schedule for Lake Okeechobee. The proposed water 
regulation schedule will replace the current schedule referred to as the Water 
Supply/Environment (WSE) regulation schedule. 

Due to the importance and urgency in beginning formal consultation on the 
LORS, the Corps has based our determination ofeffects on listed species from the 
hydro logic performance of the proposed regulation schedule as simulated by the South 
Florida Water Management Model. The Corps is currently in the process ofdeveloping 
the Water ControVOperations Plan for the proposed regulation schedule. It is the Corps' 
opinion that the hydrologic performance provides an adequate indication for ecosystem 
benefits and impacts. Accordingly, hydrologic performance was the basis for our effect 
determinations. Hydrologic performance as reflected in the modeling is expected to be 
moderated by actual operations. The Corps will provide you with additional operational 
data as it becomes available. Your staff has been actively involved as Project Delivery 
Team members working on the LORS study. As such, results of the modeling have been 
shared with them. 

In accordance with the provisions ofSection 7 ofthe Endangered Species Act, as 
amended, the Corps is providing a Biological Assessment (BA) discussing the potential 
effects to endangered and threatened species. Based on the information presented in the 
BA, the Corps has made a "no effect" determination for the bald eagle (Ha/iaeetus 
leucocephalus), Eastern indigo snake (Drymarchon corais couperi), West Indian manatee 
(Trichechus manatus) and the Cape Sable seaside sparrow (Ammodramus maritimus 
mirabilis). 

As discussed in the BA, the Corps has determined that the proposed action may 
affect the Everglade snail kite (Rostrhamus sociabilis plumbeus), wood stork (Mycteria 
Americana) and Okeechobee gourd (Cucurbita okeechobeensis), and we are requesting a 
Biological Opinion be issued for these species. 



Ifyou have any questions, or require additional information, please contact Ms. 
Yvonne Haberer at 904-232-1701 . 

Sincerely, 

Marie . Bums 
Chief, Environmental Branch 

Enclosure 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
South Florida Ecological Services Office 

1339 201
h Street 

Vero Beach, Florida 32960 

July 21, 2006 RECEIVED 
Stuart J. Appelbaum 

J f' j IJ..L-t 2..{:J.)(.., 

Planning Division 
U.S. Anny Corps of Engineers 
Post Office Box 4970 
Jacksonville, Florida 32232-0019 

Attention: Yvonne Haberer 

Service Section 7 Code: 441420-2006-0072 
Date Received: July 3, 2006 

Project: Lake Okeechobee 
Regulation Schedule 

Dear Mr. Appelbaum: 

This letter acknowledges the Fish and Wildlife Service' s (Service) receipt ofyour June 30, 2006, 
letter requesting initiation of formal consultation under the provisions of section 7 of the 
Endangered Species Act of 1973, as amended (Act) (87 Stat. 884; 16 U.S.C. 1531 et seq.) The 
consultation concerns the possible effects of the proposed revision to the Water Supply 
and Environmental regulation schedule for Lake Okeechobee on the Everglade snail kite 
(Rostrhamus sociabilis plumbeus), wood stork (Mycteria americana), West Indian manatee 
(Ttichechus manatus), bald eagle (Haliaeetus leucocephalus), eastern indigo snake (Drymarchon 
corais couperi), Okeechobee gourd (Cucurbita okeechobeensis), and Cape Sable seaside sparrow 
(Ammodramus maritimus mirabilis). 

All the information required to initiate consultation was either included with your letter or is 
otherwise accessible for our consideration and reference. ln future correspondence on tlus 
consultation, please refer to the assigned Service Section 7 Code 41420-2006-0072. 

The Service has been coordinating with the U.S. Army Corps ofEngineers (Corps) on this 
proposal since early in the project planning phase. Based on our knowledge of the project and 
our preliminary analysis of the modeling results available on-line, we concur with the Corps' 
determination that the proposed project will have "no effect" on the bald eagle, eastern indigo 
snake, West Indian manatee, and the Cape Sable seaside sparrow, or result in destruction or 
adverse modification ofdesignated critical habitat for the manatee. We also concur that the 
project "may affect" the Everglade snail kite, wood stork, and Okeechobee gourd, and we will 
include these three species in the biological opinion produced from this consultation. Our early 
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analysis indicates that your assertion ofnet positive effects for the wood stork and the gourd are 
possibly correct. However, at this time we cannot agree that the project will have a beneficial 
effect on the Everglade snail kite. Our complete analysis of the effects of this project on the 
snail kite and its critical habitat will be included in the biological opinion. This concurrence 
applies to those federally listed species under the jurisdiction ofthe Service; a separate 
concurrence will be required for species under the jurisdiction of the National Marine Fisheries 
Service. 

Section 7 allows the Service up to 135 days to prepare our biological opinion (unless we 
mutually agree to an extension). Therefore, we expect to provide you with our biological 
opinion no later than November 15, 2006. 

As a reminder, the Act requires that after initiation offormal consultation, the Corps may not 
make any irreversible or irretrievable commitment ofresources that limits future options. This 
practice ensures that agency actions do not preclude the formulation or implementation of 
reasonable and prudent alternatives that avoid jeopardizing the continued existence of threatened 
or endangered species or destroying or modifying their critical habitats. 

Thank you for your cooperation in protecting the fish and wildlife resources of south Florida. If 
you have additional questions about this consultation or the consultation process in general, 
please call Doug Chaltry at 772-562-3909, extension 320, or Robert Pace at extension 239. 

s, 

-
Acting Field Supervisor 
South Florida Ecological Services Office 

cc: 
District, West Palm Beach, Florida (Susan Gray) 
FWC, Tallahassee, Florida (Mary Ann Poole) 
FWC, Okeechobee, Florida (Don Fox) 
DOI, Miami, Florida (Terrence Salt) 
Service, Jacksonville, Florida (Miles Meyer) 
Service, Atlanta, Georgia (Dave Homing) 
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Environmental Branch 

Mr. Paul Souza 
Field Supervisor 
U.S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, Florida 32960-3559 

Dear Mr. Souza: 

This letter is in reference to the Lake Okeechobee Regulation Schedule Study (LORSS), and 
our formal consultation under the provisions ofsection 7 of the Endangered Species Act of 1973, 
as amended. The assigned Service Section 7 Code is 41420-2006-0072. The consultation 
concerns the possible effects of the proposed revision to the Water Supply/Environment (WSE) 
water regulation schedule for Lake Okeechobee on the Everglade snail kite (Rostrhamus 
sociabilis plumbeus), wood stork (Mycteria ameriana), West Indian manatee (Trichechus 
manatus), bald eagle (Haliaeetus /eucocephalus), eastern indigo snake (Drymarchon corais 
couperi), Okeechobee gourd (Cucurbita okeechobeensis), and Cape Sable seaside sparrow 
(Ammodramus maritimus mirabilis). 

The U.S. Army Corps ofEngineers (Corps) initiated formal consultation with the U.S. Fish 
and Wildlife Service (Service) by letter dated June 30, 2006, for the alternative regulation 
schedule referred to as 1 bS2-m. The Corps would like to inform you ofchanges to the proposed 
alternative regulation schedule originally coordinated with your office. Based on consideration 
ofpublic and agency comments, modifications to the preferred alternative were developed in an 
effort to demonstrate potential improvements to the Caloosahatchee Estuary. This effort 
required additional modeling and analysis of the model output, which was used to re-evaluate 
possible effects to system resources, including endangered and threatened species. Your staff 
has been actively involved as Project Delivery Team members in the evaluation of the latest 
alternative modifications, and they have provided valuable input towards the attempt to improve 
its performance. Through an iteration ofmodifications, the new proposed alternative schedule 
was developed, and is referred to as alternative T3. The enclosed information highlights the 
alternative changes and ecological differences. 

By letter dated July 21, 2006, the Service concurred with the Corps' determination that 
alternative I bS2-m would have "no effect" on the bald eagle, eastern indigo snake, West Indian 
manatee, and the Cape Sable seaside sparrow, or result in destruction or adverse modification of 
designated critical habitat for the manatee. The Service also concurred that the project ''may 
affect" the Everglade snail kite, wood stork, and Okeechobee gourd, and will include these three 
species in the Biological Opinion produced from consultation. 
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Based on the enclosed updated information, the Corps has determined that alternative T3 
would not change the determination ofeffects on endangered and threatened species and critical 
habitat, as previously coordinated. Although some trade-offs exist with selection ofalternative 
T3 over alternative 1 bS2-m, the Corps believes that the modifications provide greater benefits 
for all physiographic areas when considering the balance of flood control, water supply, 
estuaries, and Lake Okeechobee, by causing no further adverse effects to the system. 

Since your staffhas actively been part ofthe LORSS PDT, most of the information being 
provided has already been shared with them. As such, we are hopeful that the new information 
we are officially providing will not delay completion ofthe Biological Opinion. It is critical that 
we meet milestone schedules for completion ofthe revised Supplemental Environmental Impact 
Statement, which is scheduled to be released for public review March 1, 2007. Providing the 
Biological Opinion prior to this date would assist us in meeting this schedule. 

Ifyou have any questions, or require additional information, please contact Ms. Yvonne 
Haberer at 904-232-1701 . 

Sincerely, 

m~ 
Marie G. Bums 
Chief, Environmental Branch 

Enclosures 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
South Florida Ecological Services Office 

1339 20th Street 
Vero Beach, Florida 32960 

February 13j 2007 

Colonel Paul L. Grosskruger 
District Commander 
U.S. Anny Cmps ofEngineers 
701 San Marco Boulevard, Room 372 
Jacksonville, Florida 32207-8175 

Service Consultation Code: 41420-2007-I-0323 
Project: Lake Okeechobee 

Regulation Schedule 

Dear Colonel Grosskruger: 

The U.S. Fish and Wildlife Service (Service) is preparing a formal consultation in 
accordance with section 7 of the Endangered Species Act of 1973, as amended (ESA) 
(87 Stat. 884; 16 U.S.C. 1531 et seq.) on the effect of the proposed revisions to the Lake 
Okeechobee Regulation Schedule (LORS) on the endangered Everglade snail kite 
(Rostrhamus sociabilis plumbeus) and its designated critical habitat. We participated 
in a teleconference on February 6, 2007, with your staff and Mr. Mark Brown ofthe 
Department ofJustice to discuss the schedule for completing this consultation. The 
Service is working diligently to complete the necessary analysis and the writing of the 
consultation. At this time, we have not identified the need for any additional information 
from the Corps ofEngineers to complete the consultation. This letter is to inform you of 
our progress to date and the schedule for comp1eting the remaining analysis and writing. 

Work accomplished to date 

The Service participated for more than a year in Project Delivery Team meetings 
evaluating model runs to reach a Tentatively Selected Plan (TSP); this includes effects on 
littoral zone ofthe Lake Okeechobee, which affects habitat suitability for snail kites. 
Performance measures were also eva1uated for Everglades indicator regions, including 
hydrologic suitability for snail kites. We have begun analyzing new modeling results for 
the revised TSP that were provided by the Corps in December 2006. 

We have completed a Draft Fish and Wildlife Coordination Act Report to be included for 
public review as an appendix to the Corps' Draft Supplemental Environmental Impact 
Statement (EIS). This addresses a wide range of issues affecting fish and wildlife, 
including the lake, the estuaries, and the Everglades. This includes a description of 
ecological stressors on the littorl!l zone ofLake Okeechobee, apple snails, and snail kites. 

TAKE PRIDE.ft:::: 1 
INAMERICA~ 

https://PRIDE.ft


2 
Descriptions ofecological problems affecting the lake will be incorporated in the 
forthcoming biological opinion because these affect habitat conditions for snail kites. 

We reviewed previous informal and formal consultations on the snail kite for infonnation 
applicable to the current biological opinion. We are using the biological opinion on the 
Interim Operating Plan for Protection of the Cape Sable Seaside Sparrow as a starting 
point, which included the latest account for the general biology and status-range-wide for 
the snail kite. 

We reviewed scientific literature with particular attention to publications dealing with the 
snail kite's use ofLake Okeechobee for foraging and nesting. Several publications 
include information and theories about the relationship of the lake's hydrology to snail 
kite use patterns. 

The Service obtained and began analyzing geo-referenced information on nesting in Lake 
Okeechobee from Dr. James Rodgers of the Florida Fish and Wildlife Conservation 
Commission for data be collected in the 1980s. While the Service already had used 
Dr. Rodgers data in previous consultations, the information was in the form ofprinted 
annual swnmary reports. In acquiring digital geo-referenced data, we are now able to 
examine patterns ofchange relative to more recent GIS data from the 1990s. The main 
areas ofanalysis involved overfaying the nest points on vegetation data for the lake to 
examine habitat suitability patterns and on bathymetry for the lake to examine effects of 
water stages. Our interpretation ofthis analysis will be presented for the first time in our 
forthcoming biological opinion. 

GIS coverages for vegetation from the years 1976, 1996, and 2003 were used to perform 
an analysis of the changes in the quality and quantity ofapple snail and snail kite habitat 
over that period. This will form the basis for our estimation of the continuing level of 
incidental take resulting from management ofLake Okeechobee. The 2003 coverage was 
only recently obtained, and the analysis is new to the forthcoming biological opinion. 

In addition to assembly of the latest information on the life history, status and trends of 
the species, and factors affecting the species in the action area, we were able to update the 
sections of the opinion dealing with the consultation history and our selection ofthe 
baseline for the consultation. These section~ are essentially completed in the internal 
draft. 

Work remaining to be completed 

We are drafting portions of the opinion dealing more in depth with particular aspects of 
the hydrology ofLake Okeechobee on the snail kite than were in previous reviews. Other 
consultations had focused on effects ofprojects in other portions of the species' range, 
such as the Kissimmee Chain ofLakes, the St. Johns Marsh, the Water Conservation 
Areas, and Everglades National Park. 
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We continue to refine the graphics from our GIS analyses to best present them clearly to 
the readers of the biological opinion. We must also describe generally how these 
analyses were performed. In addition, we must finalize our analysis ofnew modeling for 
the revised TSP. In addition, we must develop Terms and Conditions and Conservation 
Recommendations to the Corps ofEngineers. We anticipate that the reviews will begin 
in the late March, with signature ofthe biological opinion by April 15. 

Ifyou or your staffhas any questions regarding completion of this important 
consultation, please contact me at 772-562-3909, extension 285. We greatly appreciate 
the assistance your staffand the staffofthe South Florida Water Management District in 
developing and analyzing the proposed new regulation schedule. 

Field Supervisor 
South Florida Ecological Services Office 

cc: 
Corps, Jacksonville, Florida (Yvonne Haberer) 
Corps, Jacksonville, Florida (Brooks Moore) 
DOI, Miami, Florida (Terrence Salt) 
DOJ, Washington, DC (Mark Brown) 



ENDANGERED SPECIES ACT 
BIOLOGICAL ASSESSMENT 

LAKE OKEECHOBEE REGULATION SCHEDULE 

1.  PROJECT AUTHORITY: 
Authority for this action is the Flood Control Act of 1948 (approved by Congress 
on June 30). It authorized the Central and Southern Flood Control Project, which 
is a multipurpose project that provides flood control, water supply for municipal, 
industrial, and agricultural uses, prevention of salt water intrusion, water supply 
for Everglades National Park, and protection of fish and wildlife resources. 

2. LOCATION:   
The area that may be affected by the proposed action includes Lake 
Okeechobee, the St. Lucie and Caloosahatchee Estuaries, and the Everglades 
Water Conservation Areas (see Figures 1 & 2).   

Lake Okeechobee is located in south central Florida, and occupies portions of 
Glades, Hendry, Martin, Okeechobee, and Palm Beach Counties.  The lake has 
an area of approximately 730 square miles. 

The St. Lucie Estuary is located within portions of both Martin and St. Lucie 
Counties on the southeast coast of Florida. The two forks of the St. Lucie 
Estuary, the North Fork and South Fork, flow together near the Roosevelt Bridge 
at the City of Stuart, and then flow eastward approximately six miles to the Indian 
River Lagoon and Atlantic Ocean at the St. Lucie Inlet.  

The Caloosahatchee Estuary is located on the southwest coast of Florida in Lee 
County.  The Caloosahatchee River runs from Lake Okeechobee to the W. P. 
Franklin Lock and Dam (S-79) where it empties into the estuary. 

The Water Conservation Areas (WCAs) are located to the south of Lake 
Okeechobee and to the north of Everglades National Park. The WCAs are 
areas managed for multiple purposes, but designed to receive and store water 
from adjacent areas, including Lake Okeechobee.  

3.  DESCRIPTION OF PROPOSED ACTION: 
The U.S. Army Corps of Engineers (Corps) is proposing to implement a new 
water regulation schedule for Lake Okeechobee.  The proposed water regulation 
schedule will replace the current schedule referred to as the Water Supply and 
Environment (WSE) regulation schedule.  The proposed regulation schedule, 
referred to as Alternative 1bS2-m in the Lake Okeechobee Regulation Schedule 
(LORS) study, was identified by the Corps to be the regulation schedule that best 
meets the study’s goals and objectives. One goal of particular importance is the 
desire for managing lower lake stages in Lake Okeechobee, as extended periods 
of high water levels have been identified as causing stress to the lake’s littoral 
zone and potential integrity issues of the Herbert Hoover Dike (HHD).  Another 
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goal for this study is to reduce high regulatory releases to the St. Lucie and 
Caloosahatchee Estuaries, while balancing the needs of other project purposes 
such as flood control, water supply, navigation, recreation, as well as fish and 
wildlife enhancement. 

Due to the importance and urgency in beginning formal consultation on the 
LORS, it should be noted that the Corps has made the determination of effects 
on listed species based on the hydrologic performance of the proposed 
regulation schedule as simulated by the South Florida Water Management 
Model.  The Corps is currently in the process of developing the Water 
Control/Operations Plan for the proposed water regulation schedule. It is the 
Corps’ opinion that the hydrologic performance provides an adequate indication 
for ecosystem benefits and impacts. Accordingly, hydrologic performance was 
the basis for our effect determinations.  Hydrologic performance as reflected in 
the modeling is expected to be moderated by actual operations.   

The proposed regulation schedule was developed from the current WSE 
Operational Guidelines structure that includes: Part 1-Define Lake Okeechobee 
Discharges to the Water Conservation Areas and Part 2-Define Lake 
Okeechobee Discharges to Tidewater. The changes include the following.  The 
high and low elevations to manage lake levels are changed to 11.5 ft. to 17.25 ft., 
NGVD, with “up to maximum” releases to tidewater when in band A, if lake stage 
is greater than 17.25 ft. The bottom of regulatory bands A, B, and C are lowered 
resulting in a more pro-active schedule to limit high water conditions in Lake 
Okeechobee.  The new schedule also provides the opportunity to reduce 
moderate to extreme high discharges to the St. Lucie Estuary. When comparing 
the new schedule to the WSE schedule, the new schedule’s band B maximum 
discharges at S-80 are lowered from 3500 to 2800 cubic feet per second (cfs).  
Band C maximum discharges at S-80 are lowered from 2500 to 1800 cfs. The 
new regulation schedule also allows for base flows to the Caloosahatchee 
Estuary for estuarine management efforts. 

The proposed regulation schedule addresses long term weather patterns by 
applying tributary hydrologic conditions that represent longer term wet or dry 
conditions that have persisted in the tributaries.  This would be accomplished in 
two ways. The Palmer Drought Index would replace the 30-day net rainfall, and 
the 14-day mean Lake Okeechobee net inflow is proposed to replace the 14-day 
mean S-65E flow.  The Palmer Index is a meteorological index that responds to 
weather conditions that have been abnormally dry or abnormally wet. The index 
is calculated based on precipitation and temperature data, as well as the local 
available water content of the soil.  More information regarding the proposed 
regulation schedule and description of the model run can be found at the Corps’ 
web page at: http://hpm.saj.usace.army.mil/loweb/sfwmm/. 
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4.  LISTED SPECIES WHICH MAY BE AFFECTED: 

Endangered and threatened species known to occur within the project area 
include:  

COMMON NAME SCIENTIFIC NAME STATUS 
Everglade snail kite Rostrhamus sociabilis plumbeus E(CH) 
Wood stork Mycteria americana E 
West Indian manatee Trichechus manatus E(CH) 
Bald eagle Haliaeetus leucocephalus T 
Eastern indigo snake Drymarchon corais couperi T 
Okeechobee gourd Cucurbita okeechobeensis E 
Cape Sable seaside sparrow Ammodramus maritimus mirabilis E 

E=Endangered; T=Threatened; CH=Critical Habitat has been designated 

5.  DISCUSSION OF EACH LISTED SPECIES:  
Everglade Snail Kite 
The snail kite occupies the watersheds of the Everglades, Kissimmee River, 
Caloosahatchee River, the upper St. Johns River, and Lake Okeechobee.  “Each 
of these watersheds has experienced, and continues to experience, pervasive 
degradation due to urban development and agricultural activities” (USFWS, 
1999).  Snail kite habitat consists of freshwater marshes and the shallow 
vegetated edges of lakes where the apple snail, the kite’s main food source, can 
be found.   Snail kite populations in Florida are highly nomadic and mobile.  They 
track favorable hydrologic conditions and food supplies, and avoid local droughts. 
They move widely throughout the primary wetlands of the central and southern 
portions of the State. Lake Okeechobee and surrounding wetlands are major 
nesting and foraging habitat, particularly the large marsh in the southwestern 
portion of the lake and the area southwest of the inflow of the Kissimmee River 
(USFWS, 1999).  Critical habitat was designated for the snail kite in 1977.  
Critical habitat includes the entire littoral zone and western shore of Lake 
Okeechobee. 

The snail kite has a highly specialized diet composed almost entirely of Florida 
apple snails, which are found in palustrine, emergent, long-hydroperiod wetlands.  
As a result, the snail kite’s survival is directly dependent on the hydrology and 
water quality of its habitat (USFWS, 1999).   Snail kites require foraging areas 
that are relatively clear and open in order to visually search for apple snails. 
Suitable foraging habitat for the snail kite is typically a combination of low profile 
marsh and a mix of shallow open water.  Shallow wetlands with emergent 
vegetation such as spike rush, bulrush, and other native emergent wetland plant 
species provide good snail kite foraging habitat as long as the vegetation is not 
too dense to locate apple snails.  Dense growth of plants reduces the ability of 
the snail kite to locate apple snails.  The degradation of water quality in Lake 
Okeechobee, due in part to runoff of phosphorous from agriculture lands, 
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promotes dense growth of both native and exotic vegetation, in particular cattail, 
water lettuce (pistia stratiotes) and water hyacinth (Eichhornia crassipes), which 
inhibits the ability of snail kites to find food.  Bennetts and Kitchens (1997) noted 
that quality of habitat for kites is adversely influenced by changes in water quality 
and expansion of non-native plants. Lake Okeechobee has experienced high 
rates of phosphorus loading in recent decades due to altered land use in the 
watershed.  At present, phosphorus loading is in excess of 500 metric tons per 
year (Havens & Gawlick, 2005), compared to the Florida Department of 
Environmental Protection’s recommended annual load of 140 metric tons (FDEP, 
2001).    

Snail kite nesting primarily occurs from December to July (peak in March-June), 
but can occur year-round.  Nesting almost always occurs over water, which 
deters predation.  Nesting substrates include small trees such as willow and 
pond apple, and in herbaceous vegetation such as sawgrass, cattail, bulrush and 
reed.  Kites appear to prefer woody vegetation when water levels are adequate 
to inundate the site (Rodgers, 1996).  Nests are more frequently placed in 
herbaceous vegetation around Lake Okeechobee during periods of low water 
when dry conditions beneath willow stands (which tend to grow to the landward 
side of cattails, bulrushes and reeds) prevent snail kites from nesting in woody 
vegetation (USFWS, 1999).  Nest collapse is rare in woody vegetation but 
common in non-woody vegetation, especially on lake margins (Rodgers, 1996).   
Historically, Lake Okeechobee’s littoral zone has provided one of South Florida’s 
largest habitats for the snail kite (Bennetts and Kitchens, 1997).  However, 
species experts have reported a decline in the overall Florida population estimate 
for the snail kite in recent years, as well as a lack of substantial numbers of snail 
kite nests in Lake Okeechobee.  Observations since 1992 suggest a general 
degradation of nesting habitat in the littoral zone of Lake Okeechobee from the 
loss of willows in nesting areas (USFWS, 1999).   

The south/central Florida region, including Lake Okeechobee, has experienced 
extreme weather events over the past few years.  For instance, a regional 
drought occurred in 2000-2001, and above average rainfall in 2004 and 2005.  
Above average rainfall coupled with very active hurricane seasons in 2004 and 
2005, has allowed less favorable conditions in the littoral zone of Lake 
Okeechobee.  The major hurricanes of 2004 (Frances and Jeanne) caused major 
ecological damage inside the lake, uprooting much of the lake’s submerged 
vegetation and causing suspension and transport of soft mud sediments from the 
center of the lake to the shallow shoreline areas (Havens, 2005b).  As a result 
the lake remained highly turbid for months after the hurricanes.  The combination 
of high turbidity and deep water blocked light penetration to the lake bottom in 
shoreline areas (Havens, 2005). Lack of suitable light penetration can adversely 
impact submerged aquatic vegetation (SAV) in Lake Okeechobee.   

During years 2000-2001, snail kite survival dropped substantially in response to 
the regional drought (Kitchens et al., 2006). Lake Okeechobee had a record low 
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stage of 2.8 m (9.2 ft.), at which time much of the shoal area became dry 
(Havens, et.al., 2005). Droughts, such as the one that occurred in 2000-2001, 
can severely impact the snail kite’s forage and nesting habitats. In particular, 
snail availability to kites is greatly reduced during droughts (Beissinger, 1995). 
When droughts lead to a drying out (dry-down) of a breeding site during breeding 
season, they have a negative effect on survival and reproduction of snail kites 
(Bennets and Kitchens, 2000). To date, the assumption has been that during a 
drought, kites move from areas most affected by drought toward areas least 
affected by drought (Martin, et al., 2006). In extreme droughts, Lake 
Okeechobee is sometimes the only major wetland habitat with adequate water 
levels which are suitable for foraging and nesting (Havens & Gawlick, 2005). 
Havens and Gawlick (2005) report that the prolonged period of extreme low 
stage in 2000-2001 appeared to have nearly eliminated the apple snail 
population from Lake Okeechobee’s littoral zone.  However, it is also important to 
note that dry-downs are not necessarily harmful to apple snail populations, as 
long as they do not coincide with the peak period of egg-production or last for 
many months (Havens & Gawlick, 2005).   

Even though drought conditions have negative effects as discussed above, it is 
also recognized that occasional droughts are necessary to maintain native 
emergent vegetation such as spike rush, which is favorable to snail kite foraging.   
Regulation of water stages in Lake Okeechobee is particularly important to 
maintain the balance of vegetative communities required for snail kites and the 
apple snail. Fluctuation and timing of lake stages affect the distribution of 
vegetative communities, and overall habitat quality (nesting sites, foraging 
habitat) for the snail kite.  According to USFWS (1999), a water stage of 4.42-
4.57 m (14.5-15.0 ft.) on Lake Okeechobee is recommended near the beginning 
of the snail kite nesting season during most years, with a gradual recession in 
late winter to late spring.  This water stage coincides with several ecological 
studies on the littoral system of Lake Okeechobee which have shown that a 
spring recession of lake levels from near 15 ft. to 12 ft. NGVD (January-February 
through May) has been shown to favor nesting birds and other wildlife in the 
littoral marsh and allow for re-invigoration of willow stands (Smith et al., 1995).  It 
is the extreme prolonged high and low lake levels which can be damaging to the 
Lake Okeechobee ecosystem. Factors contributing to habitat loss in Lake 
Okeechobee include prolonged periods of deep water and expansion of exotic 
vegetation (during low lake levels) such as torpedograss (Havens and Gawlick, 
2005).   

Table 1 shows snail kite activity on Lake Okeechobee from 2000-2005.  The 
information in Table 1 was retrieved from a series of snail kite nesting activity 
reports prepared for the U.S. Army Corps of Engineers by Wiley Kitchens and 
others through the University of Florida.  The annual reports are a result of a 
snail kite monitoring study conducted throughout central and southern Florida. 
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In the case of declined nesting activity in 2000, it is difficult to discern why 
nesting did not occur on Lake Okeechobee.  Statewide, nesting activity did 
increase to a total of 166 nests in 2000, as compared to 92 in 1999, with 67% of 
all nests located in the WCA3A (Kitchens, 2001).  However, nesting did not occur 
on Lake Okeechobee in 2000.  The relative periodicity to which wetlands such as 
Lake Okeechobee are used by kites is possibly a reflection of the snail kites 
highly nomadic behavior rather than habitat degradation (Kitchens, 2001). Lake 
Okeechobee may have been used in 2000 as refugia by the kites, while moving 
to more suitable habitat. Surveys were not conducted by Kitchens in 2001 due to 
extreme drought conditions on Lake Okeechobee.  A report for the 2002 nesting 
season could not be located for this assessment.  From 2003-2005, nesting 
increased on the lake. In 2005, 23 active nests (number of nests found 
containing at least one egg or young) were located on Lake Okeechobee 
(Kitchens, et al., 2006). At the time of preparation of this assessment, the 2006 
report from Kitchens was not available.  An unofficial report from the USFWS in 
2006 indicates that Lake Okeechobee has supported approximately 20 active 
snail kite nests in 2006, resulting in 4-6 successful fledglings as of the report date 
of May 3, 2006.  At the time of the report, several nests remained active, and 
there was some evidence of continuing nest initiation.  The lake stage at the 
beginning of the 2006 snail kite nesting season was in the preferred range of 
near 15 ft. as per USFWS (1999), and experienced a gradual recession in early 
spring.  At the beginning of June 2006 the lake stage was approximately 12.6 ft. 

Table 1. Snail kite nests on Lake Okeechobee 
Year Active 

Nests 
Successful 
Nests 

Young 
Fledged 

2005 23 3 3 
2004 8 3 5 
2003 3 1 1 
2002* - - -
2001** - - -
2000 0 0 0 
* 2002 Report not available 
**In 2001, no survey conducted due to drought-related extreme low water levels (Kitchens, 2001). 

Wood Stork 
The wood stork is listed as endangered by the USFWS and the FFWCC.  Wood 
storks forage in freshwater marshes, seasonally flooded roadside or agriculture 
ditches, narrow tidal creeks, shallow tidal pools, managed impoundments, and 
depressions in cypress heads and swamp sloughs.  Wood storks feed almost 
entirely on fish between 2 and 25 cm in length.  Wood storks have nested in 
small numbers around Lake Okeechobee, and are regularly seen foraging in the 
area (Smith, et al., 1995).  Data gathered by Smith, et al. (1995) indicate that 
wood storks are attracted to the lake in large numbers only when the stage is 
dropping below 4.6 m (15 ft.).  A lake stage above 4.6 m NGVD eliminates most 
of the foraging habitat available to wading birds on the lake (Aumen and Gray, 
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1995), whereas a lake stage below 3.6 m (11.8 ft) NGVD reduces the diversity of 
available foraging habitats and the number of acceptable nesting colony sites 
(Smith et al. 1995). As Aumen and Gray (1995) discuss, a regulation schedule 
for Lake Okeechobee benefiting wading birds should include a moderately 
paced draw down in water level to below 4.6 m NGVD coincident with the dry 
season and the usual wading bird nesting season (January – June).  

West Indian Manatee 
The West Indian manatee has been recognized as an endangered species since 
1967.  It lives in freshwater, brackish, and marine habitats. Water depths of at 
least 3 to 7 feet are preferred. Water temperature colder than 25 degrees 
Celsius increases the manatee’s susceptibility to cold stress and cold induced 
mortality.  Primary threats to manatees today are attributed to collisions with 
watercraft, degradation of habitat, and accidents occurring at water control 
structures.  Manatees feed on a variety of submerged, emergent and floating 
vegetation and usually forage in shallow grass beds adjacent to deeper 
channels.  During the summer months, manatees range throughout water bodies 
of south Florida.  In the winter months, they tend to congregate in warm water 
areas such as springs and power plant facilities. The utilization of Lake 
Okeechobee and the tributaries and canal systems in south Florida by the 
manatee is not uncommon. Manatees are often sited in the Caloosahatchee 
River, St. Lucie Canal and Lake Okeechobee.  The manatee is known to lock 
through the Okeechobee Waterway lock structures when traveling to and from 
the coast. 

Bald Eagle 
The bald eagle is currently listed as threatened by the USFWS and the FFWCC.  
The bald eagle occurs in various habitats near lakes, large rivers and coastlines.  
Most breeding eagles construct nests within several hundred meters of open 
water (USFWS, 1999). Shorelines, such as the shorelines around Lake 
Okeechobee, the Okeechobee Waterway, and estuaries provide fishing and 
loafing perches, nest trees, and open flight paths for the bald eagle (USFWS, 
1999).  The eagle primarily feeds on fish, but is known to occasionally prey on 
small mammals and carrion.  Bald eagles are known to nest around the study 
area.  Nesting season occurs between October through May of the following 
year.  The bald eagle mates for life and uses the same nesting site year after 
year, it the territory is available.  According to the most updated FFWCC 
database, for the period of 2000-2004, two nests were reported in close proximity 
to Lake Okeechobee.  One nest, located in Palm Beach County near Lake 
Harbor, was last listed as active in 2003.  The second nest, located in Glades 
County northeast of Lake Port, was active in 2004.   

Eastern Indigo Snake 
The eastern indigo snake has been classified as a threatened species by the 
USFWS and FFWCC.  The eastern indigo snake is a large, black, non-venomous 
snake in North America.  The eastern indigo prefers drier habitats, but may be 
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found in a variety of habitats from xeric sand hills, to cabbage palm hammocks, 
to hydric hardwood hammocks (Schaefer and Junkin, 1990).   This species is 
generally an upland species snake, occupying a wide variety of habitat.  The 
main reason for the snakes decline is habitat loss to development. Further, as 
habitats become fragmented by roads, indigo snakes become increasingly 
vulnerable to highway mortality as they travel through their large territories 
(Schaefer and Junkin, 1990).The Herbert Hoover Dike and other levees within 
the Lake Okeechobee project area would be the primary area the snake would 
utilize.   

Okeechobee Gourd 
The Okeechobee gourd is an annual or perennial, fibrous-rooted, high-climbing 
vine with tendrils, belonging to the gourd family Cucurbitaceae (USFWS, 1999).  
Today, the Okeechobee gourd has an extremely limited distribution.  Lake 
Okeechobee is one of two areas where the gourd is currently found. There are 
several localized sites along the southeastern and northeastern shore of Lake 
Okeechobee, where this vine plant is known to grow.  Around Lake Okeechobee, 
the gourd relies on pond apple trees to support its vines above rising water levels 
during the wet season. Water management levels in Lake Okeechobee affecting 
the snail kite and wood stork are also likely to affect the Okeechobee gourd.  
Fluctuating lake levels are necessary for the continued survival and recovery of 
the gourd within and around Lake Okeechobee.  The endangered Okeechobee 
Gourd flourishes when suitable soils are exposed during low water levels 
(USFWS, 1999). 

Cape Sable Seaside Sparrow 
Cape Sable seaside sparrows are medium-sized sparrows restricted to the 
Florida peninsula.  They are non-migratory residents of freshwater to brackish 
marshes (USFWS, 1999).  Cape Sable seaside sparrows have a very restricted 
range and occur only in the Everglades region of Miami-Dade and Monroe 
counties of South Florida (USFWS, 1999).  Critical habitat for the sparrow was 
designated on August 11, 1977 (50 CFR 17.95).  A key constituent element for 
the Cape Sable seaside sparrow should be a hydroperiod pattern that maintains 
the preferred vegetative communities for successful breeding.  During the 
breeding season, surface water levels should be at or below the surface within 
the short-hydroperiod prairies, and should be achieved through adherence to a 
rainfall-driven operational schedule within its habitat (USFWS, 1999). 

6.  EFFECTS OF PROPOSED ACTION ON LISTED SPECIES: 

Everglade Snail Kite 
Since implementation of the WSE regulation schedule in 2002, it is realized that 
WSE has allowed the lake to remain too high for too long, leading to ecological 
damage to Lake Okeechobee.  It was not until this year, that the littoral zone has 
reached water levels which are beneficial to the lake’s health.  At the end of the 
2006 dry season, the lake level dropped to near 12 ft.  Since 2003, the Corps has 
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enacted numerous “deviations” from the schedule in an attempt improve the 
ecological performance and provide flood protection.  The WSE schedule has 
zones to manage the lake levels between 13.5 ft. and 18.5 ft., which allowed for 
more extreme high levels.  The desire for managing lower stages in Lake 
Okeechobee has led to the development of the proposed regulation schedule 
which has guidelines to manage lake levels from 11.50 ft. and 17.25 ft. One 
main objective of the new schedule is to reduce the extreme high lake stages.  
Based on modeling results (36 year period of record) of the proposed regulation 
schedule, the number of times (days) the lake stage is above 17 ft. is one (1). 
The number of times (days) the lake stage is greater than 16 ft is 342, which is a 
substantially lower number than WSE at 1833 days.  

It is recognized that the snail kite is sensitive to the ecological health of Lake 
Okeechobee’s littoral zone.  A key factor to a healthy lake is directly related to 
the hydrology within the system.  In Lake Okeechobee, water level management 
that mimics natural hydrologic conditions would have the greatest benefits to the 
marsh zone, providing desirable habitat for the snail kite.  The new regulation 
schedule would allow for a water stage management regime with the flexibility to 
allow more natural hydrologic variability to minimize ecologically damaging high 
lake levels and low lake levels.  The management regime would be similar to the 
Lake Okeechobee Stage Envelope Performance Measure (LO-3), 12.5 ft. (June-
July low) and 15.5 ft. (November-January high) used in the LORSS.  A wide body 
of published research documents the benefits of variable water levels within this 
range (Havens & Gawlick, 2005; Fish and Wildlife Conservation Commission, 
2003; Smith, et al., 1995; Aumen and Gray, 1995).  Based on the research, a 
lake stage curve between 12.5 ft. and 15.5 ft. would allow improvement to the 
lake’s littoral zone, resulting in benefits to habitat conditions needed for the snail 
kite.  A water management regime as described above would also meet the 
criteria outlined in the USFWS recovery plan for the snail kite with a water stage 
of 4.42-4.57 m (14.5-15.0 ft.) in the beginning of the snail kite nesting season 
during most years (USFWS, 1999), with a gradual recession in late winter to late 
spring. 

Although the proposed regulation schedule would be managed in a way that 
would allow an “optimal” hydroperiod for the lake’s littoral zone, it is also 
important to realize that the schedule lowers the higher elevations which will 
consequently allow for more low water occurrences.  As such, the proposed 
schedule may minimize the “extreme” high conditions, but may allow for more 
“extreme” low conditions. These extreme water levels can completely dry out or 
inundate the lake’s entire littoral zone.   However the issue of high water levels 
and the detrimental impacts on the ecology of Lake Okeechobee has been a 
major concern since the 1990’s, and a major focus of the LORS study.  Data 
collected by scientist over the years document that high lake stages have 
adverse ecological impacts such as decreased light penetration (Steinman et al., 
1997 & 2002a; Havens et al., 2001), increased turbidity (Havens and James, 
1999), and increased phosphorus concentrations in the nearshore regions 
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(Havens and James, 1999).  High water impacts result in declines of submerged 
plants, as well as loss of bulrush and other emergent vegetation, which apple 
snails lay their eggs on.   

Lower lake levels, on the other hand, have some known beneficial effects from 
an ecosystem point of view.  Based on studies in Lake Okeechobee (Steinman, 
et al., 1997, 2002a and 2002b, Havens and James, 1999) it was concluded that 
low lake levels (below 13 ft. for at least 8 weeks) provides favorable conditions 
for reestablishing a healthy vegetative community in Lake Okeechobee.  In 
addition, lake experts document that even a lake stage as low as 11 ft., actually 
has a number of benefits to the lake’s ecosystem, including drying and oxidation 
of accumulated organic detritus in the littoral zone, favorable conditions for fires 
that burn away cattail and torpedograss thatch, and exposure of moist soil where 
emergent native plants can germinate (Havens, et al., 2004).  Extreme low lake 
stage is defined by the technical experts to be a depth below 10 ft. It is at this 
level that detailed field observations during the 2000-2001 drought indicated that 
negative impacts (rapid spread of terrestrial weedy plants, loss of nearly all the 
submerged vegetation habitat, loss of the lake’s apple snail population), 
occurred. The modeling results of the proposed alternative indicate that lake 
levels below 10 ft. occurred approximately 4% of the time during the 36 year 
period of record under the proposed regulation schedule.  With WSE, the below 
10 ft. stage occurred approximately 1% of the time. The positive effect of the 
proposed schedule lowering the lake stage to reduce the high extreme events 
clearly outweighs the potential negative effect of occasional extreme low water 
events.  The Corps has determined that the proposed regulation schedule may 
affect the snail kite, but beneficial effects are expected when compared to the 
WSE regulation schedule.    

Wood Stork 
The proposed regulation schedule as described above for the snail kite, favors 
littoral zone/marsh communities supported by wading birds.  The proposed 
schedule would also have the flexibility built in to allow for moderately declining 
water levels during the wading bird nesting season (i.e., more natural hydrologic 
variability). The potential improvement to conditions of the lake’s littoral zone as 
described in detail above for the snail kite would also benefit a variety of wading 
birds, including the wood stork. As such, the proposed regulation schedule may 
affect the wood stork, but beneficial effects are expected for this species.   

West Indian manatee 
As described above, the proposed regulation schedule was developed in part to 
improve the ecological health of Lake Okeechobee.  By reducing the top lake 
stage from 18.50 ft. (WSE) to 17.25 ft., the proposed schedule would reduce the 
frequency of high water levels that have been detrimental over the years to the 
lake’s resources. If littoral zone improvements are achieved with the proposed 
schedule, then there is the potential for an increase in the vegetative community 
that the manatee feeds on.  The Corps does not anticipate any significant 
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adverse effect on habitat conditions for the manatee within the lake as a result of 
the proposed regulation schedule.  As such, the Corps has determined that the 
proposed schedule would have no effect on the manatee. 

Bald Eagle 
The potential improvement to conditions of the lake’s littoral zone may result in 
enhanced productivity of fish in the lake.  Foraging conditions may be slightly 
improved for the eagle.  The Corps has determined that this action would have 
no effect on the bald eagle.    

Eastern Indigo Snake 
The new regulation schedule would not affect the indigo snake, which primarily 
inhabits upland.  The project does not include any changes to the water 
regulation infrastructure around the lake, such as the Herbert Hoover Dike 
(HHD), where the snake may be found. Since there would be no construction on 
the HHD levee system due to the proposed action, there would be no adverse 
impact to the Eastern Indigo snake.  The Corps has made a no effect 
determination for the Eastern Indigo snake.   

Okeechobee Gourd 
The Okeechobee gourd would also benefit a regulation schedule that lowers the 
high lake stages.  As such, there would be a potential benefit to listed species, 
such as the Okeechobee gourd, where a lower lake stage is crucial for its 
survival.  Low lake stages allow for suitable habitat areas within the littoral zone 
that are able to dry out and allow for seed germination.  The reduction of extreme 
high water under the new schedule should benefit this species.  The Corps has 
determined that the proposed schedule may affect the Okeechobee gourd, but 
beneficial affects are expected.  

Cape Sable seaside sparrow 
The modeling simulations indicate that the hydrology of the indicator regions of 
the Everglades corresponding to occupied Cape Sable seaside sparrow habitat 
is not significantly affected by the proposed regulation schedule.  Therefore, 
neither the species nor its designated critical habitat would likely be affected. 
The Corps has made a no effect determination for the Cape Sable seaside 
sparrow. 

7. EFFORTS TO ELIMINATE POTENTIAL IMPACTS: 

Several operations for fish and wildlife preservation and enhancement have been 
adopted over the years since implementation of the regulation schedule.  
Reducing the frequency of extreme high water levels (Stage >17 feet and stage 
>15 feet for more than 12 consecutive months), would result in beneficial 
changes to the lake’s littoral zone, habitat utilized by the species discussed 
above.  The proposed regulation schedule would be managed in a way that 
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would allow an “optimal” hydroperiod for the lake’s littoral zone, similar to the 
Lake Okeechobee stage envelope criteria. Management of the regulation 
schedule with this regime would result in benefits to habitat conditions needed for 
the snail kite and other species discussed above. 
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U.S.

United States Department of the Interior -~ 
FISH AND WILDLIFE SERVICE 

South Florida Ecological Services Office ij
1339 20th Street 

Vero Beach, Florida 32960 

October 15, 2007 

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: 41420-2006-F-0072 
Formal Consultation Initiation Date: July 3, 2006 

Applicant: U.S. Army Corps of Engineers 
Project: Lake Okeechobee Regulation 

Schedule Study 

Dear Colonel Grosskruger: 

This is the Fish and Wildlife Service's (Service) biological opinion, based on our review of the 
U.S. Army Corps of Engineers' (Corps) proposed revision of the Lake Okeechobee regulation 
schedule (LORS), and its effects on the Everglade snail kite (Rostrhamus sociabilis plumbeus) in 
accordance with section 7 of the Endangered Species Act of 1973, as amended (Act) (16 U.S. 
Code [U.S.C.] 1531 et seq.). A complete administrative record of this consultation is on file in 
the South Florida Ecological Services Office, Vero Beach, Florida. 

This project consists of operational changes to the water management infrastructure that 
discharges water from Lake Okeechobee to downstream systems (St. Lucie and Caloosahatchee 
estuaries, the Everglades Agricultural Area [EAA] and the Water Conservation Areas [WCAs]). 
The proposed changes are operational only and no new construction is planned. The revised 
schedule is intended to be active for three years, until around 2010 when the following schedule 
will incorporate possible structural improvements along with benefits from initial components of 
the Comprehensive Everglades Restoration Plan (CERP). 

The proposed water regulation schedule will replace the current Water Supply and Environment 
(WSE) regulation schedule. The tentatively selected plan (TSP), known as Alternative E, was 
identified by the Corps to be the alternative that met the goal of preserving the integrity of the 
Herbert Hoover Dike while balancing other objectives of the study. The other study objectives 
include water supply, navigation, recreation, fish and wildlife enhancement in the littoral zone of 
Lake Okeechobee, and reducing high regulatory releases to the St. Lucie and Caloosahatchee 
Estuaries. 

Acronyms and abbreviations used in this biological opinion are outlined in Table 1. 

TAKE PRIDE®IJ?::::: 1 
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Table 1. Acronyms and abbreviations used in this biological opinion on the LORS. 
Acronym/ 

Abbreviation Definition 

Act Endangered Species Act of 1973, as amended (87 Stat. 884; 16 U.S.C. 1531 et seq.) 
BA Biological Assessment 
C&SF Central and Southern Florida 
CERP Comprehensive Everglades Restoration Plan 
cfs cubic feet per second 
CLA Class Limit Adjustments (modification to WSE) 
Corps U.S. Army Corps of Engineers 
District South Florida Water Management District 
EA Environmental Assessment 
EAA Everglades Agricultural Area 
EIS Environmental Impact Statement 
ENP Everglades National Park 
ft feet 
FWC Florida Fish and Wildlife Conservation Commission 
FWCA Fish and Wildlife Coordination Act 
IOP Interim Operating Plan 
LORS Lake Okeechobee Regulation Schedule 
LORSS Lake Okeechobee Regulation Schedule Study 
MFL Minimum Flows and Levels 
MSRP South Florida Multi-Species Recovery Plan 
NGVD National Geodetic Vertical Datum 
PAL Planning Aid Letter 
PDT Project Delivery Team 
POR Period of Record 
ppb parts per billion 
SD Standard Deviation 
SEIS Supplemental Environmental Impact Statement 
Service Fish and Wildlife Service 
TSP Tentatively Selected Plan (in this case, Alternative E, previously known as 

Alternative T3) 
WCA(s) Water Conservation Area(s) 
WSE Water Supply and Environment (the regulation schedule from 2000 to present) 

This biological opinion is based on information provided in the Corps’ Biological Assessment 
(received July 3, 2006), weekly Project Delivery Team (PDT) meetings, analysis of modeling 
output, and additional information.  The Corps provided a determination of “no effect” to the 
eastern indigo snake (Drymarchon corais couperi), bald eagle (Haliaeetus leucocephalus), Cape 
Sable seaside sparrow (Ammodramus maritimus mirabilis) and West Indian manatee (Trichechus 
manatus). The Service concurs with this determination for the indigo snake, the bald eagle and 
the Cape Sable seaside sparrow.  The Corps also provided a determination of “may affect” with 
beneficial effects for the wood stork (Mycteria americana), Okeechobee gourd (Cucurbita 
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okeechobeensis) and Everglade snail kite.  The Service concurs with the Corps’ determination 
that the project “may affect, but is not likely to adversely affect” the wood stork and Okeechobee 
gourd, but does not concur with this determination for the Everglade snail kite.  The Service has 
also determined that the project “may affect, but is not likely to adversely affect” the West Indian 
manatee. 

Okeechobee Gourd, Wood Stork and West Indian Manatee 

Okeechobee Gourd 
The Okeechobee gourd is an annual or perennial vine endemic to Florida, known to occur in 
natural and man-made islands in Lake Okeechobee.  The seeds germinate in early spring during 
the dry season. Seedlings do not tolerate water-soaked soil for extended periods, and by the 
rainy season, the vines will have climbed shrubs, avoiding complete inundation as water levels 
rise. The 2004-2005 hurricanes impacted the gourd population in Lake Okeechobee.  High 
winds and surging water disrupted most of the known gourd communities in the lake, and 
sustained high water levels throughout 2005 did not favor their recolonization.  In 2006, water 
levels dropped significantly due to low rainfall throughout the year, and the gourd has 
reappeared in several areas.  The proposed project will lower the lake an average of 1.0 to  
1.5 feet (ft), which is expected to expose more growing substrate for longer periods,  
and will likely benefit the gourd.  The Service concurs that the proposed action may affect,  
but is not likely to adversely affect, the Okeechobee gourd. 

Wood Stork 
The United States breeding population of the wood stork was 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. 

Breeding colonies of wood storks are documented in all southern Florida counties except for 
Okeechobee County. The littoral zone of Lake Okeechobee is an important foraging area for 
storks that breed in the region.  Suitable stork foraging habitat must provide both a sufficient 
density and biomass of forage fish and other prey, and have vegetation characteristics that allow 
storks to locate and capture prey. Wood storks feed almost entirely on fish between  
1 to 10 inches in length (Kahl 1964; Ogden et al. 1976; Coulter 1987) but may occasionally 
consume crustaceans, amphibians, reptiles, mammals, birds, and arthropods.  Unlike the apple 
snail (Pomacea paludosa), which is the primary prey of snail kites, most of the prey animals that 
wood storks feed upon are mobile and can recolonize flooded areas relatively soon following 
drought. Consequently, extreme water stages from year to year within the littoral zone do not 
have the same negative affect on storks as they do on snail kites.  Fish are able to move to follow 
rising or receding water, and can quickly relocate in response to inter- and intra-annual changes 
in water levels. 

The most important feature of Lake Okeechobee’s littoral zone foraging habitat is a consistent 
and gradual lowering of the water elevation during the dry season (Smith et al. 1995).  This 
spring recession serves to concentrate prey in isolated pools and shallow areas, making it more 
available as forage for wood storks and other wading birds.  The Service analyzed the simulated 
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annual hydrographs for the selected alternative, compared it to the base run alternative, and 
specifically looked for trends in the spring recession window.  We found that the proposed 
project would produce slightly more years of gradual recession across suitable elevations of the 
littoral zone during the dry season than did the base run.  Whether or not this slight increase was 
a significant change for the better is debatable, but it did indicate the potential for a slight 
improvement of conditions for the wood stork within the lake.  The Service concurs that the 
proposed action may affect, but is not likely to adversely affect, the wood stork. 

West Indian Manatee 
The West Indian manatee is listed as an endangered species under the Act (16 U.S.C. 1531  
et seq.)(32 FR 4001) and is further protected as a depleted subpopulation under the Marine 
Mammal Protection Act (16 U.S.C. 1361-1407).  Critical habitat for the Florida subspecies 
(Trichechus manatus latirostris) was designated in 1976 [50 Code of Federal Regulations [CFR] 
§17.95(a)]. No specific primary or secondary constituent elements were included in the critical 
habitat designation. However, experts agree essential habitat features for the manatee include 
seagrasses for foraging, shallow areas for resting and calving, channels for travel and migration, 
warmwater refuges during cold weather, and fresh water for drinking (Service 2001).  
Designated critical habitat within the areas to be affected by this project includes portions of the 
Caloosahatchee River and all coastal waters in Lee County, portions of the St. Lucie estuary, and 
the Indian River Lagoon. 

There is no documentation or evidence that manatees are adversely affected by changes in  
water quality. The two most significant threats to the Florida manatee population statewide  
are collisions with watercraft and the loss of warm water habitat (Runge et al. 2007).  Other 
threats, which are relatively minor in comparison, include crushing or entrapment in gates and 
locks, entanglement in ropes, lines, and nets, ingestion of fishing gear or debris, vandalism, 
poaching, and exposure to red tide brevetoxin (Bossart et al. 1998). 

There is no direct link between upland run-off and red tide events.  Run-off from sources in the 
Caloosahatchee River basin has been examined since 1947, and while there may be a potential 
connection, researchers have been unable to establish a direct link with upland run-off and red 
tide blooms.  It appears that for such blooms to occur, the dinoflagellates need multiple sources 
of nutrients (Heil 2005). 

This project has the potential to directly affect water quality within the St. Lucie and 
Caloosahatchee Rivers, and indirectly, the extent and health of seagrass resources within these 
systems.  Manatees occur year-round in Lake Okeechobee and throughout the Central and 
Southern Florida (C&SF) as well as the Caloosahatchee River and other estuarine waters in Lee 
County. The Service knows of no instance or recorded event where a manatee was adversely 
affected by degraded water quality in these or any other areas. 

Although the distribution and abundance of seagrass beds and other submerged vegetation could 
influence the movements of manatees, the Service does not consider the availability of forage to 
be a limiting factor for the population as a whole, throughout its habitat in Florida.  The latest 
science indicates that with over 1 million acres of low density seagrasses in Florida, over  
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73,000 manatees could be supported by this amount of potential forage.  The current manatee 
population is estimated to be around 3,000 animals, which indicates that manatee populations in 
Florida are not food-limited, and that potential effects to seagrasses within the project area are 
not likely to adversely affect manatees (Smith 2005). 

Regarding potential adverse modification of critical habitat, the current science on manatees 
indicates that their population is at a higher level now than it was several decades ago (Haubold 
et al. 2006). No primary constituent elements have been described within the critical habitat.  
During plan formulation, the Service remained concerned about the potential effects of a revised 
LORS on the abundance and distribution of seagrass beds in the Caloosahatchee and St. Lucie 
estuaries. However, the modeling of the selected alternative indicates that it is likely to be no 
worse than the future without project condition with respect to salinity conditions in the 
estuaries. Modeling suggests that the new regulation schedule will slightly improve the period of 
time when minimum flows will be provided to the upper portions of the Caloosahatchee River; 
these flows sustain other beds of submerged aquatic vegetation dominated by the freshwater 
grass Vallisneria (commonly known as tape grass or eel grass), which are available as foraging 
areas for manatees.  For a more detailed description of these resources and the anticipated 
effects, please refer to our Draft and Final Fish and Wildlife Coordination Act reports (Service 
2007a, 2007b). Based on this, we believe that the proposed regulation schedule will not destroy 
or adversely modify critical habitat, relative to the future without project condition. 

While the Corps provided a determination of “no effect” on the West Indian manatee, the Service 
believes that the more appropriate determination is that the proposed action may affect, but is not 
likely to adversely affect, the West Indian manatee or its critical habitat. 

Consultation History 

The Service has a long history of reviewing and providing recommendations to the Corps on the 
effects of water regulation in Lake Okeechobee.  Formal consultation last occurred in 1978, 
when the Service provided a biological opinion finding that implementation of the regulation 
schedule proposed at that time would not jeopardize the endangered Everglade snail kite. 

The 1978 formal consultation was followed by 20 years of informal endangered species 
consultations and advisement.  The Service provided several Planning Aid Letters (PALs) and 
Fish and Wildlife Coordination Act (FWCA) reports to the Corps addressing various 
modifications to the regulation schedule, all of which we considered improvements to an 
otherwise flawed system of water management. The Service generally supported the changes to 
the schedule, sometimes after extended periods of analysis and plan development, and at other 
times involving either modifications or temporary deviations requested by the Corps in response 
to particular circumstances.   

It is important to note that Service policy on the format and content of Incidental Take 
Statements was not in effect at the time of the 1978 formal consultation; these provisions arose 
from the amendments to the Act of 1982.  The final regulations governing incidental take 
statements were published in the Federal Register on June 3, 1986. This current consultation 
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continues our practice of reviewing each proposed revision of the regulation schedule as an 
independent project, rather than a single, long-term action.  This is the first biological opinion on 
the LORS that includes part of an Incidental Take Statement. 

The following chronology includes only the major milestones from 1978 to the present.  Many 
additional meetings and correspondence of lesser importance are not included in this list. 

On March 8, 1978, the Service issued a biological opinion on the Corps’ proposal to raise the 
Lake Okeechobee regulation schedule from the 14.5 - 16.0 ft schedule to the 15.5 - 17.5 ft,  
1978 schedule (all elevation measurements in this report are expressed in National Geodetic 
Vertical Datum [NGVD]).  The biological opinion considered the effects of the project to the 
Everglade snail kite, and concluded that the action was not likely to jeopardize the continued 
existence of this species.  However, the Service also expressed concern that it was difficult to 
predict the exact response of apple snail populations to the new regulation schedule, and we 
recommended that the Corps initiate an apple snail monitoring program in the lake’s littoral 
zone, which was designated as critical habitat for the snail kite in 1977 (Service 1977). 

On June 19, 1978, the Service provided a FWCA report in response to the proposed 1978 
schedule. The Service did not oppose implementation of the 1978 schedule, but recommended 
monitoring of apple snails, the vegetative composition in the littoral zone, the fisheries in the 
marsh, and bird rookeries and other breeding areas.  The Service also recommended management 
of water levels within the levees at Torry, Kreamer, and Ritta Islands in the southeastern portion 
of the lake to create additional marsh habitat. 

On September 5, 1985, the Service provided a PAL to the Corps on the potential adverse 
environmental effects of raising the lake’s regulation schedule from the 15.5 - 17.5 ft schedule, 
then in effect, to a 19.5 - 21.5 ft schedule, as part of an effort to increase water supply in south 
Florida. The PAL cited evidence suggesting that the 1978 schedule, which had been in effect for 
nearly six years, was causing adverse effects on the littoral marsh and its associated fish and 
wildlife resources. We recommended long-term monitoring of the effects of the 1978 schedule, 
and recommended against the 19.5 to 21.5 ft schedule, which we predicted would eliminate 
about 55,600 acres of littoral wetlands, including willow-vegetated bars used by wading birds 
and the snail kite for nesting. The PAL also noted that the Corps had not carried out the 
Service’s 1978 recommendation to partially compensate for adverse effects caused by the  
1978 schedule through restoration of marshes at Torry, Kreamer, and Ritta Islands. 

On June 10, 1987, the Service sent a letter to the South Florida Water Management District 
(District), requesting re-evaluation of the 1978 schedule, based on the observed stress on the 
vegetation in the littoral zone. 

In 1988, the Lake Okeechobee Littoral Zone Technical Group, a group of wetland and wildlife 
scientists (including the Service), recommended adoption of a lower lake regulation schedule, 
known as Run 22. 
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In 1992, a schedule known as Run 25 was implemented for a two-year trial period, instead of the 
recommended Run 22. 

On March 18, 1993, the Corps, responding to a request from the District, called for comments on 
the Run 22 schedule. 

On May 14, 1993, the Service sent a letter to the Corps stating that Run 22 or a similar schedule 
would apparently be preferable to the Run 25 schedule for protection of the littoral zone.  The 
letter requested that the Service and the Corps develop a Scope of Work to prepare a draft 
FWCA report on Run 22.  Although our files contain a draft Scope of Work, we believe this  
was never finalized and that the Service never prepared an FWCA report evaluating Run 22. 

In May 1994, the Corps held two public hearings on the continued use of Run 25 as the lake’s 
regulation schedule. One of the alternatives considered in that review was Run 22AZE, a 
modification of Run 22. Following the public hearings, the Corps extended the use of Run 25. 

The original effort using the title Lake Okeechobee Regulation Schedule Study (LORSS) began 
with a June 14, 1995, public notice requesting comment on the alternatives that were then under 
consideration. 

The Corps, through a contract with Lotspeich and Associates, conducted eight week-long 
sampling efforts in the lake’s littoral zone between May 1997 and November 1998.  This 
provided baseline data on vegetation and general observations of fish and wildlife prior to plan 
formulation for the LORSS.  The study did not include sampling for apple snails and only 
recorded observations of snail kites in general avifauna surveys. The final report was issued in 
June 1999, after the Corps had selected a preferred alternative under the LORSS. 

On September 24, 1997, the Florida Game and Fresh Water Fish Commission (now the Florida 
Fish and Wildlife Conservation Commission, or FWC) and the Service jointly sent a PAL to the 
Corps, which noted that the FWC and the Service preferred Run 22AZE overall among the 
alternatives then under consideration.  

On April 15, 1998, the District presented preliminary results of simulations of a newly devised 
alternative, named WSE.  Lacking adequate time to evaluate fully the newly introduced WSE 
alternative, both the FWC and the Service stated to the Governing Board that Run 22AZE 
remained their preferred alternative. 

On September 23, 1998, the Service provided a PAL in response to discussions at a meeting on 
September 11, 1998, involving development of an implementation strategy for the WSE 
schedule. 

On February 18, 1999, the Corps officially notified the Service that the WSE schedule would  
be the preferred alternative in the Draft Environmental Impact Statement (EIS) for the LORSS.  
That letter also stated the Corps’ determination that the WSE schedule was not likely to 
adversely affect federally listed threatened or endangered species. 
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In July 1999, the Service received a copy of the Draft EIS for the LORSS.  The draft FWCA 
report had not been completed prior to issuance of the Draft EIS. 

On July 30, 1999, the Service issued the draft FWCA report on the LORSS.  This report 
concurred with the Corps’ determination that implementation of the WSE water regulation 
schedule was not likely to adversely affect federally listed threatened or endangered species or 
result in destruction or adverse modification of designated critical habitat.  Modeling simulations 
predicted that WSE would show slight improvement by reducing damaging high water levels 
relative to the previous Run 25 schedule.  Because no formal consultation was conducted, and no 
biological opinion was issued, the Service did not provide the Corps with an estimation of the 
remaining level of incidental take that would be expected in implementing the WSE schedule. 

On October 6, 1999, the Service issued the final FWCA report on the LORSS.  The Service 
recommended that the Corps refine their climate forecasting methodology, conduct studies to 
quantify the effects of lake levels on various flora and fauna, and conduct research on lake 
phosphorus levels. We also reiterated our previous recommendations to mitigate adverse effects 
caused by the 1978 schedule through restoration of marshes at Torry, Kreamer, and Ritta Islands. 

After several years of above average rainfall and sustained high water levels, the FWC requested 
by letter on March 27, 2000, that the Corps investigate a managed recession of lake levels.  The 
District Governing Board approved the Shared Adversity Plan in April 2000, with the goal of 
lowering Lake Okeechobee from 14.89 to 13 feet NGVD, and holding it at 13 feet NGVD for 
8 weeks to promote the reestablishment of submerged aquatic vegetation and thereby benefit fish 
and wildlife. The Service supported this plan and praised the Governing Board for assuming 
risks to benefit the lake’s ecology. The plan largely accomplished its intended ecological 
benefits despite two less than desirable characteristics.  First, climate predictions proved to be 
incorrect, and rainfall was not available to hold the lake at 13 ft. Lake stage dropped to a record 
low around 9 ft in May 2001, and the lake stage rose abruptly (good for water supply, but 
perhaps too fast for maximal ecological benefit) following late wet season rains.  Due to water 
supply concerns, the District allowed backpumping of water from the EAA to the lake and 
temporary forward pumps that allowed delivery of water to the EAA below stages that could be 
accommodated by the permanent structures on the south side of the lake.  Although the initial 
rate of rise in water levels following the drought was considered too rapid by some ecologists, 
the lake stage did not rise to damaging levels.  This allowed an extensive regrowth of submerged 
aquatic vegetation the following spring under excellent water clarity conditions. 

The Adaptive Protocols for Lake Okeechobee Operations were accepted by resolution of the 
Governing Board of the District on January 9, 2003.  The Adaptive Protocols provided additional 
guidance on the consultative process that water mangers in the District used to decide specific 
water release volumes within the range of operations allowed under WSE. 

On December 8, 2003, the Corps asked the Service to review a temporary deviation from the 
WSE schedule that would allow Level I Pulse Releases to the St. Lucie and Caloosahatchee 
estuaries under circumstance not normally considered under WSE.  In a December 15, 2003, 
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letter, the Service agreed that the action was likely to provide a net benefit to the system, with 
benefits in the lake’s littoral zone and relatively low risk of harm to the estuaries due to the 
moderate discharge volumes.  The low level releases were also considered beneficial in 
attempting to reduce the need for higher volume releases later in the wet season. 

On May 13, 2004, the Corps issued a letter requesting extension of the temporary deviation until 
May 31, 2005. The Service concurred with this request on June 2, 2004.  The low volume 
releases would preclude or lessen high volume regulatory discharges to the Caloosahatchee and 
St. Lucie estuaries. 

On September 10, 2004, the Corps provided to the Service a draft Environmental Assessment 
(EA) that analyzed the Class Limits Adjustment (CLA) alternative, which was a new proposal to 
adjust the WSE in order to give lake managers more flexibility in making water release 
decisions.  This was based on a reclassification of hydrologic condition indicators of relative 
wetness and dryness in the Kissimmee River basin.  The Corps concluded that the CLA 
alternative would not adversely affect listed species or critical habitat, and they requested our 
review of the EA and comments. 

On November 1, 2004, Service provided comments on the draft EA for the CLA alternative.   
Our evaluation concluded that while the CLA may result in minor negative effects to the 
estuaries, beneficial ecological effects (also minor) within the lake would offset these effects. 

On December 2, 2004, the Corps sent a letter to the Service that included additional information 
on their effects determination of the CLA on listed species.  This was a request for our 
concurrence with their determination of “no effect” on the Cape Sable seaside sparrow, West 
Indian manatee and eastern indigo snake, and a “not likely to adversely affect” determination on 
the snail kite, bald eagle, wood stork and Okeechobee gourd. 

The Service responded to the Corps on January 20, 2005.  This letter reminded the Corps of our 
previous request for the Corps to implement a monitoring study on the apple snail within the 
littoral zone of the lake, which had not been carried out to date.  We also informed the Corps that 
the current scientific information available indicated that the snail kite was faring poorly in 
Florida, particularly in the littoral zone of Lake Okeechobee, which was historically one of the 
largest kite breeding areas in the state.  We recommended that the Corps immediately reinitiate 
formal consultation on the Lake Okeechobee regulation schedule, and agreed that the CLA 
should be implemented as an interim conservation measure while we continue into formal 
consultation. 

On July 21, 2005, the Corps sent a letter to the Service and other stakeholders requesting our 
initial input on concerns regarding the WSE regulation schedule, and opinions on how problems 
with the schedule may be addressed. 

On August 3, 2005, the Corps issued a Notice of Intent to prepare a Draft SEIS that stated their 
intention to evaluate new alternatives for the Lake Okeechobee regulation schedule “in order to 
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optimize environmental benefits at minimal or no impact to the competing project purposes, 
primarily flood control and water supply.” 

The Corps sent a species list request to the Service on August 29, 2005, and the Service 
responded by letter with the species list on September 30, 2005. 

The Service sent a letter to the Corps on September 19, 2005 in response to its July 21 request 
for initial comments, providing a discussion of our views and issues regarding the lake regulation 
schedule. A PDT was established to develop and analyze alternatives to the WSE regulation 
schedule. The selected alternative was to be implemented for the 2007-2009 timeframe.  The 
PDT was composed of representatives and ecological experts from the Corps, the Service, the 
District, and other local, state and federal agencies. 

On March 8, 2006, the Corps requested informal consultation concerning a new regulation 
schedule, with the stated goal to “plan measures to further improve the environmental 
performance of the [WSE] regulation schedule.” 

On May 16, 2006, the Service sent a letter to the Corps presenting the Service’s official 
recommendation to select Alternative 1aS2 for the new regulation schedule.  The Service 
considered all ecological effects of the many alternatives that had been modeled, both within and 
outside Lake Okeechobee. Of particular concern was the effect of other simulated alternatives 
on lake releases to the downstream estuaries.  We emphasized that the selected plan, if unable to 
provide actual restoration of these estuarine systems, should at least not cause any additional 
damage to the estuaries than the “future without project” condition.  Alternative 1aS2 was 
identified by the project team as being the best “all around” alternative, which provided the best 
balance between lowering the lake stage, and controlling large discharges to the estuaries. 

In May 2006, the Corps informed the PDT that emphasis of the project objectives had shifted to 
increase the importance of Herbert Hoover Dike safety over other project objectives.  The high 
water elevation constraint for dike safety was lowered and given greater importance than it 
previously had. Consequently, those alternatives that did not lower the lake stage to the desired 
extent were eliminated from further consideration, including our previously recommended 
Alternative 1aS2, because of human health and safety. 

On June 30, 2006, the Corps requested initiation of formal consultation on the new regulation 
schedule, and submitted a Biological Assessment (BA) presenting its analysis of the effects of 
the recommended plan on several listed species.  The alternative chosen as the TSP was 
Alternative 1bS2-m.  The Service acknowledged the receipt of the BA and began formal 
consultation on July 21, 2006. 

On August 10, 2006, the Corps published the Draft Supplemental Environmental Impact 
Statement (SEIS) for public review.  A draft FWCA report was not completed in time for 
inclusion in the Draft SEIS.  The Service submitted comments on the Draft SEIS as part of a 
unified comment letter from the Department of the Interior.  Public comments on the proposed 
TSP were overwhelmingly negative, with the majority coming from residents and organizations 
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on the Florida Gulf coast, due to increased negative impacts that the proposed TSP would have 
on the Caloosahatchee River and estuary. 

Throughout November and December 2006, the PDT developed and analyzed several new 
variations of the project alternatives, with Alternative T3 selected as the new TSP.  (Note: the 
Corps changed the name of Alternative T3 in their revised draft SEIS to Alternative E, which is 
how we shall refer to this alternative for the remainder of this document.)  The Corps decided to 
prepare a revised draft of the SEIS that would be subject to a second round of public review.  
The Service completed a draft FWCA report to be included with the revised draft SEIS.  
Following a public comment period and preparation of the final SEIS, the Record of Decision for 
the new schedule should be approved by December 2007. 

On February 6, 2007, the Service met with Dr. Wolf Mooij, who is the principal investigator and 
developer of the “Everkite” population model for the snail kite.  Part of our discussions dealt 
with the Service’s questions on the degree of effect the model predicted on the snail kite 
population in response to moderate lowering of the stage hydrograph in Lake Okeechobee.  We 
discussed possible explanations as to why the results did not conform with our best professional 
judgment, and potential modifications to the model that might more accurately account for the 
adverse effects of high water in addition to the effects of drought, both of which are the primary 
influences in the outcome of the simulations. 

The release date of the revised draft SEIS was delayed several times through July 2007 due to 
unresolved issues related to Minimum Flows and Levels and the District’s water shortage 
management rules. 

BIOLOGICAL OPINION 

DESCRIPTION OF PROPOSED ACTION 

Proposed action 

The Corps proposes to implement a new regulation schedule for Lake Okeechobee that considers 
only operational changes to water management structures that discharge water from the lake, 
with no new construction. This schedule is planned to be active for three years (2007-2010), and 
a new schedule, which will incorporate possible structural improvements along with water 
storage benefits from initial components of the Band 1 CERP and Acceler8 projects, will be 
implemented around the 2010 timeframe. 

The proposed water regulation schedule will replace the current WSE regulation schedule.  The 
proposed schedule, known as Alternative E, was identified by the PDT to be the alternative that 
best met the goal of minimizing threats to the integrity of the Herbert Hoover Dike, while 
providing some environmental benefits to portions of the system, and not negatively affecting 
any downstream ecosystems more than they already experience under the existing schedule.  The 
reason for the prominence of the flood control goal is that extended periods of high water levels 

11 



 

 

 

 

 

 

(above 17.25 ft) have been identified by the Corps as causing potential integrity issues to the 
Herbert Hoover Dike. 

Refer to the draft FWCA report (Service 2007) for a complete description of the entire series of 
alternatives evaluated for this project.  Alternative E is the final derivation of a series of 
alternatives developed from the current WSE regulation schedule, with the following changes: 

• Changed the late season break points from September 30 to November 1 for the top of the 
High, Intermediate, and Low bands to address the potential of late season hurricanes. 

• Inclusion of an Oct. 1 breakpoint at 13.0 ft for the bottom of the base flow Zone D0 
(provides some protection to low lake levels at the end of the wet season). 

• Increased Caloosahatchee Level 1 pulse from average daily rate of 1,600 cubic feet per 
second (cfs) to 2,000 cfs (allows for increased releases below 2,800 cfs to reduce higher 
lake levels and the associated higher releases). 

• Increased Caloosahatchee Level 2 pulse from average daily rate of 2,300 cfs to 2,500 cfs 
(allows for increased releases below 2,800 cfs to reduce higher lake levels and the 
associated higher releases). 

• Caloosahatchee Level 3 pulse remains unchanged, at average daily rate of 3,000 cfs. 

• Reduce maximum Caloosahatchee discharges from 4,500 cfs to 4,000 cfs when the Lake 
Okeechobee stage is within the intermediate (normal to wet) or low (very wet) bands. 

The proposed regulation schedule is depicted using four graphics.  Figure 1 shows the actual 
regulation schedule, with operational bands delineated for specific water elevations throughout 
the year. Regulatory releases made at specific times of the year are determined through a 
combination of this regulation schedule, two decision trees (one for releases to the WCAs, and 
one for releases to the estuaries) depicted in Figures 2 and 3, and an Operational Guideline, 
shown in Figure 4. Refer to the revised draft SEIS (Corps 2007) for a detailed description of the 
decision making process for regulatory water releases during normal operational conditions. 

Appendix A of the Draft SEIS describes overall operational guidance for the LORS.  That 
guidance emphasizes the need for Additional Operational Flexibility (previously known as Non-
Typical Operations) for water managers to be able to respond to unanticipated events outside of 
the normal predictive capability of the TSP modeling.  The Corps states in the Draft SEIS that 
this additional operational flexibility would be rarely invoked, but the circumstances it describes 
that would warrant implementation of the increased operational flexibility are very broad. 
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Figure 1. Lake Okeechobee proposed regulation schedule with operational bands (Corps 2007). 
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Figure 3.  Lake Okeechobee proposed regulation schedule decision tree for releases to estuaries 
(Corps 2007). 

Figure 4.  Lake Okeechobee proposed regulation schedule operational guideline. 
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Action area 

The regulations implementing Section 7 of the Act define the action area as all areas in which a 
listed species can be affected directly or indirectly by the federal action and not merely the 
immediate area involved in the action (50 CFR 402.2).  Service policy defines the action area as 
the area that encompasses the geographic extent of environmental changes (i.e., the physical, 
chemical and biotic effects) that will result directly and indirectly from the action.  The 
geographic scope of the analysis of the LORS alternatives included Lake Okeechobee itself, the 
St. Lucie and Caloosahatchee estuaries, the WCAs, and Everglades National Park (ENP).  
However, the snail kite can be found foraging in wetlands outside of this area. 

In this case, the direct effects of the action are in Lake Okeechobee, and the indirect effects 
include the downstream areas hydrologically connected to Lake Okeechobee, and those areas 
where the behavior of the snail kite may be altered.  We have included the downstream WCAs as 
part of the action area, but have determined that the effects on snail kite habitat in those areas are 
negligible. The action may also affect the St. Lucie and Caloosahatchee estuaries, but the snail 
kite generally does not use those brackish habitats.  This biological opinion describes a nomadic 
species that can move among various wetland habitats in central and south Florida.  While the 
proposed action is not deemed to have direct or indirect effects on habitat conditions in other 
portions of the species’ range, such as the Kissimmee Chain of Lakes, the St. Johns Marsh, or the 
Grassy Waters Preserve, this opinion places the proposed action in the context of the overall 
distribution of the species, for it may affect the behavior of the species itself.  Therefore, we have 
defined the action area for this consultation to include the entire range of the Everglade snail kite 
(Figure 5). 

STATUS OF THE SPECIES/CRITICAL HABITAT 

Species/critical habitat description 

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 (Service 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, as amended, and all of these species were given the ‘endangered’ status. 
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Figure 5.  Action area for the formal consultation on the LORSS.  (The analysis of performance 
during plan formulation and for species other than the snail kite was broader.) 
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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 1977).  The 
designation identified nine units of critical habitat (Table 2) that included two small reservoirs, 
the littoral zone of Lake Okeechobee, and areas of Everglades’ marshes within the WCAs and 
ENP (Figure 6). 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.  
We describe in later sections the habitat conditions that are essential to the conservation of the 
snail kite, in particular the abundance and availability of apple snails as prey for the snail kite.  
The presence of suitable nesting substrate is another essential component of snail kite critical 
habitat. Although in 1977 there was no requirement to describe in detail the primary constituent 
elements of critical habitat, based on the snail kite’s consistent use of the Lake Okeechobee 
littoral zone as foraging and nesting habitat, we are confident that these elements were present at 
the time that the critical habitat was designated.  As evidence, we cite Stieglitz and Thompson’s 
(1967) description of Lake Okeechobee snail kite habitat: 

Moonshine Bay, which includes several thousand acres in the southwestern part 
of the lake, has had the most use; it is generally open marsh, vegetated by low-
growing grasses and other emergent aquatics.  A few very small Islands, covered 
by dense, low vegetation, are scattered through the marsh. The open marsh 
gradually intergrades with moderately dense sawgrass, which in turn gives way to 
low shrubs and trees on the highest elevations. 

This biological opinion does not rely on the regulatory definition of “destruction or adverse 
modification” of critical habitat at 50 C.F.R. 402.02, which has been invalidated by court 
decision, e.g., Sierra Club v. USFWS, 245 F.3d 434 (5th Cir. 2001). Instead, we have relied upon 
the statutory provisions of the Act to complete the following analysis with respect to critical 
habitat. 
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Since designation of critical habitat, the Service has consulted on the loss of 18.66 acres of 
critical habitat by the construction of C&SF infrastructure .  A Biological Opinion, dated 
September 12, 2006, addressed the effects of construction of the Miccosukee Tribe’s 
Government Complex Center, 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 
estimate accurately 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.  For further discussion on effects to critical habitat, see the 
“Environmental Baseline” section, and “Factors affecting species environment within the action 
area.” In the “Environmental Baseline” section, we summarize several formal consultations on 
actions in the WCAs and ENP, which form part of the snail kite’s critical habitat.  We also 
mention a formal consultation on the Blue Cypress Water Management Plan, which includes 
designated critical habitat in the St. Johns Marsh in Indian River County.  While the Kissimmee 
Chain of Lakes is now considered an important habitat for the snail kite, this was not the case 
when critical habitat was designated in 1977, and it is not designated as such. 

Table 2. 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 Strazzulla 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 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). 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 
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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).   

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 2006).  This snail 
species was initially suspected to be Pomacea canaliculata, but recent research suggests that it is 
now 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 2006).  The close tie between the 
Everglade snail kite and the Florida apple snail requires consideration of both species when 
developing management strategies and addressing potential impacts. 

Everglade snail kites and their primary prey are both wetland-dependent species that 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 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.  
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Figure 6.  Everglade snail kite critical habitat from Lake Okeechobee south.. 

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 (less than 6.5 ft 
tall), sparse graminoid marsh vegetation.  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 
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(Kitchens et al. 2002). Marshes and lake littoral zones composed of 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 
spikerush (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 eel grass (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 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, Golden 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. 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, and 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).  
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Adult snail kites have relatively high annual survival rates, with estimated average rates ranging 
from 85 to 98 percent (Nichols et al. 1980; Bennetts, Dreitz et al. 1999; Martin, Kitchens et al. 
2006). Adult survival is probably reduced in drought years (Takekawa and Beissinger 1989; 
Martin, Kitchens 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 the 
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, Nichols 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 

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, Kitchens et al. 2006).  In contrast, adult survival 
appears to be relatively constant over time at a relatively high level (Bennetts, Dreitz et al. 1999; 
Martin, Kitchens et al. 2006), though drought years may result in reduced adult survival 
(Beissinger 1995; Martin, Kitchens et al. 2006).  The combination of these demographic 
characteristics may allow kites to survive unfavorable conditions, by either moving to other areas 
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or simply waiting 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.   

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, Link 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, Link 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 
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recognized prior to using these data in subsequent interpretations, especially in attempting to 
determine population viability and the risk of extinction.  

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 (Figure 7).  From 1997 through 1999, the state-wide snail kite population was 
estimated to have been about 3,000 birds (Dreitz et al. 2002).  From 1999 through 2003, the 
population estimates declined each year until they reached a low level of about 1,162 birds in 
2003, then increased slightly to about 1,566 birds in 2005 (Martin, Kitchens et al. 2006).  A 
preliminary estimate of the 2006 snail kite population size is about 1,648 birds (Martin 2007). 

This population decline may have been exacerbated by a regional drought that affected southern 
Florida during 2000 to 2001. During this period, nest success was generally low (Martin, 
Kitchens 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 8) (Martin, Kitchens 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, Kitchens et al. 2006). 
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Figure 7.  Estimates of state-wide snail kite population size between 1997 and 2006.  Error bars 
correspond to 95 percent confidence intervals (Martin 2007). 

Figure 8.  Model-averaged estimates of adult (black squares) and juvenile (green squares) 
survival between 1992 and 2005. Error bars represent 95 percent confidence intervals (Martin 
2007). 
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As of April 2007, south Florida is passing through an intense and widespread drought covering 
the entire range of the Everglade snail kite.  Although the nesting season is incomplete, we can 
offer some preliminary observations.  Nesting is nearly absent through much of the species’ 
range, including the WCAs, Lake Okeechobee, and St. Johns Marsh.  There is evidence of 
shifting of the breeding population to more intensively use the Kissimmee Chain of Lakes for 
nesting this year. This shows a level of adaptability and resilience in the population in response 
to the severe stress of the drought. Despite the increase in nesting activity in the northern lakes, 
we anticipate that 2007 will be an overall low year for reproduction of the snail kite.  We are 
uncertain what effect this may have on the overall population and distribution of the species in 
future years.  The population estimates using the mark-recapture program will provide 
information on the potential effect on the species as a whole.  We will also be interested in 
observing how quickly apple snails can return after the drought to an abundance that will support 
successful snail kite nesting in Lake Okeechobee and the other major wetland complexes 
essential to the species. 

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 1997; 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, Kitchens 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 historically supported significant snail kite nesting and 
foraging habitats. 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, Kitchens 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, Kitchens 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. 
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In addition to the primary wetlands where most kite nesting has been documented, 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. 

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, Kitchens 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, Dreitz et al. 1999; Martin, Kitchens 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. Barring extreme climatological fluctuations in the coming years, we do not 
expect a significant change in the health of the population during the duration of this project. 
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Threats to the species 

There are a variety of threats that have been identified which affect kite nesting, 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. 

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 has been drained for agriculture and urban development 
(Davis and Ogden 1994). The EA 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 Lake Okeechobee, in the Kissimmee 
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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. 

Habitat loss to urban and agricultural development continues to occur, even within the current 
spatial extent of the habitat network.  Habitat quality may be deteriorating because of increasing 
nutrients (Bennetts et al. 1994). Drying events also may be increasing above naturally occurring 
frequencies as a result of water management (Beissinger 1986). 

Attempts to control, reduce and eliminate the spread of invasive and exotic species have also had 
negative effects on snail kites. Rodgers et al. (2001) describe a program to reduce impacts of 
aquatic plant management on snail kites.  They found that the actions of several agencies in 
controlling aquatic plants have caused nest collapse, particularly in herbaceous vegetation such 
as cattail and bulrush. They state that these impacts in Lake Okeechobee and the Kissimmee 
Chain of Lakes were reduced through cooperation and improved communication between 
agencies. In addition to the potential collapse of nests, the Service is concerned about any 
excessive application of herbicides because this would reduce available habitat for apple snails.  
The Service has expanded on these coordination efforts to notify aquatic plant management 
groups during the kite nesting season on the location of active snail kite nests (Service 2006) to 
assist them in avoiding or minimizing take. 

ENVIRONMENTAL BASELINE 

The environmental baseline includes the effects of past and present impacts of all Federal, State, 
or private actions and other human activities in the action area.  Also included are the anticipated 
impacts of all proposed Federal projects in the action area that have already undergone formal or 
early section 7 consultation, and the impacts from State or private actions that are 
contemporaneous with the consultation in progress. 

An incidental take statement has never been issued to the Corps for impacts of the LORS on the 
snail kite. Regulations governing incidental take were first published in 1986; since then we 
have concurred that several proposed (and since implemented) changes to the regulation 
schedule were not likely to adversely affect the snail kite. 

Previous formal consultations on the Everglade snail kite 

In addition to the list of consultations on actions affecting the snail kite in Lake Okeechobee (in 
the Consultation History section of this biological opinion), the Service has evaluated impacts of 
past Federal actions in accordance with the Act throughout the species’ range, including 
Everglades National Park, the Water Conservation Areas, the St. Johns Marsh, the Kissimmee 
River, and the Kissimmee Chain of Lakes. For the Kissimmee River Restoration project, we 
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concluded that it would be beneficial to the snail kite, and therefore did not issue a biological 
opinion. The following paragraphs list some of the more significant formal consultations, but are 
not intended to be a comprehensive list of all formal consultations on the snail kite. 

Only two biological opinions in our records reached a conclusion that a proposed action was 
likely to jeopardize the continued existence of the snail kite.  The first was in response to the 
Corps’ Regulatory Program regarding a wetland fill permit for a private housing development, 
Ibis Landing, in Palm Beach County.  Our October 22, 1986, opinion called for redesigning the 
proposed project to avoid impacts on wetlands known to be of great importance as habitat for the 
snail kite, although these wetlands were not in the designated critical habitat for the species.  The 
permit was issued with a modified design protecting the most important snail kite habitat on the 
property. 

The second jeopardy biological opinion was a February 13, 1990 biological opinion that 
concluded that the Basic Raindriven Plan for the Modified Water Deliveries to Everglades 
National Park Project would result in jeopardy.  This opinion led to more intensive and extensive 
studies on the ecology of the snail kite in Florida, and the resulting scientific findings have 
significantly altered the assumptions of the 1990 opinion, which represented the best available 
science at that time.  Another biological opinion, also focused on hydrology in the southern 
portion of the snail kite’s range, dealt with Test Iteration 7 of the Experimental Program of 
Water Deliveries to Everglades National Park.  Although that October 27, 1995 opinion found 
that the proposed action was likely to jeopardize the continued existence of the endangered Cape 
Sable seaside sparrow, it concurred with the Corps’ determination of “not likely to adversely 
affect” for the snail kite. Our February 19, 1999, biological opinion on the Water Deliveries to 
Everglades National Park project, Experimental Water Deliveries Program, and the C-111 
Project again concluded that the proposed action would constitute jeopardy for the Cape Sable 
seaside sparrow. It concluded that the action would adversely affect, but would not jeopardize 
the continued existence of, the endangered wood stork and the snail kite, and would not 
adversely modify the snail kite’s critical habitat. 

On March 28, 2002, the Service issued a biological opinion on the Interim Operating Plan for 
Protection of the Cape Sable seaside sparrow (IOP).  This opinion found that the proposed action 
would avoid jeopardy for the sparrow, but would likely have additional adverse effects on the 
snail kite, exceeding those had the Corps followed the Service’s originally proposed Reasonable 
and Prudent Measure in the 1999 biological opinion.  However, we concluded that these adverse 
effects would not constitute jeopardy for the snail kite.  The most recent (November 17, 2006) 
opinion issued by the Service addressing water management in the southern Everglades also 
dealt with the IOP. Similar to the actions considered in our 2003 opinion, the emphasis of the 
Corps’ planning was to ensure survival of the sparrow, but we also needed to address effects on 
other listed species, including the snail kite.  The 2006 opinion continued to assert that water 
management practices to protect the sparrow were not favorable to habitat conditions for the 
snail kite, particularly with respect to deeper water in WCA 3A.  However, the opinion stated 
that such conditions would not result in jeopardy, that they are expected to be remedied with 
future improvements to the water control infrastructure, and that we did not anticipate any 
permanent loss of designated critical habitat for the snail kite.  If the reader is interested in more 
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details regarding the history of Service’ endangered species consultation process in the southern 
Everglades, please refer to the Consultation History section of the 2006 IOP biological opinion. 

We consulted formally on another action in the southern portion of the snail kite’s range in ENP, 
but it differed from the above consultations in that it involved the Everglades National Park 
2003-2005 Prescribed Burn Plan, rather than water management actions.  The Service recognized 
that periodic fire was necessary to sustain habitat conditions for a variety of wildlife (long-term 
effects), including the snail kite, but needed to estimate short-term incidental take for the snail 
kite. We found in our April 1, 2003 biological opinion that adult snail kites were not likely to be 
injured or killed because of the actions, but prescribed fire may result in direct impacts to kite 
foraging, nesting habitat, and kite nests. We believed that there would be no mortality of 
flighted birds, but up to 40 individual kites would be harassed.  In a similar analysis of the  
2003-2004 Burn Plans on the Loxahatchee National Wildlife Refuge (June 10, 2003), we 
estimated that only two birds per year would likely be harassed in that habitat to the north. 

On September 19, 1996, we issued a formal consultation in response to a Corps permit 
application by the Florida Department of Transportation to construct three recreational access 
points along Interstate 75 in Broward County.  Interstate 75 runs through WCA 3, and our 
opinion addressed likely effects on the snail kite, wood stork, and the endangered Florida panther 
(Felis concolor coryi). For the snail kite, we did not anticipate mortality of adult birds, but we 
anticipated potential additional disturbance of nests, with some loss of eggs or nestlings, 
primarily due to increased airboat traffic (although the area was already open to airboat use).  To 
reduce the incidental take of all three listed species, we provided terms and conditions, including 
improved signage and educational materials for potential users about the presence and sensitivity 
of these species, and improved mapping of established trails. 

We formally consulted with the Corps regarding the Water Management Plan for the Blue 
Cypress Water Management Area, Upper St. Johns River Basin Project.  A portion of that Water 
Management Area is designated as critical habitat for the snail kite, located in western Indian 
River County. The local sponsor for this project is the St Johns River Water Management 
District. Our biological opinion, dated November 14, 1996, provided a number of terms and 
conditions to reduce incidental take, with close monitoring of snail kite activity and habitat 
usage, vegetation changes, water levels, and water quality.  

The Service issued a biological opinion, dated July 3, 2002, which covered the Corps’ issuance 
of a permit to the Florida Fish and Wildlife Conservation Commission to draw down water levels 
and scrape accumulated organic sediments in Lakes Tohopekaliga, Kissimmee, Cypress, 
Hatchineha, and Tiger in the Kissimmee Chain of Lakes.  This opinion analyzed impacts on the 
snail kite for a habitat management action that in the longer term has proven to be beneficial to 
the snail kite, but required granting incidental take for short-term adverse effects.  This opinion 
referred back to previous projects of a similar nature that the Service had reviewed, including 
lake habitat enhancement projects in Lake Tohopekaliga (1971,1979, and 1987), Lake 
Kissimmee (1977 and 1996), and East Lake Tohopekaliga (1990).  Again, we provided terms 
and conditions to reduce incidental take, and the FWC funded a number of studies to test the 
effects of the management actions (drawdown alone and drawdown with muck removal) on snail 
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kites, apple snails, and vegetation. Through these studies and subsequent observations, we are 
confident that such projects can have long-term beneficial effects on snail kite habitat, if they are 
not conducted too frequently. We have recommended that such actions be rotated among the 
lakes comprising the Kissimmee Chain of Lakes to allow time between the short-term adverse 
effects in a single lake. 

On October 23, 2003, we provided an intra-Service consultation on the effect of issuance of a 
recovery permit to Dr. Wiley Kitchens of the University of Florida, and students working under 
him, to continue research on the species.  During the course of their research, they handle many 
nestling snail kites to band them.  We estimated that capture, handling, and banding might result 
in the accidental injury or death of 1 percent of the snail kites captured.  Based on the 
expectation that up to 300 chicks may be captured per year, up to 3 individual chicks may be 
injured or killed per year. 

We have recently (May 18, 2007) formally consulted on a deviation to the normal regulation 
schedule for Lake Istokpoga that was requested by the District in response to severe drought.  At 
the time of the consultation, three snail kite nests were active on the lake, for which we had to 
grant incidental take. As of this writing, the lake stage has not fallen below the level requiring 
the deviation, and of the three nests, two failed for unknown reasons, and the last fledged prior to 
the need to invoke the requested deviation. 

To date, the Service has not entered into formal consultation on the snail kite for any of the 
projects identified as part of the District’s Acceler8 program.  We have formally consulted 
regarding effects of Acceler8 projects on other species, particularly the threatened eastern indigo 
snake and Audubon’s crested caracara (Polyborus plancus audubonii). The C-44 and C-43 
projects will be located on former citrus groves, which are generally of low or negligible value as 
habitat for the snail kite. Likewise, the site of the EAA Reservoir project had been sugarcane 
fields and some sod farms, neither of which are considered particularly valuable as snail kite 
habitat. The site of the Picayune Strand Restoration project and the other Acceler8 projects were 
likewise found not to affect the snail kite.  We have recently re-initiated informal consultation 
with the District on the C-44 project to ensure that copper contamination will not adversely 
affect snail kites through the food chain.  We are working with the District to ensure that they 
include monitoring of copper concentrations in apple snails to verify that potential foraging by 
snail kites in the stormwater treatment area of the C-44 project will not pose a risk to the snail 
kite. 

History of habitat changes in Lake Okeechobee 

This section summarizes factors affecting the snail kite habitat within the littoral zone of Lake 
Okeechobee. Because the majority of the suitable snail kite habitat within Lake Okeechobee is 
designated as critical habitat, all discussion within this document related to the description of, 
and effects to, snail kite habitat within the lake also apply to the critical habitat within Lake 
Okeechobee. 
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During the early 1970s, habitat conditions within the lake were more favorable for apple snails 
and snail kites, relative to the habitat conditions within the lake’s littoral zone in more recent 
years. Changes to the lake’s regulation schedule and strong variations in climate conditions in 
the past several decades have altered the littoral zone to the extent that habitat conditions in more 
recent years for both the snail kite and the apple snail have deteriorated.  Because the water 
management capabilities around Lake Okeechobee have not greatly changed since the 1970s, we 
believe that it is realistic to expect that favorable habitat conditions can again be achieved 
through water management.  Not all of the changes that have occurred since that time were 
subject to the authorities of the Corps of Engineers.  The continued increase in nutrient load to 
the lake is not within the scope of the regulation schedule, although later in this opinion we 
discuss the correlation between high water levels and influx of nutrients into the lake’s littoral 
zone, including the critical habitat for the snail kite.  Likewise, the spread of exotic and invasive 
plants is known to be influenced by lake stages, but is not entirely contingent upon the water 
regulation schedule. Although the lake’s regulation schedule is not the only human action 
having adverse effects on the lake, the Service believes it is a primary determining factor in the 
observed degradation of littoral zone habitat quality since the 1970s. 

There is consensus among researchers that the 1973 vegetation patterns documented by Pesnell 
and Brown (1977) in the first comprehensive mapping of vegetation in littoral zone were 
favorable (much more so than in the subsequent decades) to foraging and nesting by snail kites.  
In order to establish a baseline vegetation condition for the impact analysis for this opinion, we 
tracked changes in the lake’s littoral vegetation from the perspective of snail kite foraging habitat 
and nesting substrate. We found that snail kite nests were typically adjacent to the larger patches 
of the most suitable vegetation communities for feeding, and that the kites are less limited by 
available nesting habitat than they are with foraging habitat.  Thus, we chose to analyze the 
extent of foraging habitat as the measure of incidental take for snail kites.  For details on how we 
used these data for our estimation of incidental take, please refer to the “Amount or Extent of 
Take” section of this opinion. 

To track the long-term trend of suitable snail kite foraging habitat, we categorized the vegetation 
of the western littoral zone (the approximate extent of the designated critical habitat within Lake 
Okeechobee) into “optimal”, “marginal” and “unsuitable” classes for the years when we have 
data -- 1973, 1996, and 2003. The vegetation surveys for these three years each used a different 
vegetation classification system, and due to the limitations of remote sensing technology and 
survey design, none of them are ideal for conclusively categorizing each plant community type 
for their quality as snail kite habitat.  As an example of how we classified the plant communities, 
Table 3 shows the classification of the 2003 data into the three habitat quality categories. 
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Table 3. Classification of 2003 vegetation map codes into categories for snail kite foraging 
suitability.  U=Unsuitable, M=Marginal, O=Optimal. 

Snail Kite 
Plant Community Description Foraging 

Suitability 
Brazilian pepper (Schinus terebinthifolius) U 
buttonbush (Cephalanthus occidentalis) U 
buttonbush mix U 
cattail (Typha sp.) U 
cattail mix M 
elephant ear (Colocasia esculenta) U 
emergent mixed often as floating mat M 
floating islands/tussocks with mixed vegetation U 
fragrant water lily (Nymphaea odorata) M 
levee U 
Melaleuca (Melaleuca quinquenervia) U 
mixed forest U 
mixed grass (not torpedo grass) M 
Nymphaea Mix M 
open water U 
open water with mixed vegetation  (floating and/or tussocks) U 
permanent disturbed U 
Phragmites (Phragmites australis) U 
Phragmites mix U 
pond apple (Annona glabra) U 
sawgrass (Cladium jamaicense) U 
sawgrass mix M 
spikerush (Eleocharis cellulosa) O 
Thalia mix U 
Torpedo grass (Panicum repens) U 
Torpedo grass mix U 
treated cattail U 
treated Melaleuca U 
willow (Salix caroliniana) U 
willow mix U 

Because the 2003 vegetation survey is the most current data we have available showing the 
vegetative conditions of Lake Okeechobee’s western marshes, we are using that year as our 
baseline vegetation condition in order to estimate incidental take for the snail kite from future 
decline in habitat suitability.  For details on how we used these data for our estimation of 
incidental take, please refer to the “Amount or Extent of Take” section of this opinion.  The 
Service will use the most current vegetation data available prior to implementation of the new 
schedule as the baseline habitat condition. Should new data based on 2006 vegetation conditions 
become available, the Service would then establish 2006 as the baseline vegetation condition 
rather than 2003. Although this opinion was prepared in 2007, the 2006 data have not yet been 
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accepted; a rigorous quality control process is necessary before these data can be considered 
valid for use. 

Figure 9 shows a side-by-side comparison of the three years for which we have accurate 
vegetation data. The trend of habitat conversion from optimal snail kite foraging habitat to 
marginal and unsuitable habitat from 1973 to 2003 is severe.  Some of the observed changes in 
habitat quality are likely attributable to differences in classification of the plant communities 
between the three years. However, the extent of these differences is minor compared to the 
observed real changes in broad community types, such as the conversion of wet prairie and 
herbaceous marsh communities to floating leaf slough communities and open water.  The 
increase in high-density herbaceous communities, such as cattail and sawgrass, has also played a 
significant role in the loss of optimal and marginal quality foraging habitat. 

Table 4 and Figure 9 show that the quantity of optimal snail kite foraging habitat had decreased 
from 1973 to 1996 by almost 20,000 acres, and it dropped over 8,500 additional acres from 1996 to 
2003. This change was mainly due to the loss of the spikerush community, with a corresponding 
increase of denser vegetation including cattails, fragrant water lily and torpedo grass (Panicum 
repens). When 2006 vegetation becomes available for use, those data will be added to this table to 
document further the trends of kite foraging habitat change in the littoral zone. 

Table 4.  Change in acreage of snail kite foraging habitat in Lake Okeechobee from 1973 to 
2003. 

Kite Foraging Habitat (acres) 1973 1996 2003 
Optimal 28,722 9,613 1,912 
Marginal 2,615 14,792 32,023 

Total 33,310 26,401 40,431 

This is our estimation of loss of foraging habitat in Lake Okeechobee since the Pesnell and 
Brown survey of 1973. This change of kite foraging habitat may be due to a number of factors, 
including climatological events outside of the ability of water managers to accommodate.  
However, the regulation schedule is one of many factors that affect habitat conditions within the 
lake. Previous sections of this report discuss such factors, including hurricanes, drought, nutrient 
loads, and exotic vegetation. 

The study team based their assessment and selection of alternatives under consideration on 
simulations using the South Florida Water Management Model.  These simulations include the 
climate conditions (rainfall and evapotranspiration) for the 36-year period between 1965 and 
2000. When comparing alternatives against the "no action" alternative there is a built-in 
assumption that future climatic conditions will approximate those in the 36-year period of record.  
Although we know that future water years will not be an exact copy of that simulation period, the 
intent is to capture enough hydrologic extremes in terms of flood and drought to see how the 
proposed alternatives are likely to respond, and it is the best available information on which to 
base the simulations.  Therefore, the comparison of simulations covering the 36-year period of 
record gives an indication of how alternatives may differ in their reaction to several cycles of 
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extreme climate events and the frequency at which certain key lake stages (both extreme highs 
and lows) may occur over a period of more than three decades. 

Figure 9.  Changes in snail kite foraging habitat in the western marshes of Lake Okeechobee, 
1973, 1996, and 2003. 
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Status of the species within the action area 

The action area encompasses the current range of the Everglade snail kite.  The following 
discussion deals with the history of snail kite use of Lake Okeechobee, with a particular 
emphasis on nest numbers and nesting success.  We discuss observations and hypotheses relating 
water stages to use of Lake Okeechobee as habitat.  We refer to other portions of the species’ 
range for comparative purposes.  The Service looked closely at performance measures in the 
WCAs and ENP. The modeling suggests that the potential project effects within these areas are 
so small as to approach insignificance, often around a one percent difference.  We believe that 
this is partly due to the lack of sensitivity and accuracy of the current model in detecting such 
small changes, but it is also partly due to practical constraints imposed on all of the evaluated 
alternatives. Sending water south to the remnant Everglades is strictly limited in the simulations 
due to the limited capacity to cleanse water through the existing set of treatment marshes.  This 
constraint is imposed so as not to violate the consent decree for water quality in the Everglades 
Protection Area, which includes the WCAs (Case No. 88-1886-CIV-HOEVELER). 

The rapid and extreme fluctuations in water stages in Lake Okeechobee are not within the 
complete control of human management for two principal reasons.  The first is the high 
variability in rainfall in Florida, which is not subject to human management, but this natural 
fluctuation is amplified by flood control and water supply management practices on the lake.  
Secondly, the existing water management infrastructure is unable to handle these extremes, and 
in many cases may amplify the severity of these events on the ecological integrity of central and 
south Florida. 

Both extreme high and low lake stages adversely affect the ecology of the lake, including the 
snail kite.  While we refer to both in the discussion that follows, the emphasis is more on the 
impacts of drought.  This is because the principal basis for our determination that the Alternative 
E schedule may have an adverse effect on snail kites rests with its increased risk of drying out 
the littoral zone of Lake Okeechobee more frequently and more severely than under the 
preceding WSE schedule.  Extreme low water stages are adverse to sustaining abundant apple 
snail populations in the littoral zone of Lake Okeechobee. 

Scientific debate has been vigorous for several decades on the type and degree of effects of 
drought on the survival and recovery of the snail kite.  Earlier researchers, such as Sykes and 
Beissinger, emphasized the threat of dispersal and mortality of snail kites in response to drought.  
While subsequent researchers, particularly Bennetts, Kitchens et al. (1998), recognized that 
drought adversely affects snail kites, they believed that previous estimates of population decline 
due to drought had been exaggerated by dispersal of many individuals to habitats where they 
were not detected. For example, the statement by Takekawa and Beissinger (1989) that the 1981 
drought reduced the population of snail kites from 650 individuals to about 250 is now 
considered inaccurate. The Service considers that this was likely not only an underestimation of 
the total population in those years, but also, and more significantly, not a valid conclusion that 
the population was reduced by such a dramatic proportion (more than a 61 percent reduction in 
snail kite numbers between 1980 and 1982). Bennetts, Kitchens et al. (1998) examined the 
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intensity and geographic extent of historic droughts relative to the snail kite’s range.  They 
believed that in less extensive droughts, snail kites would exhibit more of a behavioral response, 
moving from the more affected habitats to other less severely affected wetlands in their range.  In 
more extensive and severe droughts, they agreed that increased mortality would affect the 
population of the species as a whole. 

Sykes (1983a) reviewed data from annual snail kite counts in the years 1968 through 1980.  
While these annual counts should not be relied upon as accurate measures of the total population 
of the species in Florida (Bennetts, Link et al. 1999), the Service considers that the relative 
proportions of observed birds in various parts of their range are reasonably reliable.  Lake 
Okeechobee and WCA3A were clearly the dominant areas supporting the species among those 
areas consistently surveyed from year to year (Figure 10).   

Figure 10.  Percentage of snail kites sighted in Lake Okeechobee and WCA3 during mid-winter 
censuses in the 1970s and 1980s (from Sykes 1983a). 

Although these were simply mid-winter bird counts, we know that the species nested 
successfully in Lake Okeechobee during that period (Sykes 1979).  As is typical for this species, 
he reported that the number of nests and the number of successful nests in Lake Okeechobee 
were highly variable in the period, with 1975 and 1976 the most productive years.  In 1975, he 
observed 25 nests in Lake Okeechobee, with 13 of these successful; in 1976, 18 of 23 nests were 
successful. Sykes noted that in the years 1968 through 1971 there was little activity of snail kites 
in Lake Okeechobee, but this increased greatly in the mid-1970s.  By comparison, such numbers 
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of successful nests have not been recorded from the lake from the late 1990s through 2007 
(Figure 11). The levels of productivity observed in 1975, 1976, 1987, 1988, or 1991 through 
1993, would be considered good or excellent nesting years for the lake if they occurred today.  
The Service believes that even under natural conditions prior to human management of water 
resources in south Florida, nest productivity likely was highly variable from year to year, simply 
due to natural patterns of drought and flood. However, based on patterns and total productivity 
in the period from the mid-1970s to the mid-1990s, we believe that the nesting in Lake 
Okeechobee from 1997 to 2007 has remained low for a long period. 
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Figure 11.  Number of successful nests (fledged at least one bird) and total number of young 
fledged between the years 1987 and 2007 on Lake Okeechobee. 

Beissinger (1981) reported that during the 1981 drought, “by June, nearly all the wetland habitat 
that kites usually inhabit was dry.”  Nesting was extremely limited on Lake Okeechobee, and he 
estimated that only 14 to 17 percent of the birds attempted to breed and only two of the ten nests 
fledged young. In that year, he noted that in WCA3, “. . . the stronghold of kites for ten years, all 
nests failed.”  He believed that total recruitment for all areas he surveyed was probably as low as 
four individuals. Beissinger attributed the adverse conditions for snail kites to a combination of 
low rainfall, high water consumption demands, and “. . . water management errors that, I believe, 
included lowering of water levels in fall 1980 by the Corps of Engineers in (false) expectations 
of hurricane rains.” Beissinger’s 1982 annual report reported some recovery of breeding in the 
WCAs, but he noted that rains from Tropical Storm Dennis in August 1981 mainly fell south of 
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Lake Okeechobee. He stated that no successful breeding occurred in southern portions of the 
species’ range that were typically important breeding areas – WCA3A, WCA2B, and Lake 
Okeechobee. He found modest breeding success in Lakes Kissimmee and Tohopekaliga, in the 
Kissimmee Chain of Lakes. 

While we agree with Beissinger’s general observations of reduced nesting success in the drought 
years of 1981 and 1982, subsequent research (Bennetts and Kitchens 1997; Bennetts, Kitchens et 
al. 1998) does not support his assertion that “drought conditions would be responsible for 
decimating two-thirds of the kite population.”  While subsequent researchers agreed that drought 
is likely a factor in snail kite mortality, the level of mortality was not known; it would vary with 
the intensity and geographic extent of drought, and previous estimates of drought-caused 
mortality were likely inflated. These effects are partly due to differences in detectability of 
juvenile and adult birds as they scattered more diffusely throughout the species’ range (Bennetts, 
Link et al. 1999). 

Beissinger and Takekawa (1983) provide some additional observations of the response of snail 
kites in Lake Okeechobee to the 1981 drought.  They observed that snail kites began to be less 
abundant in the lake beginning in the winter of 1981.  As water levels receded, the remaining 
birds concentrated in interior portions of the littoral zone, near the mouth of Moonshine Bay, 
Fisheating Creek, and along the northeastern shore at Horse Island.  When water stage reached 
its lowest levels of that drought in July and August 1981, nearly all of the remaining kites were 
observed along sections of the Rim Canal near Moore Haven and Clewiston, the mouth of 
Harney Pond Canal, and along the northwest shore near Little Sarasota boat landing.  Lake 
Okeechobee was an important habitat for the species during the initial stages of the drought, but 
later in 1981 through 1982, the lake did not continue to be suitable habitat for kites.  The 1981-
82 drought is one of the most severe on record when looking exclusively at Lake Okeechobee 
stages. Water stages remained below 11 ft in 1981 for 110 consecutive days.  In 1982, lake stage 
hovered just above and just below 11 ft; in that year, there were 93 non-consecutive days below a 
stage of 11 ft. 

Immediately following the 1981-82 drought, water levels rose sharply during the El Niño winter 
of 1982-83 to stages that are known to adversely affect habitat in terms of high water.  Lake 
stage remained above 16 ft for a total of 267 days from August 1982 to May 1983.  This event 
was so severe, that it has been called the “Mother of All Los Niños” (Green et al. 1997).  While 
Beissinger (1983) reported that the 1983 nesting season was a successful one for snail kites 
overall (mainly due to the Kissimmee Chain of Lakes and WCA3), Lake Okeechobee only had 
“a few unsuccessful attempts.” Unfortunately, we do not have nesting success data for Lake 
Okeechobee in this period, so it is difficult to speculate if there were lingering effects on snail 
kites in the years following this back-to-back severe drought and subsequent flooding. 
Dr. James Rodgers of the FWC surveyed snail kites on Lake Okeechobee and the Kissimmee 
Chain of Lakes beginning in 1981. In the 1981 through 1986 period, his efforts were largely 
limited to mid-winter counts.  In Rodgers’ opinion (1994, 1996) the snail kite recolonized 
portions of its historic range in the 1980s, including Lake Kissimmee, Lake Tohopekaliga, and 
East Lake Tohopekaliga, all of which are within the Kissimmee Chain of Lakes.  He believes 
that the lack of observations in those areas in the 1960s and 1970s was due to a contraction in the 
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species’ range, and not simply due to a lack of search effort in those areas north of Lake 
Okeechobee. 

We have geo-referenced nest location and nest success data from Rodgers’ studies in Lake 
Okeechobee from 1987 through 1993.  This spans another drought that affected Lake 
Okeechobee in 1990 to 1991. Again, as is expected for this species, nesting in Lake Okeechobee 
was highly variable among years.  Rodgers (1992, 1994) found that years in which lake stages 
were at or above 14 ft at the typical beginning of the breeding cycle in February were more 
successful than in years when the stage was lower in February.  He attributed this, in part, to the 
fact that potentially nesting birds would need to compete for a smaller number of apple snails in 
low water years, because he estimated that at a lake stage of 14 ft, about 92 to 94 percent of the 
littoral zone would be flooded. In contrast, at a lake stage of 12.5 ft, he estimated that only about 
28 to 30 percent of the littoral zone was inundated. 

Rodgers also attributed the differences in nest success to the location of nests in different water 
years. Under moderately high lake stages in 1987, kites nested both along the outer cattail and 
bulrush (Typha spp. and Scirpus spp.) wall, and a portion of the inner littoral marsh centered 
around Moonshine Bay, which had large areas vegetated with spikerush (Eleocharis cellulosa) 
and beakrush (Rhynchospora tracyi). In a year such as 1987, both the inner and outer portions of 
the littoral zone at that time had sufficient periphyton growth on the emergent vegetation to 
support apple snail populations, yet were not too dense to preclude the visual foraging technique 
of the snail kite. The differences in nesting success were not only dependent on the extent of 
potential foraging habitat with suitable water depths; lake stages also affected the availability of 
vegetation that more securely supports nests.  With moderately higher lake levels in 1987 and 
1988, most kites used woody vegetation for nesting; however, herbaceous vegetation supported 
the vast majority of nests at lower lake stages in 1990 and 1991.  Kites prefer woody substrate 
that is inundated, but they are forced to nest in non-woody species at lower lake levels.  Thus, 
lower lake levels forced kites to nest in less stable nesting substrates (e.g., cattail and bulrush). 
In the moderately high water years of 1987 and 1988, 55 percent and 89 percent, respectively, of 
the nests were placed in woody vegetation, mainly willow (Salix caroliniana), melaleuca 
(Melaleuca quinquenervia), or buttonbush (Cephalanthus occidentalis). These woody shrubs or 
trees provide a more stable substrate that is less vulnerable to collapse.  In contrast, in the lower 
water years of 1990 and 1991, 100 percent and 79 percent of the nests, respectively, were placed 
in herbaceous vegetation, primarily cattail and bulrush.  The overall nesting success (fledged at 
least one juvenile) was 22 percent in 1987, 42 percent in 1988, 18 percent in 1990, and 18 
percent in 1991 (Rodgers 1992, 2007). Although the presence and availability of preferred 
nesting structure is important, we believe that the availability of apple snails is a relatively more 
limiting factor in describing suitable snail kite habitat. 

Figure 12 illustrates the locations of nests in 1987, 1988, 1990, and 1991 on top of the 
bathymetry for the lake, alongside graphs of the lake stages for the first 6 months of those years 
(when most snail kite nesting would occur).  Notice that in the moderately high water years of 
1987 and 1988, several nests were located at higher elevations of the inner portion of the western 
littoral zone of the lake, including the area fringing Moonshine Bay.  This area is more likely to 
sustain pockets of shrubby vegetation, allowing nest site selection in woody vegetation, while 
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also allowing adequate foraging opportunities in less dense marshes.  In contrast, the 1990 and
1991 nest locations on Figure 12 show that in the low water years, the majority of the nests were 
located along the outer fringe of the littoral zone, on the side of Observation Shoal facing the 
center of the lake, in an area at that time was dominated by bulrush.  Although nests in the
bulrush are less securely supported and are more exposed to wind and waves, the presence of this 
habitat at least allowed some successful nesting in lower water years. 

Figure 12.  Location and success of Everglade snail kite nests on Lake Okeechobee in two high 
water years (1987 and 1988) and two low water years (1990 and 1991). 
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The conclusion we draw from the above analysis and the number of successful nests in 1991 
(please refer back to Figure 11 ) is that, given otherwise favorable habitat conditions, snail kite 
nesting may be only temporarily disrupted in the lake following a moderately severe drought, 
similar to what occurred in 1990.  At the low point of the drought between May and July of 
1990, the stage dropped below 11 ft for 70 days. Although there were relatively fewer successful 
nests that year, snail kites were able to fledge 8 juveniles from 5 successful nests.  This indicates 
that sufficient apple snails persisted on the outer fringe of the marsh in 1990.  This strongly 
suggests that the snail kite can be somewhat resilient to a drought of the magnitude observed in 
1990, if the outer fringe of Lake Okeechobee’s littoral zone is present and supports apple snails.  
In more severe droughts, such as 2001 and 2007, snail kites are unable to nest at all in Lake 
Okeechobee. The snail kite population can only then be resilient by shifting nesting activity to 
other portions of its range. In 2007, we believe that although overall reproductive success will 
be diminished, increased nesting activity in the Kissimmee Chain of Lakes can only partially 
compensate for the absence of nesting habitat in Lake Okeechobee.  We will await data on how 
severe the impact of the 2007 drought will be in terms of total population estimates and the 
return of successful nesting to Lake Okeechobee in subsequent years. 

Bennetts and Kitchens (1997) emphasized the concept of a habitat network (Figure 13) in 
conservation strategies for the snail kite.  Their publication did not specifically mention Lake 
Okeechobee, but their conceptual diagram of the habitat network illustrates that the lake is 
central to the range of the species, and the relatively larger circles drawn for Lake Okeechobee 
and WCA3 generally symbolize the importance of these two major wetlands as habitat.  They 
pointed out that water managers should not necessarily attempt to maintain any particular 
wetland inundated throughout natural drought cycles, and believed that adverse impacts on 
vegetation patterns in marshes sustaining snail kites might begin after 5 years of continuous 
inundation. They also indicated that droughts differ in both their spatial distribution across the 
species’ range, and in their intensity in each of the major wetland units used by the kites.  They 
believed that less intense or less widespread droughts were more likely to cause a behavioral 
response (movement of individuals to other habitats), while droughts that are more widespread 
would likely cause mortality of individuals, with a resulting change in demography of the 
population. They also note that due to the mobility of the species and the inability to track the 
movements and survival of individuals throughout the species’ range, the relative impact of these 
two responses had been confounded in previous publications and would continue to be difficult 
to accurately separate. 

Martin, Kitchens et al. (2006) recognized that long-distance movements of snail kites are 
documented; however, their more recent research discusses the limitations of the habitat network 
of Bennetts and Kitchens (1997).  Martin, Nichols et al. (2006) recognized several major non-
contiguous regions within the range of the snail kite (Kissimmee Chain of Lakes, Loxahatchee 
Slough, Lake Okeechobee, St. Johns Marsh and the Everglades).  The latter publication used 
empirical data on kite movements in an estimation of effects on the snail kite population, 
correlated with hydrology data for the period from 1992 to 2003.  The analysis indicated that 
snail kites were more likely to move among “contiguous” or “moderately isolated” wetlands 
within each of these regions than between more “isolated” regions.  Lake Okeechobee is 
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Figure 13.  The network of habitats in central and south Florida derived from telemetry of snail 
kite movements (from Bennetts and Kitchens 1997). 

considered to be an isolated region within their model.  They found that for the 2001 drought, 
“Only a small proportion of kites escaped a regional drought by moving to refugia (wetlands less 
affected by drought). Many individuals died after the drought.  During drought adult survival 
dropped by 16 percent while juvenile survival dropped by 86 percent (possibly because juveniles 
were less likely to reach refugia).”  There should be an opportunity to compare the effects of the 
2007 drought on snail kite movements among different regions, and on the estimated mortality of 
juveniles and adults, in relation to the hypotheses tested in the analysis for the 2001 drought. 

Dreitz et al. (2001) performed an analysis of nesting success and water levels spanning 22 years 
of data and 11 wetlands throughout the species’ range.  They concluded that mean annual 
minimum water elevation was not a reliable predictor of the proportion of nests that are 
successful. 

Beissinger and Snyder (2002) criticized the analysis of Dreitz et al. (2001).  They stated that the 
effects of low water on nesting success should be analyzed separately in each of the major 
“wetland units” (e.g., Lake Okeechobee, WCA 3A) used by snail kites in Florida.  As an 
example, they cite observations of different responses of snail kites in selecting nesting substrate 
in lakes than in the WCAs.  They note that in the Kissimmee Chain of Lakes and Lake 
Okeechobee, kites tend to nest in herbaceous vegetation (mainly cattails), during low water 
conditions, and they have lower chances of successfully fledging offspring as compared to 
nesting attempts in shrubs such as willow.  They attribute the lesser importance of this aspect of 
snail kite biology in the WCAs to the availability of patches of woody vegetation over a wider 
range of water levels. They found significant correlations between water levels and nesting 
success at individual “wetland units” in the snail kites range, even in non-drought conditions. 
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While much of this portion of our biological opinion has focused on the effects of drought, 
extremely high rainfall totals in 1994-1995 appear to have affected the ecology of Lake 
Okeechobee severely and for a prolonged period.  Lake stages exceeded 16 ft for 216 
consecutive days between September 1994 and April 1995.  While stages briefly dropped below 
16 ft in the spring of 1995, they again stayed above 16 ft for 183 consecutive days between 
August 1995 and February 1996. Referring back to Figure 11, 1995 and 1996 were moderately 
successful nesting years for the snail kite.  However, from 1997 through 2003, there was close to 
no successful nesting by snail kites on the lake.  We have noted that fluctuations in snail kite use 
of particular wetlands in their range are to be expected.  However, this extended period of low to 
no nesting is alarming because it is prolonged, and because Lake Okeechobee is one of the 
largest expanses of potential habitat in the species’ range.  Lake Okeechobee was, along with 
WCA 3, historically one of the most consistently used and productive habitats.  Figure 14 shows 
that the proportion of young banded and detected in Lake Okeechobee has been low for more 
than a decade.  This is in contrast to previous decades, when Lake Okeechobee and WCA3 were 
the main habitats for the species; in recent years the Kissimmee Chain of Lakes has produced 
more juvenile kites than Lake Okeechobee. 

Figure 14.  Number of young detected and banded in the BCMC, WCAs, Kissimmee Chain of 
Lakes (KCL), Lake Okeechobee, and all areas combined (total), between 1992 and 2005 (from 
Martin, Kitchens et al. 2006). 

While we cannot attribute a single cause to this decline in habitat use in Lake Okeechobee, we 
must note that during the lengthy 1994-1995 high water years, significant amounts of vegetation 
were torn away from the littoral zone.  The most notable effect was the nearly complete loss of 
the outer fringe of the marsh that had been dominated by bulrush and that appears to have been 
crucial in sustaining snail kite nesting through the 1990-1991 drought.  Loss of the bulrush 
“wall” along Observation Shoal also exposed inner portions of the littoral zone to wave damage. 
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Little recovery of the bulrush fringe was noted prior to the severe drought of 2001, when lake 
stage dropped to a record low of 8.97 ft on May 23, 2001.  Lakes stage fell below 11 feet for 
74 days, which is a similar duration to the 1990 drought.  We are uncertain as to why there was 
no lag in use of the lake by snail kites following the 1990 drought, yet snail kites did not return 
to use Lake Okeechobee for several years following the 2001 drought.  Certain aspects of the 
2001 drought were beneficial to the lake’s ecology overall; following the drought, lake stage 
rebounded quickly to a favorable level, which allowed submerged aquatic vegetation to recover 
in the lake. However, we caution against statements that would generalize from the experience 
of the 2001 to imply that the lake should be intentionally lowered on a frequent basis.  There are 
many confounding factors, including the timing of the drying, the time since the last drying, and 
the stage to which the lake returns following the drought.  Unlike the moderately severe drought 
of 1990, the 2001 drought appears to have set back recovery of the apple snail population for 
several subsequent years in Lake Okeechobee.  Figure 8 shows that adult survival dropped 
range-wide for the snail kite from 2001 to 2002, which is likely attributable to the 2001 drought.  
Juvenile survival rates are typically highly variable relative to adult survival, and although 
drought conditions are one of many variables that may affect juvenile survival, the full extent of 
this effect is unknown. 

Following the lag in recuperating apple snail density in the lake, slow recovery of habitat 
suitability allowed some increases in nesting in the years 2003 to 2006.  This gradual increase 
in nesting occurred despite the disruptive effects of hurricanes that passed over or near Lake 
Okeechobee in 2004 and 2005. The immediate impact of the hurricanes caused loss of 
vegetation from the littoral zone, and they also caused persistent suspension of extremely fine 
sediments that reduced light penetration into the water.  Because apple snails feed on periphyton 
growing on submerged stems, the reduced water clarity likely limited the abundance of apple 
snails in the lake, which in turn would limit snail kite nesting in the lake.  However, there was 
not consistent monitoring of apple snail densities in the littoral zone in that period. 

Figure 7 provides an estimate of total population size for the snail kite throughout central and 
south Florida. This suggests a decline in the population between 1999 and 2003, with the 
population estimate remaining relatively stable since then.  However, the low nesting success in 
recent years, coupled with the drop in adult survival during the 2001 drought, is of concern in 
sustaining the overall population. Although it is clear that the 2001 drought has played a role in 
the population decline since 2001, the extent to which it is responsible for the currently low 
number of kites is unknown.  At this writing in the spring of 2007, the lake is again experiencing 
a severe drought. We wait to see in subsequent years if the prey base for the snail kite in the lake 
will take several years to recover from the current drought. 

Several biologists with field experience in Lake Okeechobee have suggested to the Service that 
snail kites have nested in recent years at higher elevations in the western littoral zone of the lake 
than in previous periods. We investigated this theory, and we present the data graphically in 
Figure 13. The 1987 to 1991 period covers the years from which we have reliable nest locations 
to the change from the 1978 regulation schedule to the Run25 regulation schedule.  The 1992 to 
1999 period corresponds to use of the Run25 schedule, excluding 1994 and 1995, when we have 
data on nest success, but no nest location data.  The 2000 to 2006 period corresponds to 
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implementation of the WSE regulation schedule.  For 83 successful nests in the 1987-1991 
period, the mean lake bottom elevation below the nests was 11.73 ± 0.79 standard deviation 
(SD). For the 1992-1993 and 1996-1999 period, the mean lake bottom elevation was 12.65  
± 0.53SD, for 109 nests.  In the 2000-2006 period, with locations for only 15 successful nests, 
the mean bottom contour was very close to the previous period, at 12.74 ± 0.77SD. Our analysis 
confirms the perception that prior to 1991 nesting occurred, on average roughly 1 ft lower in the 
littoral zone than in the more recent time.  (Please note that the total number of nests in this 
analysis do not necessarily correspond with the totals in Figure 11, because we do not have 
location information for all of the nests.)  Figure 15 illustrates that lower portions of Moonshine 
Bay and the outer fringe of the bulrush zone were used during that period.  The Service believes 
that with a lowered average lake stage with the Alternative E regulation schedule, apple snails 
and nesting snail kites may be able to gradually shift their activity to lower portions of the marsh, 
if suitable vegetative structure is present in those areas to support both species.  It should be 
noted that apple snails are unable to survive rapid drying of their habitat, and because they 
reproduce annually, the population of apple snails can be temporarily extirpated from a wetland.  
Apple snails do not effectively migrate to seek water in any single year during drying events; we 
refer above to a potential gradual shifting of their population over several generations in response 
to a change in mean water levels.  Re-establishment of the bulrush fringe, with associated 
periphyton, along the outer edge of the western littoral zone of the lake would be necessary to 
allow for this flexibility in response by apple snails and snail kites. 

Figure 15 supports the theory, expressed by biologists who have observed field conditions for 
several years in Lake Okeechobee, that while the proposed Alternative E schedule lowers the 
average water elevation of Lake Okeechobee about 1 foot relative to WSE, snail kites should be 
able to gradually adjust the average elevation of their principal foraging and nesting areas back 
to elevations favored in previous decades. This resilience in the response of snail kites would be 
further supported if management agencies were able to re-establish the bulrush fringe along the 
outer edge of the littoral zone.  The vulnerability of the bulrush fringe to future high water events 
will be a combination of several factors, including the maximum lake stage, the duration of 
moderately high lake stages, and the strength, duration, and direction of high winds while lake 
stage is high.  The Service believes that the series of both high and low extremes in the lake (and 
active hurricane seasons over the lake in 2004 and 2005) have collectively diminished the habitat 
suitability in Lake Okeechobee. Yet we must point out that the beginning of the period of low 
nesting numbers since 1996 coincides with the erosion of the bulrush fringe following the 1994-
1995 El Niño (high water) event. While this form of disruption (particularly from hurricanes) is 
rather unpredictable, the degree of vulnerability is expected to diminish with the proposed 
schedule, which lowers average lake stage by about 1 foot. 

Factors affecting species environment within the action area  

Operation of the C&SF Project and other hydrologic management has a significant effect on 
hydrologic conditions within most of the areas occupied by snail kites.  The Corps, District, and St. 
John’s River Water Management District manage water levels in snail kite habitat in accord with 
many different local and regional water management plans and schedules.  The Service has 
conducted formal consultation on the MWD Program, the IOP, Lake Kissimmee and Lake 
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Tohopekaliga drawdowns, and several other projects that have affected snail kites and their habitat.  
Water management plans affect water levels in marshes and lakes upon which snail kites rely, the 
rates of water level recessions in lakes and marshes, and the timing of high and low water events.  
These factors directly affect snail kite habitat suitability.  The compartmentalization of the 
Everglades’ wetlands under the C&SF Project, and subsequent hydrologic management of each of 
the compartments has reduced the connectivity of the wetland system upon which kites rely.  
Separate and independent management regimes for the different compartments have also impacted 
snail kites in some cases by allowing unfavorable conditions in adjacent wetland units at the same 
time. 

Changes in kite foraging habitat that have resulted from hydrologic management have occurred 
within the littoral zone of Lake Okeechobee. In this area, prolonged deep water has caused 
changes in vegetation that affect kites’ ability to forage, and prolonged periods of high and low 
water have impacted the apple snail populations that the kites rely upon for food.  They have also 
affected growth and survival of woody plants that kites use as perches.  These changes represent 
a reduction in the quality of foraging habitat for snail kites, and a reduction in the suitability of 
habitat to support abundant apple snails.  The habitat changes, however, may be reversible by 
restoring favorable hydrological conditions to the lake’s littoral zone, such as lowering water 
levels to some degree. 

Low Lake Stages 
Drydowns result from hydrologic management, including both intentional drawdowns to aid in 
habitat restoration, and drydowns that result from a combination of water management activities 
and unexpected environmental conditions, such as the 2000-2001 drawdown and drought.  In the 
extreme, these can reduce apple snail populations.  Extremely low lake levels (<11 ft) expose 95 
percent of the littoral zone to desiccation, rendering the majority of the area unavailable as habitat, 
including marshes dominated by spikerush.  This community is of particular concern because it 
supports a large population of apple snails.  Spikerush is particularly valuable habitat for foraging 
snail kites because its moderate stem density accommodates the kite’s visual hunting behavior.  
Maintaining clear water, sandy-bottom littoral habitat with emergent vegetation is necessary to 
support a healthy apple snail population (Darby et al. 2004). 

The apple snail is not a very mobile creature.  Unlike some other aquatic animal species, apple 
snails will not move extensively to follow the optimal water conditions that will vary with season 
and year (Darby et al. 2002).  When a portion of the littoral zone inhabited by apple snails dries 
out because of lowering lake stage, the snails will imbed in the surface layer of detritus, and 
await the return of the water.  After a period of time, the snails will die if the area remains dry.  
According to Darby (2006), adult apple snails show the following desiccation tolerances:  a 3-
month dry-out will kill 21 percent of the population; a 4-month dry-out will kill 50 percent of the 
population; and a 4.5-month dry-out will kill 63 percent of the population.  Juvenile snails have 
even less tolerance to desiccation. For example, a 3-month dry-out will kill 40 percent a 
population of six-week old apple snails (10-15 mm in size).  Considering that apple snails only 
live for a year to 18 months, it’s easy to see how littoral zone dry out could adversely affect a 
lake’s entire apple snail population especially if it occurs during snail breeding season (peak 
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Figure 15.  Locations of successful snail kite nests in Lake Okeechobee in three time periods.  
Background is bathymetry. 
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production is April to June). Therefore, when discussing the drying of the littoral zone, it is 
important to keep in mind not only how dry (i.e., how low the water gets), but even more 
importantly, for how long and at what time of the year.   

High Lake Stages 
Extreme high water levels (>15.0 ft) are also destructive to snail habitat.  Once the water depth in 
a particular area exceeds approximately 16 inches, the area is considered too deep to allow snails 
to breed (Darby et al. 2005). Higher lake stages also allow wind storms to tear out emergent 
vegetation, particularly along the outer edge of the littoral zone.  Because the snails must breathe 
air, they need stems to climb to survive; they also need portions of the stems to remain above 
water level for their eggs to hatch.  When the extremely high lake stages are regularly 
interspersed with extremely low lake stages, apple snails have no opportunity to recover their 
numbers.  Alternative E increases the extent of the littoral zone that dries out during each low 
water event, and increases the amount of time that the littoral zone remains dry, thereby 
potentially increasing the mortality of apple snails in some areas.  However, it also decreases the 
maximum water depth and number of times that the littoral zone becomes too deep to support 
breeding snails. 

High stages will indirectly affect snail kites by reducing the abundance, growth, and 
reproduction of apple snails. High water levels result in reduced growth rates of young snails 
and fewer adult-size snails are available for snail kites (Darby et al. 2005). If the apple snail 
population becomes depressed, it may require several years of favorable environmental 
conditions to recover. 

Recessions 
Rapid recessions can be detrimental to snail reproduction when an area dries shortly after snails 
lay eggs. Newly hatched young snails are not able to survive long periods with water levels 
below ground. Rapid recession in spring months may result in reduced snail recruitment, and 
more stranded adult snails that will be unavailable to kite, consequently reducing snail kite 
foraging suitability. 

Long-term Effects of Hydrology on Vegetation 
Milleson (1987) documented vegetation changes along the Moore Haven and Indian Prairie 
transects in the littoral zone, as compared with conditions found by Pesnell and Brown (1977).  
Milleson found a loss of spikerush, an expansion of cattail, and invasion by the exotic torpedo 
grass. Torpedo grass is poor habitat and cannot support the fish and wildlife populations that are 
found in native vegetation. Milleson attributed these changes to prolonged inundation of the 
littoral zone by stages over 15 ft with the 15.5-17.5 ft regulation schedule, which had then been 
in effect since 1978. 

Hydrologic management also has resulted in impacts to kite nesting habitat.  Prolonged deep 
water within marsh habitats occupied by kites, such as those that have occurred within WCA-3A 
and within Lake Okeechobee in the last 20 to 30 years, may kill and limit regrowth of woody 
vegetation that kites use as nesting substrate particularly in the near term.  Drawdowns within 
lake systems may also reduce suitability of nesting substrates. 
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Water Quality 
Degradation of water quality, particularly runoff of phosphorus from agricultural and urban 
sources, is another factor affecting snail kite habitats.  The concentration of total phosphorus in 
the lake nearly doubled from 49 parts per billion (ppb) in 1973 to 98 ppb in 1984 (Janus 
et al. 1990). Despite progress in reducing phosphorus loading rates to the lake through 
implementation of Best Management Practices in dairies north of the lake, the phosphorus 
loading exceeds the legally-mandated Surface Water Improvement and Management plan target.  
The Lake Okeechobee Protection Act provides substantial cost sharing incentives to farmers 
within the Kissimmee basin, and since 2002, many water quality improvement projects have 
been implemented within the Lake Okeechobee watershed. 

Havens and Gawlik (2005) describe in a conceptual ecological model the influence of the decline 
of water quality in Lake Okeechobee, in conjunction with other ecological stressors on the lake 
(including water management actions that amplify extreme high and low water events).  They 
note that eutrophication of the lake has wide-ranging adverse impacts, favoring the unnaturally 
dense growth of nuisance or exotic species of emergent macrophytes, such as torpedo grass, 
cattail, and water lily; and these have displaced the more favorable littoral zone habitats that 
were once dominated by moderately dense growth of species such as beakrush, spikerush, 
sawgrass, and willow.  Higher concentrations of phosphorus also promote blooms of 
cyanobacteria. Eutrophic lakes also exhibit a shift to a less diverse assemblage of nutrient-
tolerant benthic invertebrates, which in turn has adverse effects on fish and other animals.  The 
changes in species composition and density of vegetation have adversely affected foraging 
conditions and nesting substrate for wading birds and the snail kite. 

The phosphorus concentration goal for the lake water column is 40 ppb.  At present, the 
concentration of phosphorus in the lake is 214 ppb, with an average of 158 ppb over the past five 
years (District 2006a), partly due to the high inputs from lake sediments, but mostly from re-
suspension of lake sediment from the hurricanes in 2004 and 2005 that has yet to settle out.  
Figure 16 shows the range in mean total phosphorus concentrations in Lake Okeechobee in 2006; 
all of these values exceed the target concentration and all except for one month exceed the 
average concentration of 98 ppb in 1984 (Janus et al. 1990). Even with reduction of phosphorus 
loading from external sources, internal phosphorus loading from re-suspension of phosphorus-
rich sediments that have built up in the lake may affect water quality in the lake for several 
decades (Havens et al. 1996; Steinman et al. 1998). The result from the four hurricanes in 2004 
was a total volume of inflows and rainfall to the lake for the 3 months (August–October 2004) of 
3.2 million acre-feet, which is close to an average water year in total volume inflow.  This large 
inflow resulted in high loads of phosphorus, with about 792 metric tons of phosphorus added in 
these 3 months alone (District 2006b). 
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Figure 16.  Mean monthly total phosphorus concentrations (parts per billion) in Lake 
Okeechobee in 2006 (District 2006a). 

The District is attempting to address the increased input of phosphorus loads to the lake from 
northern tributary basins through the Lake Okeechobee Protection Act, which requires the use of 
agricultural Best Management Practices and other conservation measures.  Although the Corps is 
not responsible for regulation of nutrient loading in the basin, high lake stages have an important 
influence on the migration of nutrients into the littoral zone from the central portion of the lake. 

Exotic and Invasive Vegetation 
Exotic and invasive aquatic plants have had an impact on snail kite habitat within the lake 
systems and other areas.  Species such as water hyacinth and water lettuce can grow rapidly 
within lake littoral zones, completely obscuring areas where kites forage, and can even affect 
littoral zone vegetation composition and cover by shading other species, changing the water 
temperature, and competing for space.  Dense mats of these species make an area unsuitable for 
kite foraging. Hydrilla (Hydrilla verticillata), for example, is a submerged aquatic invasive that 
has become the dominant submerged species in some lakes.  In some cases, hydrilla has resulted 
in reduced apple snail densities. However, apple snails sometimes occur within hydrilla in high 
densities. Hydrilla infestations may cause changes in submerged plant species that will affect the 
abundance, sustainability, and availability of apple snails. 

Application of herbicides or mechanical removal are routine maintenance activities conducted by 
the Corps, the Florida Department of Environmental Protection, the District, the FWC, and other 
local government agencies to control growth of either invasive exotic species or native species 
that form dense stands.  Controlling invasive plant species is considered to be beneficial overall 
to snail kite habitat, but depending on how, where, and when these activities take place, these 
actions can also have some adverse impacts on snail kites.  The management objectives of these 
actions can vary, ranging from the need to keep navigational channels free of dense vegetation, 
the need to prevent clogging of flood control structures, and the application of herbicides as a 
habitat management tool.  The first two objectives are concentrated on floating plants such as 
water hyacinth and water lettuce.  The latter objective includes treatment of Hydrilla, spraying of 
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floating tussocks that form in lakes, treatment of monotypic stands of the native cattail or the 
exotic torpedo grass, and treatment of dense stands of other rapidly and densely growing native 
species, such as pickerelweed. Although the Service agrees that some level of aquatic plant 
management is necessary and can be beneficial to snail kite habitat in the long term, there are 
two types of potential adverse effects on habitat for the snail kite.  The first is direct disturbance 
or destruction of snail kite nests; although this is a sort-term direct impact, anything that may 
disturb reproduction of this species can have longer-term consequences on its population.  To 
minimize this impact, the Service, in recent years, has disseminated among these agencies the 
locations of active snail kite nests so they can avoid actions close to nests.  The second type of 
impact involves the effects of the various aquatic plant management programs on non-target 
species, the implications of various management prescriptions for multiple objectives 
(navigation, flood control, water quality, fisheries habitat, and waterfowl habitat to name a few), 
and how compatible the resulting vegetative composition, density, and structure will be as snail 
kite habitat. 

Fire Management 
Fire management within the marshes and some of the lakes affects snail kite habitat.  Prescribed 
burning conducted by FWC, District, ENP, and other agencies can cause changes in snail kite 
nesting and foraging habitat. While most areas of snail kite foraging habitat are not likely to 
burn due to low density of vegetation, these areas may burn during drought conditions and dense 
patches of vegetation within foraging habitat may burn under normal conditions.  Vegetation 
generally regrows rapidly following fires in marsh communities.  Because kites rely on visual 
detection of prey, reduction in vegetation density may improve kites’ ability to forage 
successfully.  However, fires may damage or kill woody plant species that provide nesting 
substrate. 

Rodgers (1989) noted the beneficial effects of a controlled burn in the northwestern portion of 
the littoral zone (Buckhead Ridge to Harney Pond Canal).  He considered that this burn was part 
of an effective management tool reduce the expansion of torpedo grass and promote recovery of 
the more favorable spikerush community.  In the 2001 drought, management agencies used a 
combination of burns and herbicide applications to hinder the expansion of torpedo grass and to 
reduce the overly dense vegetation in the marsh.  Because these management actions require an 
extremely low lake stage, the Service does not support such actions more frequently that once 
every 8 to 10 years. 

Recreation 
Recreational activities directly affect the suitability of kite habitat.  Boat and airboat traffic 
throughout snail kite habitat has caused some local vegetation changes, and can temporarily 
affect the suitability of kite foraging habitat.  In addition, these activities may result in 
disturbance to kites. Although the Service has no control over the operation of private 
watercraft, we believe that all federal and state watercraft should abide by recommended buffer 
zones that would minimize disturbance to nesting kites and other waterbirds (Rodgers and 
Schwickert 2003; Service 2006). 
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Critical Habitat (Environmental Baseline) 

This section has focused on the species status within Lake Okeechobee, the area most affected by 
the proposed action. The western littoral zone of Lake Okeechobee is designated as critical 
habitat.  Similar effects on the species status can be observed in other portions of the snail kite 
critical habitat including the WCAs.  Although there may be similar effects to critical habitat 
outside Lake Okeechobee, these can largely be attributed to other Federal and non-Federal 
actions. 

EFFECTS OF THE ACTION 

This section summarizes the effects of the action on the snail kite habitat within the littoral zone 
of Lake Okeechobee. Because the majority of the suitable snail kite habitat within Lake 
Okeechobee is designated as critical habitat, all discussion within this document related to the 
effects to snail kite habitat within the lake also apply to the critical habitat within Lake 
Okeechobee. 

Any alternative that does not substantially “flatten” the annual hydrograph can be only 
marginally successful at restoring the lake’s littoral zone close to the more favorable vegetation 
patterns in the Pesnell and Brown (1977) littoral zone survey, but should improve it compared to 
current conditions. However, this cannot be achieved with the current infrastructure surrounding 
the lake; storage that is much more dynamic will need to be connected to the lake.  Lowering the 
annual average lake elevation typically results in lowering the probability of ecological stress 
due to high lake stages, yet increasing the probability of stress because of low lake stages.  Of 
particular concern is the suitability of the littoral habitat for the apple snail, which is a nearly 
exclusive food source for the endangered snail kite. 

Long-term lake stages above 15.0 ft are destructive to snail habitat.  Once the water depth in a 
particular area exceeds about 16 inches, the area is too deep to allow snails to breed.  Deeper 
water also allows wind storms to tear out emergent vegetation, particularly along the outer edge 
of the littoral zone. Because the snails must breathe air, they need stems to climb to survive; 
they also need portions of the stems to remain above water level for their eggs to hatch.  When 
the extremely high lake stages are regularly interspersed with extremely low lake stages, apple 
snails have no opportunity to recover their numbers.  High stages will indirectly affect kites by 
reducing the abundance, growth, and reproduction of apple snails. High water levels result in 
reduced growth rates of young snails and fewer adult-size snails are available for snail kites.  If 
the apple snail population becomes depressed, it may require several years of favorable 
environmental conditions to recover. 

The proposed action (Alternative E) would decrease the amount of time that the lake experiences 
environmentally damaging, extreme high lake stages.  Several performance measures were used 
to evaluate simulations of proposed alternatives.  The number of times throughout the period of 
record that the lake stage would exceed 15 ft for periods longer than 365 days was reduced from 
two events in the No Action alternative to zero events in the TSP.  Prolonged stages above 15 ft 
were thought to be responsible for the loss of the bulrush fringe of the littoral zone in the 1994-
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1995 period.  Additionally, the number of times that the lake stage would exceed 17 ft was 
reduced from 11 events in the No Action alternative to 2 events in the TSP (see Table 5).  High 
lake stages drown emergent vegetation and apple snails and have other adverse effects, including 
the uprooting of large areas of emergent vegetation by wave action (Havens et al. 2001).  In 
addition to the adverse effects on the emergent plants forming snail kite habitat, extended periods 
of high water adversely affect submerged aquatic vegetation (Havens and Gawlik 2005) and the 
largemouth bass fishery (Havens et al. 2005).  The Service notes that the extended periods of 
high water in 1994-1995 had long-lasting effects on habitat structure in the littoral zone of the 
lake. We believe that the reduction in peak lake stages would be beneficial overall to the snail 
kite. 

Table 5. High lake stage comparison between the 2007LORS No Action alternative and 
Alternative E as a function of percentage of the 36 year period of record (POR). 

2007LORS Lake Stage 
15.0 ft 15.5 ft 16.0 ft 16.5 ft 17.0 ft 17.5 ft 18.0 ft 18.5 ft 

# events 21 24 20 15 11 9 2 1 
avg duration (days) 193 126 97 61 48 22 16 2 
% POR 30.8% 23.0% 14.7% 7.0% 4.0% 1.5% 0.2% <0.1% 

ALT-E Lake Stage 
15.0 ft 15.5 ft 16.0 ft 16.5 ft 17.0 ft 17.5 ft 18.0 ft 18.5 ft 

# events 34 18 14 10 2 0 0 0 
avg duration (days) 67 67 44 19 14 0 0 0 
% POR 17.4% 9.1% 4.7% 1.4% 0.2% 0.0% 0.0% 0.0% 

The model simulations indicate that Alternative E would decrease the area of submerged habitat 
available for apple snails and snail kites by increasing the frequency and duration of drying 
events in some years.  It will also, however, decrease the number of high water events that 
adversely affect snails. Table 6 shows a comparison between the proposed alternative and the 
No Action alternative with respect to the periods in which the lake stage falls below specific 
elevations, in half-foot intervals. 

Table 6.  Low lake stage comparison between the 2007LORS No Action alternative and 
Alternative E as a function of percentage of the 36 year period of record (POR). 

2007LORS Lake Stage 
9.5 ft 10.0 ft 10.5 ft 11.0 ft 11.5 ft 12.0 ft 12.5 ft 13.0 ft 13.5 ft 

# events 1 3 7 11 14 18 23 23 23 
avg duration (days) 4 42 38 62 84 99 117 159 219 
% POR 0.0% 1.0% 2.0% 5.2% 8.9% 13.6% 20.5% 27.8% 38.3% 
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ALT-E Lake Stage 
9.5 ft 10.0 ft 10.5 ft 11.0 ft 11.5 ft 12.0 ft 12.5 ft 13.0 ft 13.5 ft 

# events 5 10 16 23 25 21 27 27 31 
avg duration (days) 53 61 67 72 110 175 184 227 236 
% POR 2.0% 4.6% 8.1% 12.6% 20.9% 27.9% 37.9% 46.6% 55.5% 

The basis of our determination that the proposed action may adversely affect the snail kite is the 
increased probability that the littoral zone will dry more frequently and for longer duration, 
relative to the No Action alternative.  Our concern for the effects to snail kites closely coincides 
with the established Minimum Flows and Levels (MFL) for Lake Okeechobee (section 
373.042(1), Florida Statute). The MFL documentation for Lake Okeechobee states that the 
harmful lake stage of <11 ft for >80 days should not occur more than once every six years.  
However, the Service believes that these extreme low lake levels should occur even less 
frequently, because our current understanding of apple snail recovery suggests a lag time of up to 
five years after extreme drought to reach optimal densities.  We believe that the proper return 
frequency for a stage of <11 ft for >80 days to sustain snail kite habitat may be on the order of 
every 8 to 10 years. The final TSP (Alternative E) slightly increases the number of times the 
lake drops below 11 ft for more than 80 days compared to the 2007LORS base condition (an 
increase from five to six times).  The lake stage hydrograph for the period of record indicates that 
the low lake stages from the TSP tend to be grouped into three periods when two low water 
events occur within 6 years of each other, resulting in three violations of the MFL regulations.  
In contrast, the 2007LORS base run shows two violations of the MFL. 

The Service has consulted with Dr. Wolf Mooij of the Netherlands Institute of Ecology regarding 
use of the “Everkite” model that he developed with assistance from the USGS and the Service.  
“Everkite” is a spatially-explicit individual-based simulation model that aims at predicting the 
population dynamics of the Everglade snail kite under various hydrological regimes in Florida’s 
major wetlands.  We believe that “Everkite” does not adequately take into account the short-term 
and long-term adverse impacts of extreme high water stress in snail kite habitat.  We discussed 
this issue when Dr. Mooij visited our office on February 6, 2007.  We will continue to work with 
Dr. Mooij to improve the “Everkite” model to weigh appropriately the impacts to snail kites of 
both high and low water extremes in the simulation.   

The Service has reviewed the available information on the use and application of population 
viability analyses (PVA) as a species management tool.  Reed et al. (2002) reviewed the status 
and trends in use of PVAs; they state that PVAs, “. . . have become a commonly used tool in 
endangered species management.”  They caution against the use of complex commercially 
available PVA software if individuals do not have modeling expertise, because “. . . there is a 
greater potential for misuse of models and increased confusion over interpreting their results.” 
They provide several recommendations on appropriate uses of PVAs, and advocate not using 
PVAs to determine minimum population size or the specific probability of reaching extinction.  
Ralls et al. (2002) suggest that rather than attempting to define an absolute risk of extinction, 
assessing relative risk of extinction is one of the better uses of PVAs.  For example, they believe 
PVAs can be of use in answering a question such as, “Which of these management plans would 
be most beneficial to this species?”  They also discuss the use of PVAs in cases where absolute 
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risk of extinction should be estimated, such as assessing risks under the regulatory requirements 
of the Act. In such cases, however, they recommend that the uncertainty that arises from both 
model structure and model parameters be quantified; and they recommend adding “safety 
factors” into the simulation to help compensate for our uncertainty about modeling results. 

Beissinger (1995) was the first to perform a PVA for the snail kite.  He analyzed the effects of 
drought years using stage-based life tables for three different water conditions or environmental 
states (drought, lag years following drought, and high years).  Beissinger stated that, “. . . 
populations became viable when initial size surpassed 300 individuals.”  However, his analysis 
was based on the older mid-winter snail kite census data.  He stated that, “Although these counts 
are fraught with problems of inaccuracy (Rodgers et al. 1988), they are nevertheless useful 
indicators of the relative magnitude of kite population changes from year to year.”  Beissinger 
(1995) included deterministic simulations to explore the effect of drought frequency on 
population viability.  His simulations suggested that, assuming an initial population size of  
300 birds, the snail kite population would decline if droughts occurred more frequently than once 
every 3.33 years (3 years in a decade).  He recommended improvements to this first PVA; 
including the need for a better estimate of adult survival (his model was very sensitive to changes 
in this parameter), and the possibility of introducing a spatial component to the model.  Since 
Beissinger’s (1995) work in the period from 1997 to 2006, a more reliable population estimate, 
based on a mark-recapture technique, has shown a minimum of 1,162 and a maximum of  
3,577 individuals (Figure 7 of this Biological Opinion).  Had the more recent information on 
snail kite demography, including a better estimate of total population, been available to 
Beissinger in 1995, we are uncertain whether he would have retained similar conclusions and 
recommendations. 

Between November 2006 and March 2007, the Service provided comments on a preliminary 
draft of a more recent PVA for the snail kite.  This PVA was first mentioned in the 2003 Snail 
Kite Demography Annual Report (Martin, Kitchens and Speirs 2003), where it was stated that a 
preliminary PVA analysis indicated “. . . that under drought patterns close to the historical 
patterns would now likely lead to a rapid extinction of the Snail Kite in Florida [sic].”  Because 
the PVA used for this analysis was preliminary and never peer-reviewed, conclusions that were 
drawn from its use were speculative and not reliably interpreted.  It should be noted that the 
intent of the report was to document the results of the annual snail kite survey and its associated 
data, and was not intended to present, describe or discuss the PVA.  Based on concerns about the 
viability of the kites, the Service in 2005 provided funding to the researchers to further develop 
and refine the PVA. We have reviewed an updated, but still draft, version of the PVA in August 
2007 (Martin, Kitchens, Oli et al. 2007; Martin, Kitchens, Cattau et al. 2007).  These manuscripts 
analyze the years before and after 1998, testing three hypotheses relative to a decline in 
population growth rate in those two periods. The researchers believe that a combination of both 
a shift in vegetation communities and an increase in the frequency of moderate drying events 
contributed to the observed decline in kites. The PVA simulations suggest a probability greater 
than 0.70 of quasi-extinction within the next 50 years, if conditions similar to the period of 1997 
to 2004 are repeated. Quasi-extinction risk is the probability of a population falling below a 
critical density – an extremely undesirable population level that may be unlikely to be 
recoverable even with drastic management steps, such as captive breeding.  The researchers 
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chose a threshold of quasi-extinction of 50 females.  We note that the Martin, Kitchens, Oli et al. 
(2007) manuscript cautions against interpreting the quasi-extinction probabilities literally, and 
they also state that population projection models are “. . .  particularly useful for evaluating the 
importance of demographic or environmental factors in influencing population dynamics.”  This 
idea supports their use of the model as a sensitivity analysis and an exploratory analysis. 

Some of our preliminary findings from the Martin, Kitchens, Oli et al. (2007) manuscript are the 
following: 

• detection probability of birds affects the probability of quasi-
extinction; 

• the model does not have an explicit spatial component – therefore it 
does not specifically address the habitat in Lake Okeechobee; 

• the exploratory analyses encompassed six objectives, three hypotheses, 
and ten environmental conditions, under three different detection 
probabilities; 

• the probability of quasi-extinction is based on simulations that use the 
frequency of wet, moderately dry, and drought years in the period 
from 1997 to 2004; 

• the conditions modeled are based on observations of WCA-3A, and 
these may not be representative of all areas in the range of the species; 

• adult fertility and adult survival seem to be the most sensitive model 
parameters; 

• changes in fertility contribute most to the differences in the modeled 
population, when comparing pre-1998 to post-1998; and 

• if simulations include both a hypothesis of habitat degradation and a 
hypothesis of increasing the frequency of moderate drying events, 
these two factors combined have a greater effect in reducing 
population growth in the model than what may actually occur, thereby 
overestimating risk. 

We regard PVAs as one of many evaluation tools to assess the risks to a species.  We have 
carefully considered this and all other information in reaching a conclusion about the action 
proposed here. Shaffer et al. (2002) provided a review of the use of PVAs in conservation 
policy. They suggest that despite their limitations, PVAs are useful, particularly in that they 
provide a framework for organizing what is known and what is not known about the population 
and the habitat dynamics of species at risk.  They cite the lack of suitable data as historically one 
of the main limitations of PVAs.  While biologists are never fully satisfied that we know 
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everything we need to know about any species, we believe that relative to other endangered 
species, scientists have studied the snail kite for several decades, and we have quite good data on 
their movements and demographics, including some confidence in the estimate of total 
population. We believe that the greatest uncertainty in estimating an absolute risk of extinction 
lies in the model assumptions about what Shaffer et al. (2002) call, “ . . . the relative hierarchy 
and functional form of the relationship between three categories of chance events (demographic, 
environmental, and catastrophic).”  The snail kite has evolved in a highly variable environment 
and, consequently, has some resilience to the extremes of flood and drought.  We know that 
water management decisions can exacerbate these extremes.  The Service has carefully 
considered the value and limitations of the available draft PVAs along with all other scientific 
data and tools to develop our analysis of effects to the snail kite. 

The Service believes that although the slightly increased risk of extended periods of low water is 
an adverse aspect of the proposed regulation schedule (particularly for apple snails and snail 
kites), we believe the change is relatively small.  We have also described above at least three 
ways in which the snail kite has some degree of resilience to this change.  First, our recently 
completed analysis of the lake bottom elevation around nest sites indicates that snail kites nested 
in locations about one foot lower in the 1987-1991 period than in the 2000-2006 period.  This 
suggests an ability for apple snails and snail kites to shift their distribution again to lower 
elevations in response to lower average lake stage.  Second, our analysis of the moderately 
severe drought of 1990 indicates that snail kites could continue to nest (albeit at lower numbers) 
through such a drought and that it is possible following such conditions for snail kites to recover 
nesting success in the immediately following years.  Finally, in more severe droughts, such as 
2001 and 2007, snail kites are unable to nest at all in Lake Okeechobee. 

The snail kite population can only then be resilient by shifting nesting activity to other portions 
of its range. In 2007, we believe that although overall reproductive success will diminish, 
increased nesting activity in the Kissimmee Chain of Lakes can only partially compensate for the 
absence of nesting habitat in Lake Okeechobee. There are obvious limitations to the extent to 
which the population can withstand severe stress due to extreme drought.  We await data on how 
severe the impact of the 2007 drought will be in terms of total population estimates, and the 
return of successful nesting to Lake Okeechobee in subsequent years.  We will then reassess the 
overall risks of increased likelihood of low water levels under these current and future revisions 
to the water regulation schedule. 

It is also difficult to separate what degree of adverse impact on the species could have been 
avoided by management actions more favorable to the snail kite, and what portion was 
attributable to extremes in flood and drought beyond the ability of humans to control.  We must 
consider that the snail kite is a relatively long-lived bird, and that even prior to human 
management of Lake Okeechobee and the Everglades, the population experienced fluctuations in 
response to cycles of flood and drought.  While both high water and low water extremes can 
have long-lasting adverse consequences, the Service believes that the reduction in the risk of 
high water stress in adopting the new schedule balances the increased risk of extended periods of 
low water conditions. 
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Critical Habitat (Effects of the Action) 

Had Critical Habitat been designated for the snail kite in recent years, regulations would have 
required publication of a Federal Register Notice that, in addition to describing the geographic 
extent of the critical habitat, would need to provide information on the “primary constituent 
elements” (biological and physical attributes that are essential to the species’ conservation, such 
as: space; food, water and nutrition; cover or shelter; reproduction; and special habitats) that 
were the reason for the decision to designate or propose the habitat as critical.  However, the 
geographic extent of critical habitat for the snail kite was published in the Federal Register on 
September 22, 1977, predating the requirement for identification of primary constituent 
elements.  In such cases, the analysis should use the best available scientific and commercial data 
available to determine and document those characteristics of the designated critical habitat that 
support the species’ conservation. 

The Service has described in other sections of this Biological Opinion the best available 
scientific information on factors affecting the species.  We have considered the physical and 
biological features essential to the conservation of snail kites within their critical habitat, with 
emphasis on that portion of the critical habitat within Lake Okeechobee.  Suitable water depths 
and hydroperiods are needed to support a moderately dense wet prairie or marsh community, 
with a predominance of spikerush, beakrush, and other herbaceous plants.  Wet prairies (with 
interspersed aquatic sloughs) dominated by Eleocharis spp. and Panicum sp. are necessary for 
snail kite foraging, while areas with woody shrubs, such as tree islands, are optimal nesting 
locations (Kitchens et al. 2002).  In Lake Okeechobee, the most suitable nesting locations are in 
shrubs such as willows, with less suitable, but usable, herbaceous nesting substrate in cattails or 
bulrush. These shrubby patches should be limited in extent and located close to herbaceous-
dominated foraging areas of sufficient area to support the rearing of fledglings.  Water depths 
and the timing and rate of water recessions in the normally dry spring season must support 
survival and reproduction of apple snails during most years.  Overly dense stands of vegetation, 
including rooted stands of cattails and floating tussocks of either cattails or other vegetation, are 
not suitable for the visual foraging technique of the snail kite even if apple snails are abundant in 
such areas. 

Bennetts, Kitchens et al. (1998) cautioned management agencies that “. . . artificial attempts to 
create stable habitat by reducing hydrologic variability will be harmful in the long run.”  That 
publication cited as evidence the loss of shrubs that are needed as snail kite nesting substrate, 
attributable to prolonged deep water in southern WCA 3A.  While we agree that this is a valid 
example, we would also cite the buildup of organic sediments and overly dense growth of 
emergent vegetation in the Kissimmee Chain of Lakes (important but not officially designated 
critical habitat), which has been detrimental to foraging habitat for snail kites, and which is 
partially attributable to overly stable water levels.  In contrast to the Kissimmee Chain of Lakes, 
however, scientific evidence (Havens and Gawlik 2005) supports the hypothesis that Lake 
Okeechobee exhibits excessive fluctuation in water levels.  In both cases, we believe that a 
recommended average interval between drying events needs stronger scientific evidence.  
Bennetts, Kitchens et al. (1998) describe Figure 2 in their publication as a “conceptual model” of 
how habitat suitability for the snail kite may respond to successive years of inundation; however, 
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Dr. Bennetts has told the Service that the time scale in this figure is somewhat hypothetical.  In 
the opinion of the Service, the scientific evidence is not yet conclusive regarding the ideal 
interval between drying events to best promote habitat suitability for apple snails and snail kites.  
Our opinion at this time is that snail kite habitat should dry below ground level no more 
frequently than about once every 8 to 10 years.  Additional management measures beyond 
merely drying, including scraping and removal of accumulated organic sediments, prescribed 
fire, or herbicide treatments, all of which have been used in various combinations in Lake 
Okeechobee and elsewhere in designated critical habitat, have also been applied during low 
water periods or following intentional drawdowns.  Application of such management measures 
in addition to drying of the habitat might influence decisions about the ideal time interval 
between drying events, but we want to evaluate more instances of all combinations of lake 
management techniques before reaching a conclusion.  The Service generally supports use of 
these management tools, but the appropriate frequencies of their use, and how they should be 
staggered throughout critical habitat to the greatest benefit of the snail kite, are imprecisely 
known at this time.  The Service believes that in addition to long-term assessment of vegetation 
change in snail kite critical habitat, a key uncertainty is the rate of recovery of apple snail 
populations to a maximum density following severe drying of Lake Okeechobee, such as 
following the 2001 and 2007 droughts. 

Havens and Gawlik (2005) describe in their conceptual ecological model the stressors that act on 
overall habitat conditions within the lake, with specific references to stresses on snail kites.  This 
conceptual model discusses the effects of high and low water stressors on the ecology of the 
lake, which includes the critical habitat within Lake Okeechobee (which is about 10 percent of 
the snail kite’s total critical habitat).  Our analysis of the proposed action indicates that it will 
slightly benefit hydrologic conditions in terms of high water stress, but will also slightly increase 
the likelihood of low water stress in that portion of the critical habitat within Lake Okeechobee.  
On balance, we find that the net effect will not result in significant adverse effects on the 
physical and biological features of the snail kite’s critical habitat. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State, Tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  This section 
does not consider future Federal actions that are unrelated to the proposed action because they 
will require a separate consultation pursuant to section 7 of the Act. 

A variety of State and local government actions can directly or indirectly affect water volumes 
and water quality that could, in turn affect the quantity and quality of habitat for the Everglade 
snail kite. Municipal and county governments in Florida are required to use a “Comprehensive 
Plan" or "Growth Management Plan" to guide land use changes under rules promulgated by the 
Florida Department of Community Affairs (Chapter 163.3164, Florida Statutes).  The Florida 
Department of Community Affairs also requires an Application for Development Approval for 
larger scale development projects deemed to have a regional impact (Developments of Regional 
Impact).  The Application for Development Approval is not intended to supplant local, state, or 
Federal permitting procedures, but it provides a comprehensive look at a proposed development.  
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It also serves as the basic data source for the preparation of the regional planning council’s report 
and recommendations to the local government on the regional impact of the proposed 
development.  Florida’s Water Management Districts also govern the permitting of water use for 
individual development projects, conduct regional water supply studies, and regulate surface 
water management under their Environmental Resource Permits.  To the extent practicable, the 
Service attempts to track such State and local actions that may affect snail kites or their habitat 
and provide technical assistance, as appropriate. 

While the above actions are not necessarily subject to the consultation requirements of the Act, 
the Service often becomes aware of such proposals through a variety of public forums, news 
reports, or through early inquiries by environmental consultants who request a list of threatened 
or endangered species that may be present in the project area.  In the case of a wetland-dependent 
species such as the snail kite, any early comments by the Service will normally lead to the 
opportunity for consultations through the Corps’ Section 404 permit process. 

Actions that are reasonably certain to occur at this time include several Developments of 
Regional Impact currently under review by the State, particularly in the area surrounding the 
cities of Kissimmee and St. Cloud.  These developments are located around or adjacent to the 
Kissimmee Chain of Lakes, an important habitat region in the northern portion of the snail kite’s 
range. In addition to more local impacts on water quantity, quality, timing, and distribution in 
the Kissimmee Chain of Lakes, project designs are expected to address the potential impact of 
such developments on downstream habitat for the snail kite, including the Kissimmee River, 
Lake Okeechobee and the Everglades. Another area of reasonably certain additional 
development that is adjacent to important snail kite habitat is in Palm Beach County, around 
Grassy Waters Preserve.  Grassy Waters Preserve is managed by the City of West Palm Beach as 
part of its water supply. Although water management decisions by the city are not directly 
subject to Federal oversight under the Act, the Service is an active planning partner in the North 
Palm Beach County Project (a component of the CERP), and this project is addressing future 
water management in this area, subject to consultation with the Corps’ Planning Division.  We 
are confident that any additional development proposals surrounding Grassy Waters preserve 
will be addressed by the Service through consultation with the Corps’ regulatory program. 

We have discussed above in the “Effects of the Action” section of this Biological Opinion the 
District’s established MFL for Lake Okeechobee.  In response to the increased likelihood of 
violating the MFL under the TSP during drought conditions, we are reasonably certain that the 
Service will continue discussions with the District on appropriate measures for an MFL recovery 
plan as specified in State law. 

One of the principal ways the Service keeps informed on local, State, and private actions that 
may affect habitat conditions (including snail kite habitat) in Lake Okeechobee is through our 
membership in the Lake Okeechobee Committee of the Water Resources Advisory Commission, 
which is advisory to the Governing Board of the District.  Through this monthly public forum, 
we recently became aware of the Statewide Fertilizer Rule, proposed revisions to the District’s 
Environmental Resources Permit Rule, and issues related to backpumping water into Lake 
Okeechobee. The Service has an opportunity to comment on potential effects on the snail kite 
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even if there is no Federal consultation nexus, and if a later consultation is required with a 
Federal action agency on some of these actions, this forum provides the opportunity to initiate 
early informal consultation. 

In summary, although cumulative effects on snail kites and snail kite critical habitat may occur, 
they would likely be limited in scope, because the larger developments which may affect 
wetlands or water quality and quantity are anticipated to require a Corps permit.  Consequently, 
these actions are subject to section 7 consultation under the Act. 

CONCLUSION 

Snail Kite 

The proposed revision to the schedule will likely perform better for the health of the lake during 
years with above average rainfall, but also will entail an increased risk of drying out the entire 
littoral zone more frequently during drought years.  The Service agrees that periodically drying 
the littoral zone of Lake Okeechobee is ecologically beneficial.  However, our analysis suggests 
that the lowering of the lake without additional storage around the lake runs the risk of drying the 
lake more frequently than is beneficial to the snail kite and other fish and wildlife.  These species 
rely on inundation of the littoral zone with shallow surface water during most years.  The 
increase in the number of times the Lake is below 11 feet MSL for 80 consecutive days is from 
five to six times.  We are unable to ignore this increased risk, but we also have to give weight to 
the extensive and long-lasting damage to the littoral zone observed following the extended high 
water conditions in the 1994-1995 El Niño event.  While both high water and low water 
extremes can have long-lasting adverse consequences, the Service believes that the reduction in 
the risk of high water stress in adopting the new schedule balances the increased risk of extended 
periods of low water conditions. The Service believes that although the slightly increased risk of 
extended periods of low water is an adverse aspect of the proposed regulation schedule, we 
believe the change is relatively small.  We have also described above at least three ways in which 
the snail kite has some degree of resilience to this change. 

We must also keep in mind that the presently proposed schedule is expected to be in place for 
about 3 years. We are aware that the detailed comparisons of model simulations are based on the 
precipitation patterns in the years 1965 to 2000.  This allows the study team to look at the 
response of the alternatives to a range of climate cycles.  We must recognize that this is in no 
way a prediction of climate conditions over the next 3 years.  Model output analysis can only 
identify tendencies and probabilities, ranging from the probability of flooding in high rainfall 
years to the probability of water shortages in drought years.  Lowering the average water stage in 
the lake with the presently proposed schedule will be judged a wise decision if the next 3 years 
predominantly include periods of high precipitation.  Our concerns in this formal consultation are 
predicated on the increased risks to the ecology of the lake’s littoral zone if the next 3 years 
include a period of drought. The next phase of formulating and selecting a lake regulation 
schedule (2007 to 2010) will incorporate the Band 1 projects of the Comprehensive Everglades 
Restoration Plan. 
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Snail Kite Critical Habitat 

Although there are no primary constituent elements designated for the snail kite’s critical habitat, 
we find that the critical habitat will remain functional within Lake Okeechobee and that this 
action will not significantly affect the other portions of the critical habitat. We have described 
above the basis for our finding that the proposed change to the regulation schedule has both 
positive (reduction in high water stress) and negative (increased risk of drying the littoral zone) 
aspects. Both high water and low water extremes affect the suitability of habitat for foraging and 
nesting of snail kites in that portion of the species’ critical habitat in Lake Okeechobee.  Our 
analysis indicates that, as a net result, the physical and biological factors necessary for this 
portion of the snail kite’s critical habitat to support conservation of snail kites would remain 
functional. After reviewing the status of the Everglade snail kite, the environmental baseline for 
the action area, and the effects of the proposed action, it is the Service’s biological opinion that 
this revision to the Lake Okeechobee regulation schedule is not likely to jeopardize the continued 
existence of the Everglade snail kite, and is not likely to destroy or adversely modify its 
designated critical habitat. 

INCIDENTAL TAKE STATEMENT 

Sections 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without a special exemption.  Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavioral patterns such as breeding, feeding, or sheltering.  Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to 
listed species to such an extent as to significantly disrupt normal behavior patterns, which 
include, but are not limited to, breeding, feeding, or sheltering.  Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out an otherwise lawful activity.  Under 
the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as 
part of the agency action is not considered to be prohibited taking under the Act provided that 
such taking is in compliance with the terms and conditions of this incidental take statement.   

The measures described below are nondiscretionary, and must be undertaken by the Corps so 
that they become binding conditions of any grant or permit issued to the applicant, as 
appropriate, for the exemption in action 7(o)(2) to apply.  The Corps has a continuing duty to 
regulate the activity covered by this incidental take statement.  If the Corps (1) fails to assume 
and implement the terms and conditions or (2) fails to require the applicant to adhere to the terms 
and conditions of the incidental take statement through enforceable terms that are added to the 
permit or grant document, the protective coverage of section 7(o)(2) may lapse.  To monitor the 
impact of incidental take, the Corps must report the progress of the action and its impact on the 
species to the Service as specified in the incidental take statement. 
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AMOUNT OR EXTENT OF TAKE 

The Service anticipates that incidental take of Everglade snail kites will be difficult to detect for 
the following reasons:  the snail kite is relatively secretive and occupies expansive areas of 
marshes where it is unlikely that injury or mortality of individuals will be detected and where it 
is unlikely that all snail kites will be detected by monitoring crews.  However, take of this 
species, in the form injury or death of kites, including eggs and nestlings, is possible. 

Estimation of the level of habitat conversion that may have occurred in past years and comparing 
it to what may be expected in the future is also difficult.  The water management infrastructure 
for Lake Okeechobee and south Florida has changed over several decades and the climatic 
conditions likely have changed as well. 

As we have described in the Baseline section of this opinion, the vegetation patterns in the 
littoral zone in 1973 described by Pesnell and Brown (1977) were favorable in supporting 
foraging and nesting by snail kites. We believe that the adverse changes in vegetation since that 
time are largely due to management actions in the broader ecosystem, and we have therefore 
chosen to analyze the extent of future changes in foraging habitat as an indicator of incidental 
take for snail kites. Not only is the abundance of apple snails important, but also the availability 
of the snails to foraging snail kites, which is largely determined by the density of the vegetation.  
Therefore, the change in the quality of kite foraging habitat is the primary method used to 
estimate incidental take. 

Our analysis of the potential adverse impacts on snail kite habitat was predicated on the 
reduction of optimal apple snail habitat and the availability of apple snails to snail kites as a food 
source. While this habitat change is related to the use of Lake Okeechobee as snail kite habitat, 
it cannot be used to predict a specific change in the total population of snail kites.  We expect 
that the implementation of the new regulation schedule will begin the process of improving these 
habitat conditions. Although we may be unable to achieve with this new regulation schedule the 
level of optimal habitat as was present in 1973, we believe that the quantity of optimal habitat 
should not continue to decline from the amount documented in 2003.  We do not anticipate that 
the proposed action will result in incidental take, as measured through monitoring of changes in 
vegetation patterns in the littoral zone.  The Terms and Conditions described below require the 
monitoring of changes in distribution and extent of snail kite foraging habitat beginning in 2010.  
Excluding the situation when marginal habitat may convert into optimal habitat conditions, if the 
amount of optimal or marginal habitat in 2010 is lower than observed in 2003 (1,912 acres and 
32,023 acres respectively), consultation must be reinitiated.  Only changes that can be attributed 
to water management actions will be considered relevant. 

The Service will not refer the incidental take of any migratory bird or bald eagle for prosecution 
under the Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. §§ 7 03-712), or the Bald 
Eagle Protection Act of 1940, as amended (16 U.S.C. §§ 668-668d), if such take is in compliance 
with the terms and conditions (including amount and/or number) specified herein.   
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EFFECT OF THE TAKE 

In the accompanying biological opinion, the Service determined that the level of anticipated take 
is not likely to result in jeopardy to the species, or destruction or adverse modification of critical 
habitat. 

REASONABLE AND PRUDENT MEASURES 

Because the scope of this study to modify the Lake Okeechobee regulation schedule was limited 
to current infrastructure, it was unable to resolve the many environmental problems within and 
surrounding the lake. The Service was directly involved for more than a year in the team that 
devised and evaluated a series of alternatives.  The initial alternatives were quite broad in their 
approaches to changing the regulation schedule, but based on evaluation of performance 
measures in simulations, the team turned to an iterative process of refining the most acceptable 
balance of performance.  We believe that the team thoroughly explored all available non-
structural means in attempting to reach a balanced result.  Because no single schedule is able to 
handle climatic extremes, the approach was one of “do no significant additional harm” to any of 
the evaluation areas, while attempting to balance the adverse impacts of extreme climatic events 
under the continuing concept of “shared adversity,” which has been recognized for decades in 
developing regulation schedules for Lake Okeechobee.  Please refer to our draft Fish and 
Wildlife Coordination Act Report (Service 2007) for our discussion of the balance of 
environmental effects expected from the Alternative E schedule and for our recommendations to 
improve evaluation of alternatives in the next phase of development of a regulation schedule in 
the 2007 to 2010 period. 

We assume that the commitment to provide above-ground and below-ground storage as part of 
CERP remains strong among all involved parties.  In the context of this biological opinion, we 
believe it is inappropriate to include measures involving increased storage, because this was not 
part of the scope of the study, and because we assume it remains part of the comprehensive 
multi-agency effort.  Operation of the first projects providing additional storage in the C&SF 
system will be part of the next phase of investigation; these will include the Band 1 features of 
CERP, including the Everglades Agricultural Area Storage Reservoir (Phase 1), the C-43 
Reservoir, and the C-44 Reservoir.  Additional phosphorus removal capacity through Stormwater 
Treatment Areas now under construction should also be available to explore as opportunities to 
improve management of the entire C&SF system, with Lake Okeechobee at its center.  
Therefore, we have not included reasonable and prudent measures dealing with structural 
features that are currently in planning or testing. 

The Service believes the following reasonable and prudent measures are necessary and 
appropriate to minimize impacts of incidental take of Everglade snail kites. 

1. A crucial life history parameter that needs better direct and empirical correlation with snail 
kite foraging and nesting success in Lake Okeechobee is the distribution and density of apple 
snails in the lake.  This is not presented as a basic research proposal, rather an essential tool 
in determining incidental take of snail kites in the lake and evaluating the impact of 
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management actions in reducing the level of incidental take that occurs across fluctuations in 
rainfall that occur on the scale of a decade or several decades.  The Service has 
recommended continuous monitoring of apple snails in the lake in Planning Aid Letters and 
Fish and Wildlife Coordination Act Reports for at least 20 years.  In addition to better 
establishing this relationship, we must know more definitively about the time required for 
apple snails to become re-established at peak densities in the littoral zone after disturbances, 
particularly droughts severe enough to dry the entire littoral zone.  Additionally, information 
on apple snail density should provide empirical evidence on what degree of impacts on the 
snail kite may be expected in less severe or less prolonged low water levels.  This would give 
us a better sense of the balance of ecological benefits and risks in moderate drying of the 
littoral zone. 

2. Our analysis of the history of the snail kite’s habitat use of the lake’s littoral zone indicates 
that the presence of a bulrush fringe along the waterward edge of the western littoral zone is 
essential to sustain snail kite foraging and nesting activity through periods of moderately 
severe drought. Given that the proposed regulation schedule increases the risk of frequency 
and severity of drying the littoral zone, we find that existing programs to plant bulrush in that 
area (in years having appropriate water levels for planting) need to be bolstered. 

3. The Corps of Engineers has a role, among several management agencies, in spraying 
herbicides to control both invasive exotic plant species, and some native species that are 
considered a nuisance. Multiple agencies have cooperated in minimizing direct disturbance 
of snail kite nests by following recommendations developed by the Service.  We ask the 
Corps to assist us further in ensuring that these efforts to reduce direct and indirect impacts 
on the snail kite are as effective as possible.  The intent of this effort is to detect and avoid 
impacts on active snail kite nests, through general education of spray crews about the 
sensitivity of snail kites and the frequent dissemination of information on the location of 
active nests throughout each nesting season.   

4. Measurement of the quantity and location of optimal and marginal habitat based on mapping of 
vegetation communities is the basis for determining the level of incidental take that is 
occurring in Lake Okeechobee.  This will require that vegetation surveys be performed on a 
regular basis in a way that allows comparison to the most recent survey in 2003.  We ask that 
the next survey be performed in 2010 in order to measure incidental take resulting from this 
action. Should this project extend longer than the expected three years, additional surveys 
should be conducted at five-year intervals until the next consultation is conducted for the lake’s 
regulation schedule.  The vegetation surveys should be designed to specifically identify plant 
communities that are most suitable to providing habitat for snail kites, and the Service 
encourages the applicant to coordinate with snail kite experts when developing the survey 
methods to ensure that the vegetation mapping scheme is appropriate. 

TERMS AND CONDITIONS 

In order to be exempt from the prohibitions of section 9 of the Act, the Corps must comply with 
the following terms and conditions, which implement the reasonable and prudent measures, 
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described above and outline required reporting/monitoring requirements.  These terms and 
conditions are nondiscretionary. 

1. The Corps will implement an apple snail monitoring program within the littoral zone of Lake 
Okeechobee. In order to encompass a range of climate conditions, this program should be 
conducted annually for the duration of this regulation schedule.  The scope of monitoring 
should allow an analysis across the bathymetric gradient of the western littoral zone, from 
Herbert Hoover Dike to the waterward edge of the littoral zone, and should include general 
vegetative descriptions of the sample sites.  Of particular importance are Moonshine Bay and 
the outer portion of Observation Shoal that once supported an extensive bulrush community. 

2. The Corps will ensure that a vegetation survey is performed in 2010 for Lake Okeechobee, in 
a way that it can be compared to the baseline vegetation data as a measure of the change in 
suitable habitat for the snail kite.  Additional surveys should be conducted at five-year 
intervals until the next consultation is conducted for the lake’s regulation schedule. 

Upon locating a dead, injured, or sick specimen of any threatened or endangered species, initial 
notification must be made to the nearest Service Law Enforcement Office (Fish and Wildlife 
Service; 9549 Koger Boulevard, Suite 111; St. Petersburg, Florida 33702; 727-570-5398).  
Secondary notification should be made to the Florida Fish and Wildlife Conservation Commission; 
South Region, 3900 Drane Field Road, Lakeland, Florida, 33811-1299; 800-282-8002.  Care 
should be taken in handling sick or injured specimens to ensure effective treatment and care or in 
the handling of dead specimens to preserve biological material in the best possible state for later 
analysis as to the cause of death.  In conjunction with the care of sick or injured specimens or 
preservation of biological materials from a dead animal, the finder has the responsibility to carry 
out instructions provided by Law Enforcement to ensure that evidence intrinsic to the specimen is 
not unnecessarily disturbed. 

The Service believes that no loss of the estimated 1,912 acres of optimal habitat or the 32,023 
acres of marginal habitat (2003 data) will occur by 2010 (with the exception of the situation 
when marginal habitat may convert into optimal habitat conditions).  We anticipate that this 
acreage can be increased relative to the 2003 estimate, based on the 2010 vegetation survey.  The 
reasonable and prudent measures, with their implementing terms and conditions, are designed to 
minimize the impact of incidental take that might otherwise result from the proposed action.  If, 
during the course of the action, this level of incidental take is exceeded, such incidental take 
represents new information requiring reinitiation of consultation and review of the reasonable and 
prudent measures provided.  The Corps must immediately provide an explanation of the causes of 
the taking and review with the Service the need for possible modification of the reasonable and 
prudent measures. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities to further minimize 
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or avoid adverse effects of a proposed action on listed species or critical habitat, to help 
implement recovery plans, or to develop information. 

Other than the continuation of ongoing programs to track the number and fate of snail kite nests 
throughout the species’ range, the Service has two conservation recommendations at this time. 

1. When the littoral zone of Lake Okeechobee is not covered by water (at a lake stage of about 
11 ft NGVD), we recommend that the Corps use an airborne Light Detection and Ranging 
(LIDAR) system to better map elevation contours of the lake’s littoral zone.  This will allow 
better modeling and assessment of potential effects of lake stages on a variety of fish and 
wildlife, including apple snails and snail kites. 

2. The Corps will continue to cooperate with the Service and other agencies performing aquatic 
plant management in Lake Okeechobee and other portions of the snail kite range where these 
activities take place to minimize or avoid disturbance or loss of active snail kite nests.  The 
assistance we are seeking has five elements:   

a. basic training and orientation of aquatic plant management crews;  
b. reporting information and observations from crews to the Service;  
c. dissemination of snail kite nest information from the Service to the crews;  
d. improved communication among various agencies conducting aquatic plant 

management about their planned activities; and  
e. development of new methods to control aquatic plants and to protect snail kites from 

disturbance from these activities. 

3. The concept of “seeding” apple snails into the littoral zone as a measure to recover from 
extreme drought has been discussed in public forums (e.g., the Lake Okeechobee 
Subcommittee of the Water Resources Advisory Commission).  The Service is open to 
testing the potential benefits of such a strategy at the scale of a pilot study prior to evaluating 
its potential use at a larger scale. We recommend the Corps conduct a demonstration that 
captive breeding of snails and/or transplanting snail egg clusters in the field may significantly 
accelerate repopulation of apple snails in a large water body such as Lake Okeechobee. 

Service requests notification of the implementation of any conservation recommendations and to 
be informed of actions minimizing or avoiding adverse effects or benefiting listed species or 
their habitats. 

REINITIATION NOTICE 

This concludes formal consultation on the action(s) outlined in the reinitiation request.  As 
provided in 50 CFR §402.16, reinitiation of formal consultation is required where discretionary 
Federal agency involvement or control over the action has been retained (or is authorized by law) 
and if: 
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(1) the amount or extent of incidental take is exceeded; 
(2) new information reveals effects of the Corps' action that may affect listed species 

or critical habitat in a manner or to an extent not considered in this opinion; 
(3) the Corps' action is later modified in a manner that causes an effect to the listed 

species or critical habitat not considered in this opinion; or 
(4) a new species is listed or critical habitat designated that may be affected by the 

action. 

In instances where the amount or extent of incidental take is exceeded, any operations causing 
such take must cease pending reinitiation of consultation. 

Thank you for your cooperation and effort in protecting fish and wildlife resources. If you have 
any questions on this project, please contact me at 772-562-3909. 

Field Supervisor 
South Florida Ecological Services Office 

cc: 
Corps, Planning Division, Jacksonville, Florida (Stuart Appelbaum) 
District, West Palm Beach, Florida (Carol Wehle) 
FWC, Tallahassee, Florida (Mary Ann Poole) 
FWC, Vero Beach, Florida (Timothy Towles) 
NPS/ENP, Homestead, Florida (Dan Kimbell) 
Service, Atlanta, Georgia (Noreen Walsh) electronic copy only 
SOL/DOI, Atlanta, Georgia (Michael Stevens) 
Service, Jacksonville, Florida (Myles Meyer) 
Service, Vero Beach, Florida (Tylan Dean) electronic copy only 
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1 INTRODUCTION 

The purpose of this Biological Assessment (BA) is to address the effects of water management 
releases associated with the Lake Okeechobee Regulation Schedule (LORS) on any threatened, 
endangered, or proposed species, as well as on any designated or proposed critical habitats in 
Lake Okeechobee (LO). The following information is provided to comply with statutory 
requirements to use the best scientific information available when assessing the risks posed to 
listed and/or proposed species, as well as designated and/or proposed critical habitat by 
proposed federal actions within LO. This consultation package has been prepared in accordance 
with the legal requirements set forth under regulations implementing section 7 of the 
Endangered Species Act (ESA) regulations (50 C.F.R. Part 402). The primary consultation purpose 
is to update the existing incidental take statements for the endangered Everglade snail kite 
(Rostrhamus sociabilis plumbeus) for LORS. Though the U.S. Army Corps of Engineers (Corps) is 
not currently considering changes to LORS, it has relied upon a comparison of LORS to the prior 
water control plan to describe potential effects. This is intended to facilitate quantification of 
incidental take in the revised LORS Biological Opinion. This BA only includes only LORS as the 
action for which the U.S. Army Corps of Engineers (USACE) seeks updated take coverage. This 
version contains new information based on comments received from the South Florida Water 
Management District (SFWMD) and U.S. Fish and Wildlife Service (USFWS) in August 2017. The 
action regarding SFWMD’s Department of Army permit application number 2006-01969 
requesting authorization to install and use portable forward pumps (PFP) in LO has been 
removed; this permit application was withdrawn on June 7, 2017.  USACE acknowledges that the 
PFP would likely still be used in the future by SFWMD during periods of low water levels to meet 
the water supply needs of Lake Okeechobee’s downstream users when the water levels are too 
low for the existing structures to function. Should SFWMD pursue a permit for PFP use in the 
future, it is anticipated that potential effects to endangered species would be considered as a 
part of the process. 

2 PROJECT DESCRIPTION 

2.1 PROJECT AUTHORITY 
The authority for the 2008 LORS is the Flood Control Act of 1948 (approved by Congress on June 
30, 1948). It authorized the Central and Southern Flood Control Project, which is a multipurpose 
project that provides flood control; supplies water for municipal, industrial, and agricultural uses; 
prevents salt water intrusion; supplies water for Everglades National Park (ENP); and protects 
fish and wildlife resources. Furthermore, Section 319(l) of the 1992 Water Resources 
Development Act directed the Chief of Engineers to: 

…review the report of the Chief of Engineers on central and southern Florida, 
published as house Document 643, 80th Congress, 2nd Session, and other 
pertinent reports, with a view to determining whether modifications to the 
existing project are advisable at the present time due to significantly changed 
physical, biological, demographic, or economic conditions, with particular 
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reference to modifying the project or its operations for improving the quality of 
the environment, improving protection of the aquifer, and improving the integrity, 
capability, and conservation of urban water supplies affected by the project or its 
operations. 

2.2 PROJECT ACTION 
The 2008 LORS was developed to manage water movement into and out of LO to meet 
congressionally-authorized project purposes including flood control, water supply, navigation, 
fish and wildlife enhancement, and recreation. The original ESA consultation for the 2008 LORS 
was completed with the FWS on October 15, 2007; and with the National Marine Fisheries Service 
(NMFS) on September 11, 2007. Consultation was later reinitiated with NMFS on designated 
critical habitat for the smalltooth sawfish, which was completed in May 13, 2015. The purpose of 
this reinitiation of ESA consultation for the 2008 LORS is to address the FWS’ expressed need to 
quantify incidental take for snail kites, and replace the current vegetation incidental take 
surrogate. The LORS actions are fully described in the 2008 water control plan and environmental 
impact statement (USACE, 2008). 

The 2008 LORS regulation schedule replaced the Water Supply and Environment schedule (WSE) 
(USACE, 2000). One goal of particular importance for LORS was managing lower lake stages in LO, 
as extended periods of high water levels cause stress to the lake’s littoral zone and integrity issues 
for the Herbert Hoover dike (HHD). Another goal for this study was to reduce high regulatory 
releases to the St. Lucie and Caloosahatchee estuaries, while balancing the needs of other project 
purposes such as flood control, water supply, navigation, recreation, and fish and wildlife 
enhancement. 

The Corps made the determination of effects on listed species based on actual hydrologic and 
biological data, as opposed to solely relying on the hydrologic performance of the regulation 
schedule as simulated by the South Florida Water Management Model. Analysis of model data 
from the 2008 joint water control plan and environmental impact statement was also included, 
but was not the sole basis of the effects determination due to the nature of flexible water 
management under LORS. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 
Okeechobee Discharges to the Water Conservation Areas, and Part 2-Define Lake Okeechobee 
Discharges to Tidewater. The changes between LORS and WSE included the following: 1) The high 
and low elevations to manage lake levels are 11.5 feet to 17.25 feet, NGVD, with “up to 
maximum” releases to tidewater when in band A, if lake stage is greater than 17.25 feet; 2) 
Regulatory bands A, B, and C bottoms are lower compared to WSE, resulting in a more proactive 
schedule to limit high water conditions in LO; 3) Allowance for the opportunity to reduce 
moderate to extreme high discharges to the St. Lucie Estuary. For example, when comparing the 
LORS to the WSE schedule, the band B maximum discharges at S-80 are lowered from 3500 to 
2800 cubic feet per second (cfs). Band C maximum discharges at S-80 are lowered from 2500 to 
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1800 cfs; and 4) LORS allows for base flows to the Caloosahatchee Estuary for estuarine 
management efforts. 

LORS also addresses long-term weather patterns by applying tributary hydrologic conditions that 
represent longer term wet or dry conditions that have persisted in the tributaries. This is 
accomplished in two ways. The Palmer Drought Severity Index is used instead of the 30-day net 
rainfall, and the 14-day mean LO net inflow has replaced the 14-day mean S-65E flow. The Palmer 
Drought Severity Index is a meteorological index that responds to weather conditions that have 
been abnormally dry or abnormally wet. The index is calculated based on precipitation and 
temperature data, as well as the local available water content of the soil. More information 
regarding the proposed regulation schedule and description of the model run can be found at 
the Corps’ web page at: http://www.saj.usace.army.mil/Missions/Civil-Works/Water-
Management/. 

2.3 PROJECT LOCATION 
Lake Okeechobee is located in south central Florida, partially surround by HHD, and occupies 
portions of: Glades, Hendry, Martin, Okeechobee, and Palm Beach counties (Figure 2-1). Lake 
Okeechobee has an area of approximately 730 square miles, with its approximate center near 
26° 56' 55" north latitude and 80° 56' 34" west longitude. The watershed north and west of the 
lake drains an area totaling approximately 5,600 square miles of land with major inflows 
coming from the Kissimmee River and Fisheating Creek. Lake Okeechobee is the third largest 
lake by land area in the United States, and a component of the Central and Southern Florida 
Flood Control Project (Figure 2-2). 
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Figure 2-1.  Map of Lake Okeechobee and Herbert Hoover dike. Figure 2-2 Lake Okeechobee 
connection to Central and Southern Florida Flood Control Project Water Management System 

2.4 DURATION OF THE ACTION 
The Corps began implementing LORS as outlined in the Final Supplemental Environmental Impact 
Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, the Corps expects to operate under 
the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of the 
system-wide operating plan to accommodate the Comprehensive Everglades 
Restoration Plan (CERP) Band 1 projects and the State of Florida’s fast track 
Acceler8 projects; or 

2) Completion of the Herbert Hoover dike (HHD) seepage berm construction or 
equivalent dike repairs for reaches 1, 2, and 3. 

The current expected completion date of HHD’s seepage berm is 2025. The Corps anticipates that 
a revised regulation schedule will be in place to coincide with HHD construction completion. 
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3 DESCRIPTION OF THREATENED AND ENDANGERED SPECIES AND CRITICAL HABITAT 

The Corps has coordinated with FWS and with NMFS, as appropriate, on the effects to federally 
listed species. Specifically, coordination with NMFS includes listed fish and sea turtles at sea. 
Coordination with FWS includes other listed plants and animals via letter dated March 9, 2016. 
Forty-five federally listed threatened and endangered species are either known to exist or 
potentially exist within the action area and, subsequently, may be affected by the proposed 
action (Table 3-1). In addition, a number of candidate species are also known to exist or 
potentially exist within the LORS action area. Many of these species have been previously 
affected by habitat impacts resulting from wetland drainage, alteration of hydroperiod, wildfire, 
and water quality degradation. On March 28, 2016, the Corps received a letter from FWS 
requesting the Corps evaluate the following species: Audubon’s crested caracara (Caracara 
cheriway), eastern indigo snake (Drymarchon corais couperi), Everglade snail kite (Rosthrhamus 
sociabilis plumbeus) and its designated critical habitat, Florida bonneted bat (Eumpos floridanus), 
Florida panther (Puma (=felis) concolor coryi), West Indian manatee (Trichechus manatus) and its 
designated critical habitat, wood stork (Mycteria americana), and Okeechobee gourd (Curbita 
okeechobeensis). 

The Corps determined that LORS may affect, but is not likely to adversely affect, the following 
species: wood stork, West Indian manatee and designated critical habitat, the Okeechobee 
gourd, and designated critical habitat for the Everglade snail kite.  The Corps has determined that 
LORS may affect, and is likely to adversely affect the Everglade snail kite. The Corps finds no effect 
on the Florida panther, eastern indigo snake, Audubon’s crested caracara, and Florida bonneted 
bat as a result of LORS. 

Table 3-1. List of threatened, endangered, and candidate species know to occur in Glades, 
Hendry, Okeechobee, and Martin counties. State listed species of special concern (SSC) are 
also listed 

Scientific Name Common Name Federal Status State Status 
Amphibians 
Rana capito Gopher frog Not listed S* 
Reptiles 
Caretta caretta Loggerhead sea turtle Threatened Threatened 
Chelonia mydas Green sea turtle Threatened Endangered 
Crocodylus acutus American crocodile Threatened Endangered 
Dermochelys coriacea Leatherback sea turtle Endangered Endangered 
Drymarchon couperi Eastern indigo snake Threatened Threatened 
Eumeces egregius lividus Bluetail mole skink Threatened Threatened 
Gopherus polyphemus Gopher tortoise Candidate Threatened 
Lepidochelys kempii Kemp’s Ridley sea turtle Endangered Endangered 
Neoseps reynoldsi Sand skink Threatened Threatened 
Pituophis melanoleucus mugitus Florida pine snake Not listed S 
Birds 
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Scientific Name Common Name Federal Status State Status 
Ammodramus savannarum 
floridanus 

Florida grasshopper 
sparrow Endangered Endangered 

Aphelocoma coerulescens Florida scrub jay Threatened Threatened 
Aramus guarauna Limpkin Not listed S 
Athene cunicularia Burrowing owl Not listed S 
Calidris canutus rufus Red knot-migrant Threatened Threatened 

Campephilus principalis Ivory-billed woodpecker Endangered 
(Historic) Endangered 

Charadrius melodus Piping plover Threatened Threatened 
Egretta caerulea Little blue heron Not listed S 
Egretta thula Snowy egret Not listed S 
Egretta tricolor Tricolored heron Not listed S 
Eudocimus albus White ibis Not listed S 

Falco sparverius paulus Southeastern American 
kestrel Not listed Threatened 

Grus Americana Whooping crane Endangered S 
Grus canadensis pratensis Florida sandhill crane Not listed Threatened 
Haematopus palliates American oystercatcher Not listed S 
Mycteria americana Wood stork Threatened Threatened 
Pandion haliaetus Osprey Not listed S 
Pelecanus occidentalis Brown pelican Not listed S 
Picoides borealis Red-cockaded woodpecker Endangered S 
Platalea ajaja Roseate spoonbill Not listed S 

Polyborus plancus audubonii Audubon’s crested 
caracara Threatened Not listed 

Rostrhamus sociabilis plumbeus Everglade snail kite Endangered Endangered 
Rychops niger Black skimmer Not listed S 
Sterna antillarum Least tern Threatened Threatened 
Setophaga kirtlandii Kirtland’s warbler Endangered Endangered 
Fish 
Acipenser oxyrinchus Atlantic sturgeon Threatened Threatened 
Pristis pectinata Smalltooth sawfish Endangered Endangered 
Invertebrates 

Anaea troglodyte floridalis Florida’s leafwing butterfly Candidate 
(historical) Not listed 

Cyclargus thomasi bethunebakeri Miami blue Butterfly Endangered Endangered 

Strymon acis bartrami Bartram’s hairstreak 
butterfly 

Candidate 
(1974) Not listed 

Mammals 
Eumops floridanus Florida bonneted bat Endangered Threatened 

Peromyscus polionotus niveiventris Southeastern beach 
mouse Threatened Threatened 

Podomys floridanus Florida mouse Not listed S 
Puma concolor coryi Florida panther Endangered Endangered 
Sciurus niger shermani Sherman’s fox squirrel Not Listed S 
Trichechus manatus West Indian manatee Endangered Endangered 
Ursus americanus floridanus Florida black bear Not Listed Threatened 
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Scientific Name Common Name Federal Status State Status 
Plants and Lichens 
Acrostichum aureum Golden leather fern Not Listed Threatened 
Argusia gnaphalodes Sea lavender Not Listed Endangered 
Asimina tetramera Four-petal pawpaw Endangered Endangered 
Calopogon multiflorus Many-flowered grasspink Not Listed Endangered 
Chamaesyce cumulicola Sand-dune spurge Not Listed Endangered 
Chamaesyce garberi Garber’s spurge Threatened Threatened 
Cladonia perforata Perforate reindeer lichen Endangered Endangered 
Coccothrinax argentata Silver palm Not Listed Threatened 
Cucurbita okeechobeensis Okeechobee gourd Endangered Endangered 
Dalea carthagenensis floridana Florida prairie cover Candidate Endangered 
Deeringothamnus pulchellus Beautiful pawpaw Endangered Endangered 
Dicerandra immaculate Lakela’s mint Endangered Endangered 
Glandularia maritima Coastal vervain Not Listed Endangered 
Halophila johnsonii Johnson’s seagrass Threatened Threatened 
Harrisia aboriginum Aboriginal prickly-apple Endangered Endangered 
Hypericum edisonianum Edison's ascyrum Not Listed Endangered 
Jacquemontia reclinata Beach jacquemontia Endangered Endangered 

Lantana depressa var. floridana Atlantic Coast Florida 
lantana Not Listed Endangered 

Lantana depressa var.sanibelensis Gulf Coast Florida lantana Not Listed Endangered 
Lechea cernua Nodding pinweed Not Listed Threatened 
Lechea divaricata Pine pinweed Not Listed Endangered 
Liatrus ohlingerae Scrub blazing star Endangered Endangered 
Linum carteri var. smallii Carter's large-flowered flax Not Listed Endangered 
Nemastylis floridana Celestial lily Not Listed Endangered 
Okenia hypogaea Burrowing four-o'clock Not Listed Endangered 
Ophioglossum palmatum Hand fern Not Listed Endangered 
Panicum abscissum Cutthroat grass Not Listed Endangered 
Paronchia chartacea Papery whitlow-wort Threatened Endangered 
Polygala lewtonii Lewton’s polygala Endangered Endangered 
Polygala smallii Tiny polygala Endangered Endangered 
Pteris bahamensis Bahama brake Not Listed Threatened 
Pteroglassaspis ecristata Giant orchid Not Listed Threatened 

Sacoila lanceolata var. paludicola Fakahatchee ladies' 
tresses Not Listed Threatened 

Schizaea pennula Ray fern Not Listed Endangered 
Tephrosia angustissima var. cutissii Coastal hoary-pea Not Listed Endangered 
Thelypteris serrata Toothed maiden fern Not Listed Endangered 
Tillandsia flexuosa Banded wild-pine Not Listed Threatened 
Tolumnia bahamensis Dancing-lady orchid Not Listed Endangered 
Warea carteri Carter’s mustard Endangered Endangered 
Critical Habitat 
Rostrahamus sociabilis plumbeus Everglade snail kite Endangered Endangered 
Trichechus manatus West Indian manatee Endangered Endangered 
Chelonia mydas Green sea turtle Endangered Endangered 
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Scientific Name Common Name Federal Status State Status 
Halophila johnsonii Johnson’s seagrass Threatened Threatened 

3.1 SPECIES DESCRIPTIONS 

3.1.1 Audubon’s Crested Caracara: 

The threatened caracara is a unique raptor scavenger in the family Falconidae that reaches the 
northern limit of its geographic range in the southern U.S. In Florida, this raptor occurs as an 
isolated population in the south-central region of the state. Changes in land use patterns 
throughout central Florida have resulted in this population becoming a subject of concern. This 
raptor has been documented to occur almost exclusively on privately owned cattle ranches in 
the south-central part of the state. 

Available evidence suggests that the most serious threat to Florida’s caracara population is loss 
or degradation of nesting and feeding habitat. Such loss is most commonly due to conversion of 
pasture and other grassland habitats and wetlands to citrus, sugarcane, other agriculture, and 
urban development. 

Adult caracaras exhibit high site- and mate-fidelity; therefore, extensive loss of habitat within the 
home range, particularly of the nesting site itself, may cause the pair to abandon that home 
range, or at least the nesting site (Morrison 2001). Egg laying has been documented as early as 
September and as late as June; peak activity occurs from late December through February 
(Morrison 2001). Clutch size is 2-3 eggs, with an incubation period of 32-33 days. Double brooding 
can occur if a nest is lost early in the season. Fledging occurs at 8 weeks. Young are dependent 
on parents for at least 2 months post-fledging, and may remain in the natal territory for up to 10 
months. Most young in Florida leave natal territory after 4-6 months and form groups of up to 
30 individuals. 

The caracara is an opportunistic feeder, taking prey items such as insects, small reptiles and 
amphibians, and small mammals. Eggs and carrion are also included in the diet of caracaras. 
Foraging for food takes place in early morning and late afternoon. Caracaras often walk through 
pastures searching for prey items, particularly after disturbance such as mowing or plowing. 
Caracaras have also been observed feeding in recently burned areas. Hunting takes place from 
conspicuous perches or while in flight. Once prey is sighted, the caracara flies to the ground and 
walks up to prey item (Morrison 1996, Morrison 2001). The caracara is known to occur in the 
vicinity of LO and associated water ways (USFWS produced map 2015). Audubon’s crested 
caracara have been documented to nest near the project area; specifically, nests have been 
reported south of Port Mayaca outside of the federal right-of-way. Additionally, it is possible that 
nests could be found in other areas within the project area. Caracara nests around LO are shown 
in Figure 3-1. Most of the nests appear on the outside of the levee, and not inside the lake, nor 
in the C-43, C-44, L-25, L-20, L-14, L-10 canals where water is routed out of the lake. 
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Caracara nests and observations 

Figure 3-1.  Caracara nests and observations (from 1992-2014) around Lake Okeechobee 
Source: FWS 2015 

3.1.2 Eastern Indigo Snake: 

The threatened eastern indigo snake is the largest native non-venomous snake in North America. 
It is an isolated subspecies occurring in southeastern Georgia and throughout peninsular Florida. 
The eastern indigo snake prefers drier habitats, but may be found in a variety of habitats from 
xeric sandhills, to cabbage palm hammocks, to hydric hardwood hammocks (Schaefer and Junkin 
1990). Eastern indigo snakes need relatively large areas of undeveloped land to maintain their 
population. In warm months, indigo snakes use a variety of natural areas and have large home 
ranges (Moler 1992; FWS 1999). Indigo snakes occupy larger home ranges in the summer than 
the winter. Information on snakes in Florida indicates adult males have home ranges as high as 
224 hectares in the summer (Moler 1992). Because it is such a wide-ranging species, the eastern 
indigo snake is especially vulnerable to habitat fragmentation that makes travel between suitable 
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habitats difficult. The main reason for its decline is habitat loss due to development. Further, as 
habitats become fragmented by roads, eastern indigo snakes become increasingly vulnerable to 
highway mortality as they travel through their large territories (Schaefer and Junkin 1990). 

In South Florida, the eastern indigo snake is thought to be widely distributed. Given their 
preference for upland habitats, eastern indigo snakes are not commonly found in great numbers 
in wetland complexes, though they have been found in pinelands, tropical hardwood hammocks, 
and mangrove forests in extreme South Florida (Duellman and Schwartz 1958; Steiner et al. 
1983). Within the range of the gopher tortoise, tortoise burrows are favorite refugia for eastern 
indigo snakes. They are known to use burrows made by cotton rats and land crabs, hollows at 
bases of trees and stumps, ground litter, trash piles, and rock piles lining banks of canals and 
pipes or culverts. 

Sexual maturity appears to occur around 3-4 years of age. In North Florida, breeding occurs 
November to April, with females laying 4-12 eggs in May-June (Moler 1992). Most hatching of 
eggs occurs August-September, with yearling activity peaking in April-May (FWS 1999). Limited 
data on reproduction in South Florida indicate the breeding season is extended; breeding occurs 
from June-January, egg deposition is April to July, and hatchlings are born through early fall (FWS 
1999). 

3.1.3 Okeechobee Gourd: 

The endangered Okeechobee gourd is a climbing annual or perennial vine possessing heart to 
kidney-shaped leaf blades. The cream-colored flowers are bell-shaped and the light green gourd 
is globular or slightly oblong. The Okeechobee gourd was locally common in the extensive pond 
apple forest that once grew south of Lake Okeechobee. Historically, the Okeechobee gourd was 
found on the southern shore of Lake Okeechobee in Palm Beach County and in the Everglades. 
Currently, this species is limited to two disjunct populations, one along the St. Johns River in 
Volusia, Seminole, and Lake Counties in northern Florida, and a second around the inside 
shoreline of LO in South Florida (FWS 1999). The conversion of the pond apple forested swamps 
and marshes for agricultural purposes as well as water-level regulation within LO have been the 
principal causes of the reduction in both range and number of the Okeechobee gourd. Walters 
and Decker-Walters (1991) concluded fluctuations in lake level are necessary to maintain viable 
healthy populations. High lake levels facilitate dispersal and inundate and destroy aggressive 
weeds in local habitats. As lake levels decrease, the cleared open habitats allow the quickly 
germinating Okeechobee gourd seeds to sprout and begin climbing before they have to 
compete with other pioneer species. Similarly, artificially disturbed sites can provide suitable 
habitat in some circumstances. Gourds have been observed growing in mowed powerline and 
road right-of-ways. 

Permanent inundation of suitable soils prevents germination of gourd seeds, and changes in 
water level management that would reduce the likelihood of low water can threaten the 
Okeechobee gourd. Decker-Walters (2002a) reported that Ritta Island was inundated with 
water with only a small portion of the berm exposed when the lake level was around 16 feet 
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above mean sea level, and no live plants were found that year. However, management changes 
that would result in more frequent low water-level events may be beneficial to the subspecies. 
Extended periods of low water levels generally result in increased growth and reproduction 
(FWS, 2009). Okeechobee gourd plants are not strong competitors and are often out-competed 
by more aggressive plant species (Decker-Walters 2002). Weed competitors include 
moonflower, common reed (Phragmites australis), Virginia saltmarsh mallow (Kosteletzkya 
virginica), camphorweed (Pluchea spp.), melaleuca (Melaleuca quinquenervia), Sesbania spp., 
and Polygonum spp. (Decker-Walters 2002a; 2002b). Moonflower appears to be especially 
competitive (FWS, 2009). Native trees and shrubs are often smothered by weeds and have 
been affected on Ritta Island in LO (Decker-Walters 2002a). A stable overstory to support the 
growth of gourd vines is necessary for the long-term survival of the Okeechobee gourd, but is 
lacking on some of the islands of Lake Okeechobee (Decker-Walters 2002a). Interactions 
between competing species and the Okeechobee gourd are complex and not well understood, 
and where habitat remains intact, the Okeechobee gourd depends upon favorable growing 
conditions to persist. The largest threat to the Okeechobee gourd is loss and reduction of 
habitat (e.g., lack of fluctuation in water levels and aggressive weeds). The Okeechobee gourd 
often experiences increased growth and reproduction as a result of extended periods of low 
water levels. 

The seeds germinate in early spring, during the dry season. Seedlings do not tolerate water-
soaked soil for extended time periods, which would account for Nabhan’s (1989) discovery of a 
stand of Okeechobee gourds apparently in decline, inundated in 20 to 30 cm of water. By the 
rainy season, the vines will have climbed shrubs, avoiding complete inundation as water levels 
rise. The vines and fruit become most visible by early to mid-summer. Extended periods of high 
water for several continuous years could possibly jeopardize the Okeechobee gourd, because 
the seeds would not germinate and young plants cannot tolerate deep water. On the other 
hand, the gourd might temporarily benefit from drought conditions, because low water 
provides more suitable habitat within the HHD surrounding LO. However, extended periods of 
low water could favor dense stands of woody vegetation (including melaleuca), which would 
not be favorable to the gourd or the overall productivity of LO. 

The most recent status of the Okeechobee Gourd dates 2009 and lists the species as declining 
(FWS, 2009). Unusually low water levels enabled hot fires to sweep through the marshes of 
northwestern Lake Okeechobee in 2008. Soon after the fires, no plants were found on the spoil 
islands that once supported substantial populations. However, surveys had not been conducted 
there since the beginning of the wet season. Moonflower (Ipomoea alba) has overgrown most 
of the islands where the gourd is found and seems to be rather competitive. Plants on Torry 
and Kreamer Islands, and along southern rim canal (south LO), are numerous. 

3.1.4 West Indian Manatee: 

The West Indian manatee (Trichechus manatus) is a large, plant-eating aquatic mammal that can 
be found in the shallow coastal waters, rivers, and springs of Florida. The manatee was listed as 
endangered throughout its range for both the Florida and Antillean subspecies (T. manatus 
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latirostris and T. manatus manatus) in 1967 (32 FR 4061), and received federal protection with 
the passage of the ESA in 1973. Because the Florida manatee was designated as an endangered 
species prior to enactment of ESA, there was no formal listing package identifying threats to the 
species as required by section 4(a)(1) of the Act. The species was downlisted from endangered 
to threatened in April 2017 (82 FR 16668). 

Florida manatees can be found throughout the southeastern United States; however, within this 
region, they are at the northern limit of their range (Lefebvre et al. 2000). Because they are a 
subtropical species with little tolerance for cold, they remain near warm water sites in peninsular 
Florida during the winter. During periods of intense cold, manatees will remain at these sites, and 
tend to congregate in warm springs and outfall canals associated with electric generation 
facilities (Florida Power and Light 1989). During warmer weather, manatees move throughout 
the coastal waters, estuaries, bays, and rivers of both coasts of Florida and are usually found in 
small groups (Hartman 1979; Stith et al. 2006). Manatees may disperse great distances, and have 
been observed as far as Massachusetts and Texas (Rathbun et al. 1982; Fertl et al. 2005). Florida 
manatees live in freshwater, brackish, and marine habitats, and can move freely between salinity 
extremes. They can be found in both clear and muddy water. Water depths of at least three to 
seven feet (one to two meters) are preferred, and flats and shallows are avoided unless adjacent 
to deeper water. 

Over the past centuries, the principal causes of manatee mortality have been opportunistic 
hunting by man and deaths associated with unusually cold winters. In 2010, the Florida Fish and 
Wildlife Conservation Commission (FWC) reported 284 were found dead due to cold stress, which 
was related to the prolonged cold water conditions in the winter of 2009-2010. Today, poaching 
is rare, but high mortality rates from human-related sources continue to threaten the species. 
The largest single mortality factor is collision with boats and barges. Manatees are also killed in 
flood gates and canal locks, by entanglement or ingestion of fishing gear, and through loss of 
habitat and pollution. The Florida manatee is known to inhabit LO and the canals that empty into 
and carry water out of LO. 

Recent population estimates indicated that the Florida manatee population is increasing with a 
2015 estimate of 6,350 individuals (Martin et al., 2015). The Caloosahatchee River and Indian 
River Lagoon, which are downstream of LO water management discharges, are designated as 
critical habitat for the manatee.  

3.1.5 Wood Stork: 

The wood stork is a large, white, long-legged wading bird that relies upon shallow, freshwater 
wetlands for foraging. Black primary and secondary feathers, a black tail, and a blackish, 
featherless neck distinguish the wood stork from other wading birds species. This species status 
was upgraded from endangered to threatened under the ESA on June 30, 2014. No critical habitat 
has been designated for the wood stork. 

Wood storks were historically known to nest in all coastal states from Texas to South Carolina 
(Wayne 1910; Bent 1926; Howell 1932; Oberholser 1938). Dahl (1990) estimates these states lost 
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about 38 million acres, or 45.6 percent, of their historic wetlands between the 1780s and the 
1980s. However, it is important to note wetlands and wetland losses are not evenly distributed 
in the landscape. Hefner et al. (1994) estimated 55 percent of the 2.3 million acres of the 
wetlands lost in the southeastern United States between the mid-1970s and mid-1980s were 
located in the Atlantic gulf coastal flats. These wetlands were strongly preferred by wood storks 
as nesting habitat. Currently, wood stork nesting is known to occur in Florida, Georgia, South 
Carolina, and North Carolina from March to late May. However, in South Florida, wood storks lay 
eggs as early as October, and fledge in February or March. Breeding colonies of wood storks are 
currently documented in all southern Florida counties, except for Okeechobee County. Known 
nesting colonies are shown in Figure 3-2. 

The wood stork population in the southeastern United States appears to be increasing. Estimates 
indicate that the wood stork population has reached its highest level since the species was listed 
as endangered in 1984. In all, approximately 11,200 wood stork pairs nested within their breeding 
range in the southeastern United States.  Wood stork nesting was first documented in North 
Carolina in 2005 and wood storks have continued to nest in this state through present.  This 
suggests that the northward expansion of wood stork nesting may be continuing. 

The primary cause of the wood stork population decline in the United States is loss of wetland 
habitats or loss of wetland function, resulting in reduced prey availability.  Almost any shallow 
wetland depression where fish become concentrated, either through local reproduction or 
receding water levels, may be used as feeding habitat by the wood stork during some portion of 
the year; but only a small portion of the available wetlands support foraging conditions (high prey 
density and favorable vegetation structure) that wood storks need to maintain growing nestlings. 
Browder et al. (1976) and Browder (1978) documented the distribution and the total acreage of 
wetland types occurring south of LO, Florida, for the period 1900 through 1973. They combined 
their data for habitat types known to be important foraging habitat for wood storks (cypress 
domes and strands, wet prairies, scrub cypress, freshwater marshes and sloughs, and saw grass 
marshes) and found these habitat types have been reduced by 35 percent since 1900. 

Wood storks forage primarily within freshwater marsh and wet prairie vegetation types, but can 
be found in a wide variety of wetland types, as long as prey are available and the water is shallow 
and open enough to hunt successfully (Ogden et al. 1979; Browder 1984; Coulter 1987; Gawlik et 
al. 2004; Herring and Gawlik 2007).  Calm water, about 5 to 25 centimeters in depth, and free of 
dense aquatic vegetation is ideal, however, wood storks have been observed foraging in ponds 
up to 40 centimeters in depth (Coulter and Bryan 1993; Gawlik 2002).  Typical foraging sites 
include freshwater marshes, ponds, hardwood and cypress swamps, narrow tidal creeks or 
shallow tidal pools, and artificial wetlands such as stock ponds, shallow, seasonally flooded 
roadside or agricultural ditches, and managed impoundments (Coulter et al. 1999; Coulter and 
Bryan 1993; Herring and Gawlik 2007).  During nesting, these areas must also be sufficiently close 
to the colony to allow wood storks to efficiently deliver prey to nestlings. 

The principal habitat in the area for the wood stork is within the littoral zone of LO, where the 
lake serves as an alternative foraging area to the Everglades’ WCAs and ENP. The lake is more 
eutrophic than the Everglades’ WCAs and ENP, which results in higher prey production per area 
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than in the Everglades, where recession rates are key to concentrating fish.  In the lake, stage is 
the most important factor in maintaining healthy vegetation (submerged aquatic vegetation 
[SAV] and emergent aquatic vegetation) for prey production and greater area for potential wood 
stork foraging (Havens and Gawlik, 2005). The wood stork population trends have improved in 
several southeastern states to a total population of 11,200 nesting pairs (FWS, 2016), which 
allowed FWS to upgrade its listing from endangered to threatened in 2014.  However, the wood 
stork population in South Florida has only recently met the minimum nesting pairs of 1,600 
(SFWMD, 2016a) based on the most recent 3-year running average. 
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Figure 3-2.  Wood stork colonies and foraging areas near HHD and Lake Okeechobee. Source: 
FWS 2015 

3.1.6 Florida Panther: 

The endangered Florida panther, also known as cougar, mountain lion, puma, and catamount, 
was once the most widely distributed mammal (other than humans) in North and South America, 
but it is now virtually extirpated in the eastern United States. Habitat loss has driven the 
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subspecies known as the Florida panther into a small area, where the few remaining animals are 
highly inbred, causing such genetic flaws as heart defects and sterility. Closely-related panthers 
from Texas were released in Florida, and have been successfully breeding with the Florida 
panthers in an effort to increase genetic variation. 

One of 30 cougar subspecies, the Florida panther is tawny brown on the back and pale gray 
underneath, with white flecks on the head, neck and shoulder. Male panthers weigh up to 130 
pounds and females reach 70 pounds. Preferred habitat consists of cypress swamps and pine and 
hardwood hammock forests. Primary prey of the Florida panther consists of white-tailed deer, 
wild hogs, rabbits, raccoons, armadillos, and birds. The most recent population estimate was 120 
– 230 adults / subadults (FWC 2017). 

Florida panthers are solitary, territorial, and are primarily nocturnal. Males and females have 
home ranges of up to 400 and 50-100 square miles, respectively. Florida panther primary, 
secondary, and dispersal zones are shown in Figure 3-3. Female panthers reach sexual maturity 
at about three years of age. Mating season is December through February. Gestation lasts about 
90 days and females bear two to six kittens. Juvenile panthers stay with their mother for about 
two years. Females do not mate again until their young have dispersed. The main survival threats 
to the Florida panther include habitat loss due to human development and population growth, 
collision with vehicles, parasites, feline distemper, feline alicivirus (an upper respiratory 
infection), and other diseases (FWS 1999). 
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Figure 3-3.  Florida panther zones in South Florida 

3.1.7 Florida Bonneted Bat: 

The Florida bonneted bat was listed as endangered under the ESA in 2013 (78 FR 61004), and it 
is Florida’s only endemic bat. It is also listed as endangered by the state of Florida. The Florida 
bonneted bat is Florida’s largest bat, weighing approximately 1.1 to 2.0 ounces, with a 19 to 21 
inch wingspan, and a body length of 5.1 to 6.5 inches. The species has dark brown fur and large 
broad ears that join together and slant forward over the eyes. Relatively little is known regarding 
the ecology and habitat requirements of this species. The diet of the Florida bonneted bat 
primarily consists of flying insects. In general, bats will forage over ponds, streams, and wetlands, 
and require roosting habitat for daytime roosting, protection from predators, and rearing of 
young (FWC 2011). Florida bonneted bats roost in tree cavities, rocky outcrops, and dead palm 
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fronds. In residential communities, the bats roost in Spanish tile roofs, but have also been found 
in attics, rock or brick chimneys, and fireplaces of old buildings (FWC 2011). Colonies are small, 
with the largest reported as just a few dozen individuals. The bat is a nocturnal insectivore and 
relies upon echolocation to navigate and detect prey. Females give birth to a single pup from 
June through September (FWC 2011); however limited data suggest that a female may undergo 
a second reproductive season possibly in January or February. Due to the species’ limited range, 
the greatest threats to Florida bonneted bats are loss of habitat, including the destruction of 
natural roost sites, and natural disasters such as hurricanes since impacts could occur throughout 
its entire range. 

The range of this species is limited to southern Florida, although this species was encountered in 
2008 in two locations within the Kissimmee River Wildlife Management Area north of LO.  
Records indicate that it was once common in the 1950s and early 1960s near Coral Gables and 
Miami (Belwood 1992). The Florida bonneted bat has only been documented in 12 locations 
within Florida, including areas within Coral Gables, Homestead, Naples, Everglades City, and 
North Fort Myers. Seven of the locations are under public ownership, with the Florida bonneted 
bat found in discrete and specific areas within Big Cypress National Park, Fakahatchee Strand 
Preserve State Park, Kissimmee River Wildlife Management Area, Babcock Ranch, and Fred C. 
Babcock and Cecil M. Webb Wildlife Management Area. Loss of suitable habitat is believed to be 
the primary cause of population declines. Other perceived threats include pesticide and herbicide 
use, which decrease populations of insects, the bats’ primary prey. 

3.1.8 Everglade Snail Kite: 

The Everglade snail kite is listed as an endangered species by both the FWS and the state of 
Florida. Although previously observed in freshwater marshes over a considerable area of 
peninsular Florida, the range of the snail kite is now limited to several impoundments on the 
headwaters of the St. John’s River, the southwest side of Lake Okeechobee, the eastern and 
southern portions of Water Conservation Areas (WCAs) 1, 2A, and 3, the southern portion of 
WCA 2B, the western edge of WCA 3B, and the northern portion of Everglades National Park ENP. 

The kite inhabits relatively open freshwater marshes that support adequate populations of apple 
snails (Pomacea sp.), upon which this bird feeds almost exclusively. Favorable areas consist of 
extensive shallow, open water such as sloughs and flats, vegetated by sawgrass (Cladium 
jamaicense) and spike rush. These areas are often interspersed with tree islands or small groups 
of scattered shrubs and trees that serve as perches and nesting sites. The snail kite is threatened 
primarily by habitat loss. Widespread drainage has permanently lowered the water table in some 
areas. Large areas of marsh have also become heavily infested with water hyacinth that inhibits 
the kite’s ability to see its prey. 

Critical habitat (Figure 3-4) for this species was designated in 1977, and is detailed in section 
3.2.1. 
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Figure 3-4. Snail kite Critical Habitat located in Lake Okeechobee 

3.2 DESIGNATED CRITICAL HABITAT 

The action area includes, or is adjacent to, designated critical habitat for the Everglade snail kite, 
Florida manatee, smalltooth sawfish, and Johnson’s seagrass. Maps of critical habitat locations 
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for these species are depicted in Figures 3-5 and 3-6. Smalltooth sawfish and Johnson’s seagrass 
fall under the purview of, and have been fully coordinated with, NMFS (2015) and are not 
evaluated within this Biological Assessment. 

3.2.1 Everglade Snail Kite Critical Habitat 

Critical Habitat for the Everglade snail kite (Figure 3-4) was designated on August 11, 1977, and 
consists of the western littoral marsh on LO. Glades and Hendry Counties, extending along the 
western shore to the east of the levee system and the undiked high ground at Fisheating Creek, 
and from the Hurricane Gate at Clewiston northward to the mouth of the Kissimmee River, 
including all the Eleocharis flats of Moonshine Bay, Monkey Box, and Observation Shoal, but 
excluding the open water north and west of the northern tip of Observation Shoal; north of 
Monkey Box, and east of Fisheating Bay.  Critical habitat is vulnerable to lake water levels that 
can impact vegetation important for the production of apple snails. 

3.2.2 Florida Manatee Critical Habitat 

The Florida manatee critical habitat was designated in 1976, and includes the following LO 
connected waters: Caloosahatchee River downstream from Florida State Highway 31 bridge, 
Lee County; all U.S. territorial waters adjoining the coast and islands of Lee County; all of Lake 
Worth, from its northernmost point immediately south of the intersection of U.S. Highway 1 
and Florida State Highway A1A southward to its southernmost point immediately north of the 
town of Boynton Beach, Palm Beach County; the Loxahatchee River and its headwaters, Martin 
and West Palm Beach Counties; that section of the intracoastal waterway from the town of 
Seawalls Point, Martin County to Jupiter Inlet, Palm Beach County; the entire inland section of 
water known as the Indian River, from its northernmost point immediately south of the 
intersection of U.S. Highway 1 and Florida State Highway 3, Volusia County, southward to its 
southernmost point near the town of Seawalls Point, Martin County. 

3.2.3 Johnson’s Seagrass Critical Habitat 

Johnson’s seagrass (Halophilia johnsonii) critical habitat (Figure 3-5) was designated in 2000, 
and includes areas of Indian River Lagoon and Lake Worth Lagoon that are downstream of LO 
flows. Johnson seagrass critical habitat is vulnerable to (1) vessel traffic and the resulting 
propeller dredging and anchor mooring; (2) dredging; (3) dock, marina, and bridge construction 
and shading from these structures; (4) water pollution; and (5) land use practices including 
shoreline development, agriculture, and aquaculture. 
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Figure 3-5. Map of Johnson Seagrass (Halophilia johnsonii) Critical Habitat 

3.2.4 Smalltooth Sawfish Critical Habitat 

As stated in the final rule published in the Federal Register on September 2, 2009, smalltooth 
sawfish critical habitat consists of two primary units: the coastal and estuarine habitats of 
Charlotte Harbor and the Thousand Islands.  The Caloosahatchee River, the recipient of seasonal 
freshwater discharges, and the only flood-control outlet leading west from Lake Okeechobee, is 
within the boundary of the Charlotte Harbor unit (Figure 3-6). 

In defining primary constituent elements characterizing smalltooth sawfish critical habitat, NMFS 
determined that the essential features necessary to ensure juvenile recruitment and 
conservation of the smalltooth sawfish are red mangrove and shallow euryhaline habitats 
characterized by water depths between the Mean High Water line and three feet measured at 
Mean Lower Low Water.  These conditions contribute to predator avoidance and habitat for prey 
in areas presently utilized as nursery grounds. 
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Figure 3-6. Smalltooth sawfish critical habitat in the Caloosahatchee River estuary 

3.3 EFFECT DETERMINATIONS 
The following sections describes the effect determinations by the Corps for the interim LORS 
2008 schedule. These determinations are based on coordination with FWS that began on 
November 20, 2015 with receipt of a letter from FWS requesting reinitiation of consultation on 
the 2008 LORS Schedule, and information analyzed that is presented in this analysis. This 
analysis is based on the LORS 2008 baseline (2008-2015), although analysis of WSE (2000-2007) 
and historical (1931-1999) time periods are used for comparison purposes. Formal consultation 
is requested with this Biological Assessment as part of a complete initiation package. 
Conservation guidelines for protected species can be found on the FWS website. 

3.3.1 Historical Climatic Conditions 

When considering the results from this analysis, it is important to take into account the climatic 
conditions during both the LORS and WSE period of record (POR). Figure 3-7 shows a stage 
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hydrograph and the occurrence of extreme climatic events. Between 2008 to the present, 
drought frequency was similar between LORS and WSE (2000-2007), while drought duration was 
longer in WSE, which affected low stage events. In addition, tropical storm activity has been lower 
under LORS, which affects the frequency of high stage events. 

WSE LORS 

Figure 3-7. LO Mean Monthly Stages from 1995 to 2015 

Despite lower tropical storm activity during the LORS POR, analysis of rainfall data in the LO 
vicinity (SFWMD, 2016) reveals that rainfall trends were slightly higher (41.91 +/-7.69 inches) 
compared to WSE (40 +/- 8.74 inches, 2000-2007), but with slightly less variability (Figure 3-8, 
Table 3-2). While LORS did not experience a high rainfall year like 2005 (>50 inches), LORS had a 
high percentage of ideal LO stages (15.5 to 12 ft.) from an ecological standpoint (75%). 
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Figure 3-8. Lake Okeechobee rainfall trends (2000-2015); wet and dry season totals 

Table 3-2. Lake Okeechobee average rainfall trends (2000-2015) 

Season 
WSE LORS 

Average S.D. Average S.D. 

Wet Season Average 30.8 6.2 32.3 5.2 

Dry Season Average 9.2 3.6 9.6 3.5 

Dry and Wet Season Total 40.0 8.7 41.9 7.7 

3.4 LORS “NO EFFECT” DETERMINATIONS 

Federally threatened or endangered species that are known to potentially exist within close 
proximity of the action area, but which will not likely be of concern, are discussed in detail 
below. These species include the Florida panther, the eastern indigo snake, and the Audubon’s 
crested caracara. 
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3.4.1 Audubon’s Crested Caracara and LORS “No Effect” Determination 

Audubon’s crested caracaras have been documented nesting near the project area. 
Specifically, nests have been reported south of Port Mayaca outside of the federal right of way. 
Additionally, it is possible that nests could be found in other areas within the project area, but 
not likely inside the lake. The actions of opening and closing water management structures to 
move water in and out of the lake do not interact with the Audubon’s crested caracara foraging 
and nesting outside the lake. 

Conclusion for Audubon’s Crested Caracara: 

LORS would have no effect on Audubon’s crested caracara. 

3.4.2 Eastern Indigo Snake and LORS “No Effect” Determination 

Eastern indigo snakes may be found along the embankment of the HHD.  However, the regulation 
schedule would not affect the indigo snake, which primarily inhabits upland, and LORS has 
lowered the high stages on the lake (greater than 17 feet NGVD) (Table 3-3). LORS does not 
include any changes to the water regulation infrastructure around the lake, such as the HHD 
where the snake may be found. Since there would be no construction on the HHD levee system 
due to the proposed action, there would be no adverse impact to the eastern indigo snake as a 
result from LORS.  

Table 3-3. Lake Stages Comparing LORS to WSE and Historical Period from Actual Data 
Stage Threshold 
(Feet NGVD) 

Historical 
(1931-2000) 

WSE 
(2000-2008) 

LORS 
(2008-2015) 

>17 4.05% 2.05% 0.00% 

>16 17.04% 10.47% 1.19% 

>15.5 27.12% 19.95% 8.22% 

15.5-12 66.28% 48.70% 74.56% 

<12 6.12% 31.01% 17.19% 

<11 2.31% 21.32% 9.07% 

<10.2 0.22% 13.83% 4.30% 

<9 0.00% 1.33% 0.00% 

<8 0.00% 0.00% 0.00% 

Conclusion for Eastern Indigo Snake: 

LORS would have no effect on the eastern indigo snake. 
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3.4.3 Florida Panther and LORS “No Effect” Determination 

Florida panthers are thought to use HHD and LO for traversing from one habitat to the next. They 
are highly mobile animals and capable of moving to higher ground if they happen to be inside the 
lake when stages are rising. Flows to the Caloosahatchee River and Estuary are not likely to 
inundate panther habitat. 

Conclusion for Panther: 

LORS operations would have no effect on the Florida panther. 

3.5 LORS “MAY EFFECT” DETERMINATIONS 
The Corps has determined that LORS may affect the wood stork, West Indian manatee and its 
designated critical habitat, Okeechobee gourd, Florida bonneted bat, and Everglade snail kite and 
its designated critical habitat. Effect determinations for each species are discussed in detail 
below. 

3.5.1 Okeechobee Gourd and LORS “May Affect, Not Likely to Adversely Affect” 
Determination 

The Okeechobee gourd is known to inhabit LO in natural and man-made islands around the 
northwestern and southern portions of the Lake. In LO, the most stable colonies occur in the 
southeastern quadrant on Torry, Kreamer, and Ritta Islands. The species would likely benefit 
from management of lake stages between 15.5 and 12 feet NGVD. Stages over 16 feet can 
saturate soils and prevent seed germination and recruitment into the population. Lower stages 
promote seed germination and growth, but this comes at a tradeoff with increased invasive plant 
species growth that can outcompete the Okeechobee gourd. LORS has managed lake stages in 
the ideal range (12 to 15.5 feet NGVD) close to 75% of the period of record (POR) (2008 to 2015) 
compared to WSE where the lake stages fell within the preferred range approximately 49% of 
the time and more than the historical record of 66% of the time (Table 3-3). In addition, the 
frequency of stages greater than 16 feet has been reduced to 1% compared to 10% and 17% for 
WSE and the historical record respectively. The frequency of stages below 12 feet for LORS is 
17%, which is less than WSE (31%) but more than the historical POR (6%). 

Conclusion for Okeechobee Gourd: 

LORS may affect, but is not likely to adversely affect the Okeechobee gourd. 

3.5.2 West Indian Manatee and LORS “May Affect, Not Likely to Adversely Affect” 
Determination 

Manatees are known to occur in LO and the canals east and west of the lake. Manatees have 
been injured or killed by operating locks and water management structures in the past.  This led 
to the development of a Manatee Protection Plan for Water Control Structures in 2013 (CESAJ-
SOP NO. 1130-2-3). The Manatee Protection Plan has resulted in the implementation of 
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operational protocols (reduced lock gate closure speeds, spillway gate and culver operation 
protocols) to ensure structure operations do not harm or kill manatees, as well as the installation 
of manatee protection devices (e.g., screens, grates, acoustic detection sensors systems). The 
Manatee Protection Plan is applied to the major structures that move water into and out of Lake 
Okeechobee, which include installation and operation of the PFP structures. 

LO is hydrologically connected to the St. Lucie and Caloosahatchee estuaries, where critical 
habitat is designated.  Manatees feed on a variety of submerged, emergent, and floating 
vegetation, and usually forage in shallow grass beds adjacent to deeper channels. Management 
to reduce high LO stages results in the release of freshwater from LO, along with other tributary 
inflows, and stormwater runoff that can cause large fluctuations in salinity. These fluctuations 
often expose estuarine biota, including vegetation important to manatee foraging, to salinities 
that are outside of their tolerance ranges. Alternatives that maintain flows, and hence estuarine 
salinities, within acceptable limits are best for estuarine health. However, it is important to 
note that the hydrologic model output assumes maximum practicable releases from LO within 
each decision tree zone or band, with consideration of downstream operational constraints. 

This provides a very useful means for comparing the effects of all alternatives. However, the 
decision making process to determine quantity, timing, and duration of the potential release 
considers estuary conditions/needs, potential impacts from lake releases, local runoff, and dry 
weather conditions. Although modeled and represented in the modeling output, maximum 
releases are not always necessary or recommended during actual lake operations. Table 3-4 
indicates that modeling of flows to the Caloosahatchee under LORS would fall in the more 
desirable range at S-79 (450-2800 cfs) a greater period of time (55%) than WSE (37%) resulting 
in less impact to estuarine biota, including aquatic vegetation important to the manatee. Table 
3-5 indicates that flows to the St. Lucie under LORS would fall in the more tolerable range at 
S-80 (350-2000) a slightly higher percentage of time (59 %) compared to 53% under WSE.  This 
suggests a reduced impact from regulatory flood control releases to aquatic vegetation under 
LORS compared to WSE. 

Table 3-4. Caloosahatchee Mean Monthly Flows 
percentage of period of record at S-79 structure 

Water Control Plan Simulation <450 450-2800 2800-4500 >4500 

WSE 46% 37% 10% 7% 

LORS 30% 55% 8% 7% 
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Table 3-5. St. Lucie Mean Monthly Flows percentage of period of record at S-80 structure 

Water Control Plan Simulation <350 350-2000 2000-3000 >3000 

WSE 29% 53% 10% 7% 

LORS 24% 59% 10% 7% 

LO water management flows may effect aquatic vegetation, while this effect is slightly less 
under LORS, with slight improvements to minimum flows for downstream SAV (FWS, 2007). The 
extent of this effect on total aquatic vegetation and foraging habitat availability for the 
manatee is difficult to estimate at this point. 

In addition, SAV in LO has increased under LORS and favorable climate due to greater frequency 
of stages being maintained in the ideal ecological range of 12 to 15.5 feet NGVD (Table 3-3, Figure 
3-9 below). 

Conclusion for Florida Manatee: 

LORS may affect, but is not likely to adversely affect the West Indian manatee or its designated 
critical habitat.  

3.5.3 Wood Stork and LORS “May Affect, Not Likely to Adversely Affect” Determination 

Wood storks are known to forage within LO and ditches near canals.  Water management 
operations affect lake vegetation, inundation of marsh and littoral zones, and overall LO ecology, 
which includes improving the foraging base for wood storks.  The ideal lake stage range is 
between 12 and 15.5 feet (NGVD) (RECOVER, 2007) to promote healthy lake ecology; increasing 
marsh vegetation, submerged aquatic vegetation, water quality, and fish production.  LORS was 
in this ideal range far more than WSE (75% POR vs. 49% of POR) and saw a reduced frequency of 
damaging high stages (1.19% vs. 10.47% of POR) to LO vegetation (Table 3-3). Frequency of high 
stages under WSE was likely influenced due to exceptionally high rainfall events in 2004 and 2005. 
Figure 3-7 provides a stage hydrograph of improved lake stage under LORS, demonstrating that 
LO stage hydrology was maintained between the ideal stage range (green lines) three quarters 
of the 7 year POR.  

Modeling data performed under LORS FSEIS indicates that the WSE and LORS plan would not 
reveal a great difference in the percent of the period of record (POR) (36 years) that the lake 
stage would be between the preferred range; 63% vs. 65% respectively.  However, it did indicate 
that high stage exceedances (> 16 feet NGVD) would be greatly reduced from 15% under WSE to 
5% under LORS (Table 3-6). 

LO marsh vegetation and SAV vegetation have improved under LORS and are a surrogate of 
habitat quality for prey production and access for wood storks. LO vegetation mapping under the 
2007 FWS biological opinion for Everglade snail kite optimal and marginal habitat 
characterization showed increased acreages in overall foraging habitat between 2007 and 
2010/2011. Foraging habitat preferences of wood storks and Everglade snail kite overlap in that 
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they both require a diverse macrophyte community, which includes species like Eleocharis and 
Chara. This kind of habitat is promoted by hydrologic fluctuations within the ideal lake stage 
range (Havens and Gawlik 2005). 

In 2007, marginal habitat was 8,145 acres, and optimal habitat was 8,087 acres, which increased 
to 40,343 (+395%) and decreased to 5,643 (-30%) respectively (Table 3-7). Preliminary 2015 LO 
vegetation analysis results from the northwest marsh area indicates the marginal habitat has 
been maintained since 2010 in the area surveyed (Figure 3-9). 

Table 3-6. Analysis of Lake Stage Frequency from LORS Final Supplemental Environmental 
Impact Statement Modeling of WSE and LORS 

Stage WSE LORS 

>17 4% 0% 

>16 15% 5% 

>15.5 23% 9% 

12-15.5 63% 65% 

<12 14% 26% 

<11 5% 11% 

<10.2 1% 4% 

Table 3-7. Summary of LO Vegetation 
Foraging Habitat 
(acres) 

2003 
(SFWMD survey) 

2007 
(SFWMD survey)* 

2010/2011 
(SFWMD survey) 

2015 
(SFWMD survey)** 

Marginal 36,771 8,145 40,343 24,817 

Optimal 1,925 8,087 5,634 1,129 

*2007 data reflects recovery from hurricanes in 2005; **Preliminary results have not been reviewed and include only 
the northwest marsh. 
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Figure 3-9. Lake Okeechobee Marsh Vegetation Analysis for Optimal and Marginal Snail Kite 
Habitat for Years 2003, 2007, 2010/2011, and 2015 
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The RECOVER 2014 System Status Report revealed that under LORS total SAV increased from 
26,542 acres to 38,731 (+45%) acres (five year average from 2004-2008 to 38,731 acres)(five year 
average from 2009-2013) with a large increase in vascular SAV (8,926 acres to 30,008 acres) 
(Figure 3-10) (RECOVER, 2012). Loss of SAV acreage occurred after the high lake stage event in 
2005 followed by low lake stage events of 2006 and 2007. However, recent highwater events 
under LORS resulted in a decrease of SAV coverage from 33,345 in 2015 to 18,525 acres in 2016, 
which is still above the 2006 levels (SFWMD, 2016b). 

Figure 3-10. Submerged Aquatic Vegetation Trends on Lake Okeechobee 

In summary, the snail kite foraging habitat and SAV analyses are surrogates for vegetation quality 
for prey production and access for wood storks, and indicate that LO vegetation and prey 
improved for wood storks under LORS. 

While lake stage ascension and recession can affect prey availability for wood storks on the lake, 
they are not as important to prey concentration as lake stage (Gawlik, pers. comm.). Marx and 
Gawlik 2007 used a recession rate threshold for LO of -0.05 feet/week to -0.16 feet/per week for 
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the good range. An updated model and associated report are not available, therefore, this 
analysis uses the same rates as a precautionary assessment. Based on observed data, LORS 
performed slightly better than WSE with 31% of the time having recession rates that were 
between -0.05 and -0.16 compared to 28% for WSE (Table 3-8). 

Table 3-8. Percentage of Time Recession Rates are Not Exceeded Comparing 
WSE (2000-2008), LORS (2008-2015), and the Historical Data (1931-2000) 

Recession 
Threshold Historical WSE LORS 

<-0.16 14% 22% 18% 

<-0.05 44% 50% 49% 

Diff 30% 28% 31% 

Conclusion for Wood Stork: 

LORS may affect, but is not likely to adversely affect, wood stork. 

3.5.4 Florida Bonneted Bat and LORS “May Affect, Not Likely to Adversely Affect” 
Determination 

The Florida bonneted bat consultation area includes Okeechobee County, which is within the 
project area. The project area does not include the bonneted bat focal area described by FWS 
(2013).  Suitable roosting habitat could be found in trees surrounding LO. LO also contains open 
water, which is supports insect foraging. Because overall LORS operations have improved LO 
vegetation, the insect prey base has likely improved for the Florida bonneted bat.  

Conclusion for the Florida Bonneted Bat 

LORS will continue to have a beneficial effect on the Florida bonneted bat through increased 
forage opportunities. The Corps has determined that LORS may affect, but is not likely to 
adversely affect the Florida bonneted bat. 

3.5.5 Everglade Snail Kite and LORS “May Affect, Likely to Adversely Affect” Determination 

Everglade snail kites nest and forage in and around LO (Figure 3-11) (USFWS 2015). Snail kite 
recent population trends have improved from a low of about 700 birds in 2007 to a high of around 
1400 birds in 2015, with LO representing about 18% of the population in recent years (Fletcher 
et al., 2017). LORS water management can affect snail kite life history factors related to habitat 
for nesting, production of apple snails, and foraging habitat in proximity to nests that may play a 
role in nest predation and abandonment. 
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Figure 3-11.  Snail kite nest locations from 2010-2015 (*active nests only) 
*Active = only nests where eggs or nestlings were observed 

3.5.6 Apple Snail (Prey Base) Production 

Apple snails are the primary food source for snail kites. It has been suggested, based on 
monitoring in the WCAs, (Darby et al., 2006) that apple snail densities less than 0.14 snails/m2 
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would not support snail kites, and densities above 0.25 snails/m2 are required to consistently 
observe snail kites. Apple snail monitoring has been conducted on LO as a requirement of the 
2007 Biological Opinion (USFWS, 2007). However, the monitoring results have been inconclusive 
in relating stage to apple snail density.  

The apple snail counts (LG2ES, 2015) consistently decreased from a high of 244 snails in 2011 to 
88 in 2015 (Figure 3-12). In 2011, the lowest range of LO stages occurred under LORS, which may 
have resulted in an increase in snail occurrence in the sampling areas (Figure 3-13). Snail densities 
were only above the 0.14 snails/m2 threshold for two years (2010 = 0.19 snails/m2; 2011=0.18 
snails/m2) (Figure 3-14). The rest of the years were between 0.04 snails/m2 and 0.11 snails/m2. It 
is important to note that native apple snail (Pomacea paludosa) counts on LO have been lower 
than exotic snail (Pomacea maculata) counts. Recolonization of snail kites on LO seems, in part, 
consistent with the appearance of exotic snails augmenting the native population (Fletcher, 
2017). 

Figure 3-12. Lake Okeechobee Apple Snail and Egg Cluster Counts from 2010-2015 
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Figure 3-13. Lake Okeechobee Stage Range Associated with Apple Snail Sampling Year 

Figure 3-14. Apple Snail and Egg Density per Square Meter 
U.S. Army Corps of Engineers 
Jacksonville District September 2017 

35 



There are several LO apple snail sampling methodology issues that likely led to low apple snail 
sampling densities. They relate to lake vegetation density, sampling depth limitations, and 
restrictions in sampling where snail kites are nesting, which is also where they are foraging. If 
apple snail densities were decreasing, then apple snail egg clutch counts should be equally low. 
However, the data in Figure 3-12 indicate that the number of apple snail egg clutches have 
increased from a low of 218 in 2010 to a high of 621 in 2014. Snail egg clutch density also has 
remained high ranging between 0.25 to 0.41 egg clutches/m2 with no apparent trend (Figure 3-
14). In addition, if apple snail densities were decreasing then snail kite nesting and nest success 
should also decrease on the lake. However, the nesting data do not suggest this trend. In 
summary, apple snail monitoring results have been generally inconclusive on the lake, but the 
steady increase in the number of egg clutches detected is promising. Strategies to improve apple 
snail sampling methods for LO are currently being explored. 

In recent years, there has been an increase in the abundance of exotic apple snails in Lake 
Okeechobee, which has allowed snail kites to breed in August and through September (USFWS, 
2015). According to nesting data collected from 2010-2015, nests that were initiated in June and 
July and lasted through August and September were more likely to survive than nests initiated 
later. Nests initiated later, in August and September, always failed. Nests starting later in the 
breeding season are more vulnerable to experiencing increasing ascension rates brought on by 
the wet season., Increasing ascension rates have been shown to decrease daily nest survival rate. 
However, recent data in 2016 has seen high nest success in the Moonshine Bay area with late 
nesting from August through November when lake stages have been exceptionally high (Fletcher, 
pers. comm.). 

Table 3-9 explains that under LORS, nest success has been slightly better compared to WSE; 32% 
for LORS and 24% for WSE. The average number of nests per year (62 vs. 16) and fledglings per 
year (20 vs. 5) has increased compared to WSE, and overall nesting at LO has been more 
consistent. No nesting occurred from 2000-2002 and 2007-2009, likely as a result of drought 
conditions and the recovery of littoral zone vegetation from storm impacts. Drought conditions 
were also observed in 2011 when littoral vegetation had recovered and nest counts were 
comparable to the highest number of observed nests under WSE. A series of storms also affected 
LO vegetation under WSE due to high stages and wind-wave damage in 2004 and 2005, which 
likely limited the number of nesting birds from 2004-2006 (Figure 3-15). 

Table 3-9. Snail Kite Nesting Success on Lake Okeechobee 
Total Nest 
Per Year 

Nest 
Success 

Nest 
Success* 

Fledglings 
per Year 

WSE 15 16% 32% 5 

LORS 62 20% 23% 20 

*Excludes years when no nesting occurred on LO 
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Figure 3-15. Nest Success on Lake Okeechobee from 2000-2015 
No nests were detected on LO from 2000-2002 and 2007-2009 

The Snail Kite Reports from Fletcher et al. (2015, 2017) indicated that LO stage recession rates 
and lake stage can affect daily nest survival.  Daily nest survival rates consistently declined with 
increasing recession rates across all wetlands, but the magnitude of the effect varies. They also 
found strong support for ascension rates influencing daily nest survival, although these effects 
were weaker and more variable among wetlands than recession rates. Rapid ascensions, usually 
as a result of summer rains, can drown native snail eggs and thereby reduce future snail kite 
foraging conditions. In addition, rapid ascensions can affect nest stability, causing nest collapse. 
Daily nest survival rates consistently declined with increasing ascension rates across wetlands, 
although the magnitude of the effect varied. 

Rapid recession rates and lower water stages can shorten the window of favorable breeding and 
foraging habitat.  Snail kite nests are fixed in space over time to successfully lay, incubate, and 
fledge hatchlings, which takes 58 total days, on average, for the nest to be successful.  Snail kite 
nests that are higher up in woody vegetation surrounded by water are primarily accessible to 
flying predators. It has been hypothesized that recessions can lower water levels sufficiently so 
as to allow nests to be more accessible to land based predators (Beissinger 1986; Sykes 1987). 
Accessibility of nests to land predators depends upon many factors, primarily proximity to upland 
habitat and water depth.  In LO, nests close to the HHD levee where trees can house raccoons 
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may be most vulnerable.  However, snakes are also predators and can occupy dense vegetation 
far from any land access.  Another hypothesis is that the recession of water can cause apple snails 
to move to areas of deeper water, potentially further away from nests where snail kites would 
be looking to forage. At extremely low water levels (< 10 cm), snails will stop moving and become 
stranded (Darby et al. 2002). The presence of vegetation or flock sediment can make stranded 
snails exceedingly difficult to find. However, observational data from Lake Toho by Olbert (2013) 
does not suggest a change in the frequency of feeding. In addition, lower water levels means that 
nests must be established in more herbaceous vegetation, as opposed to woody vegetation 
closer to the edge of the lake, which leads to an increased risk of nests collapsing due to wind or 
wave run up from fronts and storms (FWS, 2015). 

Nest failure can occur for a variety of reasons not related to water management (LORS or PFP): 
aquatic predators, aerial predators, infertile eggs, eggs rolled out of nest by accident, human 
disturbance, nest collapse from the nesting substrate, extreme climatic events, storms or waves, 
inexperienced parental care, or the injury or mortality of both adults.  Nest cameras have been 
helpful to document the actual cause of nest failure as demonstrated on Lake Toho by Olbert 
(2013), where yellow rat snakes, marsh rice rats, raccoons, owls, fish crows, American alligators, 
and purple gallinules all took eggs or fledglings. USFWS (2015) indicated that potential causes of 
nest failure that may be attributable to water management include terrestrial predators 
(raccoons), water level drop leading to partial or full nest collapse in herbaceous vegetation, and 
water level drop that limits or eliminates foraging habitat around the nest leading to 
abandonment of eggs or nestlings. 

For the purposes of this assessment, recession rates of >0.127, >0.25, and >0.3 feet/week 
(Fletcher 2015) are used in a comparative analysis between historical, WSE, and LORS time 
periods and were identified based on a draft report from Dr. Fletcher based on modeling that is 
now being updated. 

Table 3-10 compares WSE and LORS calculated 7-day recession rates for the POR for WSE (2000-
2007) and LORS (2008-2015). The comparison reveals LORS has a higher percentage of recession 
rates faster than 0.127 feet/week, but a lower percentage of recession rates exceeding 0.25 
ft./week. 

Table 3-10. Frequency of 7-Day Recession Rates for Historical Record, WSE, and LORS 

Recession 
Threshold 

Historical WSE LORS 

<-0.127 22% 31% 58% 
<-0.25 4% 8% 3% 

<-0.3 2% 4% 1% 

Analysis of SFWMM modeling data reveals that recession rates were similar between LORS and 
WSE.  LORS had a slightly higher percentage of rates exceeding -0.127 (20% compared to 18%), 
and a slightly lower frequency of rates greater than 0.25 feet per week (2% compared to 3%). 
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Table 3-11: Recession rate thresholds summarized from LORS Final Supplemental 
Environmental Impact Statement modeling of WSE and LORS 

Recession 
Thresholds WSE LORS 
<-0.127 18% 20% 
<-0.16 11% 11% 
<-0.3 1% 1% 
<-0.25 3% 2% 

A more appropriate analysis for this assessment was not feasible due to the unavailability of 
higher resolution bathymetry. Such an analysis would spatially analyze the estimated depth 
change in a foraging window around individual nests, consider marsh vegetation as the extent of 
potential foraging habitat, and determine the potential for vegetation collapse. Instead, an 
analysis of the relationship between daily nest survival as a function of recession / ascension 
rates by Fletcher et al. (2017) resulted in a lower control limit recession threshold of -0.16 (Figure 
3-16) for Lake Okeechobee. 

Daily Nest 
Survival 
Probability 
(CI) 

Recession – Ascension (ft/week) 

Figure 3-16. Predicted Daily Survival Rates Compared to 7-day Recession-Ascension Rates at 
Lake Okeechobee 

A daily survival rate of 0.95 would result in only approximately 5% nest success rate (0.95^ (58 
days before fledging) and a 0.97 daily survival rate would result in a 30% nest success rate. In 
reality, 7-day recession rates vary greatly over time, therefore survivability rates would also vary 
over time during the course of any nesting season. 
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Further analysis of recession rates and stage changes between LORS and WSE indicates that stage 
differences were lower and frequency of high recession rates (-0.25 feet/week) fewer, but the 
duration of recession periods were similar (Table 3-12). 

Table 3-12. Summary of LO Stage Change (Feet - NGVD), Frequency of High Recession Rate 
and Recession Duration for WSE and LORS 

Year start end 
Start 
Stage 
(feet) 

End 
Stage 
(feet) 

Stage 
change 
(feet) 

High 
Recession 

Rate 
(# of days) 

Recession 
Duration 

(# of days) 
Nesting Nesting 

Succes 

*2000 1-May-00 27-Jun-00 14.43 11.89 2.54 38 58 No 
2001 2-Dec-00 26-May-01 11.58 9.03 2.55 3 176 No 
2002 15-Dec-01 14-Jun-02 14.86 11.6 3.26 29 182 No 
2003 18-Jan-03 23-May-03 16.26 14.56 1.7 9 126 Yes 25% 
2004 1-Dec-03 23-Jul-04 15.95 12.24 3.71 30 240 Yes 30% 
2005 1-Dec-04 30-May-05 16.15 13.98 2.17 27 181 Yes 9% 
2006 1-Dec-05 29-Jun-08 16.69 12.01 4.68 50 211 Yes 64% 
2007 3-Dec-06 4-Jul-07 12.24 8.87 3.37 12 214 No 
2008 1-Dec-07 20-Jun-08 10.25 9.27 0.98 0 202 No 
2009 1-Dec-08 19-May-09 14.28 10.06 4.22 25 170 No 
2010 1-Dec-09 31-Jul-10 13.54 13.81 -0.27 15 243 Yes 7% 
2011 1-Dec-10 25-Jun-11 12.95 9.58 3.37 18 207 Yes 23% 
2012 1-Dec-11 17-May-12 13.77 11.57 2.2 14 167 Yes 16% 
2013 1-Dec-12 1-Jun-13 15.11 13.33 1.78 0 183 Yes 24% 
2014 1-Dec-13 12-Jun-14 14.65 12.38 2.27 3 194 Yes 44% 
2015 3-Dec-14 21-Jul-15 15.57 11.99 3.58 28 231 Yes 24% 

*partial year calculated 

Stage 
Change 

High Recession Rate   > 
0.25 feet per Week 

Recession 
Duration 

WSE Average 3.06 22.86 190.00 
S.D. 1.01 16.06 36.41 

LORS Average 2.27 12.88 199.63 
S.D. 1.47 10.93 27.19 

A general comparison of nesting success data with LO recession rates between nest sampling 
dates indicated that no successful nests occurred with recession rates over 0.19 feet/week and 
recession reversals were more likely to result in nest failure. However, based on a simple 
summary analysis, recession rates between 0.01 to 0.19 feet/week did not conclusively identify 
whether nesting was more successful or not (Table 3-13). 
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Table 3-13. Nest Success and Failure Compared to LO Stage 7-Day Average Recession Rates 
Recession 
(ft./week) 

WSE LORS 
Notes 

Failed Success Failed Success 

0.25 to 0.2 13 0 12 0 No successful nests 

0.19 to 0.06 13 5 123 56 Successful nests; nest failures often 
experience some sort of reversal 

0.05 to 0.01 0 7 16 6 Some failed nests experienced reversals 

<0 (ascension) 18 0 68 11 Failed nests experience reversals 

Unknown 0 2 6 4 

Total 44 14 225 77 

Within the 36 year model POR using eight of the lowest stage levels, analysis of the SFWMD 
(2014) look up table of stage to acres of marsh exposed reveals that LORS was predicted to 
expose an additional 10,000 acres of LO bottom compared to WSE (Table 3-14). However, as 
indicated in Table 3-13, actual implementation of LORS with favorable climate conditions has 
resulted in a lower frequency of LO stages below 11 feet (impacts to lake ecology), which means 
there have been fewer acres of exposed bottom. The levels of additional lake exposure predicted 
under LORS modeling compared to WSE only effect snail kite habitat in years where the stages 
would have been high enough to still inundate the littoral zone; above 10.2 ft. NGVD.  The 
resulting effect is a truncation in snail kite foraging habitat and nesting window. 

Table 3-6. Comparison of Low Stage Difference and Additional Acres of LO Bottom Exposed 
Between WSE and LORS Model Runs 

Date WSE LORS Stage Difference 
Acres 
Exposed 

% Area 
Exposed 

6/22/1974 9.46 9.12 -0.34 -5304 -1.2% 
6/21/1990 9.62 9.27 -0.35 -5950 -1.3% 
7/20/1981 9.97 9.3 -0.67 -11390 -2.5% 
3/3/1982 10.35 9.92 -0.43 -8600 -1.9% 
6/23/1989 10.51 9.97 -0.54 -10368 -2.3% 
6/6/1973 10.64 10.29 -0.35 -8050 -1.8% 
5/9/1968 10.73 9.89 -0.84 -19320 -4.3% 
6/25/1971 11 10.52 -0.48 

average 
-12480 
-10182.8 

-2.8% 
-2.3% 

Please note that the following summary conclusion needs to be qualified with the fact that the 
period of records are short (7 years) and the hurricane events under WSE resulted in complete 
impact to vegetation in the littoral zone, affecting snail kite nesting for the following 3 years. As 
compared with WSE, under the current baseline of LORS, snail kite critical habitat improved and 
resulted in more nesting and foraging habitat due to the lower frequency of high stage 
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exceedances (> 16 feet NGVD) and a greater percentage of stages in the optimal ecological range 
(12-15.5 feet NGVD)(Figure 3-9; Table 3-6).  While apple snail population density changes have 
been inconclusive in relation to stage changes under LORS, the general consensus is that snails 
are present in densities high enough to attract nesting snail kites.  This conclusion has been 
reached because snail kite nesting (313% increase in number per year) and fledgling production 
(300% increase in number per year) has increased on the lake (Table 3-8) and egg clutch density 
has not decreased (Figure 3-14).  As a result of the LORS and slightly higher rainfall in the dry 
season, frequency of low stages, lower than 11 feet, are fewer than under WSE, resulting in a 
lower percentage of time that potential snail kite foraging habitat area is reduced. There has also 
been a lower frequency of stages below 10.2 feet resulting in a lower frequency of PFP use.  Over 
the long-term, LORS modeling data predicts increased frequency of lower lake stages and stages 
where PFP could be used. Although not enough variable climate conditions have been observed 
under LORS, the flexibility in LORS to make releases up to what is prescribed under the water 
control plan allows releases to still be made while  adjusting for real world and near future 
predicted rainfall patterns (Table 3-2), which means modeling reflects the worst case scenario 
for frequency of low stages. Given that stages are lower on the high end under LORS, there is 
likely less risk to snail kite critical habitat, littoral vegetation, compared to WSE.  With respect to 
recession rates, modeling did not reflect a difference in the various recession rates that might 
affect nesting success.  LORS and WSE both exceed the lower threshold of 0.127 ft. /week 18-
20% of the time and the higher threshold of 0.25 ft. /week 2-3% of the POR. Observed data that 
includes favorable climatic trends reflects fewer high recession rates (>0.25 feet/week) under 
LORS compared to WSE.  However, lower recession rates (>0.127 feet/week) are more frequent, 
which may or may not adversely affect snail kite nesting success.  In general, it is difficult to draw 
conclusions between recession rates due to LORS and PFP outflows and nest failure, given 
multiple other factors that can contribute to nest failure. The variability of microtopography and 
accuracy of bathymetry data at LO make water depth determination difficult (+/- 15 cm, USFWS 
2015) in the littoral zone near active nests. 

Conclusion for Everglade Snail Kite: 
LORS operations may affect the Everglade snail kite. 

3.5.7 Everglades Snail Kite Critical Habitat and LORS “May Affect, Not Likely to Adversely 
Affect” Determination 

LO vegetation characterized as marginal and optimal foraging habitat (USACE, 2012) has 
increased greatly under LORS from a low experienced in 2007 under WSE due to tropical storms 
and high stages in 2004-2005 and extreme drought in 2007 (Table 3-3; Figure 3-7). Preliminary 
drafts of 2015 LO vegetation characterization that are only available for the northwest marsh 
indicate that the marginal vegetation has been maintained.  Aerial imagery will be obtained for 
the rest of the southwest marsh and south bay and photointerpretation will be completed near 
the end of 2016. Observed and predicted data indicate that LORS reduces high lake stages, which 
prevents drowning of marsh vegetation (Table 3-3; Figure 3-7). This has led to recovery and 
maintenance of healthy lake vegetation and improvement of foraging conditions for snail kites. 
U.S. Army Corps of Engineers 
Jacksonville District September 2017 

42 



4 

Analysis of rainfall data in the LO vicinity (SFWMD, 2016) reveals that rainfall trends were slightly 
higher during the LORS POR (41.91 +/-7.69 inches) compared to WSE (40 +/- 8.74 inches, 2000-
2007), but with slightly less variability (Figure 3-8). While LORS did not experience a high rainfall 
year like 2005 (>50 inches), ideal rainfall trends cannot alone explain the period of ideal LO stages 
under LORS from an ecological standpoint. 

While modeling of LORS had predicted a greater frequency of stages below 12 and 11 feet 
compared to WSE, what has been observed is just the opposite (Table 3-3). The additional 
flexibility to make releases up to the operational guideline amount under the schedule has likely 
also contributed to LO stages being in an ideal ecological range at a higher percentage of time 
under LORS. Water managers using weather forecasts at weekly, monthly, seasonal, and 
meteorological trend analysis (e.g., El Niño/La Niña, Pacific and Atlantic Multi Decadal Trends) 
are able to optimize water management decisions to reduce high and low stages. Whereas, the 
LORS modeling data in the 2008 LORS SFEIS and water control plan assumed the highest volume 
released for each lake management band. 

LORS has experienced fewer extreme low stages (17% compared to 31% of the POR below <12 
feet; 9% compared to 21% of record below 11 feet) (Table 3-3).  Periodic droughts can occur, like 
those in 2001 and 2007 under WSE, and in 2011 under LORS. Drydowns to 11 feet can be helpful 
every 6-7 years to promote some woody vegetation (trees and shrubs) recruitment for potential 
snail kite nesting. If there had been another drought like 2007 in the LORS period of analysis, 
there may have been a potential for stage frequency below 12 and 11 feet to increase, but the 
change was not likely to be significant given the flexibility under LORS compared to WSE. 

In summary, LORS has reduced the frequency of high stages, and with recent favorable rainfall 
trends (2012-2015), has maintained stages in the ideal range of 12 to 15.5 feet that has 
enhanced lake vegetation for both snail kite nesting and foraging purposes and improved snail 
kite critical habitat. 

Conclusion for Everglade Snail Kite Critical Habitat: 

LORS will continue to have a beneficial effect on snail kite critical habitat. LORS may affect, but 
is not likely to adversely affect snail kite critical habitat. 

INTERRELATED AND INTERDEPENDENT ACTIONS 

The HHD rehabilitation project is the main interrelated activity to the LORS schedule. LORS was 
developed with the intent to lower high stages and reduce stress that could compromise dike 
integrity. HHD repairs are underway and expected to be complete by 2025, and have been 
analyzed under the HHD Dam Safety Modification Study Environmental Impact Statement and 
Complete Initiation Package (2016, Appendix E). At the time HHD repairs are complete, the LORS 
schedule is likely to be have been reevaluated to address the multipurpose described in section 
2 of this BA. 
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Another interrelated activity to LORS operations is LO vegetation management under the 
operations and maintenance authority of the Rivers and Harbors Act of 1899. Vegetation 
management activities are performed to maintain the navigability of the Okeechobee Waterway 
established under the HHD construction in 1931. Nuisance invasive aquatic plants have increased 
and can obstruct navigation as well as impact LO vegetation, ecology, and the Okeechobee gourd. 
The LO Aquatic Plant Control Interagency Task Force manages all vegetation management 
activities for multiple purposes. It is co-chaired by the Corps and includes FWS as a member. The 
Corps supports funding of FWC vegetation management activities to control water hyacinth, 
which can also negatively affect snail kite foraging by making apple snails harder to catch. Aquatic 
invasive plants have increased under both WSE and LORS requiring even more invasive 
management actions (Figure 4-1). Figure 4-1 was created based on LO Aquatic Plant Control Task 
Force data illustrating acres of aquatic invasives estimated from helicopter visual surveys 
(http://www.floridainvasives.org/okeechobee/). POR for monitoring is from June 26, 1989 
through February 2, 2016 and reflects water management schedules and LO stage from Run 25 
operations schedule (prior to WSE), WSE, and LORS. In summary, the LO Aquatic Plant Control 
Task Force coordinates all vegetation/invasive management activities with the FWS to reduce 
adverse effects on snail kite and wood stork habitat, as well as directly on the Okeechobee gourd.  
LORS improves lake ecology conditions for natural vegetation, but also improves conditions for 
aquatic invasive species. This requires more vegetation management that is closely coordinated 
with FWS to avoid and minimize any potential adverse effects. 

The Corps expects that the SFWMD will propose to use portable forward pumps to mitigate 
impacts to water supply at low lake levels. While no current permit exists for SFWMD to install 
and used the PFP, the Corps expects that SFWMD will request a permit when PFP are needed at 
low lake levels in the future. The Corps will then analyze PFP effects through the ESA section 7 
consultation process associated with the DA permit action. 
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Figure 4-1. Helicopter Survey Visual Estimates of Aquatic Invasive Plant Acres (Dark Line) 
Related to Lake Okeechobee Stage (Blue Line) 

5 CUMULATIVE EFFECTS ANALYSIS 

LORS management is based on rainfall, inflows, stage, storage outside of the lake, and forecasts. 
A number of restoration related projects are likely to affect stage, inflows, or storage capacity 
outside of the lake that could affect water management decisions under LORS. A number of 
projects managed by the state and other entities contribute to snail kite population 
improvements, but do not affect LO stage: SFWMD dispersed water storage, the Kissimmee River 
chain of lakes operations, mitigation areas (e.g., Mary A mitigation), stormwater treatment areas, 
NRCS restoration projects, and vegetation/water management of other lakes in the Kissimmee 
River Valley and WCA/ENP marsh. In general, all of these actions under coordination with 
FWS/FWC help contribute to the Everglade snail kite population recovery. 

6 CONCLUSIONS 

The Corps has determined that LORS has overall benefited lake ecology by reducing high lake 
stages and improving overall habitat conditions for the wood stork, West Indian manatee, 
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Okeechobee gourd, Florida bonneted bat, and Everglade snail kit. The Corps determined that 
LORS may affect, but is not likely to adversely affect the following species: wood stork, West 
Indian manatee and its designated critical habitat, the Okeechobee gourd, the Florida bonneted 
bat, and designated critical habitat for the Everglade snail kite. The Corps has determined that 
LORS may affect, and is likely to adversely affect the Everglade snail kite. The Corps finds no effect 
on the Florida panther, Eastern indigo snake, and Audubon’s crested caracara as a result of LORS. 
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HISTORY OF CONTACTS MADE WITH SERVICE 

• June 7, 2017, receipt of SFWMD letter determining that the permit for PFP would not 
be sought 

• December 19, 2016, transmittal of original biological assessment (analyzing LORS and 
PFP) to USFWS 

• June 6, 2016, U.S. Army Corps of Engineers meeting (Andrew LoSchiavo) with FWS 
(Steve Schubert) to discuss recession thresholds. Steve recommended using a range of 
thresholds given that the model recession rate thresholds would not be completed in 
time for this report. 

• April 15, 2016, U.S. Army Corps of Engineers phone call with FWS to discuss scope of 
ESA consultation and timing. FWS had indicated they intend to provide one take 
statement for LORS and the PFP. Corps requested separate incidental takes statements 
for LORS and PFP, FWS indicated they would consider this request. Discussed 
identification of benefits for snail kites.  Corps indicated that new modeling data would 
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not be available with a new POR, but that the Corps would include a description of what 
might happen to lake stage under the 2007 drought scenario under WSE. FWS 
recommended accounting for benefits of other Corps/SFWMD actions to snail kite 
species to offset any identified take by FWS, as they may require compensation for a 
large take statement for snail kites based on new FWS draft mitigation policy.  Corps 
clarified that this appeared to depart from prior ESA Section 7 Consultation handbook 
that advises it is not appropriate to require mitigation for the impacts of incidental take.  
For example, how have STAs contributed to snail kite population rebuilding.  FWS 
expects % calculation of POR in which recession rates were met or not met.  FWS 
indicated we need to be clear about how long we expect the consultation to cover the 
current LORS and PFP action. 

• April 1, 2016, U.S. Fish and Wildlife Service email from Steve Schubert to Andrew 
LoSchiavo, Corps, providing FWS ESA Section 7 consultation checklist to help inform 
what to include in the Corps biological assessment. 

• March 18, 2016, U.S. Fish and Wildlife Service letter to Corps indicating completion of 
review of Corps letter dated March 8, 2016 request for information under ESA Section 7 
for the Lake Okeechobee Regulation Schedule water management, as well as the 
associated regulatory action for South Florida Water Management District operation of 
Portable Forward Pumps. Recommendation to evaluate: crested caracara, Eastern 
indigo snake, Everglade snail kite, Florida bonneted bat, Florida panther, West Indian 
manatee, Wood stork, Okeechobee gourd, Everglade Snail Kite. 

• March 8, 2016 U.S. Army Corps of Engineers request for information under ESA Section 
7 consultation re-initiation. 

• February 4, 2016, U.S. Army Corps of Engineers email to FWS (Tim Breen, Bob 
Progulske, Steve Schubert) providing draft LORS ESA Section 7 consultation re-initiation 
draft scope. 

• December 22, 2015 U.S. Army Corps of Engineers letter to FWS indicating Corps, 
Jacksonville District, interest to seek re-initiation of ESA consultation for holistic water 
management operations under LORS and include consideration for SFWMD PFP 
operation. 

• December 3, 2015 U.S. Army Corps of Engineers phone call with U.S. Fish and Wildlife 
Service (Eric Summa, Dr. Gina Ralph, Bob Progulske, Tim Breen, Steve Schubert) to 
discuss re-initiation recommendation from FWS, preliminary response by Corps, general 
scope of re-initiation, discussion of programmatic or other holistic consultation to 
include both LORS and PFP. 

• November 20, 2015 U.S. Fish and Wildlife Service letter to Corps request to reinitiate 
consultation for LORS under ESA Section 7, which could also include the installation and 
operation of PFP. The major reason for re-initiation is the quantification of incidental 
take for snail kites. 
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9 REPORTS AND DATA CONSIDERED 

• USFWS, 2015. Draft Biological Opinion (July 23, 2015) to Corps 
• LO stage, flows, and rainfall ranging from 1931 to present. Courtesy Jonathan Jenkins, 

U.S. Army Corps of Engineers Operation division, May, 2016, from Corps database and 
DbHydro (SFWMD database). 

• 2008 LORS modeling data of stages from Ravindranath Ramnath, Corps. 
• 2013 LORS biological assessment to National Marine Fisheries Service and 2015 NMFS 

concurrence letter to address effects of LORS on indirect affects by LORS on smalltooth 
sawfish would not adversely affect sawfish and not adversely modify critical habitat, and 
may indirectly benefit seagrass habitat in the St. Lucie estuary. 

• Snail Kite nest success data from Dr. Rob Fletcher from University of Florida 
• LO Aquatic Plant Control Task Force data from Jon Lane, Corps. 
• Personal Communication by phone with Dr. Dale Gawlik from Florida Atlantic University 

on wood stork trends on LO and importance of stage, vegetation, recession rates. June 
20, 2016. 

10 LIST OF PREPARERS 

Andrew LoSchiavo, Section Chief, U.S. Army Corps of Engineers, Planning Division, 
Environmental Branch, Restoration and Resources Section , 
andrew.j.loschiavo@usace.army.mil, 904-232-2077 

Taura Huxley, Biologist, U.S. Army Corps of Engineers, Planning Division, Environmental Branch, 
Restoration and Resources Section, taura.a.huxley@usace.army.mil, 904-232-3691. 
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U.S. 
FJS11 & W ILD.Llf"£ 

SP<VlC E United States Department of the Interior 

FfSH AND WILDLIFE SERVICE 
South Florida Ecological Services Office ~ 

1339 20th Street 
~~ .• 

~ .~ 
Vero Beach. Florida 32960 

June 4, 2018 

Jason A. Kirk, Colonel 
District Commander 
U.S. Army Corps ofEngineers 
701 San Marco Boulevard, Room 372 
Jacksonville, Florida 32207-8175 

Service Consultation Code: 04EF2000-2006-F-0072 
Service Consultation Code: 04EF2000-2016-F-0245 

Service CPA Code: 04EF2000-2016-CPA-0133 
Formal Consultation Initiation Date: July 19, 2017 

Applicant: U.S. Army Corps ofEngineers 
Project: Lake Okeechobee Regulation Schedule 

Dear Colonel Kirk: 

This letter transmits the U.S. Fish and Wildlife Service's (Service) Biological Opinion (BO) 
( enclosed), based on our review ofinformation regarding the Lake Okeechobee Regulation 
Schedule (LORS) reinitiation (request letter dated December 22, 2015) and its effects on the 
Everglade snail kite (Rostrhamus sociabilis plumbeus; hereafter, snail kite), in accordance with 
section 7 of the Endangered Species Act of 1973, as amended (Act) (16 U.S. Code [U.S.C.] 1531 
et seq.). One reason for reinitiation was the quantification of incidental take for snail kites in the 
2007 LORS BO used habitat as a surrogate; therefore, it did not enumerate and exempt a 
quantity ofindividual snail kites that could be taken through injury or death (harm). Using 
habitat as a surrogate for incidental take was the best option when the LORS BO was written in 
2007; however, since then the Service bas developed techniques for quantifying take of 
individual snail kites and new case law along with updated Service policy instructs that take of 
individual animals must be enumerated whenever possible. 

The current version of the LORS is intended to remain in effect until about 2025, when the 
Herbert Hoover Dike (HHD) Repair and Rehabilitation is anticipated to be completed along with 
potential water storage benefits from initial components of the Comprehensive Everglades 
Restoration Plan (CERP) such as the C-44 Reservoir and STA and C-43 Reservoir. At that time, 
a new regulation schedule and section 7 consultation may be needed for Lake Okeechobee. 

This BO is based on information provided in the Corps' Biological Assessment (received 
July 19, 2017 and updated September 28, 2017), meetings, analysis ofmodeling output, and 
additional information. The Corps offered effect determinations for species potentially affected 
by the LORS in the table below. The designated critical habitat for the Florida bonneted bat 



  

   
  

      
     

        
           

 
    

   
 

   

      

     

   

     

      

     

    

 
 

  

  
   

   

 
  

  

  
  

  

       
  

         
       

Jason A. Kirk, Colonel Page 2 

(Eumops floridanus) has not been finalized; therefore, no determination was made for that 
species’ critical habitat. 

The Service concurs with the Corps’ “may affect, but is not likely to adversely affect” effect 
determinations for species or critical habitats in the table below.  The Service concurs that the 
project “may affect” the Everglade snail kite and its critical habitat and further has made a 
determination of “may affect, and is likely to adversely affect” for both.  A complete 
administrative record of this consultation is on file in the South Florida Ecological Services 
Office, Vero Beach, Florida. 

Species or Critical Habitat Potentially Affected Status Corps' LORS 
Determination 

Cape Sable seaside sparrow (Ammodramus maritimus 
mirabilis) Endangered No Effect 

Eastern indigo snake (Drymarchon corais couperi) Threatened No Effect 
Everglade snail kite (Rostrhamus sociabilis plumbeus) Endangered May Affect 
Florida bonneted bat (Eumops floridanus) Endangered MANLAA* 
Florida panther (Puma (=felis) concolor coryi) Endangered No Effect 
Northern crested caracara (Caracara cheriway) Threatened No Effect 
West Indian manatee (Trichechus manatus) Threatened MANLAA 

Wood stork (Mycteria americana) Threatened MANLAA 

Okeechobee gourd (Cucurbita okeechobeensis ssp. 
okeechobeensis) Endangered MANLAA 

Cape Sable seaside sparrow: Entire Population 
designated critical habitat Final No Effect 

Everglade snail kite; Florida Population designated 
critical habitat Final May Affect 

West Indian manatee; Entire Population designated 
critical habitat Final MANLAA 

*MANLAA = May Affect, but Not Likely to Adversely Affect 

The Service has concluded in this BO that the proposed action is not likely to jeopardize the 
continued existence of the snail kite or result in the destruction or adverse modification of its 
designated critical habitat. The BO includes an Incidental Take Statement exempting anticipated 
take from the prohibitions of section 9 of the Act, provided such taking is in compliance with its 
terms and conditions. 



Jason A. Kirk, Colonel Page 3 

Tribal Considerations 

The Service also recognizes the Seminole Tribe of Florida has federally protected water 
entitlement rights, and that LORS, or other water control structures and pumps, may provide 
water to the Big Cypress and Brighton Seminole Indian Reservations. There is a Water Rights 
Compact between the Seminole Tribe, the State ofFlorida, and the South Florida Water 
Management District (District; Pub. L. No. 100-228, 101 Stat. 1566 and Chapter 877-292 Laws 
ofFlorida as codified in section 285.165, Florida Statutes). 

Thank you for your cooperation and effort in protecting fish and wildlife resources. If you have 
any questions on this project, please contact me at 772-562-3909. 

Sincerely yours, 

DJ.I~ 
Donald (Bob) Progulske 
Everglades Program Supervisor 
South Florida Ecological Services Office 

Enclosure 

cc: (w/enclosure) electronic only 
Corps, Civil Works Division, Jacksonville, Florida (Gina Ralph, Andrew LoSchiavo) 
Corps, Regulatory Division, Palm Beach Gardens, Florida (Alisa Zarbo, Krista Sabin) 
District, West Palm Beach, Florida (Ernie Marks, Eva Velez) 
FDEP, Tallahassee (Drew Bartlett, Edward Smith) 
DOI, Washington, D.C. (Marshall Critchfield) 
FWC, Okeechobee, Florida (Don Fox, Tyler Beck) 
FWC, Tallahassee, Florida (FWC-Office of Conservation Planning Services) 
FWC, West Palm Beach, Florida (James Erskine) 
Seminole Tribe ofFlorida, Hollywood, Florida (Stacy Myers, Whitney Sapienza, 

Cherise Maples) 
Service, Atlanta, Georgia (Jerry Ziewitz) 
Service, Vero Beach, Florida (Steve Schubert) 
SOL/DOI, Atlanta, Georgia (Mike Stevens) 



Biological Opinion 

Lake Okeechobee Regulation Schedule 

.....~ 
8BIIVICB 

Service Consultation Codes: 04EF2000-2006-F-0072 
04EF2000-2016-F-0245 

Prepared by: 
U.S. Fish and Wildlife Service 

South Florida Ecological Services Field Office 
Vero Beach, Florida 

£.,,.PJ~
cmald (Bob) Progu1sk 

J4h(L 'i, ?J)/'g 
Date 

Everglades Program Supervisor 
South Florida Ecological Services Field Office 
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SAV Submerged Aquatic Vegetation 

SD Standard Deviation 

SE Standard Error 
SEIS Supplemental Environmental Impact Statement 
Service/USFWS U.S. Fish and Wildlife Service 

SJM St. John's Marsh 

SOL Office of the Solicitor 
SR Predicted historic nest success rate in Lake Okeechobee 

STA(s) Stormwater Treatment Area(s) 
TFP Temporary Forward Pumps 

Toho Lake Tohopekaliga 
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TSP Tentatively Selected Plan 

WCA(s) Water Conservation Area(s) 
wk week 

WSE Water Supply and Environment 
WY Water Year 
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CONSULTATION HISTORY 

The development of the Lake Okeechobee Regulation Schedule (LORS) has a long consultation 
history.  In order to make this document easier to read, the consultation history is in Appendix A.   

BIOLOGICAL OPINION 

A Biological Opinion (BO) is the document required under the Endangered Species Act (Act) 
that states the opinion of the U.S. Fish and Wildlife Service (Service) as to whether a proposed 
federal action is likely to jeopardize the continued existence of listed species or result in the 
destruction or adverse modification of designated critical habitat.  This BO addresses the effects 
to the Everglade snail kite (Rostrhamus sociabilis plumbeus; hereafter snail kite) resulting from 
the continued implementation of the Lake Okeechobee Regulation Schedule (LORS) (the action). 

“To jeopardize the continued existence of a listed species” means to engage in an action that 
reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood of both 
the survival and recovery of a listed species in the wild by reducing the reproduction, numbers, 
or distribution of the species (50 CFR §402.02). This BO examines whether the action is likely 
to jeopardize the continued existence of the snail kite. 

This BO relies on the regulatory definition of “destruction or adverse modification” of critical 
habitat at 50 CFR §402.02.  Destruction or adverse modification means a direct or indirect 
alteration that appreciably diminishes the value of critical habitat for the conservation of a listed 
species. Such alterations may include, but are not limited to, those that alter the physical or 
biological features essential to the conservation of a species or that preclude or significantly 
delay development of such features.  

This BO is based on information provided in the Corps’ Biological Assessment (BA), meetings, 
analysis of modeling output, and additional information.  A complete administrative record of 
this consultation is on file in the South Florida Ecological Services Office, Vero Beach, Florida. 

1.0 DESCRIPTION OF PROPOSED ACTION 

1.1 Proposed Action 

This reinitiation of consultation for the 2008 LORS (an ongoing action) is to address the 
Service’s expressed need to quantify incidental take for snail kites and replace the current 
vegetation incidental take surrogate.  The original consultation for the 2008 LORS was 
completed with the Service on October 15, 2007.  The LORS developed in 2007 was planned to 
be revised in 2010; however, due to construction reinforcing the Herbert Hoover Dike (HHD) 
around Lake Okeechobee that revision is now scheduled to occur in 2025. 
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Lake Okeechobee Regulation Schedule 

The 2008 LORS was developed to manage surface water movement into and out of Lake 
Okeechobee to meet congressionally authorized project purposes including flood control, water 
supply, navigation, fish and wildlife enhancement, and recreation.  The decision matrices are 
shown in Figure 1 and Figure 2, and imply that there is some flexibility for water managers 
within the matrices. (Note: all tables and figures appear at the end of each major section in 
which they are first referenced). This flexibility may be important for mitigating potential future 
adverse effects of water management on snail kites.  The 2008 LORS replaced the Water Supply 
and Environment schedule (WSE) and went into effect on April 28, 2008.  One goal for the 
LORS was managing lower lake stages as extended periods of previously high water levels 
caused stress not only to the ecological quality of the lake’s littoral zone, but more importantly to 
the integrity of the HHD.  Another goal for the LORS was to reduce high regulatory releases to 
the St. Lucie and Caloosahatchee estuaries, while balancing the needs of other project purposes 
such as flood control, water supply, and navigation.  The Corps provided the Service with a 
Biological Assessment (September 2017; see Appendix A for Consultation History) to address 
the effects of water management associated with LORS on federally listed species. 

The LORS operational guidelines include: Part C-Define Lake Okeechobee Discharges to the 
Water Conservation Areas (Figure 1) and Part D-Define Lake Okeechobee Discharges to 
Tidewater (Figure 2).  The changes between WSE and LORS included the following: 1) the low 
and high elevations to manage lake levels are 11.50 feet (ft) to 17.25 ft, NGVD, with “up to 
maximum” releases to tidewater when in Band A, if lake stage is greater than 17.25 ft; 2) 
Regulatory Bands A, B, and C bottoms are lower compared to WSE, resulting in a more 
proactive schedule to limit high water conditions in Lake Okeechobee; 3) allowance for the 
opportunity to reduce moderate to extreme high discharges to the St. Lucie Estuary (e.g., when 
comparing the LORS to the WSE schedule, the Band B maximum discharges at S-80 are lowered 
from 3,500 to 2,800 cubic feet per second [cfs], and Band C maximum discharges at S-80 are 
lowered from 2,500 to 1,800 cfs); and 4) the LORS allows for the possibility of beneficial base 
flows to the Caloosahatchee Estuary pending South Florida Water Management District 
(District) approval on a case by case basis. 

The LORS also tries to address long-term weather patterns by applying tributary hydrologic 
conditions that represent longer term wet or dry conditions persisting in the tributaries. This is 
accomplished in two ways.  The Palmer Drought Severity Index is used instead of the 30-day net 
rainfall, and the 14-day mean Lake Okeechobee net inflow replaced the 14-day mean S-65E 
flow.  The Palmer Drought Severity Index is a meteorological index that responds to weather 
conditions that have been abnormally dry or abnormally wet.  The index is calculated based on 
precipitation and temperature data, as well as the local available water content of the soil. More 
information regarding the LORS and description of the model runs are available in the 2007 
Supplemental Environmental Impact Statement (Corps 2007) and the 2008 water control plan 
(Corps 2008); also available at: http://www.saj.usace.army.mil/Portals/44/docs/h2omgmt/ 
LORSdocs/2008_LORS_WCP_mar2008.pdf. 
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The LORS was anticipated by the Service to expire around 2010 and be replaced by a new 
regulation schedule; however, that has not happened.  This reinitiation does not include any 
changes to LORS operations, only a new assessment of its effects on federally listed species and 
an update of the quantification of incidental take for snail kites to replace the use of habitat as a 
surrogate.  We anticipate the LORS to be in effect until 2025 when HHD repairs would be 
sufficient to allow for operational changes to the existing LORS. At that time, a new 
consultation may be necessary. 

1.2 Action Area 

The Act implementing regulations define the action area as all areas in which a listed species can 
be affected directly or indirectly by the federal action and not merely the immediate area 
involved in the action (50 CFR 402.2).  The geographic scope of the analysis within the 2007 
LORS Final Environmental Impact Statement (FEIS) included Lake Okeechobee, the St. Lucie 
and Caloosahatchee estuaries, the Water Conservation Areas (WCAs), and Everglades National 
Park (ENP).  However, the snail kite can be found foraging in wetlands outside of this area 
(e.g., Kissimmee Chain of Lakes [KCOL], St. John’s Marsh, Grassy Waters Preserve, etc.). 

The LORS has the potential to affect hydrology in Lake Okeechobee and into the 
Caloosahatchee and St. Lucie Estuaries, the Water Conservation Areas (WCAs), and Everglades 
National Park.  However, the modeling completed for the LORS (Corps 2008) and previously 
analyzed by the Service, showed minimal effects to snail kite habitat in the WCAs and ENP 
(Service 2007).  Additionally, snail kites are not known to use the Caloosahatchee or St. Lucie 
Estuaries; therefore, for this BO, the direct and indirect effects of the action on snail kites are 
primarily in Lake Okeechobee.  However, the snail kite is considered a nomadic species that can 
move among various wetland habitats in central and south Florida.  Therefore, while the major 
hydrological effect is within Lake Okeechobee (relative to kites), there are potential population 
level effects if the movement of snail kites either into or out of Lake Okeechobee is caused by 
the action. For example, if Lake Okeechobee is a sink for snail kites (i.e., attractive nuisance), 
that could affect the entire population, or if more snail kites move to the lake that has the 
potential to decrease pressure on existing resources (i.e., prey or nest sites) for other snail kites in 
other locations.  That, in turn, may improve their survival.   

Also, snail kites move around Florida and use Lake Okeechobee as a central hub in which to 
forage outside the nesting season; therefore, if the foraging conditions are reduced by an action 
in the lake, then snail kites which forage there but do not nest there may be affected.  According 
to Fletcher et al. (2016b), “There has been more dispersal of breeding birds between the 
Kissimmee River Valley (KRV) and Okeechobee than Okeechobee and Everglades.” While this 
indicates a greater magnitude of effects between Lake Okeechobee snail kites and the KRV snail 
kites than Lake Okeechobee and to the south, there are still potential population-wide effects.  
Fletcher et al. (2016b) also wrote “regional philopatry has been very high for KRV and the 
Everglades, but less so for Okeechobee and the STAs” which means there’s a higher potential for 
mixing of snail kites from Lake Okeechobee and the STAs into other breeding locations.  
Fletcher et al. (2016b) also wrote, 
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“The STAs appear to be a mixing ground for nesting birds, with approximately half of 
the birds [i.e., snail kites] observed to breed coming from KRV and half coming from 
the Everglades. In addition, a greater proportion of birds [snail kites] recruited into the 
Everglades have come from Lake Okeechobee than from other regions.  Consequently, 
in the short term the STAs and Lake Okeechobee may be influential in acting as 
breeding stepping stones across the range.” 

Therefore, indirect effects could occur in any areas where snail kite behavior patterns may be 
altered. While the action may not have direct effects on snail kite habitat conditions outside of 
Lake Okeechobee, this BO considers the proposed action in the context of the overall 
distribution of the species, because it may affect the behavior of the species itself. Therefore, we 
have defined the action area for this consultation to include all water bodies that a snail kite may 
use during its lifetime (Figure 3).  The Corps has stated that they do not have operational control 
over some of these areas. 

1.3 Summary of Proposed Action 

The proposed action is the continuation of the LORS, i.e., the overall management of water 
levels within, and outflows from Lake Okeechobee.  The action area for this consultation 
includes the entire range of the snail kite because the action may affect the behavior patterns of 
the species itself. 
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1.4 Tables and Figures for Section 1 

Figure 1. Part C decision matrix of the LORS for determining surface water releases from Lake 
Okeechobee to the WCAs (from Corps 2008). 
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Figure 2. Part D decision matrix of the LORS for determining surface water releases from Lake 
Okeechobee to the Caloosahatchee and St. Lucie Estuaries (from Corps 2008).  

6 



      
 

  
    

    
 

  
 

  

Figure 3. Action area (yellow cross-hatching) for the formal consultation on the LORS (from 
Service’s 2007 LORS BO).  

2.0 CONCURRENCE WITH “NOT LIKELY TO ADVERSELY AFFECT” 
DETERMINATIONS 

2.1 Okeechobee Gourd 

The Okeechobee gourd is an annual or perennial vine endemic to Florida, known to occur in 
natural and man-made islands around the northwestern and southern portions of Lake 
Okeechobee. The seeds germinate in early spring during the dry season.  Seedlings do not 
tolerate water-soaked soil for extended periods, and by the rainy season, the vines will have 
climbed shrubs, avoiding complete inundation as water levels rise.  In Lake Okeechobee, the 
most stable colonies occur in the southeastern quadrant on Torry, Kreamer, and Ritta Islands.  
The 2004-2005 hurricanes impacted the gourd population in Lake Okeechobee.  High winds and 
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surging water disrupted most of the known gourd communities in the lake, and sustained high 
water levels throughout 2005 did not favor their recolonization.  In 2006, water levels dropped 
significantly due to low rainfall throughout the year, and the gourd reappeared in several areas. 
The 2007 LORS BO concluded that lowered lake stages (an average of 1.0 to 1.5 ft) was 
expected to expose more growing substrate for longer periods, and would likely benefit the 
gourd.  However, after drought conditions persisted in 2007, the population appeared to have 
been reduced based on observations of moonflower (Ipomoea alba; a competitive native plant) 
vines in areas where gourds were known to occur. In addition, low water levels in 2007 and 
2008 enabled fires to spread through the marshes of northwestern Lake Okeechobee.  Subsequent 
surveys of the spoil islands that once supported populations in this area of the lake have been 
unable to document any gourds.  Annual surveys continue to indicate that stable populations of 
the Okeechobee gourd currently persist on Torry, Kreamer, and Ritta Islands.  The overall lower 
water conditions of the LORS are not expected to adversely affect the Okeechobee gourd in Lake 
Okeechobee. The Service concurs with the Corps’ determination that the proposed action may 
affect, but is not likely to adversely affect, the Okeechobee gourd. 

2.2 West Indian Manatee 

The West Indian manatee is listed as a threatened species under the Act (16 U.S.C. 1531  
et seq.)(32 FR 4001) and is further protected as a depleted subpopulation under the Marine 
Mammal Protection Act (16 U.S.C. 1361-1407).  They were down-listed from “endangered” to 
“threatened” on March 30, 2017 due to increases in their population estimate and improvements 
in their habitat.  Manatees may occupy any inland and coastal waters of south Florida including 
estuaries, bays, rivers, creeks, and canals (Service 2001) where water control structures allow.  
According to the Service’s geographic information system database, they have been recently 
observed within Lake Okeechobee and its rim canal (i.e., L-47 Canal), the Kissimmee River 
(i.e., C-38 Canal), and the C-44 and C-43 Canals.  The two most significant threats to the Florida 
manatee population statewide are collisions with watercraft and the loss of warm water habitat 
(Runge et al. 2007).  Other threats include crushing or entrapment in gates and locks, 
entanglement in ropes, lines, and nets, ingestion of fishing gear or debris, vandalism, poaching, 
and exposure to red tide brevetoxin (Bossart et al. 1998).   

Manatees may occur year-round in Lake Okeechobee.  From 2000 through 2012 there were 
64 manatee deaths reported from the Lake Okeechobee area. There are no synoptic surveys for 
manatees in the lake; therefore, the Service relies on manatee death reports as a way to indicate 
manatee occurrence in the lake. This action has the potential to directly affect water levels in 
Lake Okeechobee, and indirectly, the extent and health of SAV resources within the lake. 
However, food in general is not limiting to manatees and the navigational locks are operable at 
all lake stages (with a minimum of one opening per day at lake stages below 9.0 ft); therefore, 
there is minimal risk that manatees would become trapped in Lake Okeechobee during low 
water. If manatees are observed in the lake during low water, the resource agencies (FWC, 
Service) would determine if they are at increased risk of injury or mortality and determine an 
appropriate response.  The Corps determined that the LORS may affect, but is not likely to 
adversely affect the West Indian manatee. The Service concurs with the Corps’ determination. 
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2.3 West Indian Manatee Critical Habitat 

Critical habitat for the Florida subspecies (Trichechus manatus latirostris) was designated in 
1976 [50 Code of Federal Regulations [CFR] §17.95(a)].  No specific primary or secondary 
constituent elements were included in the critical habitat designation. However, experts agree 
essential habitat features for the manatee include SAV or seagrasses for foraging, shallow areas 
for resting and calving, channels for travel and migration, warm-water refuges during cold 
weather, and fresh water for drinking (Service 2001). No designated manatee critical habitat 
occurs within the proposed project area.  In turn, Lake Okeechobee is hydrologically connected 
to the St. Lucie and Caloosahatchee Estuaries, where critical habitat is designated, and water 
releases from Lake Okeechobee under the LORS (timing, duration, and volume) have the 
potential to beneficially or adversely affect salinity conditions in the estuaries, and thereby affect 
manatee forage (freshwater and saltwater plants).  The Corps (2016) analyzed the effects of the 
LORS and WSE on the St. Lucie and Caloosahatchee Estuaries and determined that the LORS 
performed better than WSE.  There was a slight reduction of adverse effects from both high flow 
and drought-flow events and a resulting benefit to the more optimal flow events. While this 
should provide improving foraging conditions of the LORS over WSE, the Corps was unable to 
determine a better extent of this effect on total aquatic vegetation and manatee foraging habitat. 
The Corps determined that the LORS may affect, but is not likely to adversely affect manatee 
critical habitat.  The Service concurs with the Corps’ determination. 

2.4 Florida Bonneted Bat 

The Florida bonneted bat is Florida’s largest bat, weighing approximately 1.1 to 2.0 ounces, with 
a 19 to 21 inch wingspan and a body length of 5.1 to 6.5 inches.  The Florida bonneted bat is 
Florida’s only endemic bat and is listed by FWS (November 1, 2013) as endangered under the 
Act and by FWC as a state listed endangered species.  The range of this species is limited to 
southern Florida, although this species was encountered in 2008 in two locations within the 
Kissimmee River Wildlife Management Area north of Lake Okeechobee. Relatively little is 
known regarding the ecology and habitat requirements of this species.  The diet of the Florida 
bonneted bat primarily consists of flying insects.  In general, bats will forage over ponds, 
streams, and wetlands, and require roosting habitat for daytime roosting, protection from 
predators, and rearing of young (FWC 2011).  Due to the species’ small range, the greatest 
threats to Florida bonneted bats are loss of habitat, including the destruction of natural roost 
sites, and natural disasters such as hurricanes, since the impact could occur throughout its entire 
range. Other perceived threats include pesticide and herbicide use, which decreases the 
population of insects, the bats’ primary prey. 

The project is within the Service’s Florida bonneted bat consultation area (includes Okeechobee 
County), but not within the bonneted bat focal area.  Suitable roosting habitat could be found in 
trees surrounding Lake Okeechobee.  Lake Okeechobee also contains open water, which is 
amenable to Florida bonneted bat foraging for insects.  Because overall LORS operations have 
improved the lake’s vegetation, the insect prey base has likely improved for the Florida bonneted 
bat. LORS may continue to have a beneficial effect on the Florida bonneted bat through 
improved or maintained forage opportunities.  The Corps determined that the LORS may affect, 
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but is not likely to adversely affect the Florida bonneted bat.  The Service concurs with the 
Corps’ determination.  Critical habitat for the bonneted bat is under development by the Service. 

2.5 Wood Stork 

The wood stork is a large, white, long-legged wading bird that relies upon shallow, freshwater 
wetlands for foraging. Species status was upgraded from endangered to threatened under the Act 
on June 30, 2014.  Critical habitat has not been designated for the wood stork. Wood stork 
nesting is known to occur in Florida, Georgia, South Carolina, and North Carolina from March to 
late May.  However, in South Florida, wood storks lay eggs as early as October, and fledge in 
February or March. Breeding colonies of wood storks are currently documented in all southern 
Florida counties, except for Okeechobee County. The wood stork population in the southeastern 
United States appears to be increasing.  Preliminary population totals indicate that the wood 
stork population has reached its highest level since it was listed.  In all, approximately 11,200 
wood stork pairs nested within their breeding range in the southeastern United States. 

The primary cause of the wood stork population decline in the United States was a loss of 
wetland habitats or loss of wetland function, resulting in reduced prey availability.  Almost any 
shallow wetland depression where fish become concentrated, either through local reproduction or 
receding water levels, may be used as feeding habitat by the wood stork during some portion of 
the year, but only a small portion of the available wetlands generally support the foraging 
conditions (i.e., high prey density and favorable vegetation structure) that wood storks need to 
maintain growing nestlings. 

The principal habitat within Lake Okeechobee for the wood stork is within the littoral zone, 
where the lake serves as an alternative foraging area to the Everglades’ WCAs and ENP. The 
lake is more eutrophic than the Everglades’ WCAs and ENP, which may result in higher prey 
production per area than in the Everglades, where recession rates are key to concentrating fish.  
In the lake, stage is the more important factor in maintaining healthy vegetation for prey 
production, and greater area for potential wood stork foraging (Havens and Gawlik 2005).  

Water management operations under the LORS may affect lake vegetation, inundation of marsh 
and littoral zones, and overall lake ecology, which includes improving the foraging base for 
wood storks.  The ideal lake stage range is between 12 and 15.5 ft (NGVD) to promote healthy 
lake ecology (i.e., increasing marsh vegetation, submerged aquatic vegetation, water quality, and 
fish production).  The past performance of the LORS showed this ideal range far more than WSE 
and saw a reduced frequency of damaging high stages to lake vegetation.  Marsh vegetation and 
SAV have improved under the LORS and are surrogates of habitat quality for prey production 
and access for wood storks.  Preliminary 2015 vegetation analysis results from the northwest 
marsh area indicated the marginal habitat has been maintained since 2010 in the area surveyed 
(Corps 2016).  In summary, the data suggests that lake foraging habitat has improved for wood 
storks under the LORS.  Therefore, the Corps determined that the LORS may affect, but will not 
adversely affect the wood stork.  The Service concurs with the Corps’ determination. 
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3.0 SNAIL KITE 

Section 3 of this BO addresses the affected listed species, the snail kite; Section 4 addresses the 
affected designated critical habitat for the snail kite. 

3.1 Status of the Species 

3.1.1 Species description 

The 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 snail kite and all the other species listed 
under the Endangered Species Conservation Act of 1969 were the first species protected under 
the Act of 1973, as amended, and all of these species were given the ‘endangered’ status. 

3.1.2 Life history 

Snail kites are dietary specialists, a relatively rare foraging strategy among raptors. The Florida 
apple snail (Pomacea paludosa) is the snail kite’s principal prey in Florida and makes up the 
great majority of the snail kites’ diet (Sykes 1987a; Kitchens et al. 2002).  Throughout the range 
of all subspecies of snail kites, Pomacea spp. snails consistently compose the primary prey of 
snail kites (Sykes 1987a; Beissinger 1990).  Several species of non-native apple snails have 
become established recently within the snail kite’s range in Florida and have been used to 
varying degrees by snail kites. Whether exotic apple snails are a threat to snail kites is not yet 
known (Sustainable Ecosystems Institute 2007a, 2007b). The close tie between the snail kite and 
the Florida apple snail require consideration of both species when developing management 
strategies and addressing potential impacts. 

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 snail 
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 snail kites. 

While snail 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 in height. The apple snail generally requires emergent aquatic 
plants to provide substrate that allows them to reach the water surface to breathe.  However, for 
snail kites to feed, the emergent vegetation must be sparse enough that they are capable of 
locating and capturing snails (Kitchens et al. 2002).  Marshes and lake littoral zones composed of 
interconnected areas of open water 0.6 to 4.3 ft deep that are relatively clear and calm with 
patches of herbaceous emergent wetland plants or sparse continuous growth of herbaceous 
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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 
snail kite foraging habitat include spike rush (Eleocharis cellulosa), maidencane (Panicum 
hemitomon), sawgrass, bulrush (Scirpus spp.), and/or cattails.  Shallow open-water areas may 
also contain sparse cover of species such as white water lily (Nymphaea odorata), arrowhead 
(Sagittaria lancifolia), pickerelweed (Pontederia lanceolata), and floating heart (Nymphoides 
aquatica).  Periphyton growth on the submerged substrate provides food source for apple snails, 
and submerged aquatic plants, such as bladderworts (Utricularia spp.) and eelgrass (Vallisneria 
spp), may contribute to favorable conditions for apple snails while not preventing snail kites 
from detecting snails (Sykes et al. 1995). 

Using field data from 1995 to 2004, Darby et al. (2006) estimated that native apple snail 
densities less than 0.14 individuals per square-meter are unable to support snail kite foraging in 
WCA-3.  Darby et al. (2008) also reported that adult snails can survive dry downs lasting up to 
12 weeks, although smaller snails survive at lower rates (i.e., less than 50 percent alive after 
8 dry weeks).  Snail recruitment may be truncated if dry downs occur during the peak breeding 
season when young snails can become stranded (Darby et al. 2008).  Darby et al. (2009) 
recommended a range of water depths between 4 and 20 inches during the peak native apple 
snail breeding period between April and June in the Everglades.  Bernatis (2017) reported that 
egg masses of both native and invasive apple snail species were observed on emergent vegetation 
at depths up to 1.75 m in East Lake Toho. 

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 snail kite breeding season in Florida varies from year-to-year and is affected by rainfall and 
water levels (Sykes et al. 1995; Fletcher et al. 2016b).  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 re-nest 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).  In every year since 2010, snail kites have nested past July 1st in at least one location 
in Florida, and since 2012, active snail kite nests have been found into late August (2015), late 
September (2012, 2013, and 2014), and late October (2016).  It is not clear if this is typical, or a 
new response to environmental conditions, abundance of exotic apple snails, or other factors.  
These “late season” events do tend to be concentrated in one or two water bodies during the 
years they occur (i.e., 2012 – Lake Toho; 2013 – STA 1E and STA 5; 2014 – STA 5; 
2015 – Mary A Mitigation Bank; and 2016 – Lake Okeechobee). 

Nesting almost always occurs over water, which may deter 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 
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unsuitable for nesting, whereas 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 and 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, cattail, bulrush, 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 lake-ward 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). 

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 snail 
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).  Snail kites actively defend small territories extending about 4 miles 
(6.4 km) 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 one to five 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 occurs 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). 

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).  
Fledglings experience their highest mortality rates between 30 and 60 days post fledging 
(Bennetts and Kitchens 1999); parental care drops off after Day 30.  The period of up to four 
months post-fledging is the time fledglings are most at risk of mortality (Bennetts and Kitchens 
1999).  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). 
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Adult snail kites forage within 2 km of their nests, but have been observed traveling up to 
approximately 6 km to find snails to feed young (Beissinger and Snyder 1987).  Home range size 
has a negative relationship with foraging rates; therefore, it is likely a good indicator of overall 
snail availability and, more generally, foraging habitat quality for breeding snail kites (Pias 2012). 

Snail kites also have an uncommon 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 until fledging and independence (Beissinger 1986).  Abandoning parents presumably form 
new pair bonds and initiate a new nesting attempt. 

Snail kites mature early compared with 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 snail kites 
breed at this age.  Bennetts et al. (1998a) reported that only 3 out of 9 first-year snail kites 
attempted to breed, while all 23 adults that were tracked attempted to breed.  Of the 23 adult 
snail kites, 15 attempted to breed once, seven attempted to breed twice, and one individual 
attempted to breed 3 times.  Only one adult snail kite successfully fledged two clutches (Bennetts 
et al. 1998a).  Adult snail kites generally attempt to breed every year with the exception of 
drought years, when some snail kites may not attempt to nest (Sykes et al. 1995). 

On average, 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. 1999a; Martin et al. 
2006a).  Adult survival is probably reduced in drought years (Takekawa and Beissinger 1989; 
Martin et al. 2006a). However, adult survival appears to be relatively constant over time at a 
relatively high level (greater than 80 percent) (Bennetts et al. 1999a; Martin et al. 2006a; Cattau 
et al. 2009).  Adult longevity records indicate that snail kites may frequently live longer than 
13 years in the wild (Sykes et al. 1995).  

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, snail 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, snail kites may also move away from wetlands when 
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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. 2006a). Fledgling snail kites also move frequently, but are more 
likely to move to immediately adjacent wetland units than adults, which may indicate a degree of 
familiarity with the availability of wetlands across the landscape that adult snail kites acquire 
through experience. 

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

3.1.3 Population Dynamics 

From a demographic perspective, 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 based on annual variability of specific environmental 
factors, such as habitat and apple snail availability (which in turn, are affected by prevailing and 
previous year water levels).  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, reaching a 
record low in 2002 (Figure 4, from Fletcher et al. 2017; Beissinger 1995; Bennetts and Kitchens 
1999; Martin and Kitchens 2003; Martin et al. 2006a).  From 2010 to present, juvenile survival 
has been trending down.  The observed variability in juvenile survival is related to variation in 
environmental conditions, including those hydrologic conditions that directly affect the survival 
and productivity of the apple snail.  Because the apple snail is the primary source of food for the 
snail kite, hydrologic conditions that affect the survival and productivity of the apple snail may 
have significant effects on snail kite nest success and the survival of juvenile snail kites.  

In contrast, adult survival appears to be relatively constant over time at a relatively high level 
(greater than 80 percent) (Bennetts et al. 1999a; Martin et al. 2006a), with the exception of an 
appreciable drop from 2000 through 2002 (Figure 4, from Fletcher et al. 2017).  During these 
years, adult survival decreased by 16 percent from 2000 to 2002 (Martin et al. 2006a).  The 
temporary low adult survival rates coincided with significant declines in the overall population 
associated with region-wide drought during 2001.  During more localized droughts, their 
nomadic behavior allows snail kites to survive and even reproduce (at lower levels) in areas less 
affected by the unfavorable conditions.  Under favorable environmental conditions, snail kites 
have the ability to achieve high reproductive rates (Beissinger 1986; and e.g., Mary A. 
Mitigation Bank in 2015 [Fletcher et al. 2016a]), and similarly, juvenile survival rates appear to 
be higher under more favorable conditions. 

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).  When the snail kite was listed as endangered 
in 1967, the species was considered to be at an extremely low population level.  In 1965, only 
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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).  Relatively large fluctuations in the snail 
kite population size have been widely reported and generally attributed to environmental 
conditions (Beissinger 1986; Beissinger 1995; Martin et al. 2006a; Cattau et al. 2008a). 

It is unclear whether the reports of declines were completely from a loss in the number of 
individuals or a result of the snail kite’s nomadic behavior, limited survey efforts, and the lack of 
biological knowledge of the species. As it was not known at the time that snail kites are nomadic 
in response to unfavorable hydrologic conditions (Sykes 1979), it is possible the surveys were 
documenting more the absence of snail kites from their usual locations, including Lake 
Okeechobee and the headwaters of the St. John’s marsh (Sykes 1979), and not entirely from the 
actual loss of individual snail kites. In addition, limited resources were available at that time for 
researchers to reach potential snail kite habitats. As such, the resulting low level of survey effort 
may have biased these low snail kite population estimates.  Rodgers et al. (1988) have stated that 
it is unknown whether decreases in reported snail kite numbers in the annual count are due to 
mortality, dispersal (into areas not counted), decreased productivity, or a combination of these 
factors. However, there is little doubt that the snail kite was endangered at the time of its listing 
and that its range had been dramatically reduced. 

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, with counts ranging from a 
low of 65 snail kites in 1972 to a high of 996 snail kites in 1994 (Sykes 1979; Sykes 1983a; 
Beissinger 1986; Bennetts et al. 1999a).  Bennetts et al. (1993, 1994) cautioned that the 1993 and 
1994 counts were performed with the advantage of having numerous birds radio-tagged.  This 
likely increased the total count because radio-tagged birds could easily be 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. (1999a) analyzed these counts and the sources of variation in these counts and 
determined that count totals were influenced by differences in observers, survey effort, 
hydrologic conditions, 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. 

Refined population estimates were generated for the snail kite using a mark-recapture method 
beginning in 1997 (Dreitz et al. 2002).  These new population estimates, which incorporate 
detection probability (less than 1.0), are higher than those resulting from the previous counts.  
Population size estimates generated from mark-recapture techniques for 1997 to 2000 are 
approximately 2 to 3 times higher than previous count-based estimates (e.g., 800 to 1,000 estimated 
snail kites based on count-based surveys in 1993 and 1995, compared to an estimated 2,700 to 
3,500 snail kites based on mark-recapture analyses from 1997 to 2000) (Bennetts and Kitchens 
1997; Dreitz et al. 2002).  Confidence intervals can also be generated for population estimates 
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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 approximately 3,000 birds 
(Dreitz et al. 2002).  From 1999 through 2002, the population estimates declined each year 
until they reached a low level of approximately 1,400 birds in 2002 and 2003, then increased 
slightly to about 1,700 birds in 2004 and 2005 (Martin et al. 2006a).  The snail kite population 
exhibited steep declines in both 2007 and 2008, with estimates of 1,204 birds and 685 birds, 
respectively, but rebounded slightly starting in 2010.  The 2012 population estimate was 
1,218 birds (Cattau et al. 2012).  The 2013 population estimate was similar -1,198 birds 
(Fletcher et al. 2014).  In 2014, the population was significantly higher (1,754 birds 
[95% CI = 1605-1897]) primarily due to stable fledging rates in Lake Okeechobee and an 
increase in fledging in the Everglades and Stormwater Treatment Areas (STAs) south of 
Lake Okeechobee (Figure 5; Fletcher et al. 2017). In 2015, the population estimate was 2,127 
(95% CI = 2,000-2,338), a significant increase from the 2014 estimate (Fletcher et al. 2016a). 
For 2016, Fletcher et al (2017) reported that the population remained “essentially unchanged 
(when accounting for uncertainty)” (i.e., 2,056 kites [95% CI = 1,930-2,189]). Fletcher (2016) 
indicated, “This was somewhat surprising, given the large amount of reproduction last year.  We 
did estimate that juvenile (1st year) survival was lower this year than in previous years, which 
may help to explain the lack of growth.” Table 1 shows that over the last seven years (from 2010 
to 2016) that the number of successful snail kites nests and number of fledglings has generally 
increased range-wide (where sampling occurs).  The population estimate following the 2017 
nesting season was 2,585 kites (95% CI = 2,619-2,979; Fletcher et al. 2018). 

The observed declines in the snail kite population from 1999 to 2002 (Figure 5) coincided with a 
regional drought that affected central and south Florida during 2000 to 2001.  During this period, 
nest success was generally low, and demographic parameters estimated using mark-recapture 
methods indicated low juvenile survival rates (Martin et al. 2006a).  Despite the return to normal 
or wetter-than-normal hydrologic conditions from 2002 to 2006, which generally provide 
favorable snail kite nesting conditions, population estimates remained low, and nest success and 
juvenile survival rates also remained low (Martin et al. 2006a). Additionally, snail kite nesting 
ceased in WCA-3A due to the 2004 crash of the native apple snail population there caused by 
extended high water conditions during the snail breeding season.  Nest success and number of 
young fledged increased slightly in 2007 and 2008 (Cattau et al. 2009), despite severe drought 
conditions in 2007.  Juvenile survival significantly increased from 0.226 in 2006 to 0.558 in 
2007, then decreased again to 0.381 in 2008 (Cattau et al. 2009).  Conversely, adult survival 
decreased significantly in 2007 from 0.834 to 0.538, then rebounded to 0.826 in 2008 (Cattau  
et al. 2009).  These irregularities are likely a result of the increased utilization of the KCOL, 
where a majority of young fledged in 2007.  Historically, water levels in KCOL have been less 
affected by adverse drought conditions (Bennetts and Kitchens 1997). 

From 2010 to 2014, the number of snail kite fledglings increased in Lake Okeechobee most 
likely as a response to an increase in exotic apple snail abundance and availability, and possibly 
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better habitat conditions; however, in 2015, the fledgling number dropped (Figure 6; Fletcher 
et al. 2017) even though the number of known-fate nests was higher in 2015 (56 nests) than in 
2014 (50 nests).  Across all sites monitored in 2013, Lake Okeechobee was the most productive 
water body in terms of overall snail kite production (24 percent of observed fledglings; Fletcher 
et al. 2014).  In 2014, it was second (20.9 percent of range-wide fledgling production; STA5 was 
first with 34.6 percent) (Fletcher et al. 2016b).  The observed number of fledglings from Lake 
Okeechobee in 2014 (44 birds; Fletcher et al. 2016b) was similar to that of 2013 (42 birds; 
Fletcher et al. 2014).  In 2015, the relative contribution of Lake Okeechobee fledglings to the 
population was 13 percent (or 24 fledglings) and ranked 4th in terms of overall snail kite 
production (Fletcher et al. 2016a). 

In 2012, in WCA-3A there was a marked increase in nesting attempts (68 nests) although only 
18 of these were successful.  In 2013, there were 50 active nests but only 17 were successful. 
Hypotheses for the increase in nesting effort include naturally occurring favorable hydrologic 
and climatic conditions and an observed increase in the abundance of exotic apple snails in 
southern WCA-3A.  In 2014, there were 37 active nests, 19 of which were successful in 
WCA-3A, and in WCA-3B there were 6 active nests and 2 were successful (Fletcher et al. 
2016b). In 2015, WCA-3A had 19 active nests, 10 were determined to be successful; for 
WCA-2B there was one unsuccessful nest (Fletcher et al. 2016a).  No nests were reported for 
Everglades National Park (ENP) or WCA-3B in 2015 (Fletcher et al. 2016a).  

Highest nest success rates for the 2012 nesting season were in Lake Istokpoga (0.44) and Lake 
Toho (0.35).  In 2013, the highest success rates occurred in STA 5 (0.60), STA 1 (0.52), and 
Lake Istokpoga (0.43)(Fletcher 2015).  In 2014, apparent success rates (for sites with more than 
one nest) were highest in Hungryland Slough (0.75 ± 0.15 Standard Error [SE]), followed by 
ENP (0.67 ± 0.19SE), WCA-3A (0.54 ± 0.08SE), and Lake Okeechobee and STA-1E 
(0.5 ± 0.07 SE; Fletcher et al. 2016b).  In 2015, apparent success rates were highest at Mary A. 
Mitigation Bank (0.78 ± 0.04), STA-5 (0.64 ± 0.06), WCA-3A (0.63 ± 0.12), and STA-1E 
(0.60 ± 0.13) (Fletcher et al. 2016a). In 2016, apparent success rates were highest at Loxahatchee 
National Wildlife Refuge (0.83 ± 0.15), STA-1E (0.67 ± 0.14), Hungryland Slough (0.67 ± 
0.27), Ten Mile Creek (0.66 ± 0.08) and Mary A. Mitigation Bank (0.64 ± 0.04) (Fletcher et al. 
2017). (Note: Standard errors are included for success rates taken from UF snail kite 
demography reports as opposed to Fletcher [2015]).  Therefore, since 2012 the highest annual 
apparent nest success rate has equaled or exceeded 60 percent. 

Based on demographic parameters generated using mark-recapture methodology, a population 
viability analysis (PVA) for the snail kites was conducted in 2006.  This PVA indicated there 
was a high probability of quasi-extinction (identified as ≤ 50 female snail kites) within the next 
50 years if current reproduction, survival, and drought frequency rates remained the same as 
those observed from 1996 to 2006 (Martin et al. 2007; Cattau et al. 2008a, 2009).  Quasi-
extinction risk is the probability of a population falling below a critical density – an extremely 
undesirable population level that may be unlikely to be recoverable even with drastic 
management steps, such as captive breeding. Snail kite researchers conducted a new PVA which 
updated the demographic parameters and incorporated effects of variable environmental 
(hydrologic) states.  According to Cattau et al. (2012), the results from the PVA conducted in 
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2010 “predict a 95 percent probability of population extinction within 40 years.”  They further 
state, “These results are especially concerning, as they indicate an increased risk of extinction 
when compared to results from a previous PVA conducted in 2006.  Recent analyses also 
provide indications of an aging population with problems inherent to older individuals, including 
increased adult mortality rates and decreased probabilities of attempting to breed, both of which 
have been shown to be exacerbated during times of harsh environmental conditions” (Cattau  
et al. 2012).  More recent information in Fletcher et al (2016b) has shown that since 2012 the 
proportion of younger birds is increasing in the population (Figure 7). 

3.1.4 Status and Distribution 

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, KCOL, Lake Okeechobee, Loxahatchee Slough, the Everglades, and the Big Cypress 
basin (Beissinger and Takekawa 1983; Sykes 1984; Rodgers et al. 1988; Bennetts and Kitchens 
1997; Rumbold and Mihalik 1994; Sykes et al. 1995; Martin et al. 2006a). Habitats that have 
supported snail kites 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, also referred to as the St. Johns Marsh (Martin et al. 2006a).  In the KCOL, snail kites may 
occur within most of the lakes and adjacent wetlands, with the majority of snail kite nesting 
occurring within Lake Kissimmee, Lake Tohopekaliga, and East Lake Tohopekaliga.  In the 
KCOL, snail kites have also nested in lower numbers on Lakes Hatchineha and Jackson.  Snail 
kite nesting also has occurred periodically since about 2002 in Lake Istokpoga. 

Lake Okeechobee and surrounding wetlands represent significant snail kite nesting and foraging 
habitats that have historically supported snail kites.  In the Loxahatchee Slough region of Palm 
Beach County, snail kites may occur in the Loxahatchee National Wildlife Refuge (NWR; 
WCA-1) and throughout the remaining marshes in the vicinity, most frequently nesting within 
Grassy Waters, also known as the West Palm Beach Water Catchment Area. Snail 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. 2006a). Within the Big 
Cypress basin, snail kites may occur within most of the non-forested and sparsely forested 
wetlands. Nesting was last document in this area in 2012. 

Lake Okeechobee is of particular importance since it serves as a critical stopover point as 
snail kites traverse the network of wetlands within their range. A loss of suitable habitat 
and refugia, especially during droughts in the lake, may have significant demographic 
consequences (Takekawa and Beissinger 1989; Kitchens et al. 2002; Martin et al. 2006a).  Lake 
Okeechobee will be critical to the snail kite’s long-term population persistence, especially given 
the susceptibility of juvenile snail kites in the Kissimmee River Valley to an increased frequency 
of local disturbance events due to cold weather and the treatment of hydrilla (Hydrilla 
verticillata) (Reichert et al. 2011).  Once a productive breeding site, Lake Okeechobee made 
only minor contributions to the snail kite population in terms of reproduction from 1996 to 2006 
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(Cattau et al. 2008a).  The loss of suitable snail kite foraging and nesting areas within Lake 
Okeechobee was attributed to shifts in water management regimes (Bennetts and Kitchens 1997), 
along with habitat degradation due to hurricanes (Cattau et al. 2008a).  Most of the nesting in 
Lake Okeechobee prior to 2007 had 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. 
2006a).  However, there was no nesting within Lake Okeechobee from 2007 to 2009 and only 
limited nesting in 2010 within portions of the lake that are outside of the historic nesting areas. 

The 2010 nesting occurred in two general areas: (1) the littoral zone from just west of where the 
Kissimmee River enters the lake northward to the city of Okeechobee, including Eagle Bay 
Marsh and (2) near Observation Island, located along the open water edge of the littoral zone in 
the southwest portion of the lake.  However, since then, water levels in the lake have generally 
been lower and aquatic vegetation has improved in the lake.  As a result, snail kite nesting 
attempts have increased. In 2011, there were approximately 44 nest attempts, 16 of which 
produced 26 nestlings.  In 2012, there were approximately 91 nest attempts, 23 of which 
produced 43 nestlings.  Okeechobee accounted for 25 percent of the range-wide nesting effort 
and produced 21 percent of the fledglings in 2012 (Cattau et al. 2012).  In 2013, 107 nests were 
active and at least 28 nests produced 41 fledglings (Fletcher 2015). For all sites monitored in 
2013, Lake Okeechobee was the most productive in terms of overall snail kite production, with 
24 percent of observed fledglings (Fletcher et al. 2014).  In 2014 on Lake Okeechobee, there 
were 55 nest attempts, 25 of which were successful and produced 44 fledglings (Fletcher 2016b).  
In 2015, there were 57 nest attempts, 18 of which were successful and produced 24 fledglings 
(Fletcher et al. 2016a). In 2016, there were 231 active nests and at least 123 were successful 
producing 255 fledglings (Fletcher et al. 2017); however, most of this production came from a 
summer nesting event where water levels were relatively stable. 

WCA-3A was once an important snail kite foraging and nesting area.  Historically, the WCAs, 
and WCA-3A in particular, have fledged, proportionally, the large majority of young in the 
region.  No young were fledged in WCA-3A in 2001, 2005, 2007, 2008, or 2010.  In 2012, only 
one successful nest, which fledged one young, was observed in WCA-3A.  The decline in 
breeding activity and success observed in WCA-3A over recent years may reflect deteriorating 
habitat quality.  Although the overall trend in WCA-3A has been down, recent upticks in 
successful nesting attempts in 2011, 2013, and 2014 may indicate a positive change in suitable 
habitat.  In 2013, there were 60 nesting attempts in WCA-3A of which 12 were successful 
resulting in 13 fledged birds (Fletcher 2015).  In 2014, there were 57 nesting attempts in 
WCA-3A of which 20 were successful resulting in 34 fledged birds (Fletcher 2015).  In 2016, 
there were 16 active nests in WCA-3A and 3B, but they all failed (Fletcher et al. 2017).  

The shift in dependence from Lake Okeechobee and the WCAs to the KCOL was apparent as 
reproduction within this watershed has accounted for 52, 12, 89, 72, and 61 percent of the 
successful nesting attempts range-wide in 2005, 2006, 2007, 2008, and 2009, respectively 
(Cattau et al. 2009).  Lake Toho accounted for 41 percent of all successful nests and 57 percent 
of all fledged young that were documented on a range-wide basis from 2005-2010.  In 2012, 
Toho accounted for 25 percent and 24 percent of all successful nests and fledged young, 
respectively.  In 2011, an unprecedented amount of breeding activity occurred on East Toho, 
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which was utilized heavily by breeding snail kites again in 2012, accounting for 27 percent and 
30 percent of all successful nests and fledged young, respectively.  In 2013, the KCOL produced 
37 percent of all nests and 38 percent of all fledglings.  Fletcher et al. (2016b) indicated that out 
of 72 total known-fate snail kite nests in Lakes Toho, East Toho, and Kissimmee, only 16 were 
successful producing 30 fledglings.  It is not clear why the success in 2014 was so low.  Fletcher 
et al. (2016b) hypothesized it could be due to changes in KCOL habitat conditions rather than 
from improving conditions elsewhere attracting breeding snail kites. In 2016, KCOL produced 
65 fledglings from 187 known-fate nests. 

In addition to the primary wetlands discussed above, there are numerous records of snail kite 
occurrence and nesting within isolated wetlands throughout the region.  In the 1990’s, Sykes 
et al. (1995) observed snail kites using smaller, more isolated wetlands including the Savannas 
State Preserve in St. Lucie County, Hancock Impoundment in Hendry County, and Lehigh Acres 
in Lee County.  Takekawa and Beissinger (1989) identified numerous wetlands that they 
considered drought refugia, which may provide snail kite foraging habitat when conditions in the 
larger more traditionally occupied wetlands are unsuitable.  Radio tracking of snail kites has 
also 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.  For example, 2010 snail kite nesting surveys documented nesting in 
surprisingly high numbers in peripheral areas such as Harns Marsh, in Lehigh Acres, and STA 5.  
A snail kite nest and juveniles were also observed for the first time in the S-332D detention area 
in eastern ENP, also known as the Frog Pond.  STA-1E and WCA-3B have also contributed 
fledglings in both 2013 and 2014.  However, the majority of snail kite nesting in 2014 continued 
to be concentrated within STA 5, Lake Okeechobee, Lake Toho, and WCA-3A.  All of these 
areas with the exception of Lake Toho also had the highest nesting success rates (Fletcher et al. 
2016b). 

Recent population estimates are 2 to 3 times more accurate than those produced prior to 1997 
owing to the improved mark-resighting method first applied in 1997 to 2000 and refined in 2002 
(Dreitz 2000; Dreitz et al. 2002).  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 snail kite population has declined and may continue to 
decline.  Two major reductions in numbers occurred following region-wide droughts in 2001 and 
2007 (Dreitz et al. 2002; Martin et al. 2007; Cattau et al. 2008a). The snail kite population 
dropped by more than 75 percent from an estimate of approximately 3,400 birds in 1999 to fewer 
than 700 in 2008 and 2009 (Cattau et al. 2009; Figure 5).  In addition to negative effects of 
regional droughts on adult and juvenile survival, the distribution of nesting activity prior to 2011 
suggests that several of the traditional nesting areas (Lake Okeechobee and WCA-3A) had 
suffered from a decreased forage base and the loss of suitable foraging and nesting habitat.  Low 
productivity, both in terms of low rates of nest initiation and low success rates from those nests 
initiated, suggests that conditions were poor for snail kite nesting in those years. 

Relatively low juvenile survival rates in 2004 to 2007 also support the conclusion that conditions 
for snail kites in the recent past have been relatively unfavorable due to a variety of factors. 
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Cattau et al (2008a) implicated low recruitment and a decline in the species’ nearly exclusive 
food source, the apple snail, as factors in the pre-2011 population decline.  The increase in 
abundance and distribution of exotic apple snails and improvements to habitat in Lake 
Okeechobee since then has seemed to be one of the reasons for the recent snail kite population 
increase. The existing water management system, especially during extreme meteorological 
conditions, contributes to unnatural water levels and altered water body recession rates that are 
hypothesized causes for the decline in snail kites and their native prey. Because apple snails are 
the primary food source for the snail kite, changes in hydrology that affect the survival and 
productivity of the apple snail and their availability to snail kites have a direct effect on the 
survival and productivity of the snail kite (Mooij et al. 2002). 

Studies of native apple snail abundance and occurrence within traditional snail kite nesting 
areas also support the conclusion that foraging conditions have varied over the last 10 years.  
Darby (2005a, 2005b) reported that 2005 native apple snail abundance was relatively low in 
areas of traditional snail kite use within Lakes Kissimmee, Tohopekaliga, and Okeechobee.  
Wight et al. (2013) reported finding no native adult apple snails in the northern and northwestern 
sections of Lake Okeechobee in 2012 (native snail egg masses were observed); however, they 
reported densities of exotic apples snails ranging from 0.17 to 8.5 snails/m2. The size 
distribution for these exotic snails were similar to native snails that snail kites typically target for 
foraging (i.e., 75 percent were 30-50 mm in size; average size 29 ± 10 mm Standard Deviation 
[SD]). 

In 2002 and 2003, Darby et al. (2005) found high native apple snail densities (e.g., >1.0 snail 
per m2) at sampled sites in southern WCA-3A.  In 2004, they documented an 80 percent 
reduction in snail densities at these same sites. This dramatic decline followed a wet spring 
during 2003, in which water depths remained above 1.3 to 2.0 ft during the peak snail 
reproductive season (April to June) and snail egg cluster production was both delayed and 
reduced (Darby et al. 2005).  Relatively low snail densities (0.02 to 0.40 snails per m2) continued 
at sampled sites into 2005 to 2007 (Darby et al. 2009).  Calculated annual per capita egg 
production (total number of egg clusters for the year divided by snail density) at these sites 
ranged from 4 to 45.  Darby et al. (2009) concluded that an annual per capita egg production of 
approximately 15 to 20 would result in a stable or increasing snail population in the following 
year.  Conversely, an annual per capita egg production ≤5 would result in a substantial decline in 
the snail population the following year (Darby et al. 2009).  Sampling conducted at a subset of 
these sites in 2010 indicated that snail densities remained low (0.06 to 0.08 snails per m2) and 
recovery following the 2003 high water year will be slow (Darby 2010).  Comparing the data 
collected in the 2002 to 2004 study with the data collected in the 2005 to 2007 study revealed 
that snail demography is directly impacted by temporal and spatial variations in hydrologic 
conditions – specifically, minimum and maximum water depths during the dry (breeding) season 
(Darby et al. 2009).  

Currently, native apple snail densities in WCA-3A have still not recovered compared to densities 
found in 2002-2003 (Wight et al. 2013).  In all sites sampled in WCA-3A in 2010-2012, snail 
densities were <0.2 snails/m2 and in many sites, no snails were found (Wight et al. 2013).  
Overall snail densities in WCA-3A were relatively low compared to sites sampled in 2003 in 
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which most sites had snail densities >0.5 snails/m2. No exotic snails were found in any sites in 
WCA-3A in 2002-2007; however, in 2011, exotic snails were found in several sites in 
southwestern WCA-3A.  Native snails found in WCA-3A from 2011-2012 had an average size 
of 28 mm.  Exotic snails had an average size of 53 mm, and in general overlapped with the 
native snails at sizes >30 mm. In WCA-3B, densities were similar between 2006 and 2012, and 
very low (<0.1 snail/ m2).  No exotic snails were found in WCA-3B in 2010 or 2012 (Wight 
et al. 2013). 

3.1.5 Threats to the Species 

There are a variety of threats to snail kite nesting, foraging, and survival.  These threats include 
loss of wetland habitats, degradation of wetland habitat quality, changes in hydrologic 
conditions, nest predation, and impacts to prey base. 

The principal threat to the snail kite is the loss, fragmentation, and degradation of wetlands in 
central and southern Florida resulting from urban and agricultural development with alterations 
to wetland hydrology through ditching, impoundment, and water level management.  Nearly half 
of the historic Everglades wetlands have been drained for development (Davis and Ogden 1994; 
Corps 1999).  The Everglades Agricultural Area (EAA) 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 conserved only about one-
fifth of the original extent of the Everglades, the remaining marsh has been fragmented into 
impoundments (i.e., WCAs).  The Corps’ Central and Southern Florida (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, which was originally designed and constructed to serve flood control and water supply 
purposes, has changed the volume, timing, direction, and velocity of freshwater flow and has 
resulted in habitat loss and degradation throughout the system both north and south of Lake 
Okeechobee. Drainage of Florida’s fresh-water wetlands has reduced the extent and quality of 
habitat for both the apple snail and the snail kite (Sykes 1983b).  Widespread drainage has 
permanently lowered the water table in some areas.  This drainage permitted development in 
areas that were once snail kite habitat. 

Habitat loss and fragmentation are also factors influencing survival during droughts, despite the 
species’ dispersal ability (Martin et al. 2006a).  As was discussed previously, the snail kite may 
use nearly any wetland within southern Florida under some conditions and during some portions 
of their life history.  In dry years, snail kites depend on water bodies remotely located from 
regularly used sites that normally are suboptimal for feeding, such as canals, impoundments, or 
small marsh areas (Beissinger and Takekawa 1983; Bennetts et al. 1988; Takekawa and 
Beissinger 1989).  The fragmentation or loss of wetland habitat may limit the snail kites’ ability 
to be resilient to disturbance events such as various climatic events.  As wetland habitats become 
more fragmented, the dispersal distances become greater putting increased stress on dispersing 
snail kites that may not be able to replenish energy supplies. 
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Degradation of wetland habitat, particularly due to water quality impacts associated with runoff 
of phosphorus from agricultural and urban sources, is another concern for the snail kite.  The 
Everglades was historically an oligotrophic (i.e., having a deficiency of plant nutrients that is 
usually accompanied by an abundance of dissolved oxygen) system, but major portions have 
become eutrophic (i.e., rich in nutrients and so supporting a dense plant population, the 
decomposition of which may kill aquatic animal life by depriving it of oxygen), 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 Lake 
Okeechobee, in the Kissimmee River, Taylor Creek, and Nubbin Slough drainages (Federico 
et al. 1981).  Elevated phosphorus concentrations and loads in the Everglades have long been 
associated with increases in cattail expansion, which may influence the critical habitat for the 
snail kite. In limnetic environments (i.e., standing water ecosystems), cultural eutrophication 
also is a concern, especially in the KCOL.  Nutrient enrichment leads to growth of dense stands 
of herbaceous emergent vegetation and floating vegetation (primarily water hyacinth [Eichhornia 
crassipes] and water lettuce [Pistia stratiotes]), which inhibit the ability of snail kites to forage in 
marshes or along the shorelines of lake areas (Service 2007a). Regulation of water stages in 
lakes and the WCAs is particularly important to maintain the balance of vegetative communities 
required to sustain snail kites. 

The Service is not aware of any scientific investigations that directly relate effects of differing 
nutrient concentrations to the reproductive success of snail kites; however, there is a weight of 
evidence that indicates that most of the lakes and large areas of Everglades wetlands within the 
snail kite’s range have received nutrient inputs higher than normal and at levels which require 
various governmental agencies to perform aquatic plant management.  These attempts to control, 
reduce, and eliminate the spread of invasive and exotic plant species have also had negative 
effects on snail kites.  Rodgers et al. (2001) described a program to reduce impacts of aquatic 
plant management on snail kites.  They found that the actions of several agencies in controlling 
aquatic plants have caused nest collapse, particularly in herbaceous vegetation such as cattail and 
bulrush.  They state that these impacts in Lake Okeechobee and the KCOL were reduced through 
cooperation and improved communication between agencies.  In addition to the potential 
collapse of nests, the Service is concerned about any excessive application of herbicides, because 
this would reduce available habitat for apple snails.  The Service has expanded on these 
coordination efforts by notifying aquatic plant management groups about the locations of active 
snail kite nests (Service 2006a) to assist them in avoiding or minimizing effects. 

The snail kite has experienced population fluctuations associated with hydrologic influences, 
both man-induced and natural (Sykes 1983a; Beissinger and Takekawa 1983; Beissinger 1986; 
Dreitz et al. 2002; Martin et al. 2007; Cattau et al. 2008a), but the amount of fluctuation is 
debatable. Of particular concern are the water management strategies that have affected the snail 
kites’ success in utilizing the WCAs and Lake Okeechobee as nesting and foraging habitat. 
Water management activities have increased water stages and hydroperiods in WCA-3A as well 
as some of the other WCAs, converting significant areas within these impoundments from wet 
prairie habitats to slough-type habitats. Within the Everglades, wet prairie adjacent to suitable 
nesting habitat provides the foraging habitat necessary for successful snail kite nesting and 
juvenile recruitment. Similarly, water management activities within Lake Okeechobee have 
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rendered unsuitable large areas that were once productive breeding grounds.  From 1996 to 2006, 
the Clewiston Flats was the primary area within Lake Okeechobee that provided suitable nesting 
and foraging habitat for snail kites. However, that area becomes unusable by nesting snail kites 
at water stages below 15-ft National Geodetic Vertical Datum (NGVD) (Cattau et al. 2009).  The 
water stages in 2006 to 2009 were too low to allow successful nesting and foraging in the 
Clewiston Flats. Despite higher stages in 2010, the habitat within the Clewiston Flats did not 
support snail kite nesting or foraging as it became too thick to support sufficient numbers of 
apple snails; and still does not support snail kite nesting (Fletcher et al. 2014).   

Changes in snail kite foraging habitat that have resulted from hydrologic management have 
occurred within the littoral zone of Lake Okeechobee.  In this area, prolonged deep water caused 
changes in vegetation that affected the snail kites’ ability to forage. Deep water can also affect 
growth and survival of woody plants that snail kites use as perches.  Prolonged periods of high 
and low water impacted the apple snail populations that the snail kites rely upon for food.  These 
changes represented a reduction in the quality of foraging habitat for snail kites, and a reduction 
in the suitability of habitat to support abundant apple snails.  Subsequent to 2010, relatively 
lower lake levels coupled with improvements to the aquatic vegetation and an increase in the 
exotic apple snail population have allowed snail kites to nest in other areas of the lake 
(Moonshine Bay, Observation Island, Okeetantie, and Eagle Bay Marsh).  The negative effects 
of water management within WCA-3A have been similar.  Restoration of habitat, including the 
management of appropriate water levels within the WCAs and Lake Okeechobee, as suggested 
by several researchers, is the key to successful recovery of the snail kite as it is predicated on 
their ability to successfully nest in these areas. 

Hydrologic conditions, both natural and unnatural (i.e., water management), may also adversely 
affect snail kite nest success and juvenile survival both directly (e.g., increased predation) and 
indirectly (e.g., decreased foraging opportunities).  Rapid recession rates during the dry 
(breeding) season and associated low water levels can allow nests to become accessible to land-
based predators, resulting in decreased nest success (Beissinger 1986; Sykes 1987b).  The 
potential for this effect is greater for snail kites nesting near land (i.e., in lakes or reservoirs) 
compared to those nesting in expansive marsh systems such as WCA-3A.  Collapse of nests 
constructed in herbaceous vegetation may also cause 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 may be more vulnerable to collapse.  This effect is also more prevalent in lake 
environments than in the Everglades. 

The abundance of apple snails is also linked to water regimes (Kushlan 1975; Sykes 1979, 
1983a; Darby et al. 2005). Extremely low water levels and rapid recession rates can limit 
foraging opportunities for juvenile and nesting adult snail kites, both of which require a 
sufficient forage base in the vicinity of the nest (Mooij et al. 2002).  Water levels which are too 
high or too low during the snail breeding season can delay, curtail, or entirely preclude egg 
cluster production in a given year, thereby resulting in decreased snail abundance and density in 
the following year(s). Within a given year and at a given location, the availability of apple snails 
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is also dependent on hydrologic conditions (Darby et al. 2006), including water levels and 
recession rates, and thus water management actions. 

Another threat to snail kites is nest predation.  In 2010 and 2011, Olbert (2013) used cameras to 
monitor nests on Lake Toho.  She found predation to be the primary cause of nesting failure, 
with almost no instances of nest collapse.  Over the course of the study, she recorded a total of 
32 predation events (57 eggs or young) where there was either a partial or complete loss of nest 
contents.  The observed predator community included yellow rat snakes (Elaphe obsoleta 
quadrivittata), marsh rice rats (Oryzomys palustris), raccoons (Procyon lotor), American 
alligators (Alligator mississippiensis), a great horned owl (Bubo virginianus), fish crow (Corvus 
ossifragus), and a purple gallinule (Porphyrio martinica). Yellow rat snakes were the most 
common predator to consume both eggs and young (Olbert 2013).  Fletcher et al (2016b) 
reported a snail kite nestling predation by a bald eagle (Haliaeetus leucocephalus) in WCA-3A. 

According to Olbert (2013), raccoons were observed accessing significantly shallower nests with 
an average depth of 18.79 ± 14.7 cm of water rather than nests placed above 86.11 ± 4.1 cm of 
water.  Water depth beneath the nest did not affect the likelihood of yellow rat snakes accessing a 
nest.  Yellow rat snake predation occurred significantly more often in nests closer to shore 
(average distance of 4.15 m), than for nests sites farther away (average 32.78 m).  Alternatively, 
marsh rice rats were found to be present in nests farther from shore (average distance of 
115.08 m) but were absent from nest sites closer (approximately 16.01 m) to shore.  Out of the 
30 predation events where the predator was successfully recorded, seven events (23%) occurred 
diurnally and 23 events (77%) were nocturnal (Olbert 2013).  Other sources of nesting failure 
resulted from abandonment of eggs (n=10), unhatched eggs (n=3), accidental egg or young loss 
(n=2), and nest collapse (n=1) (Olbert 2013).  Fletcher et al. (2016b) defined water depths and 
distance to shoreline associated with predation or post scavenging events associated with nest 
collapse built on robust substrate (e.g., shrubs), whose collapse was likely to have been caused 
by a land predator (e.g., raccoons).  This category included nests with a reasonable access to land 
predator (i.e., water depth <50 cm and/or relatively close to land <50m).  

The University of Florida (UF) snail kite crew began to report nest failure cause in 2015; 
predation was responsible for the most nest failures in 2015 (46 percent; 16 out of 35 nests) and 
2016 (74 percent; 70 out of 94 nests) in Lake Okeechobee. However, the rates could have been 
higher because there were other nests where predation could have been implicated (the causes 
were listed as nest tipped over, nest intact, or unknown). 

Additional potential threats to snail kites include exposure to bioaccumulated contaminants in 
their prey, the proliferation of exotic snails, and naturally occurring but extreme weather 
conditions.  Copper, used in fungicide applications and commonly found in disturbed areas of 
Everglades wetlands, has been shown to bioaccumulate in apple snails and may lead to birth 
defects in snail kite nestlings (Frakes et al. 2008).  Uptake of copper through sediments and diet 
has been demonstrated, with uptake from the latter, being the primary exposure route for the 
Florida apple snail (Frakes et al. 2008; Hoang et al. 2008).  The ability of Florida apple snails 
to bioaccumulate copper has implications for the successful survival and recruitment of the 
Florida apple snail and the snail kite at STAs and water reservoirs created for Everglades 
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restoration projects; however, there is still uncertainty regarding the amount of copper that is 
actually bioavailable to snail kites.  Additional information on Florida apple snail 
bioaccumulation of copper, copper bioavailability, and average exposure patterns of snail kites 
under various environmental conditions may be necessary to identify appropriate risk 
management scenarios for Everglades restoration projects. Fletcher et al. (2016b) also 
investigated the potential for mercury to affect snail kites, and while they did find higher 
mercury levels in snail kite nestling feathers in ENP, they did not report any adverse effects to 
vital rates. 

Avian vacuolar myelinopathy (AVM) is another potential threat to snail kites. AVM is a 
neurological disease that comes from direct or indirect consumption of neurotoxins produced by 
a blue-green algae (or cyanobacteria named Aetokthonos hydrillicola) that can grow on the 
leaves of submersed plants, especially hydrilla.  When herbivores consume hydrilla while this 
cyanobacteria and the neurotoxin are present, they can display loss of muscle control resulting in 
difficulty flying, swimming, and eventual death.  AVM has been found to affect many species 
that consume infested hydrilla or prey on species that do.  Apple snails can accumulate the toxin 
(Wilde and Netherland 2015).  Feeding trials have verified that the exotic apple snails can 
accumulate the toxin from hydrilla and pass AVM to their predators (chickens in the feeding 
trial). 

Several studies on the KCOL have confirmed that at least some portions of hydrilla populations 
in lakes East Toho, Toho, Cypress, Hatchineha, and Kissimmee have the cyanobacteria present.  
These studies have also verified through a feeding trial (chickens) that hydrilla collected from 
Lake Toho can pass AVM to consumers (Wilde and Netherland 2015).  A smaller, follow-up 
study found that feeding exotic apple snails collected directly from Lake Toho to chickens did 
produce some signs of AVM (2 of 3 birds had mild brain lesions upon necropsy), but none of the 
birds showed any clinical signs of the disease (Wilde and Netherland 2015).  Further, biologists 
collected coots from Lake Toho that they suspected may be showing clinical signs of AVM 
(slower flying, erratic flight, inability or reluctance to fly, etc.) and necropsies confirmed several 
had mild AVM lesions (5 of 22).  To date, no sightings of eagles or snail kites displaying signs 
of AVM have been reported.  

Natural variation in weather patterns may also affect snail kite nesting success and survival. 
Inclement weather can result in a decrease in snail kite 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 snail kites due to exposure.  
Abandonment of nests before egg-laying is also common, particularly during drought or 
following passage of a cold front. 

3.1.6 Summary of Species’ Status 

Native and exotic apple snails are critical because they comprise the great majority of the snail 
kites’ diet.  Apple snail survival and recruitment can be impacted by dry conditions.  Optimal 
water depths should range between 4 and 20 inches in marsh habitats during the peak native 
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apple snail breeding period (April and June).  Water depths up to 69 inches (1.75 meters) in lake 
habitats (assuming emergent vegetation is present at that depth) may also support native and 
exotic apple snail egg-laying.  The recent large increase in the exotic apple snail population in 
Lake Okeechobee is noteworthy.  Snail kites are exploiting this population, but the long-term 
sustainability of this is unclear.  The abundance of native apple snails seems to be too low to 
support large numbers of nesting snail kites on Lake Okeechobee. 

Marshes and lake littoral zones with patches of herbaceous emergent wetland plants and open 
water generally provide the best snail kite foraging habitat. Snail kite nesting primarily occurs 
between January and June with peak nest initiation from February to April. The clutch size 
ranges from one to five eggs, with a mode of three.  Nesting almost always occurs over water, 
which may deter predation.  Nests constructed in herbaceous vegetation 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. 

On average, adult snail kites have relatively high annual survival rates although it is probably 
reduced in drought years. Snail kites are considered nomadic; following fledging, adult kites 
may remain around the nest for several weeks, but once young are fully independent, adults may 
depart the area.  Outside of the breeding season, snail kites regularly travel long distances within 
and among wetland systems in southern Florida.  From 2010 to present, juvenile survival has 
been trending down.  The observed variability in juvenile survival is related to variation in 
environmental conditions, including those hydrologic conditions that directly affect the survival 
and productivity of the apple snail.  Additionally, these hydrologic conditions have significant 
effects on snail kite nest success. From 2013 to present, the highest annual apparent nest success 
rate in any water body has equaled or exceeded 60 percent. 

The overall snail kite population exhibited steep declines from 1999 to 2002 and from 2006 to 
2008, but rebounded slightly starting in 2010.  In 2014, the population estimate was significantly 
higher (1,754 birds).  From 2011 to 2014, conditions improved in Lake Okeechobee and the 
number of fledglings generally increased.  Across all sites monitored in 2013, Lake Okeechobee 
was the most productive water body in terms of overall snail kite production.  The total snail kite 
population estimate was 2,127 in 2015, 2,056 in 2016, and 2,585 in 2017.  Lake Okeechobee is 
of particular importance since it serves as a critical stopover point as snail kites traverse the 
network of wetlands within their range.  A loss of suitable habitat and refugia, especially during 
droughts in the lake, may have significant demographic consequences. 

The principal threat to the snail kite is the loss, fragmentation, and degradation of wetlands. 
Hydrologic conditions, both natural and unnatural (i.e., water management), may also adversely 
affect snail kite nest success and juvenile survival both directly (e.g., increased predation) and 
indirectly (e.g., decreased foraging opportunities).  Rapid recession rates during the dry 
(breeding) season and associated low water levels can allow nests to become accessible to land-
based predators, resulting in decreased nest success. The abundance of apple snails is also linked 
to water regimes. Extremely low water levels and rapid recession rates can limit foraging 
opportunities for juvenile and nesting adult snail kites, both of which require a sufficient forage 
base in the vicinity of the nest. 
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3.1.7 Tables and Figures for Section 3.1 

Table 1. Number of snail kite nests (total and successful) and number of snail kite fledglings 
range-wide from 2010 to 2016 (data from Fletcher [2015], Fletcher et al. [2016b], and 
Fletcher et al. [2017]). 

Year Total Number of 
Active Nests 

Number of 
Successful Nests 

Number of Fledglings 

2010 245 45 75 
2011 254 94 165 
2012 358 75 104 
2013 418 128 169 
2014 311 118 211 
2015 445 201 314 
2016 778 327 632 

Mean 401 141 239 

Figure 4. Model-averaged estimates of adult (white circles) and juvenile (black circles) 
apparent annual survival from 1992 to 2016 (from Fletcher et al. 2017). Error bars 
correspond to 95 percent confidence intervals (CI).   
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Figure 5. Estimated snail kite population size from 1997 to 2016 using the “super-population 
approach” with Cormack-Jolly-Seber model (Dreitz et al. 2002; Martin et al. 2007).  
Black dots (and error bars) show population size estimates for each year (and 95% 
CI); note that each year is estimated independently (i.e., only information from that 
year is used in calculations) and CIs account mostly for variation in band re-sight 
data.  The black line shows the 3-year running average and gray shaded region shows 
the uncertainty around the 3-year running average (95% CI, taken from non-
parametric bootstrapping, 1,000 simulations) (from Fletcher et al. 2017). 
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Figure 6. Observed number of young snail kites confirmed to have fledged, 1992-2016 (from 

Fletcher et al. 2017).  Note that these values represent raw counts (uncorrected for 
detection) of young that reached the minimum fledging age (i.e., 24 days old) in 
monitored nests. Total includes all sites monitored: KRV = Kissimmee River Valley, 
which includes the KCOL and Lake Istokpoga; SJM = St. John’s Marsh which 
includes Blue Cypress Conservation Area, Fellsmere Canal, Fellsmere Area 1, and 
Kenansville Lake; OKEE = Lake Okeechobee; STAs = STAs 1, 2, and 5; and EVER 
includes Everglades National Park, Big Cypress National Preserve, and all WCAs 
(including Loxahatchee National Wildlife Refuge). 
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Figure 7. Range-wide changes in age structure of adult (greater than 1 year old) snail kite 
population from 2009-2014 showing an increase in the number of younger birds over 
time (from Fletcher et al. 2016b). 

3.2 Environmental Baseline 

This section is an analysis of the effects of past and ongoing human and natural factors leading to 
the current status of the snail kite within the action area. The environmental baseline is a 
“snapshot” of the species’ health in the action area at the time of the consultation, and does not 
include the future effects of the action under review.  The action area is the entire range of the 
species and the Status of the Species refers to the entire range of the species; therefore, the 
Environmental Baseline is included with the information under the Status of the Species section.  
Since the action has occurred, the Environmental Baseline does include the LORS past effects, 
but does not include future effects of LORS (which includes the new science regarding the 
effects of recession rates on snail kites).  That discussion is covered in the “Effects of the 
Action” section. 
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3.2.1 Status of the Species within the Action Area 

The action area encompasses the current range of the snail kite in Florida. Therefore, the 
information in the Status of the Species section addresses the status of the species within the 
action area, and it is incorporated here by reference.  The following discussion deals with the 
history of snail kite use of Lake Okeechobee, with a particular emphasis on nest numbers and 
nesting success.  We discuss observations and hypotheses relating to recession rates, water 
stages, and resulting habitat for snail kite use in Lake Okeechobee.  We refer to other portions of 
the species’ range for comparative purposes. 

Sykes (1983a) reviewed data from annual snail kite counts in the years 1968 through 1980.  
While these annual counts should not be relied upon as accurate measures of the total population 
of the species in Florida (Bennetts et al. 1999b), the Service considers that the relative 
proportions of observed birds in various parts of their range are reasonably reliable.  Lake 
Okeechobee and WCA-3A were clearly the dominant areas supporting the species among those 
areas consistently surveyed from year to year (Figure 8). 

Although these were simply mid-winter bird counts, we know that the species nested 
successfully in Lake Okeechobee during that period (Sykes 1979).  As is typical for this species, 
the reported number of nests and the number of successful nests in Lake Okeechobee were 
highly variable in the period, with 1975 and 1976 the most productive years.  In 1975, Sykes 
observed 25 nests in Lake Okeechobee, with 13 of these successful; in 1976, 18 of 23 nests were 
successful.  Sykes noted that in the years 1968 through 1971 there was little activity of snail kites 
in Lake Okeechobee, but this increased greatly in the mid-1970s.  By comparison, such numbers 
of successful nests were not recorded from the lake from the late 1990s through 2007 (Figure 6). 
The levels of productivity observed in 1975, 1976, 1987, 1988, or 1991 through 1993, would be 
considered good or excellent nesting years for the lake; only recently have these levels been 
achieved (2012 to 2016).  The Service believes that even under natural conditions prior to human 
management of water resources in south Florida, nest productivity likely was highly variable 
from year to year, simply due to natural patterns of drought and flood.  However, based on 
nesting patterns and total productivity in the period from the mid-1970s to the mid-1990s, we 
believe that the limited nesting that occurred in Lake Okeechobee from 1997 to 2010 represents 
an atypical period of low productivity.   

The slow recovery of habitat suitability eventually allowed some increases in nesting in the years 
2003 to 2006.  There was no snail kite nesting reported for Lake Okeechobee from 2007 to 2009 
due to low water conditions and lack of apple snail availability.  Between 2010 and 2016, 
monitoring was able to determine the fate of a total of 570 snail kite nests in Lake Okeechobee 
(Fletcher 2015; Padilla 2016).  The recent increases in snail kite activity on Lake Okeechobee are 
likely a response to favorable precipitation patterns and habitat conditions along with an 
increased apple snail abundance and availability. 

Using the number of successful nests and the total number of nests of known fate during 2010-
2016 (Fletcher 2015, Fletcher et al. 2016a, Padilla 2016), we calculated a mean annual apparent 
success rate for Lake Okeechobee of 0.267 for nesting initiated between January 1st through 
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June 30th, and a rate of 0.290 for all nesting (i.e., throughout the year; Table 2). In the four years 
where summer nesting occurred, two years had zero summer nesting success because lake stages 
were increasing (Figure 9) (2012 [13 failed nests] and 2013 [10 failed nests]) and two years had 
high apparent summer success rates (2014 [0.67] and 2016 [0.69]); although there were only 
three known-fate nests in 2014.  Given the expansion of the exotic apple snail population and the 
new LORS regulation schedule in 2008, these data represent the best available snail kite apparent 
nest success rate information.   

3.2.1.1 History of Habitat Changes in Lake Okeechobee 

During the early 1970s, habitat conditions within the lake were more favorable for apple snails 
and snail kites, relative to the habitat conditions within the lake’s littoral zone under the WSE 
regulation schedule.  Changes to the lake’s regulation schedule and strong variations in climate 
conditions in the past several decades have altered the littoral zone to the extent that habitat 
conditions for both the snail kite and the native apple snail had been in a deteriorated condition 
up until as recently as 2009. Because the water management capabilities around Lake 
Okeechobee have not greatly changed since the 1970s, we believe that it is realistic to expect that 
favorable habitat conditions can again be achieved through water management.  Not all of the 
changes that have occurred since that time were subject to the authorities of the Corps.  The 
continued increase in nutrient load to the lake is not within the scope of the regulation schedule, 
although later in this BO we discuss the correlation between high water levels and influx of 
nutrients into the lake’s littoral zone, including the critical habitat for the snail kite. Likewise, 
the spread of exotic and invasive plants is known to be influenced by lake stages, but is not 
entirely contingent upon the water regulation schedule.  Although the lake’s regulation schedule 
is not the only human action having adverse effects on the lake, the Service believes it is a 
primary determining factor in the observed degradation of littoral zone habitat quality from the 
1970s until very recently. 

There is consensus among researchers that the 1972-1973 vegetation patterns documented by 
Pesnell and Brown (1977) in the first comprehensive mapping of vegetation in the Lake 
Okeechobee littoral zone were favorable to foraging and nesting by snail kites.  In order to 
establish a baseline vegetation condition for the effects analysis for the LORS 2007 BO, the 
Service tracked changes in the lake’s littoral vegetation from the perspective of snail kite 
foraging habitat and nesting substrate.  We found that snail kite nests were typically adjacent to 
the larger patches of the most suitable vegetation communities for feeding, and that snail kites 
are less limited by available nesting habitat than they are with foraging habitat. Thus, the extent 
of foraging habitat was chosen as the measure of incidental take for snail kites in the 2007 BO. 

Table 3 shows that the quantity of optimal snail kite foraging habitat had decreased from 1973 to 
1996 by almost 20,000 acres, and it dropped another 7,700 acres from 1996 to 2003.  These 
reductions were mainly due to the loss of the spikerush community, with a corresponding increase 
of denser vegetation including cattails, fragrant water lily and torpedo grass (Panicum repens). By 
2010, the acreage of optimal snail kite foraging habitat had increased somewhat (to 5,634 acres) in 
the marsh littoral zone, primarily as a response to favorable weather conditions and overall lake 
stages within the stage envelope of 12 to 15 ft. These losses in optimal habitat were concurrent 
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with a steady increase in marginal snail kite habitat (Table 3) from 1973 to 2010 of about 38,000 
acres. 

3.2.1.2 Submerged Aquatic Vegetation (SAV) in Lake Okeechobee 

SAV may be an important habitat for apple snails especially as the marsh dries during droughts 
or other low-water conditions.  The extent that native or exotic apple snails occupy SAV in Lake 
Okeechobee is unclear; however, recent monitoring shows the connectivity between submerged 
and emergent vegetative communities as affected by water management or, at least, water levels. 
Figure 10 shows the District’s data for SAV monitoring from August 2011.  District staff 
estimated a total of 36,325 acres of SAV (2014a).  For water year 2013, they estimated the total 
acreage of SAV in Lake Okeechobee had increased to 47,692 acres (District 2014a).  For water 
years 2015 and 2016, the mean yearly acreages of SAV in Lake Okeechobee were 33,345 acres 
and 32,357 acres, respectively, and the percentages of vascular SAV were 59 and 74 percent, 
respectively (District 2017). 

The implementation of the LORS and resulting overall lower lake levels have resulted in 
previously SAV-dominated nearshore areas becoming dominated by emergent and terrestrial 
plants (District 2014a).  For example, approximately 7,000 acres that was open-water SAV 
habitat in the south end of the lake (South Bay) prior to Water Year (WY) 2008 has shifted to 
emergent marsh habitat.  If lake stages continue to remain near the lower end of the desired stage 
envelope, this enlarged marsh habitat is likely to occupy formerly open-water SAV habitat, 
resulting in SAV colonizing areas farther offshore (District 2014a).  However, vascular species 
appear not to be able to colonize this area as readily as the non-vascular Chara spp. so expansion 
by the vascular species may be slow or limited. Results from the District’s (2014a) quarterly 
transect grid cells also show that SAV in Lake Okeechobee continues to recover from the 
WY2005 and WY2006 hurricanes, the extremely low lake levels of WY2008 and WY2009, and 
a tropical storm in WY2009.  The District (2014a) noted that drought conditions prevailed during 
WY2012 with water levels at 10.26 ft during the August 2011 sampling, and almost half of the 
sites (25 out of 54) were dry and inaccessible.  

Using these data, the Service estimated that some SAV beds would have one foot of water at a 
lake stage of approximately 10.0 ft.  At 9.0 ft, the 2011 SAV beds would be dry (no surface 
water), but most of the Chara spp. beds would have about 1 foot of water. If Lake Okeechobee 
dropped to 7.0 ft, the Service estimated that greater than 60 percent of the 2011 Chara spp. beds 
would be dry.  

3.2.1.3 Native Apple Snails in Lake Okeechobee 

Recent apple snail sampling (as required in the Terms and Conditions of the 2007 LORS BO) is 
summarized in Table 4 (LG2 Environmental Solutions, Inc. 2016).  The sampling design was 
intended to be random within the marsh littoral zone of the lake and not targeted to where snail 
kites were foraging or nesting (which presumably could result in higher overall counts and 
densities).  The data in Table 4 indicate that the exotic snails outnumber the native snails and that 
much sampling effort is needed just to find snails using this experimental design. For example, 
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roughly 1,000 to 1,435 one-meter (m) plots needed to be sampled to locate up to 30 native snails 
and up to 221 exotic snails.  The overall densities of native and exotic snails ranged from 0.04 to 
0.19 snails/m2. Darby et al. (2006) suggested that densities greater than 0.15 snails/m2 are 
needed to support foraging snail kites, but higher densities, approximating 0.5 snails/m2 are 
needed to support snail kite nesting. However, these are densities that were calculated from 
areas where snail kites were actively foraging.  In the random design used for the Lake 
Okeechobee data, it is not unexpected to have many sampling sites with no snails and average 
densities less than 0.20 snails/m2. While these snail data seem to indicate a possible reduction in 
overall snail density from 2010 to 2016, it is not clear if that conclusion is valid because the 
apple snail egg cluster density data have been relatively stable (varying from 0.20 clusters/m2 in 
2010 to 0.30 clusters/m2 in 2013 and 2016) (LG2 Environmental Solutions, Inc. 2016). However, 
based on the available density data, the abundance of native apple snails seems to be too low to 
support large numbers of nesting snail kites on Lake Okeechobee. 

The District (2011) evaluated the feasibility of accelerating the recovery of apple snail 
populations by releasing captive-raised snails.  In April and June 2009, 4,500 adult Florida apple 
snails were tagged with a unique identification number and released at two sites within Eagle 
Bay marsh, a wetland next to Lake Okeechobee. The tagged apple snails were systematically 
released at two 0.5 hectares (ha) (70 m x 70 m) sites within the marsh at a density of 0.5 snail/m2. 
Trapping grids consisting of 10 rows of 10 pyramid crayfish traps were set up within the release 
sites to capture and recover snails.  The number of apple snails captured within the pyramid traps 
was small. These traps are very effective in trapping apple snails in shallow-water environments, 
but have not been tested in deeper water.  At the time of the release in April 2009, water depth 
averaged 45 cm within the marsh.  Water depth increased with the onset of the rainy season in 
May, effectively negating trapping efforts.  Consequently, an accurate survival rate could not be 
calculated using standard mark-recapture formulas. 

Culture of snails is labor intensive, making the program potentially cost prohibitive.  In an 
attempt to lower production costs, District scientists evaluated the feasibility of an in situ culture 
program in which snails were raised in enclosures constructed within a local wetland and egg 
clutches laid within the enclosures were harvested and hatched into large outdoor tanks (District 
2013).  The primary goals of this feasibility program were twofold: (1) to determine if this more 
extensive and potentially less labor intensive method was an effective means of producing a 
large number of animals, thereby reducing production costs, and (2) to produce snails for use in 
stocking experiments to determine the efficacy of stocking adult apple snails (i.e., does stocking 
animals lead to the establishment of self-sustaining populations?).  

To meet these objectives, District staff monitored total clutch production within each enclosure, 
analyzed egg clutch characteristics for comparison to wild clutches, estimated the average 
survival from hatchling to adult within each enclosure, and established a number of experiments 
in large enclosures examining the survival and reproduction potential of stocked newly hatched 
and larger juvenile/adult snails. Initial results indicate that it is possible to reliably establish 
populations of native apple snails from hatchery-produced animals stocked at relatively low 
densities.   

36 



    
   

  
        

  
   

   
     

  
       

 

  
 

  
              

 

 
 

         
      

   
   

          
   

  

    
 

 
       

 
   

       
  

  

3.2.1.4 Establishment and Survival of Non-Native vs. Native Apple Snails 

The island apple snail (Pomacea maculata) was most likely released in the southern region of 
Florida in the early 1980s.  Biologists of the Florida Fish and Wildlife Conservation Commission 
(FWC) first observed it in 1987 in the canal systems south of Lake Okeechobee.  Evidence of 
nonindigenous apple snails in Lake Okeechobee was first observed by FWC staff near inflow 
points on the north end of the lake (Fox 2014) and just northeast of the airboat ramp on Harney 
Pond Canal in October 2007 (Bernatis 2014a, Warren 2014).  Approximately less than 20 snail 
pink egg masses (i.e., exotic snails) were observed on vegetation in the marshy area adjacent to 
the airboat trail leaving the ramp (Warren 2014).  FWC speculated that the introduction pathway 
could have been fishermen using the snail soft parts as bait or an aquarium dump (Warren 2014).  
FWC also observed exotic apple snails in the rim canal at the entrance to Lock Seven Park and 
Scott Driver Boat Ramp in the summer of 2008 (Warren 2014).  They also began appearing on 
the south end of the lake in the canal at Pahokee in 2008 (Bernatis 2014a).  By 2009, FWC staff 
observed exotic apple snails at many marsh locations in the north end of the lake (e.g., Yankee 
Point and Kings Bar), the northwest littoral zone, and the south end of the lake in South Bay 
(Warren 2014). 

Based on observations around Florida, Warren (2014) concluded that following introduction, the 
exotic snail population experienced a 2 to 3 year period of rapid increase in abundance and 
expansion of local distribution.  Following this 2 to 3 year period, populations seemed to 
stabilize and were perhaps controlled by predation. It is obvious in Lake Okeechobee that the 
exotic and native apple snails are living in close proximity; egg masses from both species were 
observed on the same Typha sp. and bulrush stems (Warren 2014).  

The exotic apple snail seems to be more robust than the native apple snail in Florida, having a 
longer life span, protracted breeding season, and more eggs per clutch (Table 5). The exotic 
apple snails also seems to be more desiccation tolerant than the native apple snail. Bernatis 
(2014b) reported that two exotic apple snail species (P. maculata and P. canaliculata) survived 
buried under “wet conditions” (i.e., >80% relative humidity and moist sand substrate) in 
laboratory studies for 12 months.  However, for snails in “dry conditions” (i.e., <60% relative 
humidity and dry sand substrate), all P. maculata were dead at 153 days and all P. canaliculata 
at 154 days.  Similarly, Ramakrishnan (2007) reported the emersion (i.e., out of water) tolerance 
of P. maculata ranged from 70 days at 30°C and >95 percent relative humidity to >308 days at 
20°–25°C and 75 – 95 percent relative humidity.  

According to Darby (2006), adult native apple snails show the following desiccation tolerances: 
a 3-month dry-out will kill 21 percent of the population; a 4-month dry-out will kill 50 percent of 
the population; and a 4.5-month dry-out will kill 63 percent of the population.  Juvenile native 
apple snails have even less tolerance to desiccation. For example, a 3-month dry-out will kill 
40 percent of a population of six-week old apple snails (10-15 mm in size).  Considering that 
native apple snails only live for a year to 18 months, it is easy to see how littoral zone dry out 
could adversely affect a lake’s entire native apple snail population especially if it occurs during 
snail breeding season (peak production is April to June).  Therefore, when discussing the effects 
of drying on the littoral zone, it is important to keep in mind not only how dry (i.e., how low the 
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water level drops), but even more importantly, the duration and the time of the year of the low 
water conditions.  

Regarding the recent large increase in the exotic apple snail population in Lake Okeechobee, 
snail kites are exploiting this population, but the long-term sustainability of this is unclear. 
Based on the rapid spread of exotic apple snails in Florida over the last seven years, the long-
term persistence of the population seems secure for the time being; however, the Service still has 
concerns about the effects of exotic snails on native snails (e.g., potential competition for 
resources) as well as on snail kites or other animals that eat snails (e.g., via disease vectors, or 
bioaccumulation of metals).  In one recent instance in Florida, habitat degradation by exotic 
snails was severe.  In 2013, exotic apple snails consumed almost all vegetation within a portion 
of the District’s STA-1East.  The maximum density was approximately 120 snails/m2 (Monette 
2014).  The District dried out the affected areas, thereby killing the snails and allowing the 
vegetation to regrow.  Lake Okeechobee is a much larger area than the STA, therefore, the risk 
of a similar occurrence in the lake is lower. 

3.2.1.5 Moonshine Bay Habitat Management in 2016 and snail kite response 

In June 2015, the FWC sprayed herbicide over approximately 2,400 acres in the Moonshine Bay 
area of Lake Okeechobee (Beck and Bachelder 2017; Figure 11). The District sprayed another 
approximate 800 acres of cattails in August 2015.  On November 2, 2015, a prescribed fire was 
implemented to burn both previously treated areas and encompassed approximately 6,300 acres. 
These techniques were implemented in order to open up an area that was cattail (i.e., poor kite 
foraging habitat if too dense), but historically spikerush (i.e., good snail kite foraging habitat). 

As a result of the management, the habitat in the burned area became “open water with distinct 
‘islands’ of burned willow and sparse, burned willow throughout” for the subsequent winter and 
early spring 2016 (Beck and Bachelder 2017).  Beck and Bachelder (2017) reported the response 
of snail kites to the sprayed and burned cattail was “almost immediate” and kites were observed 
“actively foraging on snails in the 2,400-acre block before the end of 2015.”  Resprouting of 
emergent vegetation (primarily sparse Sagittaria sp., Nymphaea sp., and cattail), and growth of 
SAV (primarily Utricularia sp.) began in the spring of 2016 and continued through summer and 
into fall (Beck and Bachelder 2017).  

The 2016 snail kite nesting in Lake Okeechobee started early and 2 active nests were found in 
mid-January (Padilla 2016).  In mid-March, 33 active nests were counted.  The active snail 
kite nest count increased to 55 in early April, but dropped to 37 by late April, to 11 nests by 
mid-May, and to 6 nests by early June (Padilla 2016).  At that time, adult and juvenile snail kites 
were still being observed on the lake in good numbers (121 in early June and 127 in late June).  
On June 28, 2016, the UF snail kite crew reported 8 active nests mostly in Moonshine Bay.  
From January through June 2016, there were 97 total nests.  Of these, 15 were deemed 
incomplete, 27 were successful, and 55 nests failed (i.e., 32.9 percent apparent success rate; 
Figure 12).  For the failed nests, “predation” was identified as the cause for 50 nests and 
“collapse” for 3 nests.  The remaining 2 nests had dead nestling(s) but no cause for failure was 
determined (Padilla 2016).   
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Lake Okeechobee stage rose from 14.68 ft on January 5, 2016 to a peak of 16.49 ft NGVD on 
February 6, 2016.  Lake stage then dropped to a low of 13.57 ft on May 17, 2016 (a 35.04-inch 
drop over approximately 14 weeks; or on average, 2.5 inches/wk; or 0.21 ft/wk), and then 
increased to 14.92 ft NGVD by June 30, 2016. 

As a result of creating favorable foraging habitat for snail kites combined with favorable water 
levels in Moonshine Bay, snail kites then had a very successful “late” nesting in 2016 that started 
around June 28 and lasted into November.  During July and August 2016, water levels were 
generally stable, ranging 4.3 inches from 14.94 ft to 14.58 ft NGVD (Figure 13), and on August 
26, 93 snail kite nests were active.  In September, the lake level rose 13.92 inches from 14.90 ft 
and peaked at 16.06 ft NGVD on October 8th (i.e., an ascension rate of 0.21 ft/wk).  The count of 
active snail kite nests dropped to 69 on September 15, and to 43 by September 26, 2016.  By 
October 26, 2016, water levels had dropped to 15.61 ft NGVD and 21 active snail kite nests were 
checked.  On November 27, 2016, no active snail kite nests were found.  Figure 14 shows the 
relative contribution of the different areas of Lake Okeechobee to snail kite nesting in the lake in 
2016. The nesting effort shifted almost entirely into Moonshine Bay after June. 

Of the total 144 active snail kite nests in the Moonshine Bay area from late June to November 
2016, 95 nests were successful (i.e., 69 percent apparent success rate; Figure 15) and these nests 
contained 205 nestlings.  Of the remaining active nests, 39 failed and 10 were classified as 
unknown (Figure 16).  For the failed nests, “predation” was identified as the cause for 20 nests 
and “collapse” for 16 nests.  The remaining 3 nests had dead nestling(s) in the nest cup but no 
cause for failure was determined.  For the nests classified as “unknown,” each of these had 
nestling(s) banded, but they were banded prior to Day 24 (i.e., the nestling age at which kite 
researchers determine a nest is successful) and have not been resighted since banding.  It is 
possible that these nests could be reclassified as “successful” if in the future the banded birds are 
resighted. In other areas of Lake Okeechobee, during this time frame, there were 5 other active 
snail kite nests – all in the Okee-Tantie area. Of these, one was successful. 

These 2016 data would seem to indicate that:  a) the overall abundance of apple snails in Lake 
Okeechobee was sufficient to support at least 122 successful snail kite nests, and may not 
currently be limiting snail kite nest success; however, access to snails may limit nest success if 
the foraging habitat is not sufficiently “open” for kites to detect and capture snails; b) lake level 
recession rate is still a potential factor in limiting snail kite nest success; c) nest predation is 
responsible for many more nest failures than nest collapse; and d) the rate of predation was 
higher in the spring (91 percent), than in the summer (51 percent). 

3.2.2 Factors Affecting the Species Environment within the Action Area 

The environmental baseline includes the factors affecting the species or critical habitat but also 
the effects of past and present impacts of all Federal, State, or private actions and other human 
activities in the action area.  Also included are the anticipated impacts of all proposed Federal 
projects in the action area that have already undergone formal or early section 7 consultation, and 
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the impacts from State or private actions that are contemporaneous with the consultation in 
progress. 

This section summarizes factors affecting the snail kite habitat within the littoral zone of Lake 
Okeechobee. Because the majority of the suitable snail kite habitat within Lake Okeechobee is 
designated as critical habitat, all discussion within this document related to the description of, 
and effects to, snail kite habitat within the lake also apply to the critical habitat within Lake 
Okeechobee. 

The persistence of the snail kite in Florida depends upon maintaining hydrologic conditions that 
support the specific vegetative communities that compose their habitat along with sufficient 
apple snail availability across their range each year (Martin et al. 2008).  Operation of the 
C&SF Project and other hydrologic management actions has a significant effect on hydrologic 
conditions within most of the areas occupied by snail kites. The resulting compartmentalization 
of Everglades’ wetlands and subsequent hydrologic management of each of the compartments 
has reduced the connectivity of wetland systems upon which snail kites rely. The Corps, 
District, and St. John’s River Water Management District manage water levels in snail kite 
habitat in accord with many different local and regional water management plans and schedules.  
Water management plans affect water levels in marshes and lakes upon which snail kites rely, 
the rates of water level recessions and ascensions in lakes and marshes, and the timing of high 
and low water events.  These factors, in turn, directly affect snail kite habitat suitability.  
Additionally, both short-term natural disturbances (e.g., drought) and long-term habitat 
degradation, including impacts to their prey base, limit the snail kite’s reproductive ability.  

The rapid and extreme fluctuations in water stages in Lake Okeechobee are not within the 
complete control of human management for two principal reasons.  The first is the high 
variability in rainfall in Florida, which is not subject to human management, but this natural 
fluctuation is amplified by flood control and water supply management practices.  Secondly, the 
existing water management infrastructure is unable to handle these extremes, and in many cases 
may amplify the severity of these events on the ecological integrity of central and south Florida. 

Both extreme high and low lake stages adversely affect the ecology of the lake, including the 
snail kite.  While we refer to both in the discussion that follows, the emphasis is more on the 
impacts of water level recession and low water levels.  Reducing the water levels around snail 
kite nests may lead to nest failure due to adult abandonment, starvation of young, nest collapse, 
or nest predation by land-based predators.  The principal basis for our effects analysis is that 
water management releases under the LORS may have an adverse effect on snail kites and snail 
kite nests via an increased risk of high recession rates in the spring and drying out the littoral 
marsh and nearshore zone of Lake Okeechobee.  

3.2.2.1 Low Lake Stages 

Low lake stages result from hydrologic management, including both intentional drawdowns to aid 
in habitat restoration, and drydowns that result from a combination of water management activities 
and unexpected environmental conditions, such as the 2000-2001 drawdown and drought. In the 
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extreme, these can negatively affect nesting and foraging snail kites, apple snails, and habitat 
required by each. Extremely low lake levels (less than 11 ft) expose 95 percent of the littoral zone 
to desiccation, rendering the majority of the area unavailable as habitat, including marshes 
dominated by spikerush. This community is of particular concern because it supports a large 
population of apple snails.  Spikerush is particularly valuable habitat for foraging snail kites 
because its moderate stem density accommodates the snail kite’s visual hunting behavior. 
Maintaining clear water, sandy-bottom littoral habitat with emergent vegetation is necessary to 
support a healthy apple snail population (Darby et al. 2004). 

The apple snail is not a very mobile species. Unlike some other aquatic animal species, apple 
snails will not move extensively to follow the optimal water conditions that will vary with season 
and year (Darby et al. 2002).  When a portion of the littoral zone inhabited by apple snails dries 
out because of lowering lake stage, the snails will imbed in the surface layer of detritus, and 
await the return of the water. After a period of time, the snails will die if the area remains dry. 
The District’s (2014b) data show that the duration of dry conditions below 10.5 ft lasted 
approximately 5 consecutive months in 2001 and 15 consecutive months from 2007 to 2008.  
These desiccation durations were long enough to kill both native (both events) and exotic (2007-
2008 event) apple snails.  For these events, consider that the lake’s marsh zone (above 10.5 ft) 
was drier for even longer durations and therefore, likely had more severe effects on apple snails 
at those elevations. 

Scientific debate has been vigorous for several decades on the type and degree of effects of 
drought and low lake stages on the survival and recovery of the snail kite. Earlier researchers, 
such as Sykes and Beissinger, emphasized the threat of dispersal and mortality of snail kites in 
response to drought.  While subsequent researchers, particularly Bennetts et al. (1998b), 
recognized that drought adversely affects snail kites, they also believed that previous estimates of 
population decline due to drought had been exaggerated by dispersal of many individuals to 
habitats where they were not detected. For example, the statement by Takekawa and Beissinger 
(1989) that the 1981 drought reduced the population of snail kites from 650 individuals to about 
250 is now considered inaccurate.  The Service believes that, because surveys at this time were 
not systematic and did not cover the range of the snail kite in Florida, the number of individuals 
observed was only a fraction of the total population.  This fraction was likely lower during 
drought conditions when snail kites are known to disperse more widely to find suitable foraging 
habitat.  Thus, the estimated population decline (of more than 61 percent) between 1980 and 
1982 was likely overestimated.  Bennetts et al. (1998b) examined the intensity and geographic 
extent of historic droughts relative to the snail kite’s range.  They believed that in less extensive 
droughts, snail kites would exhibit more of a behavioral response, moving from the more 
affected habitats to other less severely affected wetlands in their range. In more extensive and 
severe droughts, they agreed that increased mortality would affect the population of the species 
as a whole. 

Beissinger (1981) reported that during the 1981 drought, “by June, nearly all the wetland habitat 
that snail kites usually inhabit was dry.”  On Lake Okeechobee, nesting was extremely limited, 
and he estimated that only 14 to 17 percent of the birds attempted to breed and only two of the 
ten nests fledged young.  In that year, he noted that in WCA-3, “…the stronghold of kites for ten 
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years, all nests failed.” He believed that total recruitment for all areas he surveyed was probably 
as low as four individuals.  Beissinger attributed the adverse conditions for snail kites to a 
combination of low rainfall, high water consumption demands, and “…water management errors 
that, I believe, included lowering of water levels in fall 1980 by the Corps of Engineers in (false) 
expectations of hurricane rains.” Beissinger’s 1982 annual report reported some recovery of 
breeding in the WCAs, but noted that rains from Tropical Storm Dennis in August 1981 mainly 
fell south of Lake Okeechobee.  He stated that no successful breeding occurred in southern 
portion of the species’ range that were typically important breeding areas – WCA-3A, WCA-2B, 
and Lake Okeechobee.  He found modest breeding success in Lakes Kissimmee and 
Tohopekaliga. 

While we agree with Beissinger’s general observations of reduced nesting success in the drought 
years of 1981 and 1982, subsequent research (Bennetts and Kitchens 1997; Bennetts et al. 
1998b) does not support his assertion that “drought conditions would be responsible for 
decimating two-thirds of the kite population.”  Subsequent researchers agreed that drought is 
likely a factor in snail kite mortality, but the level of mortality was unknown; it would vary with 
the intensity and geographic extent of drought, and previous estimates of drought-caused 
mortality were likely inflated. These effects are partly due to differences in detectability of 
juvenile and adult birds as they scattered more diffusely throughout the species’ range (Bennetts 
et al. 1999b). 

Beissinger and Takekawa (1983) provide some additional observations of the response of snail 
kites in Lake Okeechobee to the 1981 drought.  They observed that snail kites began to be less 
abundant in the lake beginning in January 1981.  As water levels receded, the remaining birds 
concentrated in interior portions of the littoral zone, near the mouth of Moonshine Bay, 
Fisheating Creek, and along the northeastern shore at Horse Island. When water stage reached 
its lowest levels of that drought in July and August 1981, nearly all of the remaining snail kites 
were observed along sections of the Rim Canal near Moore Haven and Clewiston, the mouth of 
Harney Pond Canal, and along the northwest shore near Little Sarasota boat landing.  Lake 
Okeechobee was an important habitat for the species during the initial stages of the drought, but 
later in 1981 through 1982, the lake did not continue to be suitable habitat for snail kites.  The 
1981-1982 drought is one of the most severe on record when looking exclusively at Lake 
Okeechobee stages.  Water stages remained below 11 ft in 1981 for 110 consecutive days.  In 
1982, lake stage hovered near 11 ft; in that year, there were 93 non-consecutive days below a 
stage of 11 ft. 

Immediately following the 1981-1982 drought, water levels rose sharply during the El Niño 
winter of 1982-1983 to stages that are known to adversely affect habitat in terms of high water.  
Lake stage remained above 16 ft for a total of 267 days from August 1982 to May 1983.  This 
event was so severe, that it has been called the “Mother of All Los Niños” (i.e., children, Green 
et al. 1997).  While Beissinger (1983) reported that the 1983 nesting season was a successful one 
for snail kites overall (mainly due to the KCOL and WCA-3), Lake Okeechobee only had “a few 
unsuccessful attempts.” Unfortunately, we do not have better nesting success data for Lake 
Okeechobee in this period, so it is difficult to understand the lingering effects on snail kites in the 
years following this back-to-back severe drought and subsequent flooding. 
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Dr. James Rodgers (FWC) surveyed snail kites on Lake Okeechobee and the KCOL beginning in 
1981. From 1981 through 1986, his efforts were largely limited to mid-winter counts.  In 
Rodgers’ opinion (1994, 1996), the snail kite recolonized portions of its historic range in the 
1980s, including Lake Kissimmee, Lake Tohopekaliga, and East Lake Tohopekaliga. He 
believes that the lack of observations in those areas in the 1960s and 1970s was due to a 
contraction in the species’ range, and not simply due to a lack of search effort in those areas 
north of Lake Okeechobee. 

We have geo-referenced nest location and nest success data from Rodgers’ studies in Lake 
Okeechobee from 1987 through 1993.  This spans another drought that affected Lake 
Okeechobee in 1990 to 1991.  Again, as is expected for this species, nesting in Lake Okeechobee 
was highly variable among years.  Rodgers (1992, 1994) found that years in which lake stages 
were at or above 14 ft at the typical beginning of the breeding cycle in February were more 
successful than in years when the stage was lower in February.  He attributed this, in part, to the 
fact that potentially nesting birds would need to compete for a smaller number of apple snails in 
low water years, because he estimated that at a lake stage of 14 ft, about 92 to 94 percent of the 
littoral zone would be flooded.  In contrast, at a lake stage of 12.5 ft, he estimated that only about 
28 to 30 percent of the littoral zone was inundated. 

Rodgers also attributed the differences in nest success to the location of nests in different water 
years.  Under moderately high lake stages in 1987, snail kites nested both along the outer cattail 
and bulrush (Typha spp. and Scirpus spp.) wall, and a portion of the inner littoral marsh centered 
around Moonshine Bay, which had large areas vegetated with spikerush (Eleocharis cellulosa) 
and beakrush (Rhynchospora tracyi).  In a year such as 1987, both the inner and outer portions of 
the littoral zone at that time had sufficient periphyton growth on the emergent vegetation to 
support apple snail populations, yet were not too dense to preclude the visual foraging technique 
of the snail kite.  The differences in nesting success were not only dependent on the extent of 
potential foraging habitat with suitable water depths; lake stages also affected the availability of 
vegetation that more securely supports nests.  With moderately higher lake levels in 1987 and 
1988, most snail kites used woody vegetation for nesting; however, herbaceous vegetation 
supported the vast majority of nests at lower lake stages in 1990 and 1991.  Snail kites prefer 
woody substrate that is inundated, but they are forced to nest in non-woody species at lower lake 
levels.  Thus, lower lake levels forced snail kites to nest in less stable nesting substrates 
(e.g., cattail and bulrush).  In the moderately high water years of 1987 and 1988, 55 percent and 
89 percent, respectively, of the nests were placed in woody vegetation, mainly willow (Salix 
caroliniana), melaleuca (Melaleuca quinquenervia), or buttonbush (Cephalanthus occidentalis). 
These woody shrubs or trees provide a more stable substrate that is less vulnerable to collapse.  
In contrast, in the lower water years of 1990 and 1991, 100 percent and 79 percent of the nests, 
respectively, were placed in herbaceous vegetation, primarily cattail and bulrush.  The overall 
nesting success (fledged at least one juvenile) was 22 percent in 1987, 42 percent in 1988, 
18 percent in 1990, and 18 percent in 1991 (Rodgers 1992).  Although the presence and 
availability of preferred nesting structure is important, we believe that the availability of apple 
snails is a relatively more limiting factor in describing suitable snail kite habitat. 
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Figure 17 illustrates the locations of nests in 1987, 1988, 1990, and 1991 on top of the 
bathymetry for the lake, alongside graphs of the lake stages for the first 6 months of those years 
(when most snail kite nesting would occur).  Notice that in the moderately high water years of 
1987 and 1988, several nests were located at higher elevations of the inner portion of the western 
littoral zone of the lake, including the area fringing Moonshine Bay.  This area is more likely to 
sustain pockets of shrubby vegetation, allowing nest site selection in woody vegetation, while 
also allowing adequate foraging opportunities in less dense marshes.  In contrast, the 1990 and 
1991 nest locations on Figure 17 show that in the low water years, the majority of the nests were 
located along the outer fringe of the littoral zone, on the side of Observation Shoal facing the 
center of the lake, in an area at that time was dominated by bulrush.  Although nests in the 
bulrush are less securely supported and are more exposed to wind and waves, the presence of this 
habitat at least allowed some successful nesting in lower water years. 

The conclusion we draw from the above analysis and the number of successful nests in 1991 is 
that, given otherwise favorable habitat conditions, snail kite nesting may be only temporarily 
disrupted in the lake following a moderately severe drought, similar to what occurred in 1990.  
At the low point of the drought between May and July of 1990, the stage dropped below 11 ft for 
70 days.  Although there were relatively fewer successful nests that year, snail kites were able to 
fledge 8 juveniles from 5 successful nests.  This indicates that sufficient apple snails persisted on 
the outer fringe of the marsh in 1990.  This strongly suggests that the snail kite can be somewhat 
resilient to a drought of the magnitude observed in 1990, if the outer fringe of Lake 
Okeechobee’s littoral zone is present and supports apple snails.  In more severe droughts, such as 
2001 and 2007-2008, snail kites are unable to nest at all in Lake Okeechobee. The snail kite 
population can only then be resilient by shifting nesting activity to other portions of its range.  In 
2007 and 2008, all reported snail kite fledging occurred in the KCOL (Figure 6).  This only 
partially compensated for the absence of nesting habitat in Lake Okeechobee. The impact of the 
2007-2008 drought in terms of total population estimates was severe (snail kite population 
estimate halved to 685 birds) and it is likely that most, if not all, apple snails died.  The return of 
successful snail kite nesting to Lake Okeechobee did not start until 2010, and more so in 2011, 
after the establishment of the exotic apple snail population in 2009.  From 2011 to 2014, nesting 
in the KCOL declined.  It is unclear why, but may have resulted from a combination of improved 
nesting conditions in Lake Okeechobee (or other areas) (Fletcher et al. 2016b) and a degradation 
of nesting conditions in the KCOL.  

The Corps analyzed Lake Okeechobee stages (back to April 2003) to identify the lowest stage at 
which any snail kite nest was deemed successful.  That was recorded on May 24, 2011, with a 
lake stage of 10.31ft NGVD.  This was also the stage that any other recorded nest was active and 
failed (although at least one other active nest had an unknown fate less than 10.31ft in 2011). 
This is an indication that, under current lake habitat and forage conditions, that the lake needs to 
be at this stage or higher for an expectation of nest success.  Additionally, the lake stage on 
January 1, 2011 was relatively low, near 12.5 ft NGVD (i.e., 12.44 ft).  Therefore, this may 
indicate that in future years where the lake is near 12.5 ft in January, nesting success may be 
reduced when compared to years where the January stage is substantially higher.  In some years 
(e.g., 2008), the lake stage in January seemed to be too low (10.24 ft NGVD) for nest initiation 
(hence there were no nests to fail in the lake that year). 
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Recent District modeling of lake stages for a CERP project’s (i.e., Lake Okeechobee Watershed 
Restoration Project; Figure 18) alternatives simulated that lake stages would drop below 10.3 ft 
NGVD during 6 out of 41 spring-time kite nesting windows (or approximately 15 percent of the 
period of record). However, in some of those simulated years (e.g., simulated 1982, 1990, and 
2001), the lake was likely too low for kite nesting to initiate.  Therefore, the overall likelihood of 
kite nests failing due to stages less than 10.3 is further reduced to 2 out of 41 nesting seasons 
(simulated 1981 and 1989).  Lake stages for simulated 1974 dropped below 10.3 ft, but because 
the January stage was at or above 13 ft, it is not clear if kite nests would still be active when the 
lake dropped to 10.3 ft.  We caution that these conclusions are based on lake stages only and we 
know that nesting habitat, foraging habitat, predators, and recession rates are also an important 
aspect of kite nest success and failure. 

3.2.2.2 Past Use of Portable Forward Pumps (PFP) 

Table 6 shows the timing and water stages for previous use of PFP at control structures on Lake 
Okeechobee from 2001 up through 2011 (District 2012a).  Table 7 displays the District’s data for 
volumes of water that were pumped by PFP out of Lake Okeechobee in thousand acre-feet (kaf) 
along with the estimated evaporation (inches during the operation of PFP).  (Note:  the numbers 
for “days per pumping event” may be less than actual due to the omission of some pump days in 
December 2007 and January-February 2008.) For its analysis, the District subtracted the 
volume of water that would otherwise gravity-flow over the structures, if the PFP were not 
blocking that flow.  

Therefore, their “Additional Flow from Lake Okeechobee” data in Table 7 reflect less flow than 
the amount of water actually pumped out of the lake by PFP.  Therefore, the District’s resulting 
“Equivalent Reduction in Lake Stage” is also reduced. However, the Service uses the full 
volume of water for our analysis of PFP effects on species. Evaluating a lesser amount estimated 
based on gravity flow that did not occur would be inaccurate, too variable, and could not be used 
for accurate future predictions of PFP use if lake stage is unknown. 

The Service used the District’s estimates of “Pump Operation” and “Lake Okeechobee 
Evaporation” to assess effects of PFP on lake levels, and potentially federally listed species, and 
snail kite critical habitat. The total inches of lake water removed as calculated by the Service 
(using “Pump Operation” and the District’s relationship of flow [kaf] to inches of lake stage per 
year) were: 

Year Inches of lake water removed by PFP 
2001 3.61 
2007 4.90 
2008 5.04 
2009 0.10 
2011 1.58 
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The Service’s estimates show an increased effect of PFP on lake stage over that calculated by the 
District and indicated the greatest annual amount of water removed by PFP was approximately 
5.04 inches in 2008.  Figure 19 shows the hydrographs for the years PFP were installed and the 
times (in red) the pumps were operational (District 2012a).  

Any rainfall or inflows into the lake (surface or subsurface) are not captured in the above 
information.  For example, using the starting lake stage for PFP operation in 2001 of 
10.16 ft NGVD and the ending lake stage of 9.24 ft equates to a 0.92 ft (or 11.04 inch) drop; 
however, PFP removed 3.61 inches and evaporation removed an estimated 15.70 inches (total 
19.31 inches) which means the lake should have dropped from 10.16 ft to 8.55 ft.  Therefore, 
there must have been an equivalent inflow (e.g., rain, seepage, groundwater or surface flow) in 
2001 of 8.28 inches.  Conversely, in 2007, the lake level drop of 19.20 inches was much closer to 
(but still less than) the combined effect of PFP and evaporation (19.64 inches).   

The largest uses of PFP occurred in 2007 (78 days, 125.6 kaf) and 2008 (50 days, 131.6 kaf) in 
response to a drought that began at the end of 2006 and lasted until Tropical Storm Fay (August 
2008).  The District (2012b) reported that “during Water Year 2007, the District-wide rainfall 
deficit was 12 inches, which was estimated to have a 50-year return period.”  The District also 
stated, “Lake Okeechobee had one of the largest rainfall deficits (17.5 inches), which was 
estimated to have a 100-year return period” (District 2012b).  The Southeast Regional Climate 
Center (2011) also noted that 2006 and 2007 were the driest back-to-back calendar years Florida 
has experienced in 50 years (using precipitation data from 1895 to 2010). 

Using the District’s (2014b) Lake Okeechobee stage data (Figure 19), we also calculated the 
duration that the lake was below 10.5 ft and the maximum durations for the lowest lake stages in 
years when PFP were operated.  In 2001, the lake was below 10.5 ft for 146 consecutive days 
(March 9 to August 1).  The lake again dropped below 10.5 ft from March 29, 2007 to July 22, 
2008 (with the exception of 4 days in April 2008) for a total of 478 days.  There were no days in 
2009 below 10.5 ft, but in 2011, the lake dropped below 10.5 ft for 94 consecutive days from 
May 19th to August 20th. The District’s (2014b) data also show that the maximum duration of 
drying for years with PFP use was approximately 6 to 8 consecutive weeks at the lowest lake 
stages (between 8.8 ft and 9.3 ft for both the 2001 and 2007 events). 

In every year that PFP were operated, evaporation alone was estimated to remove more lake 
water than PFP (over the time interval that the PFP were operating). We anticipate that water 
may enter the lake through precipitation, seepage, or surface flow at other non-PFP water control 
structures when PFP are in operation.  In 2001, the PFP removed approximately 3.61 inches of 
water, and evaporation was estimated by the District to remove 15.7 inches; therefore, PFP were 
responsible for 18.7 percent of the water removed from the lake.  During 2007 and 2008, the PFP 
removed approximately 4.9 inches and 5.04 inches of water, respectively, and evaporation 
removed 14.7 inches and 9.9 inches, respectively.  Therefore, in 2007, PFP were responsible for 
25 percent, and in 2008 PFP were responsible for 33.7 percent of the water removed.  During 
2009, PFP were operational for only four days.  In 2011, PFP were operational for 25 days and 
pumped approximately 1.6 inches of lake water.  During this time, evaporation removed 
approximately 4.8 inches of lake water (i.e., PFP were responsible for 25 percent). 
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On Lake Okeechobee in 2011, a stage drop of 5.4 inches from 10.76 ft on May 6 to 10.31 ft on 
May 24 (recession rate of 0.18 ft/wk) was implicated in the death of snail kite nestlings and the 
failure of 13 of 14 known-fate snail kite nests.  Dead snail kite chicks were observed in five of 
the nests due to possible starvation and adult snail kites had abandoned other nests by the end of 
May presumably due to dry conditions (Pias 2011).  Although PFP were not activated until 
10.09 ft in 2011, they had been activated at 10.51 ft in 2007, 10.39 ft in 2008, and 10.62 ft in 
2009; therefore, we expect that the District could operate PFP at lake stages near or above 10.5 ft 
in the future.  One additional nest contained one snail kite nestling on June 15, 2011.  The lake 
level was 9.64 ft, and the area around the nest was dry. The fate of that one nestling is unknown 
because sampling crews were unable to subsequently recheck the nest. PFP were operating 
when this nest was active.  

The District’s (2014b) data show that the duration of drying that coincided with past PFP use 
was most severe (i.e., at the lowest lake stages) for at least 6 to 8 consecutive weeks during the 
2001 and 2007 events.  However, below a lake stage of 10.5 ft, the duration of dry conditions 
lasted approximately 5 consecutive months in 2001 and 15 consecutive months from 2007 to 
2008. These desiccation durations were long enough to kill both native (both events) and exotic 
(2007-2008 event) apple snails.  For these events, the lake’s marsh zone (above 10.5 ft) was drier 
for even longer durations, and therefore, was likely to have greater adverse effects on apple snail 
populations. 

3.2.2.3 Potential Loss of Foraging Habitat for Snail Kites and their Prey from 
PFP 

During past PFP pumping events, approximately 2.6 – 131.5 kaf (i.e., 0.1 – 5.0 inches) of lake 
water was removed from Lake Okeechobee.  Coincident evaporation reduced lake stages further.  
Therefore, the direct effects of stage drop on Lake Okeechobee habitat may also be expressed as 
the acreage of lake bottom exposed during PFP use (recognizing that PFP and evaporation 
together were responsible for the effect).  Table 8 shows the estimated acres of exposed lake 
bottom at each stage (ft) (District 2014b).  Table 9 and Table 10 show the dates, lake levels, and 
acres dewatered for past PFP use. 

The calculation of acres dewatered in Table 9 uses measured lake stages at the start and end of 
PFP operation for past years.  The ending stages resulted from not only PFP use and evaporation 
(which reduce stage), but also takes into account any rainfall, subsurface flow, or surface flow 
into the lake (which increases stage) while PFP were in operation.  Therefore, the acres 
dewatered in Table 9 represent the measured response of lake stages to past hydrologic 
conditions.  The values in Table 10 are slightly different in that we used the same starting lake 
stage but then created a predicted ending lake stage based on the amount of water pumped by 
PFP and estimated evaporation, but ignoring any potential rainfall or inflow to the lake.  
Therefore, it represents a hypothetical worst-case condition.  It is useful to have both Table 9 and 
Table 10 values to demonstrate the possible range of dewatering effects.  PFP and evaporation 
had the greatest dewatering effects in 2007, and there was a slight difference between the actual 
and estimated worst-case scenarios (28,610 acres vs. 29,210 acres, respectively).  This is likely 
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an indication of the overall severity of the drought and specifically a lack of precipitation in 
2007. 

The actual acres dewatered under past PFP usage (with concomitant evaporation) ranged from a 
low of 1,040 acres (2009) to a high of 28,610 acres (2007).  The estimated, worst-case-scenario 
acres dewatered under past PFP usage (with evaporation) ranged from a low of 1,560 acres 
(2009) to a high of 29,210 acres (2007).  These dewatered acres occur at lake stages less than 
10.62 ft and, therefore, include both littoral zone acres and nearshore acres.  The District has 
defined the littoral zone by the outside (i.e., lake-ward) edge of the emergent vegetation wall, 
which is approximately 10.0 ft NGVD (Rodusky 2014b). Bulrush may be found down to 9.5 ft 
NGVD in some spots, but only during years the lake stages are on the lower side (Rodusky 
2014b).  The nearshore zone is defined from the lake-ward edge of the littoral zone out to about 
6.5 ft NGVD.  The macroalgae Chara spp. is occasionally found a bit deeper, but again only 
during years that the lake is really low (Rodusky 2014b).  Therefore, we assume these nearshore 
areas would be potential apple snail habitat prior to dewatering. 

Apple snail sampling (LG2 Environmental Solutions, Inc. 2011) found that the highest density of 
exotic apple snails were found at two transects at the north end of the lake in areas with no 
emergent or submerged vegetation.  The lake bottom in those areas consisted of a very thick mud 
and the apple snails were typically found buried in the mud and some of the snails were mating.  
It is not clear why the density of exotic apple snails was high in this area or if it was a response 
to dropping water levels.  However, it does indicate that exotic apple snails may be present in 
other areas adjacent to the lake-ward edge of the lake’s littoral zone that do not have vegetation.  
For additional perspective, the maximum extent of the Lake Okeechobee marsh is down to about 
11.0 ft and is approximately 93,222 acres.  The area of the lake from 11.0 ft down to 6.5 ft is 
approximately 74,000 acres.  Estimates from the District’s 2011 vegetation data indicated that 
greater than 60 percent of the Chara spp. beds would be dry at lake levels about 7.0 ft.   

In past years of PFP operation from 2001 to 2011, the percent of lake level drop attributable to 
evaporation ranged from 66 percent (2008) to 86 percent (2009).  Therefore, the effect of PFP on 
lake levels ranged from a low of 14 percent (2009) to 34 percent (2008) (Table 11).  The reason 
PFP comprised a larger fraction of the total lake drop in 2008 is that they were operated at 
approximately 85 percent of maximum pump capacity for the 50-day event from April 24th to 
June 12th. Table 11 shows the total acres dewatered by the combined effects of evaporation and 
PFP (using the worst-case scenario acres from Table 10), and the percentage of those acres 
dewatered by PFP only.  For example, in 2007, approximately 29,210 acres were dewatered.  
Also in 2007, evaporation was responsible for 14.7 inches of lake stage drop, and PFP were 
responsible for 4.9 inches of lake stage drop (i.e., 25 percent).  Therefore, using the worst-case 
scenario, we estimate PFP dewatered approximately 25 percent of 29,210 acres.  This 25 percent 
could be interpreted as 7,303 acres of littoral and nearshore habitat.  However, another way to 
express this effect (since PFP and evaporation occurred concurrently) is, for conditions similar to 
2007, PFP would be responsible for 25 percent of the effect on the entire 29,210-acre block. 
Another potential effect of PFP is that the rate of this dewatering would be slightly faster with 
PFP and evaporation than with evaporation alone. 
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Another effect of dewatering is not only the loss of surface water that may be habitat for apple 
snails and SAV (as discussed above), but also a reduction in subsurface flow and soil moisture 
that helps to keep aestivating apple snails alive and the root zones of aquatic plants hydrated.  
This is a real effect, but an assessment is not possible without more precise lake bathymetry, an 
understanding of the depth of aestivating snails in the lake bottom, plant species tolerances to 
drying in the root zone, and subsequent lags in plant recovery.  Additionally, wave run-up and 
overwash may help to temporarily re-hydrate some areas just upslope from the water’s edge. 
Because these events are variable in intensity and timing, it is not currently possible to assess 
how they may offset dewatering effects (to aestivating snails or plant root zones) during low lake 
stages. 

Hydrologic performance during 2007 and 2008 represented the most severe past conditions in 
Lake Okeechobee strictly from a low-water level perspective. However, because there were no 
snail kite nesting attempts on Lake Okeechobee in 2007 or 2008, and very few native apple 
snails, it is difficult to know what the true biological response would have been from PFP if there 
had been a large or even moderate snail kite nesting attempt or apple snail presence in the lake 
during those years.  It is also possible that an early use of PFP may disrupt snail kite nest 
initiation but may allow snail kites to attempt to nest elsewhere and, thus preferable to having 
water levels drop below a critical level after the bulk of snail kite nesting has been initiated, but 
not completed. Using 10.5 ft as a potential critical water level for snail kite nest abandonment 
(based on observations by Pias [2011]), Lake Okeechobee dropped to that level on March 28, 
2007, but in 2008 stayed below 10.54 ft for the entire spring.  In 2011, even though the overall 
water drop was not as great, the lake dropped to 10.5 ft on May 18, 2011 (when snail kites were 
nesting).  So from that perspective, the effects of LORS and PFP in 2011 may have been worse 
for snail kite reproduction and subsequent survival of any fledglings in Lake Okeechobee than in 
2007 or 2008. 

At this point, the Service does not predict any near-future PFP use events that would have more 
severe hydrologic effects on Lake Okeechobee than any of the past events. Hypothetically, there 
is always a worse drought on the horizon, but the back to back droughts of 2007 and 2008 have 
an estimated 50-year return frequency. We expect PFP are likely to be needed less frequently 
once other CERP projects come on-line (i.e., C-44 Reservoir, C-43 Reservoir, Lake Okeechobee 
Watershed Project, CEPP) and fortifications to the Herbert Hoover Dike are finalized (which 
may limit some of the current flood releases). 

3.2.2.4 High Lake Stages 

High water levels (greater than 15.0 ft) in Lake Okeechobee are also destructive to snail habitat.  
Higher lake stages also allow storms (wind and wave action) to tear out emergent vegetation, 
particularly along the outer edge of the littoral zone. Apple snails use plant stems (or other 
vertical surfaces) to reach the water’s surface to breathe; they also need portions of the stems to 
remain above water level for their eggs to hatch.  According to Darby et al. (2009), water depths 
greater than approximately 20 inches in Everglades marshes, are not optimal for native apple 
snails to breed.  Bernatis (2017) found exotic and native apple snail egg masses on emergent 
vegetation in East Lake Toho at depths up to 1.75 meters (about 69 inches).  When the extremely 
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high lake stages are regularly interspersed with extremely low lake stages, apple snails have less 
opportunity to recover their numbers.  

High stages will indirectly affect snail kites by reducing the abundance, growth, and 
reproduction of apple snails.  Results of Darby et al. (2005) indicate that relatively high water 
during the peak reproductive season (April-June) negatively impacts apple snail egg cluster 
production, both by delaying the peak of egg laying and by decreasing per capita egg production 
(i.e., number of eggs produced per snail).  High water levels also result in reduced growth rates 
of young snails, and consequently fewer adult-size snails are available for snail kites (Darby 
et al. 2005).  If the native apple snail population decreases substantially, it may require several 
years of favorable environmental conditions to recover. 

Extremely high rainfall totals in 1994-1995 appear to have affected the ecology of Lake 
Okeechobee severely and for a prolonged period.  Lake stages exceeded 16 ft for 216 consecutive 
days between September 1994 and April 1995.  While stages briefly dropped below 16 ft in the 
spring of 1995, they again stayed above 16 ft for 183 consecutive days between August 1995 and 
February 1996.  As shown in Figure 6, 1995 and 1996 were moderately successful nesting years 
for the snail kite in Lake Okeechobee.  However, from 1997 through 2003, there were very few 
successful snail kite nests on the lake. While we cannot attribute a single cause to this decline in 
habitat use in Lake Okeechobee, we must note that during the lengthy 1994-1995 high water 
years, significant amounts of vegetation were torn away from the littoral zone.  The most notable 
effect was the nearly complete loss of the outer fringe of the marsh that had been dominated by 
bulrush and that appears to have been crucial in sustaining snail kite nesting through the 1990-
1991 drought.  Loss of the bulrush “wall” along Observation Shoal also exposed inner portions 
of the littoral zone to wave damage. 

Hurricanes that passed over or near Lake Okeechobee in 2004 and 2005 also had negative habitat 
effects. There was an immediate loss of vegetation from the littoral zone, and that caused 
persistent suspension of extremely fine sediments that reduced light penetration into the water 
column. Because apple snails feed on periphyton growing on submerged stems, the reduced 
water clarity likely limited the abundance of apple snails in the lake, which in turn would limit 
snail kite foraging and nesting in the lake.  However, there was no consistent monitoring of apple 
snail densities in the littoral zone during that period. 

Snail kites have at times nested at higher elevations in the western littoral zone of the lake 
(Figure 20).  The 1987 to 1991 period covers the years from which we have reliable nest 
locations prior to the change from the 1978 regulation schedule to the Run25 regulation 
schedule.  The 1992 to 1999 period corresponds to use of the Run25 schedule, excluding 1994 
and 1995, when we have data on nest success, but no nest location data.  The 2000 to 2006 
period corresponds to implementation of the WSE regulation schedule.  During 1987-1991, 
83 successful nests were observed, and the mean lake bottom elevation below the nests was 
estimated to be 11.73 ft NGVD ± 0.79 standard deviation (SD).  During the 1992-1993 and 
1996-1999 periods, 109 successful nests were observed, and the mean lake bottom elevation 
below nests was estimated to be 12.65 ft ± 0.53SD.  During 2000-2006, only 15 successful nests 
were observed, and the mean bottom contour below nests (12.74 ft ± 0.77SD) was very close to 
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the previous period.  Our analysis confirms that prior to 1991 nesting occurred an average of 1 ft 
lower in the littoral zone than in the more recent times. Figure 20 illustrates these earlier nest 
locations in the lower elevations of Moonshine Bay and the outer fringe of the bulrush zone.   

The Service believes that with a lowered average lake stage with the LORS, apple snails and 
nesting snail kites may gradually shift their activity to lower portions of the marsh, if suitable 
vegetative structure is present in those areas to support both species. However, native apple 
snails are unable to survive prolonged drying of their habitat, and because they reproduce 
annually, the population of apple snails can be temporarily reduced by low water. Apple snails 
do not effectively migrate to seek water in any single year during drying events; we refer above 
to a potential gradual shifting of their population over several generations in response to a 
change in mean water levels.  Maintenance of the bulrush fringe, with associated periphyton, 
along the outer edge of the western littoral zone of the lake would be necessary to allow for this 
flexibility in response by apple snails and snail kites. 

3.2.2.5 Recessions and Ascensions 

Rapid water level recessions can be detrimental to apple snail reproduction when an area dries 
shortly after snails lay eggs.  Newly hatched young apple snails are not able to survive long 
periods without water.  Rapid recession in spring months may result in reduced snail recruitment, 
and more stranded adult snails that may be unavailable to snail kites, consequently reducing snail 
kite foraging and breeding suitability, and juvenile survival.  Rapid recessions may also reduce 
suitability of snail kite nesting substrates (nest collapse in cattails), or dewater the area around 
the nest thereby facilitating nest predation by terrestrial predators.  Similarly, rapid ascensions 
(usually as a result of summer rainfall) can drown snail kite nests or native apple snail eggs and 
thereby reduce future snail kite prey abundance. 

The District has measured or estimated natural evaporation and evapotranspiration in Lake 
Okeechobee.  These rates vary from month to month depending on temperature and 
precipitation, but generally range from less than an inch/wk in January to a maximum of about 
1.4 inches/wk (0.12 ft/wk) in April and May. The Service expects that these recession rates are 
the typical rates under which the snail kite evolved, and we therefore conclude that higher 
recession rates are likely to be problematic for successful snail kite nesting. We also recognize 
that under pre-HHD conditions that the lake was deeper, the littoral marsh was larger, and the 
bottom contours of the marsh may have been more gradual than today. 

Fletcher et al. (2016b) modeled the effects of recession and ascension on daily snail kite nest 
survival rates.  For the recession analyses, they used the 7-day running average of stage change 
for 2,403 known fate nests from 1996 to 2014 (for any water body where they had sufficient 
data). The recession rates were tied to the snail kite survey dates and calculated on a per nest 
basis.  Most recession rates on active nests occurred during the months of March, April, and May 
(81 percent; Fletcher et al. 2016b). They reported a “strong support for non-linear recession 
rates influencing daily nest survival; however, this effect interacted with wetland type” (i.e., 
lacustrine versus palustrine).  Fletcher et al. (2016b) concluded, “Daily nest survival rate 
declined with increasing recession rates across wetlands, although the magnitude of the effect 
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varied” (Figure 21).  They also reported, “There was no support for the establishment of exotic 
snails altering the effects of recession rate or stage” (Fletcher et al. 2016b). Fletcher et al. 
(2016b) also stated, “A model with recession only showed similar effects” for all water bodies 
combined.  The information presented in Fletcher et al. (2016b) indicated that as recession rates 
in Lake Okeechobee increase over 0.26 ft/wk, daily nest survival decreases. For other lakes 
(e.g., Toho, East Toho, and Istokpoga), this threshold was less than or equivalent to 0.20 ft/wk.  
For Lake Kissimmee the threshold was similar to Lake Okeechobee. After re-analyzing the data 
including new 2016 snail kite demography information, Fletcher et al. (2017) revised their Lake 
Okeechobee recession effects estimate to 0.16 ft/wk (i.e., the maximum recession rate before 
nest survival impacts to snail kites would be observed). 

The Corps (2016) conducted an analysis of snail kite nesting and concurrent recession rates from 
2010 to 2014 (i.e., the available data for which the LORS coincided with snail kite nesting in 
Lake Okeechobee) and concluded that no successful nests occurred with recession rates over 
2.28 inches/wk (0.19 ft/wk). This calculation was the recession from the stage on the “first date” 
and the stage on the “fate date” reported by the UF snail kite crew for all known-fate nests on the 
lake. The “first date” is the date the crew first determined the nest was active (i.e., at least one 
egg), and the “fate date” is the survey date in which the crew determined success or failure. In 
some cases, the time interval was more than 50 days (and therefore, covered most of the nesting 
period) and in some cases, it was considerably less (i.e., 14 days) for both successful and failed 
nests.  For these “short-term” monitored successful nests, the full recession rate (i.e., that prior to 
the “first date” but when the nest was still active) was not included in the analysis.  This adds 
some uncertainty around the recession rate of 0.19 ft/wk; however, this estimate was based on 
302 nests (77 of which were successful) and so is likely close to a “true” recession threshold for 
Lake Okeechobee snail kites.  This analysis is different from that of Fletcher et al. (2016b, 2017), 
in that they used a 7-day running average of lake stage in their model, and not the simple lake 
stage difference between two dates. The Corps’ method does not account numerically for stage 
reversals or rate changes between the two dates.  It is also unclear how these recession rates 
should be applied to the snail kite nesting period.  For example, if a specific recession threshold 
exists, is it: a) applicable throughout the entire lake; b) applicable from one year to the next; and 
c) does it apply to the entire nesting period, or is it more important during the incubation or 
nestling phase? In this BO, we use the recession rate across the entire springtime snail kite 
nesting window (when we expect lake levels are more likely to fall). 

Concurrently with the 2016 snail kite breeding, Lake Okeechobee stage rose from 14.68 ft on 
January 5, 2016 to a peak of 16.49 ft NGVD on February 6, 2016.  Lake stage then dropped to a 
low of 13.57 ft on May 17, 2016 (a 35.04-inch drop over approximately 14 weeks; or on average, 
2.5 inches/wk; or 0.21 ft/wk), and then increased to 14.92 ft NGVD by June 30, 2016 (Figure 
13). The steepest 7-day recession rate during this time (3.36 inches/wk or 0.28 ft/wk) occurred 
twice; once in late February (February 26th to March 3rd) and once in early May (May 5th to  
May 11th). This 7-day recession rate was equal to or steeper than 0.26 ft/wk (from Fletcher et al. 
2016b) seven times from January to June 2016.  Using the more updated recession threshold, 
Lake Okeechobee exceeded 0.16ft/wk on 63 occasions from January through June 2016.  
Most of these exceedances were during the period of March 1 to May 17, 2016; 61 times (or 
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78 percent of the time). This timeframe corresponds to the height of the snail kite spring nesting 
season. 

The Corps (2017) also analyzed recession rates over the entire year between WSE and the LORS 
and concluded that the LORS has a higher percentage of recession rates faster than 0.127 ft/wk, 
but a lower percentage of recession rates exceeding 0.25 ft/wk (Table 12). 

Fletcher et al. (2016b) also reported some model support for ascension rates influencing daily 
nest survival.  They wrote,  

“Ascension rates on active nests were more widely distributed among months than 
recession rates.  Most ascension rates on active nests occurred during the months of 
April-August (86 percent).  Based on model selection, the most supported model did not 
include ascension, but rather a stage x wetland type interaction.  However, the second 
and third most supported models included a significant effect of ascension, with the 
second most supported model including ascension and an additive, positive effect of 
exotic snails, while the third most supported model included ascension and an additive 
effect of wetland type, with higher success in lacustrine wetlands” (Fletcher 2016b). 

3.2.2.6 Hydrologic Management Effects on Snail Kites 

Changes in snail kite foraging habitat that have resulted from hydrologic management have 
occurred within the littoral zone of Lake Okeechobee.  In this context, we define hydrologic 
management to include water releases for flood protection, holding water in lakes for water 
supply, and releasing water for water supply or for environmental benefits such as releases from 
Lake Okeechobee to the Caloosahatchee Estuary during the dry season.  Prior to 2007, prolonged 
deep water caused changes in vegetation that affected the snail kites’ ability to forage, and 
prolonged periods of high and low water have impacted the native apple snail populations that 
the snail kites rely upon for food.  Deep water also affected growth and survival of woody plants 
that snail kites use as perches. These changes represent a reduction in the quality of foraging and 
nesting habitat for snail kites, and a reduction in the suitability of habitat to support abundant 
apple snails. The habitat changes seem to be reversible, at least in part and over time, by 
restoring favorable hydrological conditions to the lake’s littoral zone, such as lowering water 
levels to some degree.  As evidence for this, we note the increased acreages of marginal and 
optimal vegetative conditions for snail kite foraging (Corps 2013) that have resulted from 2003 
to 2010 (Table 3). 

Water supply releases as water levels in Lake Okeechobee decrease during or heading into a 
drought, may also affect snail kites.  PFP were considered a component of all LORS Study 
alternatives because there was an expectation that an overall lowered regulation schedule could 
increase the need for PFP.  In 4 of the 5 years that PFP were used, snail kites did not attempt to 
nest in Lake Okeechobee prior to pump installation.  

However, in 2011, water levels were high enough that snail kites initiated nesting in February. 
Monitoring of snail kite activity in 2011 showed nest failures associated with lake level decline 
just before PFP were operated.  Figure 22 shows the Lake Okeechobee stage drop from March to 
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June 2011 in conjunction with the number of known successful and failed snail kite nests 
(Fletcher 2015). There were approximately 14 additional snail kite nests of unknown fate that 
year in Lake Okeechobee.  One of these unknown-fate nests was active when PFP were in 
operation. 

From March 1 to April 16, 2011, (47 days), Lake Okeechobee levels dropped from 12.12 ft to 
11.37 ft (0.75 ft)(0.11 ft/wk).  The ratio of successful:failed snail kite nests over this time was 
14:6.  From April 24 to May 24, 2011 (31 days), the lake dropped from 11.12 ft to 10.31 ft 
(0.81 ft)(0.18 ft/wk); the ratio of successful:failed snail kite nests over this time was 5:17. As 
Reichert and Pias (2011) noted,  

“…we witnessed a spike in nest failures on the lake, most likely due to rapidly 
declining water levels.  In the span of 13 days from May 11th – May 24th, we witnessed 
[approximately] 14 nest failures; of these 14 nests, 11 young had hatched prior to 
failure.  Remains of young were observed in 5 nests due to possible starvation.  On 
May 12th all active nests were observed to have at least 5 cm of water beneath them. 
On May 24th, 12 days after the previous nest checks on Okeechobee, the nests were no 
longer accessible by airboat… Adults had either abandoned most of the nests or were 
being forced to travel a much greater distance to reach suitable foraging habitat.” 

These observations point out the significance of a few inches of stage drop.  However, it is 
important to understand the context of when this occurs, where this occurs, and the status of 
snail kite nesting and apple snail reproduction at that time.  In the example above, a drop of 
4.08 inches from 10.65 ft on May 11 to 10.31 ft on May 24 was implicated in the death of snail 
kite nestlings. During this time, evapotranspiration was estimated to account for approximately 
2.68 inches (65.7 percent).  The last 2011 active snail kite nest in Lake Okeechobee was checked 
on June 15, 2011.  The lake stage was 9.64 ft, and the area around the nest was dry. The nest fate 
is unknown because sampling crews were unable to subsequently recheck the nest.  PFP were 
operating when this nest was active.  Therefore, it is important to not only have an accurate 
bathymetric map of the lake, but also to understand where potential snail kite nesting habitat 
occurs on that gradient and whether it changes from year to year or remains relatively constant. 

Reichert et al. (2011) tested for an effect of daily water stage (obtained from DBHYDRO 
database; station = LOKEE) on daily survival rate (DSR) of snail kite nests in Lake Okeechobee 
using Program Mark, and found a significant positive effect (β = 1.54, SE = 0.40; Figure 23). 
DSR of snail kite nests was shown to decline with lower water levels. Reichert et al. (2011) 
further noted that 2011 low water levels may have suppressed juvenile snail kite survival and 
deterred additional nesting attempts. They also observed that when the PFP were turned on 
(May 31, 2011; stage =10.09 ft; DBHYDRO=N3466), the majority of young snail kites were less 
than 4 months old.  According to Bennetts and Kitchens (1999) the highest risk of juvenile 
mortality occurs within 60 days post-fledging, with a lesser but still high risk for the next up to 
60 days.  

The District has indicated that the water supply from Lake Okeechobee would be insufficient via 
gravity flow through the water control structures in question after the lake drops below about 
10.2 ft (and until it returns to higher levels) requiring the installation of PFP.  The Service 
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believes that without additional water storage elsewhere in the system, and until the Herbert 
Hoover Dike meets the Corps’ new dam safety standards, PFP will likely be needed as a drought 
or low lake water contingency regardless of the Lake Okeechobee regulation schedule (whether 
it be WSE, LORS, or future iterations), assuming that water demand does not decrease 
substantially.  

In accordance with the Regulatory Element of the MFL recovery strategy for Lake Okeechobee, 
the District has implemented interim modifications to the Consumptive Water Use Permit (CUP) 
process application rules affecting Lake Okeechobee water users. These rules protect existing 
legal users, but prevent any increase in total demands (although existing supply can be 
reallocated to other users).   

3.2.2.7 Snail Kite Movement in Response to Habitat Conditions 

Bennetts and Kitchens (1997) emphasized the concept of a habitat network (Figure 24) in 
conservation strategies for the snail kite. Their publication did not specifically mention Lake 
Okeechobee, but their conceptual diagram of the habitat network illustrates that the lake is 
central to the range of the species, and the relatively larger circles drawn for Lake Okeechobee 
and WCA-3 generally symbolize the importance of these two major wetlands as habitat.  They 
pointed out that water managers should not necessarily attempt to maintain any particular 
wetland inundated throughout natural drought cycles, and believed that adverse impacts on 
vegetation patterns in marshes sustaining snail kites might begin after 5 years of continuous 
inundation.  They also indicated that droughts differ in both their spatial distribution across the 
species’ range, and in their intensity in each of the major wetland units used by the snail kites.  
They believed that less intense or less widespread droughts were more likely to cause a 
behavioral response (movement of individuals to other habitats), while droughts that are more 
widespread would likely cause mortality of individuals, with a resulting change in demography 
of the population.  They also note that due to the mobility of the species and the inability to track 
the movements and survival of individuals throughout the species’ range, the relative impact of 
these two responses had been confounded in previous publications and would continue to be 
difficult to accurately separate. 

Martin et al. (2006a) recognized that long-distance movements of snail kites had been 
documented; however, their more recent research discusses the limitations of the habitat network 
of Bennetts and Kitchens (1997).  Martin et al. (2006b) recognized several major non-contiguous 
regions within the range of the snail kite (KCOL, Loxahatchee Slough, Lake Okeechobee, 
St. Johns Marsh, and the Everglades).  The latter publication used empirical data on snail kite 
movements in an estimation of effects on the snail kite population, correlated with hydrology 
data for the period from 1992 to 2003.  The analysis indicated that snail kites were more likely to 
move among “contiguous” or “moderately isolated” wetlands within each of these regions than 
between more “isolated” regions.  Lake Okeechobee is considered to be an isolated region within 
their model.  They found that for the 2001 drought, “Only a small proportion of snail kites 
escaped a regional drought by moving to refugia (wetlands less affected by drought).  Many 
individuals died after the drought.  During the drought, adult survival dropped by 16 percent 
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while juvenile survival dropped by 86 percent (possibly because juveniles were less likely to 
reach refugia).” 

In 2007, the Service believed the on-going drought would reduce the overall snail kite 
reproductive success, but increased nesting activity in the KCOL may partially compensate for 
the absence of nesting habitat in Lake Okeechobee.  Subsequent data on the severity of the 
impact of the 2007-2008 droughts showed a severe drop in the total population of snail kites with 
only a marginal increase by 2012, followed by a more substantial increase by 2014 and 2015 
(Fletcher et al. 2016b).  It is not yet clear if the return of successful nesting to Lake Okeechobee 
in 2011 through 2014 has been sufficient to sustainably offset reduced fledging rates in the 
KCOL or WCA-3A, despite what appeared to be a significant increase with the 2015 snail kite 
population estimate (the 2016 estimate was essentially unchanged).  

Fletcher et al. (2016b) reported a large amount of site and regional philopatry (i.e., the tendency 
of an organism to stay in, or return to, its home area) for breeding snail kites. This pattern was 
reflected in both natal and breeding philopatry, where natal philopatry reflects the proportion of 
1-year old (or 2-year old, given many 1-year old birds do not attempt to breed) birds that have 
their first nesting attempt at or near their wetland of origin, whereas breeding philopatry reflects 
the likelihood that adult birds will breed in the same site (or region) that they previously were 
observed to breed in.  

Fletcher et al. (2016b) report that regional philopatry has been very high for KCOL and the 
Everglades, but less so for Okeechobee and the STAs south of Lake Okeechobee.  Very few 
birds fledged in KCOL have been observed to breed in the Everglades and vice versa. They 
report “more dispersal of breeding birds between KRV [i.e., KCOL] and Okeechobee than 
Okeechobee and Everglades. In recent years, the STAs appear to have an even mix from 
Everglades and KRV” (Fletcher et al. 2016b).  In addition, a greater proportion of birds recruited 
into the Everglades have come from Lake Okeechobee than from other regions.  Fletcher et al. 
(2016b) therefore concluded that, “in the short term the STAs and Lake Okeechobee may be 
influential in acting as breeding stepping stones across the range… [and] given the lack of 
recruitment of breeding birds from KCOL directly to the Everglades, the STAs could be helpful 
in re-establishing breeding birds to the Everglades.” 

This information underscores the importance of all the current snail kite nesting and foraging 
areas for species resiliency and recovery. We expect that if water bodies used for breeding by 
snail kites are negatively affected resulting in insufficient apple snail densities, then those 
affected areas would not be as productive for snail kites for at least 2 or 3 years (based on exotic 
apple snail increases in Lake Okeechobee since 2009, and assuming the status of the exotic apple 
snail does not change).  In that event, the Service would expect another drop or leveling in the 
total snail kite population estimate. 

3.2.2.8 Long-term Effects of Hydrology on Vegetation 

Milleson (1987) documented vegetation changes along the Moore Haven and Indian Prairie 
transects in the littoral zone of Lake Okeechobee, as compared with conditions found by Pesnell 
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and Brown (1977).  Milleson found a loss of spikerush, an expansion of cattail, and invasion by 
the exotic torpedo grass.  Torpedo grass is poor habitat and cannot support the fish and wildlife 
populations that are found in native vegetation.  Milleson attributed these changes to prolonged 
inundation of the littoral zone by stages over 15 ft with the 15.5-17.5 ft regulation schedule, 
which had then been in effect since 1978. 

Hydrologic management also has resulted in impacts to snail kite nesting habitat.  Prolonged 
deep water within marsh habitats occupied by snail kites, such as those that have occurred within 
WCA-3A and within Lake Okeechobee in the last 20 to 30 years, may kill and limit regrowth of 
woody vegetation that snail kites use as nesting substrate particularly in the near term.   

3.2.2.9 Minimum Flows and Levels (MFLs) 

The MFL criteria for Lake Okeechobee were established in 2001. Significant harm criteria were 
based on the relationship between water levels in the lake and the ability to: 1) protect the coastal 
aquifer against saltwater intrusion; 2) supply water to Everglades National Park; 3) provide 
littoral zone habitat for fish and wildlife; and 4) ensure navigational and recreational access.  
Consideration was also given to the lake as water supply for the EAA, the Seminole Tribe of 
Florida, the Caloosahatchee and St. Lucie estuaries, and the Lake Okeechobee Service Area. 
The MFL criteria for Lake Okeechobee are defined as: an MFL violation occurs in the lake when 
an exceedance occurs more than once every six years. An exceedance is defined as a water level 
below 11 ft NGVD for more than 80 consecutive or non-consecutive days during an 18-month 
period.  The 18-month period is initiated following the first day the lake falls below 11 ft, and shall 
not include more than one wet season (May 31st through October 31st) of any given calendar year 
(Chapter 40E-8.221).  MFLs are implemented allowing for a shared adversity between 
consumptive uses and water resources (Chapters 40E-21, F.A.C.). 

In 2001, Lake Okeechobee was below 11.0 ft for 194 consecutive days.  In 2007, the lake 
dropped below 11.0 ft for 295 consecutive days.  In 2008, the lake went below 11.0 ft for 
215 consecutive days.  In 2009, the number of consecutive days below 11.0 ft was 24.  However, 
the Lake Okeechobee MFL was not violated until 2011 (137 days total below 11.0 ft), because 
the 2007 and 2008 droughts were counted as one event under MFL rules. 

The District issues general and individual CUPs. These permits allow the holder to withdraw a 
specified amount of water from ground or surface waters for reasonable-beneficial uses. The 
water can be used for public supply (drinking water), agricultural and nursery plant irrigation, 
golf course irrigation, commercial use, dewatering/mining activities, and power.  Water uses not 
covered by these permits include domestic uses, home irrigation, and water used for firefighting.  
In addition to CUPs, the District administers the Seminole Tribe of Florida’s federally protected 
water rights through review of annual work plans presented by the Tribe as well as a series of 
agreements to quantify the Tribe’s entitlement to water from Lake Okeechobee and the means 
and methods of delivery to serve the Big Cypress and Brighton Seminole Indian Reservations. 

Issues addressed during the CUP application evaluation process are:  1) Is the proposed use 
reasonable and beneficial as defined in Section 373.019 of the Florida Statutes?; 2) Will it 
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interfere with other water users in the vicinity?; and 3) Is it consistent with the public interest 
(including harm to the environment, saltwater intrusion, wetlands, movement of pollution, etc.)? 

The overall goal of Chapter 373, Florida Statutes, is to ensure the sustainability of water 
resources of the state.  According to Section 373.016, Florida Statutes (Water Resources), the 
Florida Department of Environmental Protection (DEP) and the District Governing Board shall 
take into account cumulative impacts on water resources and manage those resources in a 
manner to ensure their sustainability. It is the policy of the Legislature: “To promote the 
availability of sufficient water for all existing and future reasonable-beneficial uses and natural 
systems” and “To preserve natural resources, fish, and wildlife”.  Pursuant to Parts II and IV of 
Chapter 373 Florida Statues, surface water management and CUP regulatory programs must 
prevent harm to the water resource (District 2008).  MFL must be set at the point which further 
withdrawals could cause significant harm to the water resources or ecology of the area (District 
2008). Water shortage statutes dictate that permitted water supplies must be restricted in a 
manner that prevents serious harm from occurring to the water resources (District 2008).   

Before considering reduction in permitted withdrawals under a prevention or recovery strategy, 
one of the factors the District would consider is the risk of significant harm resulting from legal 
use prior to the recovery strategy being fully implemented.  Significant harm is defined by the 
District (2008) as “harm that requires multiple years for the water resource to recover”. The 
Service believes any low water event that greatly reduces the snail population such that snail 
kites cannot forage and breed there in subsequent years may constitute an indirect effect of the 
action that may cause adverse effect as defined under the ESA.  For Lake Okeechobee, based on 
Darby (2006), we would anticipate water levels less than 11.0 ft for 90 days would kill 
approximately 21 percent of the native apple snail population; a duration of 120 days below 
11.0 ft would kill approximately 50 percent of the native apple snail population; and a duration 
of 135 days below 11.0 ft would kill approximately 63 percent of the population.  Juvenile snails 
have even less tolerance to desiccation, and would experience higher mortality rates.  

3.2.2.10 Water Quality 

Degradation of water quality, particularly runoff of phosphorus from agricultural and urban 
sources, is another factor affecting snail kite habitats. Many state and federal agencies are 
working to reduce the phosphorus loads coming into the lake, and some improvements have been 
made.  Notably, the District, Florida DEP, Florida Department of Agriculture and Consumer 
Services, Natural Resource Conservation Service, and the Farm Services Administration have 
programs focused on decreasing phosphorus loads.  However, the concentration of total 
phosphorus in Lake Okeechobee nearly doubled from 49 parts per billion (ppb) in 1973 to  
98 ppb in 1984 (Janus et al. 1990).  According to the 2017 South Florida Environmental Report 
(District 2017), “in-lake TP [Total Phosphorus] concentrations declined from a high of 233 μg/L 
[i.e., ppb] in WY2005 [Water Year 2005] to 93 μg/L in WY2012.  In WY2016, the in-lake TP 
concentration was 118 μg/L (the same as the WY2014 value), which is about 12 percent lower as 
compared to the WY2015 value of 134 μg/L.  These in-lake TP concentration values exceed the 
TP in-lake goal of 40 μg/L.  The current five-year moving (WY2012–WY2016) average TP 
concentration is 117 μg/L, which is within the pre-hurricane (pre-2004) range.”  “The current 
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five-year (WY2012–WY2016) average TP load from all drainage basins was 510 mt [metric 
tons], which is 74 mt more than the previous five-year (WY2011-WY2015) average of 436 mt. 
The current five-year average TP load exceeded the annual TP load as required in the lake’s total 
maximum daily load (TMDL) by 370 mt” (District 2017).  

Havens and Gawlik (2005) describe in a conceptual ecological model the influence of the decline 
of water quality in Lake Okeechobee, in conjunction with other ecological stressors on the lake 
(including water management actions that amplify extreme high and low water events). They 
note that eutrophication of the lake has wide-ranging adverse impacts, favoring the unnaturally 
dense growth of nuisance or exotic species of emergent macrophytes, such as torpedo grass, 
cattail, and water lily; and these have displaced the more favorable littoral zone habitats that 
were once dominated by moderately dense growth of species such as beakrush, spikerush, 
sawgrass, and willow.  Higher concentrations of phosphorus also promote blooms of 
cyanobacteria.  Eutrophic lakes also exhibit a shift to a less diverse assemblage of nutrient-
tolerant benthic invertebrates, which in turn has adverse effects on fish and other animals.  The 
changes in species composition and density of vegetation can adversely affect foraging 
conditions and nesting substrate for wading birds and the snail kite. 

Even with reduction of phosphorus loading from external sources, internal phosphorus loading 
from re-suspension of phosphorus-rich sediments that have built up in the lake may affect water 
quality in the lake for several decades (Havens et al. 1996; Steinman et al. 1998).  The result 
from the four hurricanes in 2004 was a total volume of inflows and rainfall to the lake for the 
3 months (August–October 2004) of 3.2 million acre-ft, which is close to an average water year 
in total volume inflow.  This large inflow resulted in high loads of phosphorus, with about 
792 metric tons of phosphorus added in these 3 months alone (District 2006).  Although the 
Corps may not be responsible for regulation of nutrient loading in the basin, high lake stages 
may have an important influence on the migration of nutrients into the littoral zone from the 
central portion of the lake. 

3.2.2.11 Exotic and Invasive Vegetation 

Exotic and invasive aquatic plants have had an impact on snail kite habitat within the lake 
systems and other areas. Species such as water hyacinth and water lettuce can grow rapidly 
within lake littoral zones, completely obscuring areas where snail kites forage, and can even 
affect littoral zone vegetation composition and cover by shading other species, changing the 
water temperature, and competing for space. Dense mats of these species make an area 
unsuitable for snail kite foraging.  Hydrilla, for example, is a submerged aquatic invasive that has 
become the dominant submerged species in some lakes.  Hydrilla infestations may cause changes 
in submerged plant species that will affect the abundance, sustainability, and availability of 
native apple snails.  However, exotic apple snails are known to occur within hydrilla in high 
densities.  Hydrilla infestations, as discussed previously, may be associated with a higher 
incidence of AVM, which is likely to negatively affect snail kite survival. 

Application of herbicides or mechanical removal are routine maintenance activities conducted by 
the Corps, DEP, District, FWC, county governments, and other local government agencies to 
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control growth of invasive exotic species and native species that form dense stands. The Service 
coordinates with other agencies throughout the range of the snail kite regarding these vegetation 
treatments, including hydrilla which often provides foraging habitat (exotic snails) for snail kites.  
The management objectives of these actions can vary, ranging from the need to keep 
navigational channels free of dense vegetation, the need to prevent clogging of flood control 
structures, and the application of herbicides as a habitat management tool.  The first two 
objectives are concentrated on floating plants such as water hyacinth and water lettuce, as well 
as submerged vegetation such as hydrilla. The latter objective includes treatment of hydrilla, 
spraying of floating tussocks that form in lakes, treatment of monotypic stands of the native 
cattail or the exotic torpedo grass, and treatment of dense stands of other rapidly and densely 
growing native species, such as pickerelweed. 

Controlling invasive plant species is considered to be beneficial overall to snail kite habitat, but 
depending on how, where, and when these activities take place, these actions can also have some 
adverse impacts on snail kites.  Although the Service agrees that some level of aquatic plant 
management is necessary and can be beneficial to snail kite habitat in the long term, there are 
two types of potential adverse effects on habitat for the snail kite.  The first is direct disturbance 
or destruction of snail kite nests; although this is a short-term direct impact, anything that may 
disturb reproduction of this species can have longer-term consequences on its population.  To 
minimize this impact, the locations of active snail kite nests are now disseminated to lake 
managers so they can avoid entering the 500 ft nest buffers as well as avoid negative impacts to 
foraging habitat within 500 m of active nests.  The second type of impact involves the long-term 
effects of the various aquatic plant management programs on non-target species, the implications 
of various management prescriptions for multiple objectives (navigation, flood control, water 
quality, fisheries habitat, and waterfowl habitat to name a few), and how compatible the resulting 
vegetative composition, density, and structure will be as snail kite habitat. 

3.2.2.12 Fire Management 

Fire management within the marshes and some of the lakes affects snail kite habitat and can 
cause direct harm or mortality of young (eggs and nestlings) in the nest.  Prescribed burning 
conducted by FWC, District, ENP, and other agencies can cause changes in snail kite nesting and 
foraging habitat. While most areas of snail kite foraging habitat are not likely to burn due to low 
density of vegetation, these areas may burn during drought conditions and dense patches of 
vegetation may burn under normal conditions.  Vegetation generally regrows rapidly following 
fires in marsh communities. Because snail kites rely on visual detection of prey, reduction in 
vegetation density may improve the snail kites’ ability to forage successfully. However, fires 
may damage or kill woody plant species that provide nesting substrate.  In densely vegetated 
conditions, fire and smoke may cause direct harm or mortality of young (eggs and nestlings) in 
the nest. Fire management activities occurring close to active snail kite nests may also disturb 
nesting adults, with the potential for subsequent abandonment and mortality of eggs and 
nestlings. 

Rodgers (1989) noted the beneficial effects of a controlled burn in the northwestern portion of 
the littoral zone (Buckhead Ridge to Harney Pond Canal).  He considered that this burn was part 
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of an effective management tool to reduce the expansion of torpedo grass and promote recovery 
of the more favorable spikerush community.  In the 2001 drought, management agencies used a 
combination of burns and herbicide applications to hinder the expansion of torpedo grass and to 
reduce the overly dense vegetation in the marsh. 

3.2.2.13 Recreation 

Recreational activities may directly affect the suitability of snail kite habitat.  Boat and airboat 
traffic throughout snail kite habitat has caused some local vegetation changes (e.g., open access 
trails, vegetation destruction), although some of these changes may be temporary.  In addition, 
these activities may result in disturbance to nesting and foraging snail kites.  Although the 
Service has no control over the operation of private watercraft, all federal and state watercraft 
operators, and those they contract with, should abide by recommended buffer zones that have 
been identified to minimize disturbance to nesting snail kites and other waterbirds (Rodgers and 
Schwickert 2003; Service 2006a). The Service recommends a 500-ft “no disturbance buffer” 
around active snail kite nesting areas. FWC has posted these buffers around some nesting areas 
in lakes having high boat traffic and where biologists believe the signage will help reduce 
disturbance (as opposed to bring unwanted attention to nesting snail kites). Buffers are not 
typically posted on Lake Okeechobee.  

3.2.2.14 Climate Change 

Our analyses under the Act include consideration of observed or likely environmental effects 
related to ongoing and projected changes in climate. As defined by the Intergovernmental Panel 
on Climate Change (IPCC), “climate” refers to average weather, typically measured in terms of 
the mean and variability of temperature, precipitation, or other relevant properties over time; thus 
“climate change” refers to a change in such a measure which persists for an extended period, 
typically decades or longer, due to natural conditions (e.g., solar cycles) or human-caused 
changes in the composition of the atmosphere or in land use (IPCC 2013, page 1,450).  Detailed 
explanations of global climate change and examples of various observed and projected changes 
and associated effects and risks at the global level are provided in reports issued by the IPCC 
(2014 and citations therein).  Information for the United States at national and regional levels is 
summarized in the National Climate Assessment (Melillo et al. 2014 entire and citations therein; 
see Melillo et al. 2014, pages 28-45 for an overview).  Observed and projected changes in 
climate at regional and local levels vary from global average conditions; therefore, rather than 
using global scale projections, we use “downscaled” projections when they are available and 
have been developed through appropriate scientific procedures. These projections provide 
higher resolution information that is more relevant to spatial scales used for analyses of a given 
species and the conditions influencing it (see Melillo et al. 2014, Appendix 3, pages 760-763 for 
a discussion of climate modeling, including downscaling).  In our analysis, we use our expert 
judgment to weigh the best scientific and commercial data available in our consideration of 
relevant aspects of climate change and related effects. 

Climate change may result in sea level rise and the inundation of habitat in parts of south Florida.  
Although inundation of snail kite habitat is not anticipated to occur within the action area, sea 
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level rise may affect salt water intrusion into coastal drinking water wells (especially the Lower 
East Coast area) and that may increase water demand on Lake Okeechobee causing lower 
average lake stages and higher recession rates. It is unknown if average air temperature 
increases would directly affect kites (i.e., through thermoregulation), but it could alter breeding 
patterns by encouraging earlier nesting, or possibly increase the risk of nest failure if early 
nesting is followed by a cold front (which may pause or kill nests). Altered precipitation patterns 
resulting from climate change could also affect water levels, recession rates, and ascension rates 
in lakes, wetlands, and canals.  This could result in changes to snail kite foraging or nesting 
habitat, or apple snail productivity or availability.  It is also possible an increase in the intensity 
or frequency of tropical storms may affect the snail kite by direct impact with debris and loss of 
sheltering or nesting habitat.  It is difficult to estimate, with any degree of precision, which 
species will be affected by climate change or exactly how they will be affected. The Service will 
use Strategic Habitat Conservation planning, an adaptive science-driven process that begins with 
explicit trust resource population objectives, as the framework for adjusting our management 
strategies in response to climate change (Service 2006b). 

3.2.2.15 Previous Formal Consultations on the Snail Kite 

In addition to the information in the Consultation History (Appendix A), the Service has 
evaluated impacts of past Federal actions in accordance with the Act throughout the species’ 
range, including Everglades National Park, the Water Conservation Areas, Loxahatchee National 
Wildlife Refuge, the St. Johns Marsh, the Kissimmee River, and the Kissimmee Chain of Lakes.  
For the Kissimmee River Restoration project, we concluded that it would be beneficial to the 
snail kite, and therefore, did not issue a BO.  The following paragraphs list some of the more 
significant formal consultations on the snail kite, but are not intended to be a comprehensive list. 

Only two BOs in our records reached a conclusion that a proposed action was likely to 
jeopardize the continued existence of the snail kite.  The first was in response to the Corps’ 
Regulatory Program regarding a wetland fill permit for a private housing development, Ibis 
Landing, in Palm Beach County.  Our October 22, 1986, BO called for redesigning the proposed 
project to avoid impacts on wetlands known to be of great importance as habitat for the snail 
kite, although these wetlands were not in the designated critical habitat for the species.  The 
permit was issued with a modified design protecting the most important snail kite habitat on the 
property. 

The second jeopardy BO, issued on February 13, 1990, concluded that the Basic Raindriven Plan 
for the Modified Water Deliveries to Everglades National Park Project would result in jeopardy.  
This BO led to more intensive and extensive studies on the ecology of the snail kite in Florida, 
and the resulting scientific findings have significantly altered the assumptions of the 1990 BO, 
which represented the best available science at that time. 

Another BO, also focused on hydrology in the southern portion of the snail kite’s range, dealt 
with Test Iteration 7 of the Experimental Program of Water Deliveries to Everglades National 
Park.  Although that October 27, 1995, opinion found that the proposed action was likely to 
jeopardize the continued existence of the endangered Cape Sable seaside sparrow (Ammodramus 
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maritimus mirabilis), it concurred with the Corps’ determination of “not likely to adversely 
affect” for the snail kite. 

Our February 19, 1999, BO on the Water Deliveries to Everglades National Park project, 
Experimental Water Deliveries Program, and the C-111 Project again concluded that the 
proposed action would constitute jeopardy for the Cape Sable seaside sparrow.  It concluded that 
the action would adversely affect, but would not jeopardize the continued existence of, the 
endangered wood stork (Mycteria americana) and the snail kite, and would not adversely modify 
the snail kite’s critical habitat. 

On March 28, 2002, the Service issued a BO on the Interim Operational Plan for Protection of 
the Cape Sable Seaside Sparrow (IOP).  This opinion found the proposed action would avoid 
jeopardy for the sparrow, but would likely have additional adverse effects on the snail kite, in 
exceedance of those had the Corps followed the Service’s originally proposed Reasonable and 
Prudent Measure in the 1999 BO.  However, we concluded these adverse effects would not 
constitute jeopardy for the snail kite.  The most recent (November 17, 2006) opinion issued by 
the Service addressing water management in the southern Everglades also dealt with the IOP.  
Similar to the actions considered in our 2003 opinion, the emphasis of the Corps’ planning was 
to ensure survival of the sparrow, but we also needed to address effects on other listed species, 
including the snail kite.  The 2006 opinion continued to assert that water management practices 
to protect the sparrow were not favorable to habitat conditions for the snail kite, particularly with 
respect to deeper water in WCA-3A.  However, the opinion stated such conditions would not 
result in jeopardy, they are expected to be remedied with future improvements to the water 
control infrastructure, and we did not anticipate any permanent loss of designated critical habitat 
for the snail kite. 

On November 17, 2010, the Service issued a BO for the continuation of the IOP and the 
proposed Everglades Restoration Transition Plan, Phase 1 (ERTP-1) on snail kites (and critical 
habitat), the Cape Sable seaside sparrow (and critical habitat), and the wood stork.  ERTP-1 is a 
modification of the IOP with additional operational flexibilities to provide hydrological 
improvements primarily in WCA-3A, while maintaining conditions south of Tamiami Trail, until 
full implementation of the Combined Operational Plan (COP) and ultimately the Comprehensive 
Everglades Restoration Plan (CERP).  The ERTP-proposed modifications to IOP regulations and 
the WCA-3A Regulation Schedule were designed to reduce water levels within WCA-3A, avoid 
extreme high and low water conditions, and provide for a more gradual, and thus favorable, 
recession rate during the snail kite’s breeding season.  However, these potential improvements 
are not expected to be sufficient to prevent continued habitat degradation or to entirely eliminate 
negative impacts to snail kite and apple snail productivity in all years.  Thus, ERTP-1 operations 
may result in continued habitat degradation within WCA-3A.  In addition, ERTP-1 operations 
may result in reduced nest success of snail kites within WCA-3A, reduced foraging habitat 
suitability, and reduced abundance of the snail kite’s primary prey.  However, because snail kites 
are long-lived, have high rates of adult survival, and continue to successfully nest in other 
portions of their range in southern Florida, these impacts were not anticipated to appreciably 
reduce the likelihood of survival and recovery of the species during the next 5 years.  
Degradation of designated critical habitat within WCA-3A may continue under ERTP-1 in some 
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years, but this is reversible with improved hydrologic conditions which are anticipated after full 
implementation of the COP. 

On July 22, 2016, the Service completed a reinitiation on ERTP, including a BO for snail kites, 
and concluded that ERTP operations pose fewer impacts to the snail kite, apple snail, and their 
habitat than those experienced under IOP.  The modifications incorporated under ERTP and the 
WCA-3A Regulation Schedule were designed to reduce water levels within WCA-3A, avoid 
extreme high and low water conditions, and provide for a more gradual, and thus favorable, 
recession rate during the snail kite’s breeding season.  However, these potential improvements 
have not been sufficient to prevent continued habitat degradation or to entirely eliminate 
negative impacts to snail kite and apple snail productivity in all years. Thus, ERTP-2016 
operations are expected to result in continued habitat degradation within WCA-3A, which has 
been one of the most significant areas of kite habitat within the past 30 years.  In addition, 
ERTP-2016 operations may result in reduced nest success of kites within WCA-3A, reduced 
foraging habitat suitability, and reduced abundance of the kite’s primary prey.  These impacts 
may limit population growth in WCA-3A and possibly cause further reductions in the overall 
kite population.  The impacts from continued implementation of ERTP will be moderated using 
the operational flexibility informed by adaptive management strategies identified through the 
periodic scientist calls. Because snail kites are long-lived, have high rates of adult survival, and 
continue to successfully nest in other portions of their range in southern Florida, these impacts 
are not anticipated to appreciably reduce the likelihood of survival and recovery of the species in 
the wild during the next 5 years.  Additionally, the Service concluded that ERTP is not likely to 
destroy or adversely modify designated critical habitat for the snail kite. 

We consulted formally on another action in the southern portion of the snail kite’s range in 
Everglades National Park, but it differed from the above consultations in that it involved the 
Park’s 2003-2005 Prescribed Burn Plan, rather than water management actions. The Service 
recognized periodic fire was necessary to sustain habitat conditions for a variety of wildlife 
(long-term effects), including the snail kite, but needed to estimate short-term incidental take for 
the snail kite.  We found in our April 1, 2003, BO that adult snail kites were not likely to be 
injured or killed because of the actions, but prescribed fire may result in direct impacts to snail 
kite foraging, nesting habitat, and snail kite nests. We believed there would be no mortality of 
flighted birds, but up to 40 individual snail kites would be harassed.  In a similar analysis of the 
2003-2004 Burn Plans on the Loxahatchee National Wildlife Refuge (June 10, 2003), we 
estimated only two birds per year would likely be harassed in that habitat to the north.  In 2017, 
we wrote another BO (February 14) for the Loxahatchee Refuge’s Prescribed Fire Plan 
2017-2031,and exempted the incidental take of one active snail kite nest. 

On September 19, 1996, we issued a formal consultation in response to a Corps permit 
application by the Florida Department of Transportation to construct three recreational access 
points along Interstate 75 in Broward County.  Interstate 75 runs through WCA-3, and our 
opinion addressed likely effects on the snail kite, wood stork, and the endangered Florida panther 
(Felis concolor coryi).  For the snail kite, we did not anticipate mortality of adult birds, but we 
anticipated potential additional disturbance of nests, with some loss of eggs or nestlings, 
primarily due to increased airboat traffic (although the area was already open to airboat use). To 
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reduce the incidental take of all three listed species, we provided terms and conditions, including 
improved signage and educational materials for potential users about the presence and sensitivity 
of these species, and improved mapping of established trails. 

We formally consulted with the Corps regarding the Water Management Plan for the Blue 
Cypress Water Management Area, Upper St. Johns River Basin Project.  A portion of that Water 
Management Area is designated as critical habitat for the snail kite, located in western Indian 
River County.  The local sponsor for this project is the St Johns River Water Management 
District. Our BO, dated November 14, 1996, provided a number of terms and conditions to 
reduce incidental take, with close monitoring of snail kite activity and habitat usage, vegetation 
changes, water levels, and water quality. 

The Service issued a BO, dated July 3, 2002, which covered the Corps’ issuance of a permit to 
the FWC to draw down water levels and scrape accumulated organic sediments in Lakes 
Tohopekaliga, Kissimmee, Cypress, Hatchineha, and Tiger in the Kissimmee Chain of Lakes.  
This opinion analyzed impacts on the snail kite for a habitat management action that in the 
longer term has proven to be beneficial to the snail kite, but required granting incidental take for 
short-term adverse effects.  This opinion referred back to previous projects of a similar nature 
that the Service had reviewed, including lake habitat enhancement projects in Lake Tohopekaliga 
(1971,1979, and 1987), Lake Kissimmee (1977 and 1996), and East Lake Tohopekaliga (1990).  
Again, we provided terms and conditions to reduce incidental take, and the FWC funded a 
number of studies to test the effects of the management actions (drawdown alone and drawdown 
with muck removal) on snail kites, apple snails, and vegetation.  Through these studies and 
subsequent observations, we are confident that such projects can have long-term beneficial 
effects on snail kite habitat, if they are not conducted too frequently.  We have recommended 
such actions be rotated among the lakes comprising the Kissimmee Chain of Lakes to allow time 
between the short-term adverse effects in a single lake. 

On October 23, 2003, we provided an intra-Service consultation on the effect of issuance of a 
recovery permit to Dr. Wiley Kitchens of the University of Florida, and students working under 
him, to continue research on the species.  During the course of their research, they handled many 
nestling snail kites to band them. We estimated capture, handling, and banding might result in 
the accidental injury or death of 1 percent of the snail kites captured.  Based on the expectation 
that up to 300 chicks may be captured per year, up to 3 individual chicks may be injured or killed 
per year. 

On May 18, 2007, we formally consulted on a deviation to the normal regulation schedule for 
Lake Istokpoga that was requested by the District in response to severe drought.  At the time of 
the consultation, three snail kite nests were active on the lake; however, two failed for unknown 
reasons, and the last fledged prior to the need to invoke the requested deviation. 

A BO and ITS were issued to the Corps for impacts of the LORS on the snail kite in 2007.  That 
BO identified the direct effects of the LORS on snail kites within Lake Okeechobee and indirect 
effects outside of the lake.  Additionally, the Service did not anticipate that the LORS would 
result in incidental take, as measured through monitoring of changes in vegetation patterns in the 
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littoral zone.  Regulations governing incidental take were first published in 1986; since then the 
Service has concurred that several proposed (and since implemented) changes to the regulation 
schedule were not likely to adversely affect the snail kite. 

In December 2013, the Service completed a programmatic consultation on the effects of the 
Central Everglades Planning Project (CEPP) on the snail kite. Incidental take of snail kites was 
possible during operation of the CEPP when resulting changes in hydrology may reduce foraging 
habitat suitability in southern WCA-3, and northern Everglades National Park.  Current 
topographical and hydrological modeling information available at that time was not sufficient to 
determine the form or amount of anticipated incidental take. 

3.2.3 Summary of Environmental Baseline 

Snail kite nest productivity is highly variable from year to year, simply due to natural patterns of 
drought and flood; however, the limited nesting that occurred in Lake Okeechobee from 1997 to 
2011 represents an atypical period of low productivity.  Mean annual apparent success rate for 
nests of known fate during 2010-2016 in Lake Okeechobee was 27 percent for nesting initiated 
between January 1st through June 30th, and an apparent success rate of 29 percent for all nesting 
(i.e., throughout the year).  In two of the four years that had summer nesting (2014 and 2016), 
there were higher summer apparent nest success rates (67 percent and 69 percent, respectively). 
The recent increases in snail kite activity on Lake Okeechobee are likely a response to the 
increased exotic apple snail population (which is more productive and desiccation-tolerant than 
the native apple snail). The long-term persistence of the exotic apple snail population seems 
secure for the time being. The current experimental design used for the sampling of apple snails 
in Lake Okeechobee does not yield data that are directly comparable to the snail density data 
reported in the literature as necessary for nesting snail kites.   

Vegetation patterns in the 1970s were favorable to snail kites but were impacted by higher than 
favorable lake regulation schedules and only recently have returned to more suitable levels, 
partly in response to the LORS and partly due to favorable precipitation patterns.  The Service 
calculated that some SAV beds would have one foot of water at a lake stage around 10.0 ft and 
as such could still be snail habitat.  At 9.0 ft, these SAV beds would likely not be available to 
non-aestivating snails.   

Past and ongoing hydrologic management actions have a significant effect on hydrologic 
conditions, and therefore, on snail kite and apple snail habitats within most of the areas occupied 
by snail kites. Low lake stages can reduce apple snail populations and reduce snail kite foraging 
habitat.  During the snail kite breeding season, low lake levels generally result in reduced snail 
kite nesting effort and success. Kite nesting does not appear to be very active (at least since 
2003) when lake stages are lower than 10.3 ft.  Lower than average lake stages just prior to the 
nesting season can also reduce or eliminate nest initiation.  Modeling of the Lake Okeechobee 
Watershed Restoration project seems to indicate that the frequency of the lake dropping below 
10.3 ft coincident with active kite nesting is low (simulated as once or twice in 41 years).  High 
water levels (>15.0 ft) in Lake Okeechobee are also destructive to snail kite habitat and can 
reduce apple snail reproduction. Snail kites have at times nested at higher elevations in the 
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western littoral zone of the lake; however, this was during a period when the lake was generally 
deeper.  With the current lower regulation schedule, there needs to be a gradual transition over 
the years so that nesting substrate can become established at lower average lake levels.  Poor 
snail kite or apple snail habitat conditions seem to be reversible, at least in part and over time, by 
restoring favorable hydrological conditions to the lake’s littoral zone.  The increased acres of 
marginal and optimal vegetative conditions in Lake Okeechobee after the implementation of the 
LORS combined with more favorable weather patterns is evidence. 

The 2011 Lake Okeechobee water levels demonstrate the combined effects of water management 
actions and evaporation on snail kites.  Monitoring showed nest failures associated with lake 
level decline attributable to water supply releases and evapotranspiration mostly before PFP were 
operated. One snail kite nest of unknown fate was active during PFP operation in 2011.  In the 
2011 example, a drop of 4.08 inches (from 10.65 ft on May 11 to 10.31 ft on May 24) was 
implicated in the death of all snail kite nestlings within up to 13 known nests. 

Rapid water level recessions in spring months may result in reduced snail kite foraging and 
breeding suitability, nest success, and juvenile survival.  Rapid recessions may also reduce 
suitability of nesting substrates (i.e., nest collapse), or dewatering the area around the nest 
thereby increasing the risk of nest predation and decreasing the amount of suitable foraging 
habitat. Recent modeling indicated that daily snail kite nest survival rate consistently declined 
with increasing recession rates (0.16, 0.19, and 0.26 ft/wk have been proposed) for Lake 
Okeechobee and may be applicable across other water bodies inhabited by snail kites.   

Recent analyses suggest that regional snail kite philopatry has been very high for the KCOL and 
the Everglades, but less so for Okeechobee and the STAs south of Lake Okeechobee.  The STAs 
appear to be a mixing ground for nesting birds, with approximately half of the birds observed to 
breed coming from KCOL and half coming from the Everglades.  In addition, a greater 
proportion of birds recruited into the Everglades have come from Lake Okeechobee than from 
other regions.  The STAs and Lake Okeechobee may be influential in acting as breeding stepping 
stones across the range of the snail kite. 
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3.2.4 Tables and Figures for Section 3.2 

Table 2. Apparent nest success in Lake Okeechobee from 2010 to 2016 (NA = Not Applicable 
because there was no snail kite breeding during this time). 

Year Jan 1 -
June 30 

Jul 1 -
Nov 30 

Jan 1 -
Nov 30 

2010 0.067 NA 0.067 
2011 0.233 NA 0.233 
2012 0.192 0.000 0.165 
2013 0.289 0.000 0.262 
2014 0.436 0.667 0.448 
2015 0.321 NA 0.321 
2016 0.329 0.691 0.540 

5-year average 0.267 0.290 

Table 3. Change in acreage of snail kite foraging habitat in Lake Okeechobee from 1973 to 
2010. 

Snail kite Foraging Habitat (acres) 1973 1996 2003 2010 
Optimal 28,722 9,613 1,912 5,634 

Marginal 2,615 14,792 32,023 40,343 

Total 33,310 26,401 40,431 45,977 

Table 4. Total number of native and exotic apple snails, and apple snail densities (snail/m2) 
collected from Lake Okeechobee from 2010 to 2016 (LG2 Environmental Solutions, 
Inc. 2016). 

Year 
# Native 

snails 
# Exotic 

snails 
Total 
# sites 

Snail density 
(both species) 

2010 8 162 891 0.19 
2011 23 221 1,358 0.18 
2012 29 101 1,220 0.11 
2013 27 64 1,200 0.08 
2014 3 47 1,318 0.04 
2015 9 79 1,398 0.06 
2016 7 221 1,435 0.16 
Totals 106 895 
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Installation of Pumps 
Yea r Site .\'otification to Completion 

Date LO Stage Date LO Stage 

S-351 :Vlarch"* 10.3 
2001 S-352 :v!arch0 10.3 

S-35-l :Vlarch0 10.3 
3 9 (2 pumps) II 

S-351 
-I 3' (J pumps) 10.3 

2007 
S-352 -1 9' 10.3= 

S-35-l -1 118' 9.9-

S-351 12 3 oi 10.2-,-

2008 S-352 01 13 os!! !OJ -,-

S-35-1 1 1 os" 10.2-

S-351 5 2iii 10.75 5 _6h· 10.Si 

2009 S-352 5 !Sm 10.55 5 23"" 10.79 

S-35-l 5 16"' 10.87 6,i" 11.6-

S-351 5 31 10.1-l 6S 9.86 
2011 S-352 5 13 10.-11 5 J7 10.l 

S-35-l 
G-35- 6S 9.80 6 17 9.60 I 

1 estimated based on project records and gate: opening data 

!i estimated based on !,ate optnin? and pUJllp operation data along with the 2008 staru 

iii date estimated by the Project ::\fana~er 

Iv estimated date based on dW'ations of 200- installations and gate optnin!, records 

estunated from DBriydro Database 

R emornl of Pumps 
.\'otificarion to Completion 

Date LO Stage Date LO Stage 
July• * 10.3 
JuJvU 10.3 
July .. 10.3 
15-Aug 9 .• 

15-Aug 9.5 

I -Aug 9.5 

7 1-1 13.2 

714 13.2 

7 14 13.2 

7'1-l 10.12 7 10 10.18 
720 10.18 721 10.2 

7 1-l 10.1- 7 IS 10.12 

J\wnber of pwnps 

6 

-I 
-l 
2 pumps 

-l pwnps 

all 

all 

Time to Install 

Initial Setup 

Initial Setup 

Initial Setup 

Initial Setup 

Remowd post TS Faye 

O,uy 2 pwnps (1 bay) installed 

Only 2 pwnps ( I bay) installed 

Only 2 pwnps (I bay) installed 

All Pumps 
All Pumps 
Kone 

1 • 100 cfs pwnp 

Table 5. Selected life history demographics for two species of exotic apple snails and one 
native apple snail species in Florida. 

Island apple snail 
(P. maculata) 

Channeled apple snail 
(P. canaliculata) 

Native apple snail 
(P. paludosa) 

Average age 3-4 years 3-4 years 12-18months 
Reproductive age 6 weeks 6 weeks 2-3 months 
Eggs per clutch 800–1,200 200 –600 40 -70 
Breeding season year round* year round* March -October 
Length to hatching 8 –24 days 7-24 days 18-28 days 

* Egg laying may be reduced in winter months due to lower temperatures (Bernatis 2014b). 

Table 6. PFP installation and removal history from 2001 through 2011 (from District 2012a). 
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Table 7. The volumes of water pumped from Lake Okeechobee by PFP per year (2001-2011) 
and the equivalent reduction in stage (District 2014b).   

Pump Operation (kaf) Potential Gravity Operation (kaf) Lake Stage & Area 

Low stage event requiring 
pumping S-351 S-352 S-354 Total (kaf) S-351 S-352 S-354 

Total 
(kaf) 

Avg 
Stage  
(ft, 
NGVD) 

Avg 
Area 
(1000 
ac) 

2001: 4/9 - 7/3 (76 days) 41.3 27.4 22.9 91.6 36.3 11.3 18.1 65.7 9.34 304.3 

2007: 3/28 - 6/13 (78 days) 63.9 26.1 35.6 125.6 22.9 3.6 8.2 34.7 9.56 307.9 

2008: 4/24 - 6/12 (50 days) 52.5 40.5 38.5 131.5 26.0 20.1 30.9 77.0 9.86 313.4 

2009: 5/14 – 17 (4 days) 0.0 2.7 0.0 2.7 0.0 1.2 0.0 1.2 10.63 329.4 

2011: 5/31 - 6/24 (25 days) 20.0 21.0 0.0 41.0 13.9 13.9 0.0 27.8 9.74 311.2 

Additional Flow from Lake O (kaf) Equivalent Reduction in Lake stage (ft) Lake O 
Evap 
During 
Event 
(in) 

Low stage event requiring 
pumping S-351 S-352 S-354 Total (kaf) S-351 S-352 S-354 

Total 
(feet) 

Total 
(in) 

2001: 4/9 - 7/3 (76 days) 5.0 16.1 4.8 25.9 0.02 0.05 0.02 0.09 1.0 15.7 

2007: 3/28 - 6/13 (78 days) 41.0 22.5 27.4 90.9 0.13 0.07 0.09 0.30 3.5 14.7 

2008: 4/24 - 6/12 (50 days) 26.5 20.4 7.6 54.5 0.08 0.07 0.02 0.17 2.1 9.9 

2009: 5/14 – 17 (4 days) 0.0 1.5 0.0 1.5 0.00 0.00 0.00 0.00 0.1 0.6 

2011: 5/31 - 6/24 (25 days) 6.1 7.1 0.0 13.2 0.02 0.02 0.00 0.04 0.5 4.8 

Table 8. Estimated total acres of exposed lake bottom at selected lake stages (District 2014b) 
(these data were used for the interpolation of lake stages analyzed in Table 9 and 
Table 10). 

Stage (ft) Water Surface Area (ac) Total Acres of Exposed Lake Bottom 
15 448,200 2,000 
14.5 443,900 6,300 
14 436,000 14,200 
13.5 417,200 33,000 
13 395,000 55,200 
12.5 383,600 66,600 
12 371,000 79,200 
11.5 355,000 95,200 
11 339,000 111,200 
10.5 326,000 124,200 
10 316,000 134,200 
9.5 306,800 143,400 
9 299,000 151,200 
8 284,000 166,200 
7 270,000 180,200 
6 260,000 190,200 
5 250,000 200,200 
4 190,000 260,200 
3 135,000 315,200 
2 125,000 325,200 
1 75,000 375,200 
0 0 450,200 
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Table 9. Estimated acres of lake bottom dewatered by the combined effects of PFP and 
evaporation under actual conditions (based on measured starting and ending lake 
stages). 

Date 
Start Stage 

(feet) NGVD 
End Stage 

(feet) NGVD 
Measured Lake 

Stage Drop (inches) 
Acres 

dewatered 
2001: 4/9 - 7/3 (76 days) 10.16 9.24 11.04 16,456 

2007: 3/28 - 6/13 (78 days) 10.51 8.91 19.20 28,610 

2008: 4/24 - 6/12 (50 days) 10.39 9.31 12.96 19,964 

2009: 5/14 – 17 (4 days) 10.62 10.58 0.48 1,040 

2011: 5/31 - 6/24 (25 days) 10.08 9.53 6.60 10,248 

Table 10. Estimated acres of lake bottom dewatered by the combined effects of PFP and 
evaporation using direct estimates of pump volumes and evaporation rates (does not 
include effects of any inflows to the lake; depicts a worst-case condition during past 
PFP use). 

Date 
Volume Pumped 
(inches) 

Evaporation 
(inches) 

Predicted Lake Drop 
w/o Inflow (inches) 

Acres 
dewatered 

2001: 4/9 - 7/3 (76 days) 3.61 15.71 19.31 26,950 

2007: 3/28 - 6/13 (78 days) 4.9 14.74 19.60 29,210 

2008: 4/24 - 6/12 (50 days) 5.04 9.88 14.94 22,460 

2009: 5/14 – 17 (4 days) 0.1 0.60 0.70 1,560 

2011: 5/31 - 6/24 (25 days) 1.58 4.76 6.38 9,880 

Table 11. Estimated percent of Lake Okeechobee stage drop attributable to PFP and resulting 
amount of nearshore acres dewatered by PFP (2001-2011). 

Date 

Acres Dewatered 
by PFP and 
Evaporation 

PFP and 
Evaporation Stage 
Reduction (inches) 

Percent of Stage 
Reduction Due to 
PFP 

Acres 
Dewatered by 
PFP 

2001: 4/9 - 7/3 (76 days) 26,950 19.31 0.19 5,038 

2007: 3/28 - 6/13 (78 days) 29,210 19.60 0.25 7,303 

2008: 4/24 - 6/12 (50 days) 22,460 14.94 0.34 7,577 

2009: 5/14 – 17 (4 days) 1,560 0.70 0.14 223 

2011: 5/31 - 6/24 (25 days) 9,880 6.38 0.25 2,447 
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Table 12. Frequency of 7-Day recession rates for historical record, WSE, and LORS (Table 
from Corps 2017). 

Figure 8. Percentage of snail kites sighted in Lake Okeechobee and WCA-3 during mid-winter 
censuses in the 1970s and 1980s (from Sykes 1983a). 
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Figure 9. Lake Okeechobee stage from 2008 to 2016; the LORS began about April 2008.   
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Figure 10. Spatial extent of vascular SAV and the macroalgae, Chara spp. in Lake 
Okeechobee in August 2011 (from Rodusky 2014a). 
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Habitat Management and Everglade Snail Kite Nesting 
Moonshine Bay, Lake Okeechobee, Florida 
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Figure 11. Areas of Moonshine Bay that were treated with herbicide and then burned by the 
FWC and District in 2015 along with 2016 snail kite nesting in the area (from 
Beck and Bachelder 2017). 
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Figure 12. All reported snail kite nesting in Lake Okeechobee from January to June 2016 
overlain on color-coded bathymetric data. Nest fate was characterized as successful 
(27 nests) or failed (55 nests). 
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Figure 13. Lake stage in Lake Okeechobee over 2016.  
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Figure 14. Relative contribution of three areas within Lake Okeechobee (Observation Island 
[OOI], Okee-Tantie [OOT] and Moonshine Bay [OMB]) to active snail kite nesting 
in 2016. 
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Figure 15. Number of Failed and Successful snail kite nests by month in Moonshine Bay in 
Lake Okeechobee in 2016. 

79 



       

i .. 
.f 

/ 

' 

, 

♦ 2, FAILED 
0 3, SUCCES 

Figure 16. All reported snail kite nesting in Lake Okeechobee from July to November 2016 
overlain on color-coded bathymetric data. Nest fate was characterized as successful 
(95 nests), failed (39 nests), or unknown (10 nests).  
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Figure 18. Simulated lake stage hydrographs for the Lake Okeechobee Watershed Restoration 
Project alternatives (provided by the District to the Project Delivery Team via email 
on May 1, 2018).  Arrows added by the Service for emphasis (ECB=Existing 
Baseline Condition; FWO=Future Without Project; and 1Bshlw, 1BW, and 2CR are 
“with project” alternatives) 
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Figure 19. Stage hydrographs showing the times (in red) when PFP were in operation from 
2001 through 2011 (from District 2014b). 
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Figure 20. Locations of successful snail kite nests in Lake Okeechobee in three time periods.  
Background is bathymetry. 
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Figure 21. Predicted daily survival rates as a function of recession rates across range of 
observed wetland-specific rates, 1996-2014, based on the most supported model.  
Note that this model also included date (time of year), but for predictions, this 
variable was set to the average date in the data. Recession and ascension rates were 
modeled separately. Left panel shows predictions for lacustrine and palustrine 
wetlands as a function of recession (mean predictions/95% CIs).  Right panel shows 
predictions for each wetland considered (from Fletcher et al. 2016b). 
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Figure 22. Lake Okeechobee stage hydrograph for March 1 to August 2, 2011 showing: a) the 
timing of District water restrictions; b) PFP operation; and c) the number of 
successful and failed known-fate snail kite nests by the University of Florida snail 
kite crew (top).  The numbers of successful or failed known-fate snail kite nests in 
Lake Okeechobee per survey from March 12 to June 15, 2011 are shown at the 
bottom of the figure (data from Fletcher 2015). 
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Figure 23. Modeled daily survival rate of snail kite nests on Okeechobee during 2011 as a 
function of daily water stage (from Reichert et al. 2011). 

Figure 24. The network of habitats in central and south Florida derived from telemetry of snail 
kite movements (from Bennetts and Kitchens 1997). 
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3.3 Effects of the Action 

This section addresses the direct and indirect effects of the continued operation of the LORS on 
snail kites, including the new snail kite science related to recession rates.  This section also 
addresses the effects of interrelated and interdependent actions. Direct effects are caused by the 
action and occur at the same time and place. Indirect effects are caused by the action, but are 
later in time and reasonably certain to occur. Because the majority of the suitable snail kite 
habitat within Lake Okeechobee is designated as critical habitat, all discussion within this 
document related to the effects to snail kite habitat within the lake also likely apply to the critical 
habitat within Lake Okeechobee. 

The Corps’ made a determination of “may affect” for the snail kite. The Service further refined 
it as “may affect, and is likely to adversely affect” based on the variety of adverse effects on 
snail kites associated with the action. An effects determination of “may affect, not likely to 
adversely affect” is appropriate if the effects of the action are discountable, insignificant, or 
completely beneficial, which is not the case in this consultation.  Once it has been determined 
that an action causes adverse effects to a listed species, formal consultation is required.  Formal 
consultation results in a Biological Opinion (BO) with a finding or jeopardy or no jeopardy for 
the species, and a finding of destruction or adverse modification or no destruction or adverse 
modification if there is designated critical habitat. Furthermore, if the determination of the BO is 
“no jeopardy” an incidental take statement is provided which exempts take that is incidental to 
an otherwise lawful activity (the action). The incidental take statement provides requirements 
for minimizing and monitoring incidental take. 

3.3.1 Factors to be Considered 

Water resource development projects and their operations in Florida may have direct and indirect 
effects on the snail kite and snail kite habitat. Water managers move water around the C&SF 
system for water supply, flood protection, and environmental purposes.  In doing so, direct 
adverse effects may occur to snail kites via low or high water stages and recession or ascension, 
if these rates are too extreme. The LORS is in effect throughout the year and therefore, 
encompasses all lake stages and their likely effects. 

The Corps has indicated that the LORS is likely to be in effect until 2025 at least, and we 
anticipate a new section 7 consultation may be needed at that time coincident with the new lake 
regulation schedule.  The effects discussed below are based on past actual performance and 
future predicted performance of the LORS.  The factors considered for this action include: 
1) annual lake stage variability; 2) lake stage recession rates; 3) the disturbance intensity (as it 
relates to loss of snail kite nests, fledglings, or habitat); and 4) disturbance severity (as it relates 
to population recovery).  Recent information from Fletcher (2016b) indicated potential adverse 
effects from ascension rates on snail kites (i.e., that could result in nest flooding). We have 
considered this information and have determined that we cannot quantify the adverse effects on 
nesting snail kites associated with ascension that may occur in summer during some years. 
Direct, indirect, and interrelated effects of the action are discussed below.  
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3.3.2 LORS Effects on Lake Stage 

When the Service wrote the LORS BO in 2007, we recognized that any lake regulation schedule 
that does not substantially “flatten” the annual hydrograph can be only marginally successful at 
restoring the lake’s littoral zone close to the more favorable vegetation patterns in the Pesnell 
and Brown (1977) littoral zone survey.  The LORS was expected to improve littoral habitat 
conditions compared to conditions under WSE due mainly to the reduction of the “high-end” of 
the schedule (from 18.5 ft under WSE to 17.2 ft NGVD under the LORS).  This was also likely 
to reduce the overall average lake stage which may increase the probability of stress because of 
low lake stages (<12 ft).  This, in turn, may affect the suitability of the littoral habitat for both 
apple snail productivity and availability to snail kites. 

Under the LORS to date, the amount of time that the lake experienced environmentally 
damaging, high lake stages (>15.5 ft NGVD) has decreased compared to WSE (Figure 25).  
Furthermore, the data in Table 13 indicate that WSE also performed worse at the low stages 
(< 12 ft NGVD) compared to the LORS (up to 2015) (Corps 2016).  In 2007, the model 
simulations indicated that the LORS would decrease the area of submerged habitat available for 
apple snails and snail kites by increasing the frequency and duration of drying events in some 
years and increasing the probability that the littoral zone will dry more frequently and for longer 
duration, relative to the No Action alternative.  Therefore, the Service expected that the lake 
would be lower than 12 ft NGVD on average more often under the LORS than under WSE.  This 
has not yet happened; however, the effects of drought and precipitation patterns compound this 
issue and we do not expect this performance to continue.  The data in Table 13 also indicate that 
the LORS has resulted in the lake being in the ecologically desirable range (12.0 to 15.5 ft 
NGVD) more often than under WSE.   

However, while the LORS provides an annual framework for water management, including 
where and when to send surface flows out of the lake, it does not contain recommended 
recession or ascension rates. Periodic scientist calls with the agencies, stakeholders, and the 
public occur throughout the year so that concerns (i.e., how recession and ascension rates are 
affecting resources) can be relayed to the Corps and District regarding current water 
management. Recession can result under LORS due to either water supply releases (leaving the 
lake) or flood protection releases (as demonstrated during the very wet 2016 winter and spring).  
New science since the 2007 LORS BO indicates that recession and ascension rates can have an 
effect on snail kites (Fletcher et al. 2016b).  As part of our analysis of effects, the Service is 
interested in determining if the LORS has made Lake Okeechobee an attractive nuisance 
(population sink) for snail kites. For example, if the foraging and nesting habitat in the littoral 
zone has improved due to the LORS, and that encourages snail kites to initiate nesting in the 
lake, but then the recession rates in spring are too steep and snail kite nests fail, or fledglings 
cannot forage, then the overall effect of the LORS could be negative assuming these kites would 
have successfully nested elsewhere outside of Lake Okeechobee. 
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3.3.3 Analyses for Effects of the Action 

The proposed action is the continued operation of the LORS until 2025 (with future recession 
rate performance that is similar to the past). This action is likely to affect snail kite foraging and 
nesting habitat, nesting success, and fledgling survival within Lake Okeechobee.  All discussions 
within this document related to the effects to snail kite habitat within Lake Okeechobee apply to 
snail kite critical habitat since they overlap.  

The basis of our determination that the proposed action may adversely affect the snail kite is 
three-fold: 1) past lake level recession rates have been high enough in some years to cause, either 
in part or entirely, the failure of snail kite nests; and 2) snail kite fledglings less than four months 
old are at increased risk of mortality due to high recession rates resulting in lower apple snail 
availability.  

The established MFL for Lake Okeechobee is found in section 373.042(1), Florida Statutes). 
The MFL documentation for Lake Okeechobee states that the harmful lake stage of <11 ft for 
>80 days should not occur more than once every six years.  Our current understanding of native 
apple snails is that it takes them up to five years to recover from low lake stages, so a low lake 
occurrence every six years will have a large impact on long-term native snail sustainability. A 
MFL violation was recorded during July of 2011 for the first time since adoption of the Lake 
Okeechobee MFL, when the lake stages were below 11 ft (for the minimum required time 
interval) for the second time in 4 years. 

3.3.4 Direct Effects 

Direct effects are those effects that are caused by the proposed action at the time of construction 
or operation and are reasonably certain to occur.  For this action, direct effects include the loss of 
snail kite nests (i.e., death of nestlings and loss of eggs) and fledglings resulting from: 1) lake 
stage recession rates that are too high; 2) the degradation or loss of snail kite habitat and habitat 
that supports apple snails; and 3) the mortality and reduced breeding potential of apple snails. 

3.3.4.1 Loss of Snail Kite Nests 

The Corps’ (2016) analysis indicated that a Lake Okeechobee stage recession rate (during snail 
kite nesting) greater than 0.19 ft/wk may result in snail kite nest failure. Fletcher et al. (2017) 
modeled recession rates and indicated daily nest survival decreases when recession rates exceed 
0.16 ft/wk.  Rapid recession may result in stranded adult snails that may be unavailable to snail 
kites, consequently reducing snail kite foraging and breeding suitability, and juvenile snail kite 
survival.  Rapid recessions may also reduce suitability of nesting substrates (nest collapse in 
cattails), or dewatering the area around the nest thereby facilitating nest predation. LORS 
decision-making does not consider recession rate; however, the Service calculated the number of 
times the recession rate under the LORS has exceeded both thresholds during the peak of the 
snail kite springtime nesting (March 1 to May 31) in Lake Okeechobee (Table 14).  This 
information indicates that since the LORS has been in operation, there has been at least one 
instance every year of a 7-day recession rate being higher than 0.19 ft/wk during typical peak 
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snail kite nesting season.  The highest counts were in 2009 and 2016 (36 and 40 times, 
respectively) where the 0.19 ft/wk threshold was exceeded.  This equates to about 40 percent of 
those 3 months.  The data in Table 14 also show that the 0.16 ft/wk recession rate was exceeded 
the most in 2009, 2015, and 2016 (42, 43, and 61 times, respectively).  Therefore, it is reasonable 
to predict that future recession rates under the LORS will exceed that which supports kite nesting 
and may directly affect nesting success.  This effect is more severe in some years but is present 
in every year. 

Table 14 also shows the annual numbers of known-fate snail kite nests and apparent nest success 
in Lake Okeechobee (2008 to 2016) from January through June.  The total number of known-fate 
nests was 413 nests (Jan-June) and the average number was 59 nests (2010-2016).  In 2008 and 
2009, no snail kite nesting occurred in Lake Okeechobee presumably due to the 2007 – 2008 
extended drought (which likely greatly reduced the native apple snail population). Snail kite 
nesting returned to the lake in 2010 likely as a response, in part, to the appearance of exotic apple 
snails.  The average apparent nest success rate (January 1 to June 30) for 2010 to 2016 was 
27 percent. 

To analyze the potential for direct effects of the action on snail kite nests, the Service tabulated 
known-fate snail kite nest data (from Fletcher 2015, Fletcher et al. 2016, 2017, and 2018, and an 
email from the Corps to the Service on May 8, 2018).  There were 680 known-fate kite nests in 
Lake Okeechobee from 2010-2017.  The annual average was 85 nests as shown in the table 
below.  All known-fate nests were deemed successful or failed at a lake stage above 10.3 ft 
NGVD.  At least one unknown-fate nest was active below 10 ft. It is reasonable to predict that 
any future water management has the potential to directly affect snail kite nesting by reducing 
the water levels around the nests which may lead to nest failure due to adult abandonment, 
starvation of young, nest collapse, or nest predation by land-based predators. 

Year Number of Known-Fate Nests 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 

15 
30 
91 

107 
59 
76 

221 
81 

Mean 
Total 

85 
680 

3.3.4.2 Mortality of Apple Snails 

The dewatering effect resulting from the LORS has the possibility to reduce the population of 
native and exotic apple snails in Lake Okeechobee if the snail habitats are dry for too long.  The 
exotic apple snail has a much higher desiccation tolerance than the native apple snail, possibly up 
to a year depending on soil moisture. It is difficult to accurately quantify this effect but we can 
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make some predictions using the apple snail density data for Lake Okeechobee.  The random 
sampling program conducted by LG2 from 2010 to 2016 indicated low overall average snail 
densities (0.04 to 0.19 snails/m2). Therefore, for every 1,000 acres (of apple snail habitat in the 
Lake Okeechobee littoral zone) that LORS reduces the water level and subsequently dries, over 
that which evaporation alone would otherwise dry, there would be between 161,880 and  
768,930 apple snails at risk.  However, these densities are for both apple snail species; we 
believe the native apple snails would be more at risk from desiccation.  Assuming an 
approximately 10:1 ratio of exotic to native snails (based on LG2 count data), we would predict 
that between 14,716 and 62,903 native apple snails could be at risk.  There was no snail sampling 
at lake stages below 10.5 ft (LG2 did not sample below 10.6 ft); therefore, we cannot assess the 
uncertainty about these estimates at those stages.  The LG2 random sampling program represents 
the best available information. 

3.3.4.3 Reduced Recruitment and Delayed Recovery of Snail kites Due to 
Decreased Prey Availability and Changes in Prey Populations 

Newly fledged snail kites are fed by parents until approximately 9-11 weeks old (i.e., about 
6 weeks post fledging).  After this, they are still highly dependent on habitat near their nests, and 
may stay within their natal area for several months. The highest risk of mortality occurs during 
the first four months after fledging (Bennetts and Kitchens 1999), and greater losses of 
inexperienced young occur when conditions are poor (e.g., low water levels) (Sykes 1979, 
1987c, Beissinger 1986). In low water conditions under LORS, young-of-the-year may 
experience reduced foraging opportunities due to decreased amounts of foraging habitat and 
reduced snail availability. These conditions could result in decreased juvenile survival and 
recruitment into the snail kite population.  Depending on the frequency of these conditions and 
the amount of the population affected, there is the potential for reduced juvenile survival and 
recruitment to delay long-term recovery of snail kites. 

Snail kites successfully forage on exotic apple snails in Lake Okeechobee.  If the native apple 
snail population disappeared, it is likely that snail kite foraging on exotic apple snails, and 
therefore snail kite nesting, could continue based on current conditions. We still have some 
concerns regarding the long-term persistence of the exotic apple snail in Florida, and we do not 
yet know the full effects of the exotic snail on snail kite survival or recovery. 

3.3.5 Interrelated and Interdependent Actions 

An interrelated action is an activity that is part of the proposed action and depends on the 
proposed action for its justification.  An interdependent action is an activity that has no 
independent utility apart from the action under consultation.  The Service has not identified any 
interrelated or interdependent actions with the LORS.  

92 



            
  
           

        

    
  

    
       

    
       

       
     

 

  
    

          

       
      

 
 

 
  

           
    

  
  

 
          

      
   

          
 

3.3.6 Indirect Effects 

Indirect effects are those effects that result from the proposed action, are later in time, and are 
reasonably certain to occur.  The indirect effects on the snail kite may include:  1) increased 
competition for resources by snail kites forced to leave Lake Okeechobee as a result of LORS; 
and 2) mortality of aestivating snails during restoration activities such as muck scraping. 

3.3.6.1 Potential for Increased Competition for Resources 

If LORS operations decrease Lake Okeechobee hydroperiods to the point where previously 
suitable areas become less suitable for snail kite foraging or breeding, then those snail kites may 
be forced to move into other already-occupied snail kite foraging and nesting areas (outside of 
Lake Okeechobee). At this time, we cannot quantify this effect on an annual basis but provide 
an example from the 2017 nesting season (raw data received in April 2017 from the UF snail kite 
crew).  In late March, 305 adult and juvenile snail kites were observed on Lake Okeechobee by 
the snail kite crew (there were 29 active nests). In mid-April only 146 kites (22 active nests) 
were observed on Lake Okeechobee, but the population of snail kites on Lake Istokpoga 
increased from 37 birds (with 7 active nests) on April 2nd to 125 kites (with 10 active nests) on 
April 20th. Additional monitoring of individually tagged snail kites in Lake Okeechobee during 
low-water years would be needed to address this effect. 

3.3.6.2 Lake Habitat Enhancement 

In accordance with the Lake Habitat Enhancement Element of the MFL recovery strategy for 
Lake Okeechobee, the District can implement several options to improve the lake ecology and 
offset “significant harm” from low lake levels. These include planting native aquatic species, 
sediment scraping, and possible apple snail augmentation (via aquaculture and release) (District 
2008).  The Service believes that aquaculture of native apple snails and subsequent release could 
be beneficial, but is more likely to be viable in a natural system where snails have been virtually 
eliminated. 

Muck scraping in Lake Okeechobee has been shown to improve the subsequent habitat 
conditions for apple snails and snail kite foraging (District 2011).  For example, prior to scraping 
in 2007, cattail (Typha spp.) was the most abundant emergent plant followed by American 
cupscale (Sacciolepis striata) and other grasses (8 acres). Two years after scraping, the 
dominant plants were native spikerush (Eleocharis cellulosa) and smartweed (Polygonum 
hydropiperoides) (Note: subsequent hydrologic conditions also influenced plant community 
composition and distribution).  However, under low water conditions the Service expects apple 
snails (exotic and native) to be aestivating in the sediments prior to scraping.  Therefore, we 
expect that implementation of sediment scraping in the littoral or marsh zones under low-water 
conditions will kill an unknown number of apple snails. Using density estimates from LG2, the 
apple snail densities (both species) could range from 162 snails/acre to 769 snails/acre. We 
assume higher densities of apple snail may occur in “optimal” snail kite foraging habitat, but we 
would not expect scraping to occur in those areas.  For comparison, approximately 2,000 acres 
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were scraped during the 2007 drought (which removed over 2 million cubic yards of muck) 
(James and Zhang 2008) and could have removed between 324,000 and 1,538,000 snails. 

We do not know enough about the population dynamics of the exotic apple snail to know if this 
loss of snails could manifest as reduced snail kite productivity or prolonged recovery of the snail 
kite population.  We do expect the benefits of muck removal in Lake Okeechobee combined with 
the reproductive potential of the exotic apple snail would make any measurable negative effects 
short term and are likely to be outweighed by the long-term beneficial effects to the species and 
lake ecosystem. Muck scraping is unlikely to directly injure, or disturb snail kites due to 
activities being conducted above the waterline. 

3.3.7 Species Response to the Proposed Action 

Recent analyses by Fletcher et al. (2016b) and the Corps (2016) have quantified recession rates 
of 0.16 ft/wk and 0.19 ft/wk, respectively, which can result in nest failure of snail kites in Lake 
Okeechobee.  The lake has exceeded the both recession thresholds annually since the LORS 
went into effect.  We are assuming that recession is responsible for many of the nest failures 
from 2010 to 2016.  We know that there are at least four basic requirements for successful snail 
kite nesting: 1) adequate nesting habitat; 2) adequate foraging habitat; 3) ample snail availability; 
and 4) appropriate water depths.  The assumption is that snail kites decide where, when, and if to 
attempt nesting based on all four requirements, and if one or more is missing, then nest initiation 
is less likely to occur.  Of these four, water depths, as affected by recession, is the one 
requirement that snail kites cannot assess prior to nest initiation, hence the concept of a 
population sink.  The intent here is not to suggest that a regulations schedule (i.e., LORS) should 
not exist, but that some water management decisions under LORS that result in high recession 
rates can cause adverse effects to snail kites. There is additional uncertainty that ascension rates 
due to LORS will result in incidental take of snail kites.  We believe it to be unlikely; however, if 
the Corps determines that take due to ascension does occur, that take will be covered by this 
action’s incidental take statement. 

Snail kite apparent nest success rate from 2010 to 2016 has averaged 27 percent (i.e., 0.267). 
This is in contrast to the apparent nest success rate in Lake Okeechobee during the summer and 
fall of 2016, which was 69 percent when the lake was relatively flat or rising (i.e., more similar 
to natural hydrologic conditions).  In recent years, other water bodies with more than 10 nesting 
attempts (and as high as 68 attempts) had concurrent apparent success rates equal to or greater 
than 60 percent (i.e., STA 5 in 2013; Hungryland Slough in 2014; WCA-3A and STA 5 in 2015).  
The most recent maximum apparent nest success rate of 78 percent occurred in Mary A. 
Mitigation Bank in 2015 (94 nesting attempts) where water stage conditions were relatively 
stable throughout the nesting cycle.  The effect of recession is confounded by potential habitat 
differences where snail kites nested in the lake over 2016, but it is our assumption that a 
69 percent success rate is closer to a natural apparent nest success rate, and the past LORS 
performance of 27 percent success rate is indicative of a direct adverse effect(s) of the LORS.  
This effect may be exacerbated by the starting habitat conditions when snail kite nests are 
initiated (i.e., snail kites are lured into nest initiation in Lake Okeechobee because habitat 
conditions are good, but then water levels recede too quickly for most nests to be successful). 
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Another aspect that can adversely affect nesting success is predation. Predation can be natural or 
can be exacerbated by high recession rates (increased predator access to nests). The 2016 data 
(Padilla 2016) indicated that nest collapse and unknown causes (i.e., dead nestlings in the nest) 
were responsible for 5 nest failures, but predation was responsible for 50 out of 55 nest failures 
(January to June) in Lake Okeechobee.  We are assuming that recession was responsible for nest 
collapse, nest abandonment, and probably some predation, but without more detailed 
observations (i.e., nest cameras) we cannot know for sure if nest failures due to predation were a 
land-based (facilitated by low water) or aerial/aquatic predator. 

Our effect end-point is nest failure.  The decrease in lake stage causes: 1) disturbance of nesting 
adult snail kites that are forced to fly farther to find snails to feed themselves or young; 2) 
abandonment of nests by adults due to reduced foraging, resulting in the mortality of eggs and 
nestlings; 3) starvation of nestlings due to reduced provisioning which may limit individual 
fitness; 4) disturbance of fledgling snail kites that need to fly farther to find food; 5) the 
degradation or loss of snail kite breeding habitat; 6) the degradation or loss of apple snail habitat; 
and 7) an increase in the desiccation-based mortality of apple snails.   

If we assume that a 69 percent apparent nest success rate is natural, then 31 percent of the nest 
failures are due to natural causes and not a result of this action (i.e., 100 – 69 = 31).  If Lake 
Okeechobee under the LORS has an average annual apparent success rate of 27 percent, 
then the LORS is at least partly responsible for the loss of 42 percent (i.e., 69-27 = 42) of the 
average annual number of snail kite nests in Lake Okeechobee. However, we applied this effect 
only to the snail kite nests when the lake is receding (typically the spring). Therefore, if we use 
the past annual average known-fate nesting effort as a guide to predict future losses, the LORS 
could directly cause the failure of up to 36 snail kite nests (85 nests x 0.42 = 35.7, rounded up) in 
an average nesting season (December 1 – November 30).  

We do not expect that LORS will eliminate all nesting in an average year (hence the 27 percent 
annual apparent success rate). The inference is that the fledglings of these nests are at risk to 
direct adverse effects of LORS in Lake Okeechobee through additional dewatering of areas in 
which those fledglings would otherwise use for foraging. Using the annual apparent nest success 
rate of 27 percent and the mean annual number of nests in Lake Okeechobee (85 nests), we 
predict there would be up to 39 fledglings (an average of 1.7 fledglings per successful nest 
[Table 1] from 23 nests [0.27 x 85]) at risk in an average year to the effects of the LORS, and 
evaporation or other natural causes.  Juvenile survival shows significant annual variation and has 
been declining since 2010 (Fletcher et al. 2016a; Figure 4). The average reported juvenile 
survival since 1992 has been between 75 and 80 percent (in 1995-1996 and 2007-2008) and a 
low of less than 10 percent (2001-2002; Figure 4). Since 2008, when LORS went into effect the 
average juvenile apparent survival range wide is about 50 percent.  The variation in survival 
from year to year makes it difficult to accurately predict a juvenile survival rate into the future; 
however, if we assume natural causes result in a 50 percent loss in juvenile survival, then the 
remaining 50 percent, or 19.5 (rounded up to 20) fledglings (i.e., 39 fledglings x 0.50 = 19.5) are 
at risk from the LORS in any given year.  This may be an overestimate of take, but it is based on 
the best available science. Therefore, we predict the LORS has the capacity to directly affect 
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Stage Threshold Historical WSE LORS 
(Feet NGVD) (1931-2000) (2000-2008) (2008-2015) 
>17 4.05% 2.05% 0.00% 
>16 17.04% 10.47% 1.19% 

>15.5 27.12% 19.95% 8.22% 
15.5-12 66.28% 48.70% 74.56% 
<12 6.12% 31.01% 17.19% 

<11 2.31% 21.32% 9.07% 
<10.2 0.22% 13.83% 4.30% 

<9 0.00% 1.33% 0.00% 
<8 0.00% 0.00% 0.00% 

20 fledglings in the form of harm (i.e., significant habitat modification or degradation resulting 
in death or injury).  

We expect minor, short-term vegetative (including in critical habitat) alterations may occur; 
however, these changes are integrated with the effects of drought and other water management 
actions; therefore, we cannot quantify the magnitude of those effects directly attributable to the 
action.  Restoration activities in the dry marsh during low water may partly offset adverse 
effects. Restoration via muck scraping may kill snails; however, we assume the densities of 
native apple snails in areas to be scraped are less than in optimal snail kite habitat areas (that 
would not need scraping).  Also, we expect the extent of scraping would be limited to up to a few 
thousand acres due to cost, and therefore, constitute a small fraction of available apple snail 
habitat. 

3.3.8 Tables and Figures for Section 3.3 

Table 13. Lake Okeechobee stage performance for various stages over time under different 
regulation schedules (from Corps 2016).  Data indicate the LORS outperformed  
WSE by reducing the overall frequency of both high stages (>15.5 ft) and low stages 
(<12 ft). 
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Table 14. Number of times the 7-day recession rate in Lake Okeechobee was greater than 
0.19 ft/wk and 0.16 ft/wk from March 1 to May 31 from 2008 to 2016.  Also shown 
is the number of known-fate snail kite nests and the apparent nest success rate from 
January 1 to June 30 in Lake Okeechobee. 

Year Count 
> 0.19 ft/wk 

Count 
> 0.16 ft/wk 

Total Known-Fate 
Snail Kite Nests 
(Jan 1 – June 30) 

Apparent Nest 
Success (Jan 1-
June 30) 

2008 4 11 0 NA 
2009 36 42 0 NA 
2010 10 13 15 0.067 
2011 21 38 30 0.233 
2012 20 26 78 0.192 
2013 1 7 97 0.289 
2014 6 12 55 0.436 
2015 30 43 56 0.321 
2016 40 61 82 0.329 
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Figure 25. Lake Okeechobee stage (feet NGVD) from 1995 to 2015 under various regulation 
schedules.  Yellow vertical lines delineate drought conditions and red lines indicate 
hurricanes with larger impacts on the lake (from Corps 2016). 

3.4 Cumulative Effects 

Cumulative effects include the effects of future State, Tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this BO.  This section does not 
consider future Federal actions that are unrelated to the proposed action because they will require 
a separate consultation pursuant to section 7 of the Act. 

A variety of State and local government actions (e.g., permitting of development in uplands) can 
directly or indirectly affect water volumes and water quality that could, in turn affect the quantity 
and quality of habitat for the snail kite.  To the extent practicable, the Service attempts to track 
such actions that may affect snail kites or their habitat and provide technical assistance, as 
appropriate.  

Florida’s Water Management Districts also govern the permitting of water use for individual 
development projects, conduct regional water supply studies, and regulate surface water 
management under their Environmental Resource Permits.  For the action area of this BO, the 
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district covering the largest spatial extent is the South Florida Water Management District, with 
the St. John’s Water Management District covering a smaller portion.  As a result, the District 
(i.e., South Florida) has the responsibility to permit water use in Lake Okeechobee, and that may 
affect lake levels and, by extension, snail kites. The District also has the authority to declare 
water restrictions during droughts which may also affect lake stage and thus snail kites. 

Other actions include the Kissimmee Basin Water Reservations and development in the area 
surrounding the cities of Kissimmee and St. Cloud.  These actions are located around or adjacent 
to the Kissimmee Chain of Lakes, important habitat for the northern portion of the snail kite’s 
range. There are also potential downstream impacts on snail kite habitat, including in the 
Kissimmee River, Lake Okeechobee, and possibly the Everglades. Another area of likely 
development that is adjacent to important snail kite habitat is in Palm Beach County, around 
Grassy Waters Preserve. Grassy Waters Preserve is managed by the City of West Palm Beach as 
part of its water supply.  

3.5 Conclusion 

Therefore, after reviewing the current status of the snail kite, the environmental baseline for the 
action area, the effects of the proposed action and cumulative effects, it is the Service’s 
biological opinion that the continued operation of the LORS is not likely to jeopardize the 
continued existence of the snail kite.   

Under the Act, jeopardy occurs when an action is reasonably expected, directly or indirectly, to 
diminish a species’ numbers, reproduction, or distribution so that the likelihood of survival and 
recovery in the wild is appreciably reduced.  The direct effect of snail kite nest failure due to the 
LORS likely occurs annually.  The overall effect is a loss of productivity to the snail kite with a 
population estimate of about 2,600 individuals.  Given this consultation includes a reinitiation of 
an on-going action, this loss has likely been occurring since the LORS went into effect (April 
2008) and possibly earlier.  Adult snail kites have high survival rates, and may be expected to 
live 13 years or longer, and if nesting conditions in Lake Okeechobee are poor, these birds may 
successfully nest elsewhere.  Therefore, the risk of reducing snail kite population survival does 
not appear to be high at least under the current or foreseeable conditions.   

4.0 SNAIL KITE CRITICAL HABITAT 

4.1 Status of the Critical Habitat  

4.1.1 Critical Habitat Description 

Approximately 841,635 acres of critical habitat (Figure 26) was designated for the snail kite in 
1977 (50 CFR 17.95).  Because this designation was one of the earliest under the Act, specific 
physical or biological features that are needed by the species were not defined. The designation 
identified nine critical habitat units (CHUs; Table 15) that included two small reservoirs, the 
littoral zone of Lake Okeechobee, and areas of the Everglades’ marshes within the WCAs and 
ENP.  Since this designation, the utilization of these CHUs by snail kites as productive nesting 
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areas has varied significantly.  In 2012, the KCOL, Lake Tohopekaliga in particular, supported 
the greatest number of snail kites in Florida.  This shift in productive nesting areas was in 
response to regional droughts as well as habitat degradation in historic breeding locations.  While 
the KCOL is now considered an important habitat for the snail kite, this was not the case when 
critical habitat was designated in 1977, and the KCOL was not included in the original 
designation.  Additionally, Fletcher et al. (2016b) reported a large number of nests in Stormwater 
Treatment Area 5 (STA 5) which accounted for 32 percent of successful snail kite nests and  
35 percent of fledglings produced in 2014.  STA 5, adjacent to WCA-2A and WCA-3A, is not 
critical habitat.  And while the St John’s Reservoir critical habitat in Indian River County does 
not seem to be used, across the street (SR 60), the St. John’s Marsh (not critical habitat) was used 
in most years (from 1996 to 2016) by nesting snail kites. 

4.1.2 Tables and Figures for Section 4.1 

Table 15. Snail kite critical habitat units and acreage. 

Critical Habitat Unit Description Acres 
St. Johns Reservoir, Indian River County  2,075 

Cloud Lake and Strazzula Reservoirs, St. Lucie Counties  816 

Western Lake Okeechobee, Glades, Hendry, and Okeechobee 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 

Everglades Nation Park, Miami-Dade County 158,903 

Total 841,635 
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Figure 26. Snail kite designated critical habitat. 

4.2 Environmental Baseline 

This section is an analysis of the effects of past and ongoing human and natural factors leading to 
the current status of snail kite designated critical habitat within the action area. The 
environmental baseline is a “snapshot” of the condition of the critical habitat in the action area at 
the time of the consultation, and does not include the effects of the action under review.  For this 
consultation, past effects of LORS are part of the environmental baseline, but future effects are 
considered under Effects of the Action section. 
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4.2.1 Status of Critical Habitat within the Action Area 

The information in the Status of the Species section regarding the status of critical habitat within 
the action area is incorporated here by reference. The Service does not anticipate critical habitat 
outside of Lake Okeechobee to be affected by this project.  The previous loss of suitable snail 
kite foraging and nesting areas within Lake Okeechobee (in both designated critical habitat and 
other habitat used by snail kites) have been attributed to shifts in water management regimes 
(Bennetts and Kitchens 1997), along with habitat degradation due to hurricanes (Cattau et al. 
2008a). Water quality (cultural eutrophication) may also have an effect on habitat. Recent 
changes to the LORS combined with favorable weather patterns have allowed the littoral and 
nearshore habitats to partially recover (see Section 3.2.1.1), and there is increased snail kite 
nesting activity.  Figure 27 shows the locations of known-fate snail kite nests from 2010 to 2014 
in relation to the location of snail kite critical habitat. There has also been an increase in the total 
apple snail population although the majority of this is comprised of exotic snails.   

WCA-3A, once important snail kite foraging and nesting areas, fledged no young in 2001, 2005, 
2007, 2008, or 2010.  The increased nesting effort observed in both 2013 and 2014, may be an 
indication that habitat quality is improving (Fletcher et al. 2016b). Similarly, snail kite nesting 
effort in Everglades National Park increased in 2014 as compared to 2013 (Fletcher et al. 2016b).  
However, nesting attempts in 2015 were down in WCA-3A and did not occur in ENP.  No snail 
kite nesting activity was recorded for 2014 in WCA-2A, WCA-2B, or Loxahatchee National 
Wildlife Refuge, but in 2015 there were two nests in Loxahatchee and one nest in WCA-2B.  
The assumption is the habitat is either unsuitable or not as suitable as in nearby STA-5 (which 
had 98 active snail kite nests in 2014 and 68 in 2015). Some of the designated snail kite critical 
habitat is utilized as water supply for citrus and is on private lands (Cloud Lake and Strazulla). 
There has been no recent record of nesting snail kites on these areas or on the St. Johns 
Reservoir; presumably these areas are not suitable for snail kite nesting. 

4.2.2 Factors Affecting Critical Habitat within the Action Area 

The factors affecting designated snail kite critical habitat are generally the same as those 
described in the Environmental Baseline (section 3.2) of this BO. Therefore, that information is 
incorporated here by reference. In general, habitat degradation occurs due to prolonged high 
water conditions and increased hydroperiods, and is manifested as a loss of woody vegetation 
and conversion of wet prairies (in the WCAs) or marshes (Lake Okeechobee, St Johns) to open, 
deeper water wetlands.  High water levels and extended hydroperiods have resulted in vegetation 
shifts, degrading snail kite habitat. In addition to deeper water conditions, hydroperiods in have 
increased, lengthening the time between drying events and further contributing to the conversion 
of wet prairie or marsh to less suitable habitat. 

Since designation of critical habitat, the Service has consulted on the loss of 18.66 acres of 
critical habitat for the construction of C&SF Project infrastructure. A BO, dated September 12, 
2006, addressed the effects of construction of the Miccosukee Tribe’s Government Complex 
Center, which resulted in the loss of 16.88 acres of critical habitat.  In addition, the Service has 
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consulted on impacts to 88,000 acres of critical habitat resulting from prolonged flooding and 
temporary degradation of critical habitat because of prescribed fire.  Additional degradation of 
snail kite critical habitat has likely occurred because of the effects of long-term hydrologic 
management, natural climatic events, and eutrophication. 

4.2.3 Figures for Section 4.2 

Figure 27. Snail kite critical habitat in Lake Okeechobee and the location of all known-fate 
snail kite nests from 2010 to 2014 (green dots) (based on Fletcher 2015). 

4.3 Effects of the Action 

The geographic extent of critical habitat for the snail kite was published in the Federal Register 
on September 22, 1977.  Had critical habitat been designated for the snail kite in recent years, 
regulations would have required publication of a Federal Register Notice that, in addition to 
describing the geographic extent of the critical habitat, would need to provide information on the 
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biological and physical features essential to the conservation of the species.  The effects analysis 
uses the best available scientific and commercial data available to determine and document those 
characteristics of the designated critical habitat that support the species’ conservation. 

The Service has described in Sections 3.1(Status of the Species) and 3.2 (Environmental 
Baseline) of this BO the best available scientific information on factors affecting the species. 
We have considered the physical and biological features essential to the conservation of snail 
kites within their critical habitat, with emphasis on that portion of the critical habitat within Lake 
Okeechobee.  Suitable water depths and hydroperiods are needed to support a moderately dense 
wet prairie or marsh community, with a predominance of spikerush, beakrush, and other 
herbaceous plants.  Wet prairies (with interspersed aquatic sloughs) dominated by Eleocharis 
spp. and Panicum sp. are necessary for snail kite foraging, while areas with woody shrubs, such 
as tree islands, are optimal nesting locations (Kitchens et al. 2002).  In Lake Okeechobee, the 
most suitable nesting locations are in shrubs such as willows, with less suitable, but usable, 
herbaceous nesting substrate in cattails or bulrush.  These shrubby patches should be limited in 
extent and located close to herbaceous-dominated foraging areas of sufficient area to support the 
rearing of fledglings. Water depths and the timing and rate of water recessions in the normally 
dry spring season must support survival and reproduction of apple snails during most years.  
Overly dense stands of vegetation, including rooted stands of cattails and floating tussocks of 
either cattails or other vegetation, are not suitable for the visual foraging technique of the snail 
kite even if apple snails are abundant in such areas. 

Bennetts et al. (1998b) cautioned management agencies that “… artificial attempts to create 
stable habitat by reducing hydrologic variability will be harmful in the long run.” That 
publication cited as evidence the loss of shrubs that are needed as snail kite nesting substrate, 
attributable to prolonged deep water in southern WCA-3A.  While we agree that this is a valid 
example, we would also cite the buildup of organic sediments and overly dense growth of 
emergent vegetation in the KCOL (important but not officially designated critical habitat), which 
has been detrimental to foraging habitat for snail kites, and which is partially attributable to 
overly stable water levels.  In contrast to the KCOL, however, scientific evidence (Havens and 
Gawlik 2005) supports the hypothesis that the annual fluctuations in Lake Okeechobee water 
levels have been excessive. In both cases, we believe that a recommended average interval 
between drying events needs stronger scientific evidence. Bennetts et al. (1998b) describe a 
“conceptual model” of how habitat suitability for the snail kite may respond to successive years 
of inundation; however, Dr. Bennetts has told the Service that the time scale in this model is 
somewhat hypothetical.  In the opinion of the Service, the scientific evidence is not yet 
conclusive regarding the ideal interval between drying events to best promote habitat suitability 
for apple snails and snail kites.  However, our opinion at this time is that snail kite habitat should 
dry below ground level no more frequently than about once every 8 to 10 years based on 
vegetation response and affects to apple snails.  

Additional management measures beyond merely drying, including scraping and removal of 
accumulated organic sediments, prescribed fire, or herbicide treatments, all of which have been 
used in various combinations in Lake Okeechobee and elsewhere in designated critical habitat, 
have also been applied during low water periods or following intentional drawdowns.  
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Application of such management measures in addition to drying of the habitat might influence 
decisions about the ideal time interval between drying events, but we want to evaluate more 
instances of all combinations of lake management techniques before reaching a conclusion.  The 
Service generally supports use of these management tools, but the appropriate frequencies of 
their use, and how they should be staggered throughout critical habitat to the greatest benefit of 
the snail kite, are imprecisely known at this time. 

The Service believes that in addition to long-term assessment of vegetation change in snail kite 
critical habitat, a key uncertainty is the rate of recovery of native apple snail populations to a 
maximum density following severe drying of Lake Okeechobee, such as following the 2001 and 
2007 to 2008 droughts, including how that density may be affected by the presence of exotic 
apple snails. 

Havens and Gawlik (2005) describe in their conceptual ecological model the stressors that act on 
overall habitat conditions within the lake, with specific references to stresses on snail kites.  This 
conceptual model discusses the effects of high and low water stressors on the ecology of the 
lake, which includes the critical habitat within Lake Okeechobee (which is about 10 percent of 
the snail kite’s total critical habitat). Our analysis of the LORS in 2007 predicted that it would 
slightly benefit hydrologic conditions in terms of high water stress, but will also slightly increase 
the likelihood of low water stress in that portion of the critical habitat within Lake Okeechobee.  
On balance, the Service predicted that the net effect of the LORS would not result in significant 
adverse effects on the physical and biological features of the snail kite’s critical habitat in 2007.  
However, there are still actions within the operating parameters of LORS that would cause 
adverse effects to critical habitat, such as long periods of high water which uproots emergent 
vegetation.  Also, while we do not have specific evidence that high recession rates are linked to 
negative effects on critical habitat (i.e., in a manner similar to effects of recession on snail kite 
nesting), we expect lake levels are likely to decrease more quickly under LORS, due to the need 
for flood protection (at high lake stages) and water supply (throughout much of the year at other 
lake stages), than without the action. These decreases are likely to dewater snail kite critical 
habitat more frequently, or to a greater spatial extent and duration, than without the action.  As a 
result, habitat imbalances result (i.e., loss of woody substrate, or increases in exotic plants or 
cattails) and management through fire or herbicide application then becomes necessary (see 
Section 3.2.1.5). 

4.4 Cumulative Effects 

A variety of State and local government actions can directly or indirectly affect water volumes 
and water quality that could, in turn affect the quantity and quality of critical habitat for the snail 
kite (see Section 3.4 Cumulative Effects). 

Actions that are reasonably certain to occur include the Kissimmee Basin Water Reservations, 
and future residential development in the area surrounding the cities of Kissimmee and St. 
Cloud.  Even though these developments are located around or adjacent to the KCOL (not 
designated critical habitat), we expect they will affect the timing and possibly the quality of 
water deliveries from the Kissimmee River to Lake Okeechobee’s critical habitat. Additionally, 
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there is a Federal-state cost share to complete several restoration projects including: the 
restoration of the Kissimmee River floodplain (anticipated to be completed by 2019), or future 
CERP projects such as the Lake Okeechobee Watershed Project (currently in planning) and the 
Central Everglades Planning Project (2020 and beyond) should alleviate flashy hydrologic 
conditions somewhat, and thereby improve critical habitat conditions in Lake Okeechobee and 
the Everglades. 

Exotic vegetation or lake habitat management programs conducted by the Corps, FWC, District, 
FDEP, and some counties are on-going in critical habitat.  These efforts are targeted at either 
removing exotic plants or opening up dense areas of cattails with herbicides or mechanical 
removal.  No Corps permit would be required for such beneficial actions; however, the Service is 
engaged with these agencies to ensure adverse effects to snail kite critical habitat are avoided 
during plant spraying or removal. 

General water quality conditions in snail kite critical habitat are still a concern. Many state and 
federal programs are focused on reducing phosphorus entering Lake Okeechobee; however, total 
phosphorus concentrations in Lake Okeechobee still exceed 100 μg/L (for water years 2014, 
2015, and 2016; District 2017).  The in-lake total phosphorus concentration goal is 40 μg/L.  
Similarly, the 2017 South Florida Environmental Report states: “The current five-year 
(WY2012–WY2016) average TP [total phosphorus] load from all drainage basins was 510 mt 
[metric tons], which is 74 mt more than the previous five-year (WY2011-WY2015) average of 
436 mt.  The previous five-year average includes one regional drought that lasted from 
December 2010 to October 2011, resulting in a very low TP load of 177 mt in WY2011.  The 
current five-year average TP load exceeded the annual TP load as required in the lake’s total 
maximum daily load (TMDL) by 370 mt” (District 2017).  

4.5 Conclusion 

Therefore, after reviewing the current status of the snail kite, the environmental baseline for the 
action area, the effects of the proposed action and cumulative effects, it is the Service’s 
biological opinion that the continued operation of the LORS is not likely to destroy or adversely 
modify designated critical habitat. 

We find the snail kite critical habitat will remain functional within Lake Okeechobee to serve the 
intended conservation role for this species, although under some operations adverse effects to 
critical habitat are likely to occur.  We have described above the basis for our finding that water 
management has potential for negative impacts to the ecology of the lake (increased risk of 
drying the littoral and nearshore zones). Both high water and low water extremes affect the 
suitability of habitat for foraging and nesting of snail kites in that portion of the species’ critical 
habitat in Lake Okeechobee. 

Overall, snail kite habitat in the lake has seemed to improve since the implementation of the 
LORS (although it is still not as good as in 1973, as shown in Table 3), and is due in part, to 
water management and beneficial weather patterns. Our analysis indicates that, as a net result, 
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the physical and biological factors necessary for this portion of the snail kite’s critical habitat to 
support conservation of snail kites would remain functional.   

5.0 INCIDENTAL TAKE STATEMENT 
The purpose of this Incidental Take Statement is to exempt the anticipated take of snail kites, 
subject to reasonable and prudent measures, terms and conditions, and monitoring and reporting 
requirements for the continued implementation of LORS.  Section 9 of the Act and Federal 
regulation pursuant to section 4(d) of the Act prohibit the take of endangered and threatened 
species, respectively, without a special exemption.  Take is defined as to harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such conduct.  
Harm is further defined by the Service to include significant habitat modification or degradation 
that results in death or injury to listed species by significantly impairing essential behavioral 
patterns such as breeding, feeding, or sheltering. Harass is defined by the Service as intentional 
or negligent actions that create the likelihood of injury to listed species to such an extent as to 
significantly disrupt normal behavior patterns, which include, but are not limited to, breeding, 
feeding, or sheltering.  Incidental take is defined as take that is incidental to, and not the purpose 
of, the carrying out an otherwise lawful activity.  Under the terms of section 7(b)(4) and section 
7(o)(2), taking that is incidental to and not intended as part of the agency action is not considered 
to be prohibited taking under the Act provided that such taking is in compliance with the terms 
and conditions of this incidental take statement.  

The measures described below are nondiscretionary, and must be undertaken by the Corps for 
the exemption in action 7(o)(2) to apply.  The Corps has a continuing duty to regulate the activity 
covered by this incidental take statement.  If the Corps fails to assume and implement the terms 
and conditions, the protective coverage of section 7(o)(2) may lapse.  To monitor the impact of 
incidental take, the Corps must report the progress of the action and its impact on the species to 
the Service as specified in the incidental take statement. 

5.1 Amount or Extent of Take 

In the Species Response to the Proposed Action (Section 3.3.7) we provided the Service’s 
rationale that the proposed action will result in the incidental take of up to 36 snail kite nests in 
each nesting season in the form of harm due to the loss of eggs or death of nestlings associated 
with the affected nests. Since we cannot accurately determine the total number of eggs or 
nestlings lost, we will use the definition provided by University of Florida snail kite researchers, 
that a nest is defined as successful if at least one chick fledges from the nest that may have 
contained multiple eggs and nestlings.  We have simplified the effects analysis by assuming that 
direct effects due to recession from the LORS is most likely to occur during the spring, but could 
occur any time snail kites are nesting. 

The Service recognizes that there is a wide variation in the number of snail kite nests on Lake 
Okeechobee each year and this will be the first attempt at quantifying take using this 
methodology (see Appendix B) and it will need refinement. Therefore, based on “Best 
Professional Judgment” we will include a 10 percent buffer around the anticipated take of 
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36 nests for each reporting period to allow for refinement of the assessment methodology.   This 
will allow for the incidental take of up to 40 nests. 

We further recognize that there is a potential for LORS to take fledgling snail kites. We estimate 
that up to 20 fledglings are likely to be incidentally taken by the action in the form of harm (i.e., 
significant habitat modification or degradation resulting in death or injury) (see Section 3.3.7).  

One mechanism for these effects is high recession rates under the LORS which is likely to 
reduce the habitat for snail kites and apple snails and likely results in nest failure and mortality of 
fledglings.  Loss of snail kites and snail kite nests may be difficult to detect due to the potential 
for a high number of kites and nests in any given year combined with the overall size of the 
affected breeding area in Lake Okeechobee. Furthermore, after a nest is found, there is an 
inherent difficulty in determining the cause of nest failure unless there is more frequent 
monitoring than the current sampling program (currently with the UF snail kite crew).  Another 
potential, but unlikely, mechanism for the effect is increased ascension rates due to LORS.  
Although difficult, it is practical to monitor take-related impacts of the LORS in terms of 
individual snail kites or nests, which is preferred over using surrogate measures of take for 
monitoring purposes.  We specify the monitoring and reporting requirements for the anticipated 
take in Section 5.5 and a potential formula for enumerating take due to the action in Appendix B. 

5.2 Effect of the Take 

In the accompanying biological opinion, the Service has determined that this level of anticipated 
take is not likely to result in jeopardy to the snail kite (see Section 3.5, Conclusion) or 
destruction or adverse modification of critical habitat. 

5.3 Reasonable and Prudent Measures 

The Service believes the following reasonable and prudent measure (RPM) is necessary or 
appropriate to minimize the anticipated taking of Everglade snail kites that is incidental to the 
action: 

The Corps will minimize to the extent practical, the effects of the LORS on snail kites, 
and communicate those measures to the Service. In order to meet this RPM, the Service 
expects the Corps (Civil Works) will coordinate within the Corps (i.e., Regulatory, Civil 
Works, and Operations) and with other Federal or State agencies, as appropriate, and 
report any additional minimization measures. 

As per the minor change rule, reasonable and prudent measures must minimize the level of 
incidental take resulting from the direct effects of the action but not “alter the basic design, 
location, scope, duration or timing of the action” (50 CFR 402.14(i)(2)).  We considered 
reasonable and prudent measures relative to recession rates as a way to minimize the incidental 
take. We determined requiring these actions might violate the “minor change rule” and 
therefore, we provide them to the Corps as Conservation Recommendations (Section 6).  We 
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have determined that there are no other reasonable and prudent measures that would minimize 
the level of incidental take resulting from the direct effects of the action.  

5.4 Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of the Act, the Corps must comply with 
the following terms and conditions, which implement the reasonable and prudent measures, 
described above and include reporting/monitoring requirements.  These terms and conditions, 
and monitoring and reporting requirements in section 5.5 are nondiscretionary.  

1. The Corps will report to the Service any of their efforts to minimize the effects of the 
action on snail kites in Lake Okeechobee.  This information will be communicated to the 
Service as part of Lake Okeechobee Periodic Scientist Calls and documented in the 
annual report subsequently mentioned in Section 5.5. 

5.5 Monitoring and Reporting Requirements 

In order to monitor the impacts of incidental take, the Corps will report the progress of their 
actions and effects on the species to the Service as specified below (50 CFR §402.14(i)(3)).  The 
annual reporting period (also called snail kite nesting season) is defined as December 1 – 
November 30 each year. The Corps will issue a draft annual report by January 30 of their 
findings to the Service for each previous annual reporting period (December 1 – November 30).  
The final annual report will be due to the Service on March 1.  The following monitoring and 
reporting requirements apply to the action covered under this statement. 

1. Monitoring of snail kite nests in and around Lake Okeechobee is necessary to determine 
whether the amount or extent of anticipated take is exceeded, and if so, to prompt a 
reinitiation of consultation.  Our analysis of recession rates indicates that Lake 
Okeechobee water levels have exceeded those recession thresholds which are believed to 
cause snail kite nest failure.  Also, our analysis of snail kite nesting in 2011 indicates that 
decreasing water levels were, at least, partly responsible for snail kite nest failures 
between lake stages of about 10.65 ft to 10.31 ft NGVD.  Therefore, the Corps will 
continue its current snail kite monitoring (and reporting) program in Lake Okeechobee 
for the life of this BO.  

2. To determine the cause of take of snail kite nests within Lake Okeechobee, incidental to 
operation of the LORS, the Service requires a more refined analysis of snail kite nest 
success or failure than that currently being conducted by the University of Florida snail 
kite crew who visit each nest every 3 weeks.  Therefore, the Corps will conduct an 
assessment of snail kite nesting success or failure in Lake Okeechobee, and determine the 
timing of and attribute causes for snail kite nesting failure (i.e., LORS, natural causes, 
unknown)(see Appendix B).  The Corps will coordinate with the Service to develop a 
final snail kite nest monitoring plan prior to the 2019 snail kite breeding season.  The 
assessment shall be conducted by Service-approved, qualified individual(s) with (or 
under) an appropriate 10(a)(1)(A) permit.  The monitoring will be completed annually for 
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a period not greater than 5 years (i.e., 5 active snail kite nesting seasons in Lake 
Okeechobee; defined as December 1 to November 30 [reporting period]); however, the 
Service will annually re-evaluate the need for continuing this monitoring.  These 
activities shall be coordinated with the current snail kite researchers.  

3. The Corps will issue a draft annual report by January 30 of their findings, including all 
data, relevant photos/videos, and a determination of whether or not incidental take was 
exceeded to the Service for each previous annual reporting period (December 1 – 
November 30).  The final annual report will be due to the Service on March 1.  The report 
will also detail the Corps’ efforts to minimize the effects of the action (as identified in the 
RPM) on snail kites in Lake Okeechobee. The report will include an accurate (or best 
available) daily record of the following parameters: 1) Lake Okeechobee stage; 2) 
evaporation and evapotranspiration rates for Lake Okeechobee; 3) rainfall in and around 
Lake Okeechobee; 4) surface and groundwater inflows to Lake Okeechobee; and 5) any 
other water releases or losses from the lake. The report will delineate the change in lake 
stage due to LORS compared to stage changes due to evaporation and any other lake 
water inflows or outflows.  The report will also analyze the acres of lake bottom de-
watered by LORS operation alone and in combination with other water inflows, outflows, 
or losses.  All data shall be properly organized and archived by the Corps for a period of 
at least 5 years post-collection. 

4. It is critical to identify and attempt to limit factors that negatively affect juvenile snail 
kite survival. The dewatering effects of the LORS (especially those effects later in the 
nesting season) may also cause mortality of recent fledglings that would otherwise not 
occur.  Therefore, the Corps will also conduct an annual assessment of juvenile snail kite 
survival in Lake Okeechobee for a period of time not greater than 5 years (i.e., 5 active 
snail kite nesting seasons in Lake Okeechobee; defined as December 1 to November 30 
[reporting period]).  The annual report will discuss the number of juvenile kites that did 
and did not survive past 5 months, and any rationale for mortality linked to hydrologic 
effects of the action.  A re-evaluation by the Service of the need for continuing this 
monitoring of juvenile survival will occur annually. 

Upon locating a dead, injured, or sick specimen of any threatened or endangered species, initial 
notification must be made to the nearest Service Law Enforcement Office (U.S. Fish and Wildlife 
Service; 1339 20th Street, Vero Beach, Florida 32960-3559; 772-562-3909).  Secondary 
notification should be made to the Florida Fish and Wildlife Conservation Commission; South A 
Region, 8535 Northlake Boulevard, West Palm Beach, Florida, 33412; 561-625-5122.  
Appropriate steps should be taken in handling sick or injured specimens to ensure effective 
treatment and care, or in the handling of dead specimens, to preserve biological material in the best 
possible state for later analysis as to the cause of death.  In conjunction with the care of sick or 
injured specimens or preservation of biological materials from a dead animal, the finder has the 
responsibility to carry out instructions provided by Law Enforcement to ensure that evidence 
intrinsic to the specimen is not unnecessarily disturbed. 
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6.0 CONSERVATION RECOMMENDATIONS 

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species. Conservation recommendations are discretionary agency activities to further minimize 
or avoid adverse effects of a proposed action on listed species or critical habitat, to help 
implement recovery plans, or to develop information.  The Service has nine conservation 
recommendations at this time. 

1. Steep water level recession rates have the potential to adversely affect snail kite 
reproduction.  The Service recommends that the Corps (Civil Works) continue to work 
with the snail kite researchers to validate and implement an appropriate recession rate for 
Lake Okeechobee (and other water bodies) that is protective of nesting snail kites. 

2. Given the importance of nest success to overall reproductive output and the difficulty of 
determining the cause of nest failure, the Service recommends the use of nest cameras on 
at least 30 nests annually to identify the primary causes of nest failure while assessing 
environmental correlates and among-site variation in these mechanisms. This will help 
inform management decisions and may elucidate new management options aimed at 
maximizing nest success. 

3. The Service recommends the Corps (Civil Works) conduct an annual assessment of 
juvenile snail kite survival in Lake Okeechobee by tagging (radio, satellite, or cell) at 
least 20 near-fledging age (i.e., close to 24 days old) snail kites per year for a period of 
time not greater than 5 years (i.e., 5 active snail kite nesting seasons in Lake Okeechobee; 
defined as December 1 to November 30).  The Corps (Civil Works) would then monitor 
the fine-scale movements and survival of these snail kites for at least 5 months post-
fledging.  Tagging should target the spring snail kite nesting season, but may be delayed 
into that summer if less than 20 fledglings are located in spring. 

4. The Service recommends that the Corps (Civil Works) work with the Service to develop 
a snail kite performance measure with regards to recession and potentially ascension rates 
in Lake Okeechobee so that future modelling efforts for the LORS or other Lake 
Okeechobee projects can incorporate effects to snail kites during project planning or for 
adaptive management. 

5. Surveys for the Okeechobee gourd in Lake Okeechobee are sporadic.  The Service 
recommends implementation of a systematic monitoring plan for the gourd that would 
help make more informed decisions about the future effects of lake levels on the gourd 
population.  As part of this monitoring, an assessment of the effects of lake stages on soil 
elevation changes of Torry, Ritta, and Kraemer Islands or other peat-based islands in the 
lake would be useful.  

6. The Service recommends that the Corps consider funding range-wide snail kite 
monitoring. Without the current monitoring that is funded only through 2018, the effects 
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analysis in future BOs for the snail kite may contain greater uncertainty, because we may 
not have as accurate of a population estimate, and therefore, not know if the snail kite 
population is increasing or decreasing.  

7. The Service recommends the Corps continue to contract with FWC to integrate with 
other efforts to manage vegetation for fish and wildlife enhancement.  These activities 
often improve overall vegetation communities and habitat for fish and wildlife species, 
including the snail kite’s designated critical habitat for foraging and nesting. 

8. The Service recommends the Corps assist the District, as appropriate, to continue 
enhancing the ecology of Lake Okeechobee per the Lake Okeechobee Low Lake Level 
Enhancement Plan (November 2015).  Drought conditions in south Florida produce low 
water levels on Lake Okeechobee that provide opportunities to conduct habitat 
enhancement within littoral marshes. The primary focus of these projects will be to 
increase the coverage of native aquatic vegetation that provides habitat for fish and 
wildlife and also naturally sequesters nutrients entering the lake and to reduce the buildup 
of high nutrient organic soils and sediments.  

9. The Service recommends the Corps continue coordination on the application of 
herbicides, fire applications, and mechanical removal of exotic and invasive vegetation 
with DEP, FWC, county governments, local government agencies, and the Service to 
ensure activities avoid adverse effects to snail kite designated critical habitat. 

10. The direct effects of water management on snail kites can be on the scale of inches of 
lake stage. However, these “inches” can translate to dewatering effects on large amounts 
(up to 8,000 acres) of lake littoral or nearshore zones that could otherwise be habitat for 
fish and wildlife including apple snails.  Additional unknown amounts of upslope acres 
may also have their subsurface water removed thereby adversely affecting aestivating 
apple snails or drying the root zones of ecologically-valuable plants. To more accurately 
assess the future effects of LORS, an updated, more accurate bathymetry map is needed 
for Lake Okeechobee.  Therefore, the Service recommends the Corps obtain new LiDAR 
data (or other suitable data) to create a new bathymetry map for the lake. 

7.0 REINITIATION NOTICE 

This concludes formal consultation on the action(s) outlined in the reinitiation request.  As 
provided in 50 CFR §402.16, reinitiation of formal consultation is required where discretionary 
Federal agency involvement or control over the action has been retained (or is authorized by law) 
and if: 

1. The amount or extent of incidental take is exceeded; 
2. New information reveals effects of the Corps’ action that may affect listed species or 

critical habitat in a manner or to an extent not considered in this BO; 
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3. The Corps’ action is later modified in a manner that causes an effect to the listed 
species or critical habitat not considered in this BO; or 

4. A new species is listed or critical habitat designated that may be affected by the 
action. 

In instances where the amount or extent of incidental take is exceeded, the Corps is required to 
immediately request a reinitiation of formal consultation for the LORS.  Reinitiation can occur 
before take is exceeded, and such early reinitiation would be advised.  If the anticipated take is 
reached, and jeopardy to the snail kite has not occurred, the anticipated level of take will be 
adjusted accordingly. 
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APPENDIX A –CONSULTATION HISTORY 

The current version of this BO only considers LORS as the action; however, we discuss portable 
forward pumps (PFP) in the Environmental Baseline section and therefore, it appears in this 
section as well solely for the reader’s understanding of events. The term “temporary forward 
pump(s)” (TFP) was recently changed to “portable forward pump(s)” (PFP).  The Corps and 
District have used both terms interchangeably in documentation sent to the Service.  Therefore, 
this Consultation History section uses either “TFP” or “PFP” where it matches the original 
documentation.   

The Service has a long history of reviewing and providing recommendations to the Corps on the 
effects of water regulation in Lake Okeechobee.  Formal consultation last occurred in 1978, 
when the Service provided a biological opinion finding that implementation of the regulation 
schedule proposed at that time would not jeopardize the endangered Everglade snail kite. 

The 1978 formal consultation was followed by 20 years of informal endangered species 
consultations and advisement.  The Service provided several Planning Aid Letters (PALs) and 
Fish and Wildlife Coordination Act (FWCA) reports to the Corps addressing various 
modifications to the regulation schedule, all of which we considered improvements to an 
otherwise flawed system of water management. The Service generally supported the changes to 
the schedule, sometimes after extended periods of analysis and plan development, and at other 
times involving either modifications or temporary deviations requested by the Corps in response 
to particular circumstances. 

It is important to note that Service policy on the format and content of Incidental Take 
Statements was not in effect at the time of the 1978 formal consultation; these provisions arose 
from the amendments to the Act of 1982.  The final regulations governing incidental take 
statements were published in the Federal Register on June 3, 1986.  This current consultation 
continues our practice of reviewing each proposed revision of the regulation schedule as an 
independent project, rather than a single, long-term action.  This is the first biological opinion on 
the LORS that includes part of an Incidental Take Statement. 

The following chronology includes only the major milestones from 1978 to the present.  Many 
additional meetings and correspondence of lesser importance are not included in this list. 

On March 8, 1978, the Service issued a biological opinion on the Corps’ proposal to raise the 
Lake Okeechobee regulation schedule from the 14.5 - 16.0 ft schedule to the 15.5 - 17.5 ft,  
1978 schedule (all elevation measurements in this report are expressed in National Geodetic 
Vertical Datum [NGVD]).  The biological opinion considered the effects of the project to the 
Everglade snail kite, and concluded that the action was not likely to jeopardize the continued 
existence of this species.  However, the Service also expressed concern that it was difficult to 
predict the exact response of apple snail populations to the new regulation schedule, and we 
recommended that the Corps initiate an apple snail monitoring program in the lake’s littoral 
zone, which was designated as critical habitat for the snail kite in 1977 (Service 1977). 
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On June 19, 1978, the Service provided a FWCA report in response to the proposed 1978 
schedule.  The Service did not oppose implementation of the 1978 schedule, but recommended 
monitoring of apple snails, the vegetative composition in the littoral zone, the fisheries in the 
marsh, and bird rookeries and other breeding areas.  The Service also recommended management 
of water levels within the levees at Torry, Kreamer, and Ritta Islands in the southeastern portion 
of the lake to create additional marsh habitat. 

On September 5, 1985, the Service provided a PAL to the Corps on the potential adverse 
environmental effects of raising the lake’s regulation schedule from the 15.5 - 17.5 ft schedule, 
then in effect, to a 19.5 - 21.5 ft schedule, as part of an effort to increase water supply in south 
Florida.  The PAL cited evidence suggesting that the 1978 schedule, which had been in effect for 
nearly six years, was causing adverse effects on the littoral marsh and its associated fish and 
wildlife resources.  We recommended long-term monitoring of the effects of the 1978 schedule, 
and recommended against the 19.5 to 21.5 ft schedule, which we predicted would eliminate 
about 55,600 acres of littoral wetlands, including willow-vegetated bars used by wading birds 
and the snail kite for nesting.  The PAL also noted that the Corps had not carried out the 
Service’s 1978 recommendation to partially compensate for adverse effects caused by the 
1978 schedule through restoration of marshes at Torry, Kreamer, and Ritta Islands. 

On June 10, 1987, the Service sent a letter to the South Florida Water Management District 
(District), requesting re-evaluation of the 1978 schedule, based on the observed stress on the 
vegetation in the littoral zone. 

In 1988, the Lake Okeechobee Littoral Zone Technical Group, a group of wetland and wildlife 
scientists (including the Service), recommended adoption of a lower lake regulation schedule, 
known as Run 22. 

In 1992, a schedule known as Run 25 was implemented for a two-year trial period, instead of the 
recommended Run 22. 

On March 18, 1993, the Corps, responding to a request from the District, called for comments on 
the Run 22 schedule. 

On May 14, 1993, the Service sent a letter to the Corps stating that Run 22 or a similar schedule 
would apparently be preferable to the Run 25 schedule for protection of the littoral zone.  The 
letter requested that the Service and the Corps develop a Scope of Work to prepare a draft 
FWCA report on Run 22.  Although our files contain a draft Scope of Work, we believe this 
was never finalized and that the Service never prepared an FWCA report evaluating Run 22. 

In May 1994, the Corps held two public hearings on the continued use of Run 25 as the lake’s 
regulation schedule.  One of the alternatives considered in that review was Run 22AZE, a 
modification of Run 22.  Following the public hearings, the Corps extended the use of Run 25. 
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The original effort using the title Lake Okeechobee Regulation Schedule Study (LORSS) began 
with a June 14, 1995, public notice requesting comment on the alternatives that were then under 
consideration. 

The Corps, through a contract with Lotspeich and Associates, conducted eight week-long 
sampling efforts in the lake’s littoral zone between May 1997 and November 1998.  This 
provided baseline data on vegetation and general observations of fish and wildlife prior to plan 
formulation for the LORSS.  The study did not include sampling for apple snails and only 
recorded observations of snail kites in general avifauna surveys.  The final report was issued in 
June 1999, after the Corps had selected a preferred alternative under the LORSS. 

On September 24, 1997, the Florida Game and Fresh Water Fish Commission (now the Florida 
Fish and Wildlife Conservation Commission, or FWC) and the Service jointly sent a PAL to the 
Corps, which noted that the FWC and the Service preferred Run 22AZE overall among the 
alternatives then under consideration.  

On April 15, 1998, the District presented preliminary results of simulations of a newly devised 
alternative, named WSE. Lacking adequate time to evaluate fully the newly introduced WSE 
alternative, both the FWC and the Service stated to the District Governing Board that Run 
22AZE remained their preferred alternative. 

On September 23, 1998, the Service provided a PAL in response to discussions at a meeting on 
September 11, 1998, involving development of an implementation strategy for the WSE 
schedule. 

On February 18, 1999, the Corps officially notified the Service that the WSE schedule would 
be the preferred alternative in the Draft Environmental Impact Statement (EIS) for the LORSS. 
That letter also stated the Corps’ determination that the WSE schedule was not likely to 
adversely affect federally listed threatened or endangered species. 

In July 1999, the Service received a copy of the Draft EIS for the LORSS.  The draft FWCA 
report had not been completed prior to issuance of the Draft EIS. 

On July 30, 1999, the Service issued the draft FWCA report on the LORSS.  This report 
concurred with the Corps’ determination that implementation of the WSE water regulation 
schedule was not likely to adversely affect federally listed threatened or endangered species or 
result in destruction or adverse modification of designated critical habitat. Modeling simulations 
predicted that WSE would show slight improvement by reducing damaging high water levels 
relative to the previous Run 25 schedule.  Because no formal consultation was conducted, and no 
biological opinion was issued, the Service did not provide the Corps with an estimation of the 
remaining level of incidental take that would be expected in implementing the WSE schedule. 

On October 6, 1999, the Service issued the final FWCA report on the LORSS.  The Service 
recommended that the Corps refine their climate forecasting methodology, conduct studies to 
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quantify the effects of lake levels on various flora and fauna, and conduct research on lake 
phosphorus levels.  We also reiterated our previous recommendations to mitigate adverse effects 
caused by the 1978 schedule through restoration of marshes at Torry, Kreamer, and Ritta Islands. 

In November 1999, the Corps completed the FEIS for the Lake Okeechobee WSE. 

After several years of above average rainfall and sustained high water levels, the FWC requested 
by letter on March 27, 2000, that the Corps investigate a managed recession of lake levels.  The 
District Governing Board approved the Shared Adversity Plan in April 2000, with the goal of 
lowering Lake Okeechobee from 14.89 to 13 ft NGVD, and holding it at 13 ft NGVD for 
8 weeks to promote the reestablishment of submerged aquatic vegetation and thereby benefit fish 
and wildlife.  The Service supported this plan and praised the District Governing Board for 
assuming risks to benefit the lake’s ecology.  The plan largely accomplished its intended 
ecological benefits despite two less than desirable characteristics. First, climate predictions 
proved to be incorrect, and rainfall was not available to hold the lake at 13 ft.  Lake stage 
dropped to a record low around 9 ft in May 2001, and the lake stage rose abruptly (good for 
water supply, but perhaps too fast for maximal ecological benefit) following late wet season 
rains.  Due to water supply concerns, the District allowed backpumping of water from the EAA 
to the lake and temporary forward pumps that allowed delivery of water to the EAA below stages 
that could be accommodated by the permanent structures on the south side of the lake.  Although 
the initial rate of rise in water levels following the drought was considered too rapid by some 
ecologists, the lake stage did not rise to damaging levels. This allowed an extensive regrowth of 
submerged aquatic vegetation the following spring under excellent water clarity conditions. 

On July 7, 2000, the Corps signed the Record of Decision for implementation of the Lake 
Okeechobee WSE regulation schedule. 

During March 2001, the District installed 14, 100-cfs TFP at S-351, S-352, and S-354.  The TFP 
were operated from April 9 to July 3, 2001, and then removed during July 2001.  According to a 
Corps email to the Service (dated April 18, 2013), there was no Corps permitting associated with 
the 2001 installation and operation of TFP. 

The Adaptive Protocols for Lake Okeechobee Operations were accepted by resolution of the 
District Governing Board of the District on January 9, 2003.  The Adaptive Protocols provided 
additional guidance on the consultative process that water managers in the District used to decide 
specific water release volumes within the range of operations allowed under WSE. 

On December 8, 2003, the Corps asked the Service to review a temporary deviation from the 
WSE schedule that would allow Level I Pulse Releases to the St. Lucie and Caloosahatchee 
estuaries under circumstance not normally considered under WSE.  In a December 15, 2003, 
letter, the Service agreed that the action was likely to provide a net benefit to the system, with 
benefits in the lake’s littoral zone and relatively low risk of harm to the estuaries due to the 
moderate discharge volumes. The low level releases were also considered beneficial in 
attempting to reduce the need for higher volume releases later in the wet season. 
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On May 13, 2004, the Corps issued a letter requesting extension of the temporary deviation until 
May 31, 2005.  The Service concurred with this request on June 2, 2004.  The low volume 
releases would preclude or lessen high volume regulatory discharges to the Caloosahatchee and 
St. Lucie estuaries. 

On September 10, 2004, the Corps provided to the Service a draft Environmental Assessment 
(EA) that analyzed the Class Limits Adjustment (CLA) alternative, which was a new proposal to 
adjust the WSE in order to give lake managers more flexibility in making water release 
decisions.  This was based on a reclassification of hydrologic condition indicators of relative 
wetness and dryness in the Kissimmee River basin.  The Corps concluded that the CLA 
alternative would not adversely affect listed species or critical habitat, and they requested our 
review of the EA and comments. 

On November 1, 2004, Service provided comments on the draft EA for the CLA alternative.  
Our evaluation concluded that while the CLA may result in minor negative effects to the 
estuaries, beneficial ecological effects (also minor) within the lake would offset these effects. 

On December 2, 2004, the Corps sent a letter to the Service that included additional information 
on their effects determination of the CLA on listed species.  This was a request for our 
concurrence with their determination of “no effect” on the Cape Sable seaside sparrow, West 
Indian manatee and eastern indigo snake, and a “not likely to adversely affect” determination on 
the snail kite, bald eagle, wood stork and Okeechobee gourd. 

The Service responded to the Corps on January 20, 2005.  This letter reminded the Corps of our 
previous request for the Corps to implement a monitoring study on the apple snail within the 
littoral zone of the lake, which had not been carried out to date.  We also informed the Corps that 
the current scientific information available indicated that the snail kite was faring poorly in 
Florida, particularly in the littoral zone of Lake Okeechobee, which was historically one of the 
largest kite breeding areas in the state. We recommended that the Corps immediately reinitiate 
formal consultation on the Lake Okeechobee regulation schedule, and agreed that the CLA 
should be implemented as an interim conservation measure while we continue into formal 
consultation. 

On July 21, 2005, the Corps sent a letter to the Service and other stakeholders requesting our 
initial input on concerns regarding the WSE regulation schedule, and opinions on how problems 
with the schedule may be addressed. 

On August 3, 2005, the Corps issued a Notice of Intent to prepare a Draft Supplemental EIS 
(SEIS) that stated their intention to evaluate new alternatives for the Lake Okeechobee regulation 
schedule “in order to optimize environmental benefits at minimal or no impact to the competing 
project purposes, primarily flood control and water supply.” A Project Delivery Team (PDT) 
was established to develop and analyze alternatives to the WSE regulation schedule.  The 
selected alternative was to be implemented within the 2007-2009 timeframe.  The PDT was 
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composed of representatives and ecological experts from the Corps, Service, District, and other 
local, state, and federal agencies. 

The Corps sent a species list request to the Service on August 29, 2005, and the Service 
responded by letter with the species list on September 30, 2005. 

The Service sent a letter to the Corps on September 19, 2005 in response to its July 21 request 
for initial comments, providing a discussion of our views and issues regarding the lake regulation 
schedule.  A PDT was established to develop and analyze alternatives to the WSE regulation 
schedule. The selected alternative was to be implemented for the 2007-2009 timeframe.  The 
PDT was composed of representatives and ecological experts from the Corps, the Service, the 
District, and other local, state and federal agencies. 

On March 8, 2006, the Corps requested informal consultation concerning a new regulation 
schedule, with the stated goal to “plan measures to further improve the environmental 
performance of the [WSE] regulation schedule.” 

On May 16, 2006, the Service sent a letter to the Corps presenting the Service’s official 
recommendation to select Alternative 1aS2 for the new regulation schedule. The Service 
considered all ecological effects of the many alternatives that had been modeled, both within and 
outside Lake Okeechobee. Of particular concern was the effect of other simulated alternatives 
on lake releases to the downstream estuaries. We emphasized that the selected plan, if unable to 
provide actual restoration of these estuarine systems, should at least not cause any additional 
damage to the estuaries than the “future without project” condition.  Alternative 1aS2 was 
identified by the project team as being the best “all around” alternative, which provided the best 
balance between lowering the lake stage, and controlling large discharges to the estuaries. 

In May 2006, the Corps informed the PDT that emphasis of the project objectives had shifted to 
increase the importance of Herbert Hoover Dike safety over other project objectives.  The high 
water elevation constraint for dike safety was lowered and given greater importance than it 
previously had.  Consequently, those alternatives that did not lower the lake stage to the desired 
extent were eliminated from further consideration, including our previously recommended 
Alternative 1aS2, because of human health and safety. 

On or about June 30, 2006, the Corps sent their BA for the LORS to the Service including effect 
determinations for the Everglade snail kite, wood stork, West Indian manatee, bald eagle, eastern 
indigo snake, Okeechobee gourd, and Cape Sable seaside sparrow (Ammodramus maritimus 
mirabilis).  The Corps made a “may affect” determination but with beneficial effects for the snail 
kite, wood stork, and Okeechobee gourd.  The Corps also made a “no effect” determination on 
the manatee, bald eagle, indigo snake, and Cape Sable seaside sparrow. There was no mention 
of TFP in the Corps’ document.  The alternative chosen as the TSP was Alternative 1bS2-m.  
The Service acknowledged the receipt of the BA and began formal consultation on July 21, 
2006. 
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On August 10, 2006, the Corps published the LORS Study Draft SEIS for public review.  The 
District originally anticipated utilizing TFP under a revised LORS beginning in January 2007.  
Due to the drought conditions at that time and the Corps' decision to publish a revised Draft SEIS 
delaying implementation of a revised lake schedule, the District requested authorization to install 
and operate the temporary forward pumps, if necessary, under the current lake regulation 
schedule (i.e., the WSE Regulation Schedule) until completion of the LORSS, which was 
scheduled for July 2007.  A draft FWCA report was not completed in time for inclusion in the 
Draft SEIS.  The Service submitted comments on the Draft SEIS as part of a unified comment 
letter from the Department of the Interior.  Public comments on the proposed Tentatively 
Selected Plan (TSP) were overwhelmingly negative, with the majority coming from residents 
and organizations on the Florida Gulf coast, due to increased negative impacts that the proposed 
TSP would have on the Caloosahatchee River and Estuary. 

On October 4, 2006, the Service received a letter from the Corps indicating that the District had 
requested a permit to install and operate TFP at S-351, S-352, and S-354 on Lake Okeechobee.  
However, because there was an expectation by the Corps that operations of the TFP would be 
consulted on during planning of the LORS Study, the intent of this letter was to consult only on 
the installation of the TFP.  The Corps anticipated that the TFP would be used in the future 
regardless of the timing of revisions to the lake regulation schedule. 

On October 23, 2006, the Service completed informal consultation with the Corps on the 
District’s proposal to install 14 TFP on three outlets from Lake Okeechobee.  The request was 
for installation only, and not operation of the TFP; therefore, the Service concurred with the 
Corps effect determinations of “may affect, not likely to adversely affect” for the eastern indigo 
snake and West Indian manatee. As part of that action, the District agreed to install manatee 
protection screens on the TFP. 

Throughout November and December 2006, the LORSS PDT developed and analyzed several 
new variations of the project alternatives, with Alternative T3 selected as the new TSP. (Note: 
the Corps changed the name of Alternative T3 in their revised draft SEIS to Alternative E.) The 
Corps decided to prepare a revised draft of the SEIS that would be subject to a second round of 
public review.  

On January 3, 2007, the Service received an electronic correspondence from the Corps regarding 
the installation and operation of TFP under the WSE.  The letter stated, “…the Corps opines that 
effects to listed species and designated critical habitat as a result of the proposed action are 
consistent with and similar to the effects as a result of WSE… [and] operation of the temporary 
forward pumps under WSE is not likely to adversely affect any federally listed species or result 
in destruction or adverse modification of designated critical habitat.” 

On January 22, 2007, the Service sent a letter to the Corps in response to the Corps’ January 3, 
2007, correspondence.  The Service stated, “[We are] currently in consultation … for the 
revision of the Lake Okeechobee Regulation Schedule Study.  That project includes temporary 
forward pumps within all project alternatives, and our analysis and resulting BO were originally 
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intended to address the effects of operation of the forward pumps.  However, implementation of 
the new regulation schedule has been delayed, and due to the need to have the forward pumps 
installed and operable by the spring of 2007, consultation on the installation and operation of 
these pumps must proceed independently of the LORS Study.” Using District’s modeling output 
from December 2006 (e.g., daily stage hydrographs, frequency of MFL exceedances, number of 
days per drying event, amount of time that the lake remained below specific stages, and the 
number of low water events that lasted longer than 90 days each), the Service determined that the 
effects of the pumps under WSE were insignificant.  The model run with the forward pumps 
showed a very slight increase in the amount of time that the lake remained below specific lake 
stages, and the greatest increase was 0.4 percent of the period of record below a lake stage of 
12.5 ft.  This equated to an increase of 55 additional days over the period of record when the lake 
was below 12.5 ft. The Service then concurred with the Corps’ effect determination that the 
operation of TFP under the WSE regulation schedule would not adversely affect any listed 
species or their critical habitat. The Service also stated “we are preparing a formal consultation 
on operation of the temporary forward pumps with the new regulation schedule” (i.e., LORS) 
which is expected to be in place from July 2007 to 2010.  (Note: Today, the Service recognizes 
that the period of record for this modeling did not include the droughts of 2001, 2007, 2008, 
2009, or 2011.  If that modeling was repeated with those years, we would expect to see a greater 
difference in lake stages between the model runs with and without TFP.) 

On February 6, 2007, the Service met with Dr. Wolf Mooij, who is the principal investigator and 
developer of the “Everkite” population model for the snail kite.  Part of our discussions dealt 
with the Service’s questions on the degree of effect the model predicted on the snail kite 
population in response to moderate lowering of the stage hydrograph in Lake Okeechobee.  We 
discussed possible explanations as to why the results did not conform with our best professional 
judgment, and potential modifications to the model that might more accurately account for the 
adverse effects of high water in addition to the effects of drought, both of which are the primary 
influences in the outcome of the simulations. 

On February 6, 2007, the Service completed a draft FWCA report to be included with the revised 
Draft SEIS. The release date of the revised Draft SEIS was delayed several times through July 
2007 due to unresolved issues related to MFLs and the District’s water shortage management 
rules. 

On February 9, 2007, the Corps issued the 5-year TFP permit to the District, which authorized 
installation and operation of 14 portable forward pumps under WSE at the S-351, S-352, and  
S-354 structures.  

The second use of TFP (and first permitted use) on Lake Okeechobee began in March 2007.  
TFP were active under the WSE regulation schedule from March 28 to June 13, 2007.  District 
pump data indicated that TFP were also operated periodically from December 2007 to February 
2008. 
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On August 13, 2007, the Service provided comments to the Department of Interior on the 
Revised Draft SEIS for the LORS. The Service stated a concern that the revised SEIS provided 
water managers too much flexibility that was not accounted for in the modeling of alternatives. 
Therefore, it would be “difficult to evaluate what aspects of the Tentatively Selected Plan are 
responsible for observed environmental impacts.”  TFP were not specifically addressed in this 
memo. 

On September 11, 2007, the original Endangered Species Act consultation for the 2008 LORS 
was completed with the National Marine Fisheries Service. 

On October 12, 2007, the Service issued a FWCA Report on the LORS Study TSP as described 
and analyzed in the Corps’ Revised Draft SEIS.  During LORS Study planning, the Service 
recommended a separate analysis of the effects of TFP; however, the District refused and as a 
result, all alternatives developed in the SEIS included the TFP. At that time, the Service also 
expected additional planning would occur from 2008 to 2010 that would incorporate the Band 1 
projects of the CERP.  Additionally, the LORS was expected to be in place for about 3 years.  
The Service also stated that any additional removal of water from the lake through permanent 
forward pumps than is currently predicted to occur through the temporary forward pumps would 
likely have severe impacts on the ecology of the lake, including an even greater likelihood of 
MFL violations. If water demands were projected to increase from the Lake Okeechobee 
Service Area, these should be met through efficient operation of the planned Everglades 
Agricultural Area A-1 Reservoir, rather than through additional discharges through forward 
pumps (Service 2007b). 

On October 15, 2007, the Service issued its BO on the Corps’ proposed LORS TSP (Alternative 
E) and its effects on the snail kite.  This included an informal consultation for the Okeechobee 
gourd, wood stork (Mycteria americana), and West Indian manatee.  The Corps provided a 
determination of “no effect” to the eastern indigo snake, bald eagle, Cape Sable seaside sparrow, 
and West Indian manatee.  The Service concurred with these determinations for the indigo snake, 
the bald eagle and the Cape Sable seaside sparrow. However, the Service determined that the 
project “may affect, but is not likely to adversely affect” the West Indian manatee. The Corps 
also provided a determination of “may affect” with beneficial effects for the wood stork, 
Okeechobee gourd and Everglade snail kite.  The Service concurred with the Corps’ 
determination that the project “may affect, but is not likely to adversely affect” the wood stork 
and Okeechobee gourd, but did not concur with their effect determination for the Everglade snail 
kite.  The Service did not quantify take of snail kites in the BO, but specified a threshold for 
reinitiation of consultation.  That being, “if the amount of optimal or marginal habitat in 2010 is 
lower than observed in 2003 (i.e., 1,912 acres and 32,023 acres, respectively), consultation must 
be reinitiated.” The Terms and Conditions required aquatic vegetation monitoring every five 
years and annual apple snail monitoring in the littoral zone.  The BO did not specifically address 
the effects of the TFP, but did consider the effects of low-water conditions, and stated, “While 
both high water and low water extremes can have long-lasting adverse consequences, the Service 
believes that the reduction in the risk of high water stress in adopting the new schedule balances 
the increased risk of extended periods of low water conditions.”  Additionally, the Service 
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determined that the level of anticipated incidental take was not likely to result in destruction or 
adverse modification of critical habitat for the snail kite.  The modelling conducted for the LORS 
Study using the 1965-2000 Period of Record resulted in a Stage Duration Curve with a minimum 
lake stage of approximately 8.7 ft.  The LORS BO continued the Service’s practice of reviewing 
each proposed revision of the regulation schedule as an independent project, rather than a single, 
long-term action. This was the first BO on the LORS that included part of an Incidental Take 
Statement. 

In November 2007, the District made changes to the Water Shortage Rule (40E-21 F.A.C.) to 
clarify how cutbacks would be calculated and applied to agricultural uses within the Lake 
Okeechobee Basin. The changes would address the more frequent and severe water shortages 
that the District expected would result from implementation of the LORS. 

On November 13, 2007, the Service received the Corps’ Final SEIS for the LORS.  This 
included an appendix with 5 years of additional modeling to expand the Period of Record up to 
January 2006.  This resulted in a new, modeled minimum lake stage (in mid-2001) for the LORS 
TSP of 8.0 ft NGVD.  

Prior to the 2006-2008 drought, there were three reported archaeological sites located within 
Lake Okeechobee.  During the 2007 low-water levels, Davenport and Mount (undated report) 
recorded approximately 30 additional sites with human bones, shipwrecks in various degrees of 
preservation, ceramic scatters, shell tools (hammers and adzes) and ornaments, shell and stone 
pendants, pottery (e.g., Belle Glade pottery, St. Johns Checker Stamp, St. Johns Plain and Sand 
Tempered Plain), various stone tools and copious amounts of chert debitage, a Pinellas-style 
point, a Bolen point made out of agatized coral, another point made of a black chert, and one 
finely made basalt pendant.  They also determined the mouth of the historic Democratic River to 
be located at the northern tip of Kreamer Island.  Davenport and Mount (undated report) noted 
“what today are called islands are actually deltas of major rivers feeding Lake Okeechobee.” 

During January and February 2008, TFP were operated for 18 total days. All three structures 
were utilized for at least some of those days. 

On January 17, 2008, the Service sent the Corps a letter confirming the previous concurrence (of 
January 22, 2007) for operation of TFP during 2008 under WSE.  The letter also stated that if the 
LORS was implemented, the operation of the TFP would be covered under the Service’s 2007 
LORS BO.  

In February 2008, the Snail Kite Demography Annual Report for 2007 was published (Cattau  
et al 2008b).  The report indicated the population estimate for 2007 was 1,204 snail kites, which 
was significantly less than the estimates for both 2006 (1,648 snail kites) and 2005 (1,566 snail 
kites), which suggested that the snail kite population was in another state of decline. 

On April 24, 2008, TFP were again activated under WSE (at lake stage 10.39 ft) and operated 
until June 12, 2008. 
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On April 28, 2008, the LORS ROD was signed by the Corps and the LORS went into effect.  
However, the description of the recommended plan in the ROD stated a minimum stage of 
8.71 ft NGVD, not the updated minimum lake stage of 8.0 ft that was determined using the 
expanded period of record in Appendix E of the LORS FEIS.  

On June 27, 2008, the Corps sent the District a letter indicating, “construction work on the EAA 
A-1 Reservoir has been temporarily suspended and the construction site has been shut down.” 
The completion of the EAA A-1 Reservoir as a water supply feature for the EAA, which would 
have reduced the need for TFP use, was anticipated by the Service during the completion of the 
LORS BO.  During formulation of alternatives for the Central Everglades Planning Project (in 
2012) the lands previously identified for the EAA A-1 Reservoir (up to 16 ft deep) were 
identified for the shallower A-1 and A-2 Flow Equalization Basins (up to 4 ft deep). 

On August 21, 2008, the District finalized an Order (SFWMD 2008 – 364 DAOWU) to amend 
Appendix H of the Lower East Coast Water Supply Plan (District 2008).  In that Order, the 
District recognized that LORS could contribute to MFL violations in Lake Okeechobee and 
therefore, modified application rules for consumptive use permits to protect existing users, but 
prevent increases in demand.  The District also proposed a number of restoration activities that it 
could perform during low water in Lake Okeechobee such as native aquatic and tree planting, 
sediment scraping, controlled burns, etc. (District 2008). 

During mid-August 2008, rainfall and inflows associated with Tropical Storm Fay caused Lake 
Okeechobee stages to rise from 11.4 ft to 15.0 ft NGVD in 20 days.  TFP were removed shortly 
thereafter. 

In December 2008, the Draft Snail Kite Demography Annual Report 2008 was published (Cattau 
et al 2008c). The report stated, “population size estimates of [snail kite] abundance between 
2002 and 2006 suggested a possible stabilization at approximately 1,500-1,600 birds.  The 
population estimate for 2007 (1,204 individuals, SE = 77) was significantly less than the 
estimates for both 2006 (1,648, SE = 139) and 2005 (1,566, SE = 91).  Furthermore, the 
population estimate for 2008 (685, SE = 38), is significantly less than the 2007 estimate and 
suggests that the snail kite population halved again between 2006 and 2008.” 

On November 2, 2010, the Service received a final survey report from the Corps entitled, Apple 
Snail Monitoring Program Within the Littoral Zone of Lake Okeechobee by LG2 Environmental 
Solutions, Inc.  This was the first apple snail monitoring report received by the Service as 
stipulated in the LORS 2007 BO’s Terms and Conditions. 

On March 21, 2011, the District declared Phase I water restrictions for Lake Okeechobee. 

On April 1, 2011, the Corps sent a letter to the District modifying the previously issued DA 
permit for the installation and operation of TFP.  The permit was modified to operate the pumps 
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under the LORS rather than the originally permitted WSE regulation schedule (the permit 
expiration date was not changed). 

On April 13, 2011, the Service participated in the Lake Okeechobee Periodic Scientist Call with 
the Corps, District, and other governmental and public stakeholders.  During the public comment 
period, Dr. Paul Gray from Audubon Florida recommended that the District increase the level of 
water restrictions from Phase I to Phase III. 

On April 14, 2011, the Service made a presentation to the District Governing Board entitled 
“Snail Kite Conditions and Drought Concerns.” In addition to outlining general concerns for the 
snail kite, the Service stated, “the Lake [Okeechobee] stage is already below the point at which 
additional drying would diminish available feeding habitat for the snail kite. How severe the 
effects will be on juvenile and adult survival is dependent on the rate and degree of additional 
drying this year.  We estimate that about 80% of the currently available foraging habitat near 
Okee-Tantie…will become unavailable at 10.5 ft, and nearly all habitat (minus some small, 
isolated patches of bulrush/cattail) will become unavailable if levels reach 10.0 ft. Given the 
previous point about the critical timing before juvenile birds become fully independent, the loss 
of this feeding habitat would pose a greater risk to the snail kite population as a whole.” 
According to the District data, the stage in Lake Okeechobee on April 14, 2011 was 11.40 ft. 

On May 19, 2011, when Lake Okeechobee stage dropped below 10.5 ft, the District declared 
Phase III water restrictions. 

On June 14, 2011, the Service received an email from the FWC regarding the effects of 
decreasing Lake Okeechobee stages and snail kite nest failures earlier that year. The snail kite 
crew biologists concluded that dropping water levels resulted in the loss of six of nine nests 
between May 11, 2011 and May 24, 2011 (lake stages dropped from approximately 10.75 ft to 
10.5 ft)(Pias 2011).  TFP were installed on Lake Okeechobee that year, but not operated until 
May 31st (lake stage was 10.08 ft NGVD). 

On June 23, 2011, the Service (2011) sent the Corps an email regarding our past consultation on 
the operation of forward pumps in 2007.  In that email the Service stated, 

“In summary, the adverse effects of the use of forward pumps are evaluated in the 
analysis of effects and are included in the Incidental Take Statement of the 2007 
Biological Opinion.  However, we would now have to disagree with our concurrence 
with your determination of “may affect, but not likely to adversely affect” for the 
snail kite in the January 22, 2007 letter for operation of the forward pumps in that 
year.” 

On July 17, 2011, the Lake Okeechobee MFL was violated as it was the second time within 
6 years that the lake was below 11.0 ft for at least 80 days (the first time being the 2007-2008 
occurrence). 
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On August 1, 2011, the District submitted a formal request to the Corps to extend the existing 
TFP permit for the duration of the time that 2008 LORS is in place. 

On August 25, 2011, the Service met with the Corps and Audubon Florida to discuss issues 
related to snail kites and Lake Okeechobee. A portion of the agenda related to the renewal of a 
permit for TFP. 

On September 20, 2011, the Service received a final survey report from the Corps entitled, Apple 
Snail Monitoring Program Within the Littoral Zone of Lake Okeechobee by LG2 Environmental 
Solutions, Inc.  LG2 (2011) reported that the sampling sites with the most successful captures of 
exotic apple snails (transects E2b with 67 snails and E1b with 32 snails), contained no emergent 
or submerged vegetation.  Both transects are at the northern end of Lake Okeechobee, Eb1 is 
about 0.12 miles ENE of the Okeechobee fishing pier, and Eb2 is about 1.5 miles ENE of the 
fishing pier.  The lake bottom in those areas “consisted of a very thick mud and the apple snails 
were typically found buried in the mud” (LG2 2011).  In addition, these two areas “contained a 
number of mating snails” (LG2 2011).  The report does not specify the bottom elevation at which 
these snails were collected; however, it does indicate sampling occurred sometime when the lake 
stage was between approximately 12.0 ft and 11.0 ft NGVD. 

On September 26, 2011, the Service sent a letter to the Corps requesting additional information 
and providing recommendations for the preparation of a BA for the renewal of the TFP permit. 

On October 28, 2011, the Service received an email from the Corps containing the District’s 
October 21, 2011, response to the Service’s September 26, 2011, letter. The email also included 
an October 19, 2011, internal District memo that discussed an analysis of portable pump 
discharge data. 

On February 3, 2012, the Service received a letter from the Corps summarizing an initial 
assessment of the vegetation changes between 2003 and 2010 in Lake Okeechobee in accordance 
with the LORS 2007 BO. 

On February 27, 2012, the Service received a letter from the Corps (dated February 8, 2012, and 
containing the previous BA) stating that the TFP permit was extended for another year until 
February 8, 2013.  This was based, in part, on the Service’s January 12, 2012, interpretation of 
the District’s positional analysis that indicated that 2012 would need to be drier than the driest 
year on record for TFP to be needed (i.e., for Lake Okeechobee to drop to a lake stage of 10.2 ft).  
The Corps concluded that the one-year extension of the forward pump permit “is not likely to 
jeopardize the continued existence of the federally listed Everglades snail kite or result in 
adverse modification of its designated habitat.”  The Service did not respond to this letter 
because we did not anticipate TFP would be used in 2012 based on the lake level in January, and 
we were still evaluating the overall effects of TFP. 

On August 22, 2012, the Service met with the Corps and District.  The District presented 
information on forward pumps which had been emailed to the Service on August 20, 2012. 
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On September 20, 2012, the Service received an email from the Corps containing the District’s 
September 19, 2012, email regarding drought return frequency and minimum lake stages for TFP 
operation.  According to that email, “during Water Year 2007, the District-wide rainfall deficit 
was 12 inches, which was estimated to have a 50-year return period.  Lake Okeechobee had one 
of the largest rainfall deficits (17.5 inches), which was estimated to have a 100-year return 
period.”  Regarding minimum stages for TFP operation, the District wrote, 

“In 2008, the Morrison portable forward pumps at S-351, S-352 and S-354 were replaced 
with new MWI pumps.  To determine the minimum allowable Lake stages for the portable 
forward pumps, District staff consulted and verified with the pump manufacturer.  Based 
on MWI’s recommendations, the following minimum Lake level elevations for S-351, 
S-352 and S-354 are as follows: 

S-351 – 7.0 ft NGVD 
S-352 – 9.5 ft NGVD 
S-354 – 7.5 ft NGVD 

The elevations noted above are manufacturer recommended minimum elevations for 
operation of the portable forward pumps based on the current configuration at each 
structure.  There is some uncertainty in these elevations and the pumps may be able to 
operate at lower stages without vibration or cavitation.  Furthermore, depending on the 
severity of the water shortage, additional engineering in the structure, in the vicinity of the 
structure, and of the pump intake itself may make it possible to pump at lower elevations 
than those listed above.” 

On November 20, 2012, the Service received a letter from the Corps which finalized their 
assessment of vegetation changes between 2003 and 2010 in Lake Okeechobee (in compliance 
with a Term and Condition of the LORS 2007 BO). The Service also received a final survey 
report from the Corps entitled, Apple Snail Monitoring Program Within the Littoral Zone of Lake 
Okeechobee by LG2 Environmental Solutions, Inc. 

On January 9, 2013, the Corps sent a supplemental BA to the National Oceanographic and 
Atmospheric Administration Fisheries Service (NOAA-Fisheries), specifically to address 
potential impacts of LORS on designated critical habitat for the smalltooth sawfish (Pristis 
pectinata).  The LORS Study FEIS of 2007 evaluated project effects to the sawfish (and 
Johnson’s seagrass, Halophila johnsonii), but did not include an assessment of impacts to 
sawfish critical habitat because that designation did not occur until September 2, 2009.  
Subsequently, the Corps re-engaged in consultation with NOAA-Fisheries in accordance with 
section 7 of the Act, and determined that LORS “may affect, but is not likely to adversely affect” 
smalltooth sawfish critical habitat. To date, NOAA-Fisheries has not yet finalized consultation 
for the effects of LORS on sawfish critical habitat. Generally, formal consultation must be 
concluded with 90 days; however, if no permit or license is involved, the consulting and action 
agencies may agree to extend the consultation period for any period of time that is mutually 
agreeable to them [16 U.S.C. § 1536(b)(1)(A); 50 C.F.R. § 402.14(e)]. 
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On January 14, 2013, the Service received a letter from the Corps (dated January 9, 2013) that 
included a request from the District for a 5-year PFP permit extension in Lake Okeechobee. 
With this letter, the Service received the Corps’ revised BA for snail kites.  The Corps 
determined that operation of the forward pumps, consistent with the LORS operating schedule, 
may affect, but is not likely to adversely affect the Everglade snail kite or result in adverse 
modification of its designated critical habitat.  The Corps stated in its BA that, “future use of the 
forward pumps is expected to be consistent with past usage.” The Corps’ BA also addressed a 
Term and Condition of the LORS BO that required an in-lake vegetation survey to be completed 
in 2010 with additional surveys to be conducted at five year intervals (or until re-initiation of 
consultation becomes necessary) in order to measure potential changes in snail kite foraging 
habitat.  The vegetation assessment documented changes in snail kite foraging habitat between 
2003 and 2010 in the southern and northern portion of the western littoral zone.  The assessment 
would determine the changes in “optimal” and “marginal” snail kite foraging habitat over the full 
western marsh of Lake Okeechobee. The Corps determined that between 2003 and 2010 the 
southern marsh “optimal” foraging habitat increased from 1,925 acres to 5,520 acres and the 
“marginal” foraging habitat increased from 21,216 to 23,169 acres.  The northern marsh 
“optimal” foraging habitat increased from zero to 114 acres and the “marginal” foraging habitat 
increased from 15,055 to 17,174 acres.  In total, the “optimal” snail kite foraging habitat 
increased from 1,925 to 5,634 acres while the marginal habitat increased from 36,271 to  
40,343 acres.  Therefore, the Corps concluded that it appeared that snail kite foraging habitat, 
both marginal and optimal vegetation types, increased after implementation of LORS.  The 
vegetation communities used for classification of foraging suitability were: 

Cattail mix – marginal, 
Emergent mix (floating mat) – marginal, 
Fragrant water lily (Nymphaea odorata) – marginal, 
Mixed grass (not torpedo grass) – marginal, 
Nymphaea mix – marginal, 
Sawgrass mix – marginal, and 
Spikerush (Eleocharis cellulosa) – optimal. 

On April 15, 2013, the District, Corps and Service met, and the District responded to the 
Service’s February 5, 2013, letter. The District indicated it did not understand why additional 
information was needed. 

On April 16, 2013, the Service sent an email to the Corps and District reiterating our concerns 
regarding information that was needed to complete consultation under section 7 of the Act. 

On July 30, 2013, the Service received a draft final survey report from the Corps entitled, Apple 
Snail Monitoring Program Within the Littoral Zone of Lake Okeechobee by LG2 Environmental 
Solutions, Inc.  On August 8, 2013, the Service provided comments to the Corps on this report.  
The Service received the final report via email from the Corps approximately one year later on 
August 5, 2014, (report dated August 2013). 
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On August 13, 2014, the Service received an email link from the Corps to the draft survey report 
entitled, Apple Snail Monitoring Program Within the Littoral Zone of Lake Okeechobee by LG2 

Environmental Solutions, Inc.  The Service provided comments on the draft report on August 18, 
2014, and received the final report on September 25, 2014. 

On December 19, 2014, the Corps provided the following operational information regarding the 
navigational locks in Lake Okeechobee: 

At lake levels 12.5 ft. or higher - Locking hours occur on request; 
At lake levels 12.5 to 11.5 ft. - Every 2 hours on the odd hours; 
At lake levels 11.5 to 10.5 ft. - 3 times daily: 7 a.m., 1 p.m., and 7 p.m.; 
At lake levels 10.5 to 9.0 ft. - 2 times daily: 9 a.m. and 4 p.m.; and 
At lake levels 9.0 ft. or less - Once daily at 12 noon. 

On or about May 11, 2015, the Service received the snail kite demography 5-year report (dated 
April 2015).  This report was subsequently updated in December 2016 (i.e., Fletcher 2016b). 

On May 13, 2015, reinitiation of consultation with NOAA Fisheries for LORS 2008 was 
completed for designated critical habitat for the smalltooth sawfish in the Caloosahatchee 
Estuary. 

On May 15, 2015, the Service contacted the District to request a copy of the most recent 
bathymetry data for Lake Okeechobee.  On May 29, 2015, the District provided the Service with 
a Digital Elevation Model of Lake Okeechobee built from a combination of remote sensing 
techniques and bathymetric surveying methods. 

On May 19, 2015, the Service received that latest version of Rob Fletcher’s (University of 
Florida snail kite researcher) snail kite database from the FWC (Fletcher 2015).  This 
spreadsheet has updated totals for known-fate snail kite nests and numbers of fledglings. 

On May 22, 2015, we received an email from Rob Fletcher stating that the “May 19” spreadsheet 
should be the most accurate raw data. He also indicated that for 2011, “we did go back to other 
information (re-sighting data of marked birds) to further interpret [update as necessary] unknown 
[nest] fates … but we typically do not do that (we just keep them as unknown).” 

On November 20, 2015 the Service sent a letter to the Corps which stated that information used 
to complete the 2007 Lake Okeechobee Regulation Schedule (LORS) BO was now out of date. 
We requested the Corps consider reinitiating consultation for LORS under section 7 of the Act 
which could also include the installation and operation of PFP.  One reason for reinitiation was 
the quantification of incidental take for snail kites in the 2007 BO used habitat as a surrogate; 
therefore, it did not enumerate and exempt a quantity of individual snail kites that could be taken 
through injury or death (harm).  Using habitat as a surrogate for incidental take was the best 
option when the LORS BO was written in 2007; however, since then the Service has developed 
techniques for quantifying take of individual snail kites and new case law instructs that take of 
individual animals must be enumerated whenever possible.   
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On December 22, 2015, the Corps sent the Service a letter proposing reinitiation of consultation 
for water management operations under LORS including consideration of the District’s PFP 
operation. 

On February 4, 2016, the Service received an email from the Corps which provided a framework 
and scope for the reinitiation of section 7 consultation for LORS on the snail kite and other listed 
species in Lake Okeechobee.  

On March 11, 2016, the Service received a letter from the Corps dated March 8, 2016, requesting 
information under section 7 of the ESA for the Lake Okeechobee Regulation Schedule water 
management, as well as the associated regulatory action for South Florida Water Management 
District operation of Portable Forward Pumps.  

On March 18, 2016, the Service responded to the Corps with a list of federally listed species and 
critical habitats that are under the jurisdiction of the Service and should be evaluated in a 
Biological Assessment for effects of the Lake Okeechobee Regulation Schedule. 

On August 19, 2016, the Service received the Corps’ August 17, 2016 consultation request letter 
and Biological Assessment for LORS and PFP including supporting documentation. In their 
Biological Assessment, the Corps made effect determinations for the snail kite, manatee, wood 
stork, bonneted bat, indigo snake, caracara, panther, Okeechobee gourd, and critical habitats for 
snail kite, manatee, and bonneted bat. 

On August 31, 2016 the Service received a copy of the 2016 draft Lake Okeechobee Apple snail 
monitoring report via email from the Corps. 

On September 14, 2016, the District sent the Corps a comment letter on the Corps’ LORS and 
PFP Biological Assessment. 

On September 16, 2016, the District sent the Corps a letter requesting a discussion regarding the 
District’s September 14, 2016 comments prior to issuance of another Biological Assessment. 

On September 19, 2016, the Service sent a Request for Additional Information letter to the Corps 
in response to their August 17, 2016 consultation request letter and Biological Assessment for 
LORS and PFP. 

On September 22, 2016, the District sent the Corps a letter asking the Corps to “afford the 
Service the same postponement” for a decision document on LORS and PFP. 

On November 1, 2016, the Corps sent the District a letter requesting their technical staff contact 
information so that the District’s technical concerns can be addressed by the Corps. 
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On November 4, 2016, the District sent the Corps a letter reiterating the District’s desire to work 
cooperatively with the Corps to amend the Biological Assessment and they provided the 
requested contact information. 

On or about December 19, 2016, the Service received the final snail kite demography 5-year 
report via email from Robert Fletcher (dated December 1, 2016; i.e., Fletcher et al. 2016b). 

On December 21, 2016, the Service electronically received the Corps’ updated Biological 
Assessment (dated December 19, 2016) for the combined PFP and LORS reinitiation. 

On January 23, 2017, the Service received the final 2016 Lake Okeechobee apple snail 
monitoring report (by LG2 Environmental Solutions, Inc.) from the Corps. 

On January 30, 2017, the Service emailed the Corps regarding an effect determination for LORS 
on Cape Sable Seaside Sparrow (the 2006 LORS BA indicated “no effect”).  Later that day the 
Corps responded via email that they would not change the "no effect" determination for Cape 
Sable seaside sparrow.  They indicated, “From a total systems operations point, the water that 
makes it from Lake Okeechobee currently affects the northern part of WCA 3A but in a limited 
scope until more CERP and state water quality strategy projects are online.” 

On February 15, 2017, the Seminole Tribe met with the Corps regarding LORS and PFP. 

On March 21, 2017, the Service sent the Draft LORS and PFP BO to the Corps.  The Corps 
subsequently sent it to the District and Seminole Tribe on March 29, 2017. 

On or about April 14, 2017, the Service received the District’s comments on the draft BO, in 
which they reverted to “Temporary Forward Pumps” nomenclature.  

On April 19, 2017, the Service received an electronic version of comments from the Corps on the 
LORS-PFP draft BO.  They included a comment letter from the Seminole Tribe of Florida (dated 
April 7, 2017). 

On April 26, 2017, the Service received a comment letter from the District on the intent of the 
draft BO. 

On April 27, 2017, the Service received comments from Corps on the snail kite nest camera 
monitoring Term and Condition within the draft LORS and PFP BO. 

On May 2, 2017, the Service met with the Corps, District, and FDEP to discuss the information 
within the draft LORS and PFP BO. 

On May 2, 2017, Florida Crystals Corporation sent comments to the Service and Corps on the 
draft LORS and PFP BO. 
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On May 5, 2017, the Service emailed the Corps the revised LORS and PFP BO.  The Corps 
subsequently forwarded the document to the District and Seminole Tribe of Florida the same 
day. 

On May 10, 2017, The Service met with the Corps to discuss the information within the draft 
LORS and PFP BO. 

Later on May 10, 2017, the Corps provided (via email) some additional text considerations for 
the revised LORS and PFP BO. 

On May 12, 2017, the Service met with the Corps, District, and FDEP to discuss the information 
within the draft LORS and PFP BO. 

On May 19, 2017, the Service emailed the re-revised LORS and PFP BO to the Corps.   

On May 22, 2017, another meeting occurred between the agencies and on May 23, 2017, the 
Service and Corps received an email from the District with their meeting notes and additional 
actions. 

On May 23, 2017, the Corps sent letters via email to the District and Service indicating that the 
Corps extended the PFP permit for 21 days. 

On June 5, 2017, the Service sent the Final LORS and PFP BO to the Corps.  We requested that 
they forward it to the District representatives. 

On June 7, 2017, the District sent a letter to the Corps withdrawing its application for installation 
and operation of the Temporary Forward Pumps and requested the Corps formally close the 
matter and cease all activity surrounding consultation over the application with the Service. 

On July 19, 2017, the Corps sent the Service a revised BA for section 7 consultation for LORS 
only.  This BA was subsequently updated and a new version was emailed to the Service on 
September 28, 2017. 
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APPENDIX B – RECOMMENDED STEPS FOR DETERMINING SNAIL 
KITE TAKE FROM LORS WATER MANAGEMENT ACTIONS 

This appendix outlines the current recommended approach for evaluating Everglade Snail Kite 
Take due to Lake Okeechobee Regulation Schedule (LORS) and, if applicable, potential future 
South Florida Water Management District installation and use of Portable Forward Pumps (PFP). 
Source Data: The primary source data for the information below is bird monitoring as performed 
by the University of Florida (U.S. Army Corps of Engineers [Corps] contracted entity) and the 
hydraulic, stage and recession rate information supplied by the South Florida Water Management 
District (SFWMD). Any additional sources of data will be evaluated by the Corps, SFWMD and 
the Service prior to inclusion in the annual assessment that enumerates potential take of snail 
kites as related to water management activities. 

1. Annual Report: Please refer to 2017 LORS BO Section 5.5 (page 113) for details pertaining 
to the annual assessment requirements.  

2. Evaluation Method – Snail Kite Nests1: 

a. Nest Monitoring and Evaluation: In this methodology, nest failure will be evaluated 
utilizing corresponding hydrological conditions.  It is anticipated that nests will be 
monitored on a weekly to biweekly basis to document nest status and determine success 
or failure. Date of failure will be estimated as halfway between the last visit and the visit 
it was found failed. 

i. Water Depth Change Causes for snail kite nest failures that may be attributable to 
water management: 

1. Terrestrial predators, if water depth around the nest is determined to be a 
contributing factor related to predator access2 

2. Water level drop that limits or eliminates foraging habitat around the nest leading 
to abandonment of eggs or nestlings (i.e., 500 m radius around nest) 

3. Water level drop that significantly increases the time adults are foraging away 
from the nest that ultimately leads to egg or nestling predation, either from aerial 
or terrestrial predators 

ii. Nest Monitoring Data: Nests determined to have failed by snail kite nest monitoring 
data (Observation via University of Florida Contractor) will be evaluated to 
determine whether a hydrologic threshold of recession rate or stage is the likely cause 

1 Note: If the Corps decides to employ nest cameras in lieu of direct observation and evaluation, please refer to Nest 
Camera Option noted on page B-6 and B-7.
2 According to Olbert (2013), raccoons were observed accessing significantly shallower nests with an average of 
18.79 ± 14.7 cm (33.49 cm maximum = 13.2 inches) of water rather than nests placed above 86.11 ± 4.1 cm 
(82.01cm minimum = 32.3 inches) of water. 
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of failure. A failed nest fledges no kites.  If one (or more) nestling(s) or egg(s) is 
predated, but that nest still fledges at least one snail kite, it is considered successful. 
A “fledged snail kite” as defined by the University of Florida Contractor, is at least 24 
days old. 

iii. Recession Rate – The best available science on recession rate thresholds will be used 
to identify recession rates that are more likely to affect snail kite nest success. The 
recession rate will be calculated as a 7-day change (running 7 day average starting 7 
days before egg laying) in stage (eg., Day 7 – Day 1) of the L OKEE data from DB 
Hydro (Dbkey 06832) using the estimated start date and end date of the nest.  The 
number of days of a nest’s lifespan where weekly recession rates exceed the threshold 
will be calculated as a proportion and will be combined with the fraction of stage 
change due to water management actions in part 2.c. 

iv. Stage Threshold – the best available science on low stage thresholds will be used to 
identify when lake stages are more likely to affect snail kite nest success. The stage will 
be measured using L OKEE data from DB Hydro (Dbkey 06832) using the estimated 
start date and end date of the nest.  The number of days of a nest’s lifespan where stages 
exceed the threshold will be calculated as a proportion and will be combined with the 
fraction of stage change due to water management actions in part 2.c. 

v. The greater proportion of i. or ii. above will be combined with 2.d. below. 

b. Fraction of Nest Failure Due to Water Management – The lake stage change is caused by 
a number of natural and water management related factors. The factors and equations 
used to calculate the proportion of stage change due to different causes is described in 
detail in SFWMD, 20173. The main equation to use is: 

∆𝑆𝑆 = 𝑅𝑅𝑅𝑅 + 𝑄𝑄𝑄𝑄𝑄𝑄 − 𝐸𝐸𝐸𝐸 − 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄 − 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄 + ε (1) 

i. Definitions (all terms have commensurate units (e.g., acre-feet per week)): ΔS = 
change in Lake O storage during a specific time period (e.g., weekly) 

RF = rainfall volume over the Lake area during the time period 
Qin = sum of all measured and unmeasured inflows to the Lake during the time 
period  
ET = evaporation volume from the Lake during the time period 
Qout = all measured outflows from the Lake managed under LORS/PFP (e.g., S-
351, S-352, S-354, S-77, S-308, G-207, G-208, C-10A, etc.) 
Qunk = other outflows (unmeasured) from the Lake during the time period 
ε = water balance residual, which includes data inaccuracies 
Qnet = Qin – Qunk + ε = computed ‘net inflow’ from equation 1. 

3 SFWMD, 2017. Draft paper on “Suggested Calculation Method for Estimating the Components of Lake 
Okeechobee Stage Reductions Attributable to Portable Forward Pumping and Other Outflows”. 2-JUN-2017, by C. 
Neidrauer, P.E., SFWMD. 
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ii. Hydrologic Data: SFWMD hydrologists will provide the hydrologic data that includes 
daily values of key hydrologic factors during the nesting season.  The daily values 
will be used by USACE and SFWMD biologist to calculate the measured and 
estimated components for each nest determined to have failed from fast recession 
rates or low lake stages. 

1. Total Stage Change (∆𝐻𝐻) - The total stage change during the period of interest, 
∆𝐻𝐻  Hend - Hstart. Storage change during the same period is ∆𝑆𝑆, and computed 
using the best available stage-storage relationship. 

2. LORS/PFP Proportion (P(Qout)) - The proportion of stage change due to 
LORS/PFP is defined as P(Qout) = Qout/|ΔS|. 

3. Natural Causes Proportion (P(ΔSn)) - The proportion of stage change due to 
natural causes is defined as P(ΔSn) = |ΔSn|/|ΔS|. 

iii. In the event a nest is determined to have potentially failed from low lake stages (e.g., 
exceeded the threshold) but while lake stages are actually rising (e.g. recovery from a 
drought), the proportion of failure applied to LORS or PFP will be determined simply 
as a proportion of measured, managed outflows (LORS/PFP volumes) vs total 
outflows (LORS/PFP, ET, unmeasured outflows); (Qout)/(Qout+ET+Qnet), for 
Qnet<0.  Inflows and rainfall will be disregarded in order to focus on the impact 
managed outflows had on stage recovery. When water levels are rising at stages 
>12.68 feet NGVD, ascension rates are of more concern than low water levels. Since 
outflows only serve to reduce impacts from ascension events, or reduce the potential 
for failure, proportions for take will not need to be calculated. 

iv. Take Due to Water Management, or Natural Causes: The proportion of take due to 
LORS/PFP, or Natural Causes is then calculated by multiplying the proportion of the 
failed nest that experienced significant hydrologic thresholds by proportion of stage 
change due to each water management action or natural cause. The sum will equal 1 
for each nest. Although thresholds identified in the 2016 Snail Kite Demographic 
Report (Fletcher, 2017) are used in each example, actual calculations in the 2018 
Annual Assessment will be based upon the best available science in 2018. 

1. Example: Nest #1 was active for 50 days before failing. Recession rates were 
greater than the threshold for 34 days or 68% of the time. Total Stage change 
during those 34 days was -0.8 ft.  During that time, Qout = 0.4 ft. (50% of 
change), and ΔSn = 0.4 ft. (50% of change). Therefore, the amount of take for this 
nest due to LORS/PFP would be 1.0*0.5 = 0.50 nest.  The amount of nest failure 
due to natural causes during this 34 day period would be 1*0. 5 = 0.50 nest. 
Approximately 33% of the time the nest experienced recession rates that did not 
exceed the threshold. 
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2. Example: Nest #2 was active for 40 days before failing. Recession rates exceeded 
the threshold for 20 days or 50% of the time, whereas lake stages exceeded the 
stage threshold for all 40 days, or 100% of the time. The greater of the two 
portions is used in further analysis. Total stage change during the 40 day lifespan 
was -1.0 ft. During that time, Qout = 0.4 ft. (40% of change) and ΔSn = 0.6 ft. 
(60% of change). Therefore, the amount of take for this nest due to LORS would 
be 1.0*0.4 = 0.4 nest. 

v. Total Take – Total take is not total number of failed nests. In summary, total take is a 
combination of nest failure, examined with corresponding lake condition data and 
evaluated by the Corps utilizing the above equations to parse what proportion of the 
take is attributable to water management actions. The findings of Total Take by the 
Corps will be distributed to the SFWMD for their comment and then summarized in 
the Annual Report to the Service.  Total Nest Failure is the nest failure which occurs 
via natural causes, plus that which may be attributable to water management actions.  

3. Evaluation of Fledgling Monitoring: Fledglings will be monitored using telemetry based 
tags in order to determine juvenile snail kite survival and movement patterns on Lake 
Okeechobee. The mechanism for water management effects on juvenile snail kite survival is 
primarily related to foraging habitat and food availability. For example, rapidly receding 
water levels or low lake levels in general that occur during the first months of a juvenile 
fledging the nest can affect food availability through reductions in foraging habitat. These 
effects may be detectable through fledgling movement patterns if a large enough database is 
established for comparison.  This monitoring effort, along with current studies funded by the 
U.S. Geological Survey and Florida Fish and Wildlife Conservation Commission (in the 
Water Conservation Areas and the Kissimmee Chain of Lakes), will play a critical role in 
building the knowledge base on juvenile movement and survival patterns under a variety of 
conditions. The data will collectively fill critical information gaps and help to identify 
potential population sinks, various threats to fledgling survival, when and where to focus 
habitat management activities, and ultimately how to increase population size through 
reduced mortality of young. The information collected as part of this effort can then be used 
to refine the proposed take methodology defined in subsequent sections of this appendix.  

a. Near Fledgling Tagging – Up to 20 near fledgling aged snail kites (i.e., 24 days old) will 
be tagged with the best proven tags (radio, satellite, or cell) and monitored for up to 5 
months, depending on survival. This period coincides with the lowest survival rates for 
fledglings as they as they learn to forage for themselves and begin moving beyond their 
nest area. Tagging will commence during the spring recession season. Fledglings will 
also be banded as per University of Florida protocol to support the mark-resight 
population study. 

b. Snail Kite Movement Patterns and Mortality – Snail kite movement patterns will be 
evaluated by the contractor to assess whether typical behaviors can be defined for a 
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variety of environmental conditions; movement during normal water levels, droughts, 
abnormally wet periods, cold weather, high nesting densities, periods of low nesting 
effort, etc. This will build a database for comparisons of future movements that may 
allow managers or researchers to determine effects from specific water management 
actions (rapid recession rates, low and high lake stages) and to assess changes in habitat 
quality in the Lake and other systems. Any possible mortalities (lack of movement or loss 
of signal) will be cross-referenced with the University of Florida population monitoring 
database to ensure the individual has not been subsequently resighted.  

c. Water Management Effects – Potential LORS deaths will be based on proportion of 
fledgling survival time over 5 months that coincided with ecologically significant 
hydrological thresholds.  Best available science on thresholds from University of Florida 
snail kite team will be used at the time the snail kite movement data is analyzed. If the 
juvenile snail kite survived 30 days and 15 of those days experienced recession rates or 
stages that exceeded the threshold, then the proportion of time affected by hydrology 
would be 15/30 or 0.5. 

d. Fledgling Take Due to LORS– The proportion of take due to LORS will be determined 
following the same hydrologic analysis outlined in section 2.c.  Using a similar example, 
if during the high recession rate time the total stage change (∆𝐻𝐻) was 0.8 ft., then Qother 
= 0.4 ft. (50% of change), and ΔSn = 0.4 ft. (50% of change). Therefore, the amount of 
take for this juvenile fledgling due to LORS would be 01.0*0.5 = 0.50 bird.  The portion 
due to natural causes during the 15 day period would be 1.0*0. 5 = 0.50 bird.   

e. Total Take – Just as in the method for total nest failure, total take for fledglings will be a 
summary of fledgling mortality, evaluated utilizing the method in 2biii above. In the case 
of fledglings, the post evaluation take number will be extrapolated to all other fledglings 
born during the same month and experiencing the same hydrologic conditions.  The 
findings of Total Take by the Corps will be distributed to the SFWMD for their comment 
and then summarized in the Annual Report to the Service. Total mortality is that 
mortality which occurs via natural causes, plus that which is attributable to LORS. 

Optional Protocol 
Nest Cameras – If nest cameras are used, the nest cameras will be placed on active snail 
kite nests (i.e., nests with at least one egg) annually (December 1 to November 30) 
throughout the nest season. A camera will be used to monitor a nest until the nest is 
determined to be successful or have failed. At least 30 camera deployments will be made 
in any one nesting season, with an emphasis on the spring recession period. The nest 
camera data will determine the precise time of snail kite nest failure and likely causes of 
failure (natural causes vs. water management related/water level decrease). The following 
key is suggested for determining cause: 
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i. Natural Causes for snail kite nest failures (based, in part, on Olbert 2013) that may not 
be directly attributable to water management actions: 

1. Aquatic-based predators (e.g., alligator, purple gallinule, marsh rice rat, yellow rat 
snake) 

2. Aerial predators (e.g., great horned owl, bald eagle, fish crow) – unless associated 
with water level drop (see 2.ii.3. below) 

3. Infertile eggs 
4. Eggs rolled out of nest (accidental) 
5. Human disturbance (unexplained absence or abandonment of nest that results in 

failure, with no corresponding hydrological stressors) 
6. Nest collapse (other than from terrestrial predators) 
7. Storms or waves 
8. Inexperienced parental care (poor nest construction, poor incubation behavior) 

ii. Water Depth Change Causes for snail kite nest failures that may be attributable to 
water management actions: 

1. Terrestrial predators, if water depth around the nest is determined to be a 
contributing factor related to predator access4 

2. Water level drop that limits or eliminates foraging habitat around the nest leading 
to abandonment of eggs or nestlings (i.e., 500 m radius around nest) 

3. Water level drop that significantly increases the time adults are foraging away 
from the nest that ultimately leads to egg or nestling predation, either from aerial 
or terrestrial predators 

4. Potential Take – Nests determined to have potentially failed due to water depth change by 
camera data can only be extrapolated to other nesting attempts during the same time period 
that were exposed to similar conditions. For example, a proportion of failed nest data from 
cameras collected during Jan-Feb should not be extrapolated to nest data in May, when 
temperature, lake stage and recession rates will all likely be dissimilar. The total nests for the 
season determined to have potentially failed due to water depth change will proceed to the 
following step 2.b. in the nest take calculation process. 

4 According to Olbert (2013), raccoons were observed accessing significantly shallower nests with an average of 
18.79 ± 14.7 cm (33.49 cm maximum = 13.2 inches) of water rather than nests placed above 86.11 ± 4.1 cm 
(82.01cm minimum = 32.3 inches) of water. 
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Planning and Policy Division 
Environmental Branch 

David Bernhardt 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8915 

MAR 21 201q 

Assistant Regional Administrator 
for Protected Resources 
NOAA National Marine Fisheries Service 
Southeast Regional Office 
263 13th Avenue, South 
St. Petersburg, FL 33701 

Dear Mr. Bernhardt: 

The U.S. Army Corps of Engineers (Corps) has reviewed our Endangered Species 
Act (ESA) consultation records with the National Marine fisheries Service (NMFS) with 
respect to the 2008 Lake Okeechobee Regulation Schedule Water Control Plan (LORS 
2008). This review has been conducted in light of initial information gathered to support 
formulation and evaluation of a new Lake Okeechobee regulation schedule as part of 
the Lake Okeechobee System Operating Manual (LOSOM) initiated January 25, 2019. 
The previous LORS 2008 consultation with NMFS resulted in concurrences on 
September 11 , 2007 and on May 14, 2015. The 2007 consultation resulted in a 
concurrence with the Corps' determination that LORS 2008 may affect, but is not likely 
to adversely affect Johnson's seagrass (Halophila johnsoni1) and the smalltooth sawfish 
(Pristis pectinata) and would have no effect on sea turtles including the loggerhead sea 
turtle (Caretta caretta), leatherback sea turtle (Dermochelys coriacea), Kemp's ridley 
sea turtle (Lepidochelys kempil), hawksbill sea turtle (Eretmoche/ys imbricata) , and the 
green sea turtle (Chelonia mydas). The 2015 consultation resulted in a concurrence 
with the Corps' determinations that LORS 2008 may affect, but is not likely to adversely 
affect Johnson's seagrass (Halophila johnsonit) and its critical habitat and the smalltooth 
sawfish (Pristis pectinata) and its critical habitat 

Pursuant to Endangered Species Act (ESA) regulations at 50 CFR § 402.16, 
reinitiation of formal consultation will be required where discretionary Corps involvement 
or control over the action has been retained (or is authorized by law) and if: 1) the 
amount or extent of incidental take is exceeded; 2) new information reveals effects of 
the Corps' action that may affect listed species or critical habitat in a manner or to an 
extent not considered; 3) the Corps' action is subsequently modified in a manner that 
causes an effect to the listed species or critical habitat not considered; or 4) a new 
species is listed or critical habitat designated that may be affected by the action . The 
Corps believes new species have been listed that have not been addressed in the 
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Corps' consultation record with NMFS with regard to the LORS 2008 area of project 
effect. These species include: boulder star coral (Orbicella franks1), mountainous star 
coral (Orbicel/a faveolata), lobed star coral (Orbicel/a annularis), elkhorn coral (Acropora 
palmata), staghorn coral (Acropora cervicomis) , rough cactus coral (Mycetophyl/ia 
ferox), and Nassau grouper (Eplnephelus striatus). 

Pursuant to the ESA, as amended, the Corps is requesting informal consultation 
and anticipates making effects determinations on newly listed species as well as 
coordinating on any new information that could relate to LORS effects (see attachment). 
Through correspondence and telephonic communication with NMFS, the Corps intends 
to identify the nature of effects, if any, to newly listed species as well as determine 
whether new information is available that would change the previous effects 
determinations. 

If you have any questions, or need further information, please contact Andy 
Loschiavo by email at Andrew.J.LoSchiavo@usace.army.mil or telephone at 904-232-
2077. Thank you for your assistance in this matter. 

Sincerely , 

Angela E. Dunn 
Chief, Environmental Branch 
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Lake Okeechobee Regulation Schedule Informal Endangered Species Act 
Consultation 

1 INTRODUCTION 

The purpose of this document is to coordinate information on the effects of the overall 
water management of Lake Okeechobee and the water releases associated with the Lake 
Okeechobee Regulation Schedule (LORS) on any threatened, endangered, or proposed 
species, as well as on any designated or proposed critical habitats in Lake Okeechobee 
(LO). This informal consultation package is prepared in accordance with the legal 
requirements set forth under regulations implementing Section 7 of the Endangered 
Species Act (ESA) regulations (50 C.F.R. Part 402). Initial analysis has relied upon a 
comparison of LORS to the prior water control plan (water supply and environment, the 
environmental baseline) to describe LORS' effects with respect to downstream estuaries 
and ocean outfalls. The Corps is currently considering changes to LORS as it develops the 
Lake Okeechobee System Operating Manual process (LOSOM). However, the new 
proposed schedule will not be available for 2 years, so the ongoing action, LORS 2008, 
has not yet changed. The Corps recognizes that newly listed species need to be analyzed 
for effects of the action, so the Corps requests verification of a species list. A project 
description has been provided to assist the National Marine Fisheries Service (NMFS). In 
addition, the Corps is providing its analysis of the LORS releases related to algal blooms 
based on current information in recognition that new information is being gathered to 
support the LOSOM study. 

2 PROJECT DESCRIPTION 

2.1 PROJECT AUTHORITY 
Authority for the 2008 LORS is the Flood Control Act of 1948 (approved by Congress on 
June 30). it authorized the Central and Southern Flood Control Project, which is a 
multipurpose project that provides flood control, water supply for municipal, industrial, and 
agricultural uses, prevention of salt water intrusion, water supply for Everglades National 
Park (ENP), and protection of fish and wildlife resources. Furthermore, Section 310 of the 
1990 Water Resources Development Act directed the Chief of Engineers to: 

... review the report of the Chief of Engineers on central and southern Florida, 
published as house Document 643, 80th Congress, 2nd Session, and other 
pertinent reports, with a view to determining whether modifications to the 
existing project are advisable at the present time due to significantly changed 
physical, biological, demographic, or economic conditions, with particular 
reference to modifying the project or its operations for improving th~ quality 
of the environment, improving protection of the aquifer, and improving the 
integrity, capability, and conservation of urban water supplies affected by the 
project or its operations. 

2.2 PROJECT ACTION 
The 2008 LORS was developed to manage water movement into and out of LO and to 
manage the lake levels to meet congressionally authorized project purposes including, 
flood control, water supply, navigation, fish and wildlife enhancement, and recreation. The 
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original ESA consultation for the 2008 LORS was completed with the FWS on October 15, 
2007 and September 11, 2007 with the NMFS. Consultation was reinitiated with NMFS on 
designated critical habitat for the smalltooth sawfish and Johnson's seagrass, which was 
completed in May 13, 2015. In addition, ESA consultation with FWS was reinitiated in 
December 22, 2015 and completed on June 4, 2018. The purpose of this informal re
initiation of ESA consultation for the 2008 LORS is to address the effects on newly listed 
species under the purview of NMFS. The LORS actions are fully described in the 2008 
water control plan and environmental impact statement (USACE 2008). 

The 2008 LORS regulation schedule replaced the Water Supply and Environment 
schedule (WSE, Corps 2000). One goal of particular importance for LORS was managing 
lower lake stages in LO, as extended periods of high water levels cause stress to the 
lake's littoral zone and integrity issues of the HHD. Another goal for this study was to 
reduce high regulatory releases to the St. Lucie and Caloosahatchee Estuaries, while 
balancing the needs of other project purposes such as flood control, water supply, 
navigation, recreation , as well as fish and wildlife enhancement. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 
Okeechobee Discharges to the Water Conservation Areas and Part 2-Define Lake 
Okeechobee Discharges to Tidewater (estuaries). The changes between LORS and WSE 
included the following: 1) the high and low elevations to manage lake levels are 11 .5 feet 
to 17.25 feet, NGVD, with "up to maximum" releases to tidewater when in band A, if lake 
stage is greater than 17.25 feet; 2) regulatory bands A, B, and C bottoms are ·lower 
compared to WSE resulting in a more proactive schedule to limit high water conditions in 
LO; 3) allowance for the opportunity to reduce moderate to extreme high discharges to the 
St. Lucie Estuary. For example, when comparing the LORS to the WSE schedule, the 
band B maximum discharges at S-80 are lowered from 3500 to 2800 cubic feet per second 
(cfs). Band C maximum discharges at S-80 are lowered from 2500 to 1800 cfs; and 4) 
LORS allows for base flows to the Caloosahatchee Estuary for estuarine management 
efforts. 

LORS also addresses long term weather patterns by applying tributary hydrologic 
conditions that represent longer term wet or dry conditions that have persisted in the 
tributaries. This is accomplished in two ways. The Palmer Drought Severity Index is used 
instead of the 30-day net rainfall, and the 14-day mean LO net inflow replaced the 14-day 
mean S-65E flow. The Palmer Drought Severity Index is a meteorological index that 
responds to weather conditions that have been abnormally dry or abnormally wet. The 
index is calculated based on precipitation and temperature data, as well as the local 
available water content of the soil. More information regarding the proposed regulation 
schedule and description of the model run can be found at the Corps' web page at 
http:/Jwww.saj.us ace .army. mil/Missions/Civil-Works/Water -Management/ 

The extent of high flows (greater than 4500 cfs from S~79 on Caloosahatchee side and 
greater than 3000 cfs from all structures on St. Lucie side out into the ocean) is not clearly 
known and Will be examined as part of the LOSOM study. Coordination with South Florida 
Water Management District has identified that a model has been developed to evaluate 

2 

009548 



and salinity effects 1-2 miles out in the St. Lucie inlet and up to 10 miles out of 
the Caloosahatchee River Estuary. 

2.3 PROJECT LOCATION 
Lake Okeechobee is located in south central Florida, partially surround by HHD, and 
occupies portions of, Glades, Hendry, Martin, Okeechobee, and Palm Beach counties 
(Figure 2-1). Lake Okeechobee has an area of approximately 730 square miles with its 
approximate center near 26° 56' 55" north latitude and 80° 56' 34" west longitude. The 
watershed north and west of LO drains an area totaling approximately 5,600 square miles 
of lands with major inflows coming from the Kissimmee River and Fisheating Creek. Lake 
Okeechobee is the third largest lake by land area in the United States and is a component 
of the Central and Southern Florida Flood Control Project (Figure 2-2). 

and Herbert Hoover Dike 
December 2012 
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Figure 2-1. Lake Okeechobee and Herbert Hoover Dike Map. 
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2.4 DURATION OF THE ACTION 
The Corps began implementing LORS as outlined in the Final Supplemental 
Environmental Impact Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, the 
Corps expects to operate under the LORS unti l the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of the 
system~wide operating plan to accommodate the Comprehensive Everglades 
Restoration Plan (CERP) Band 1 projects and the State of Florida's fast track 
Acceler8 projects; or 

2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction or 
equivalent dike repairs for reaches 1, 2, and 3. 

The expected completion date for HHD repairs is currently 2022. The Corps has initiated 
the Lake Okeechobee System Operating Manual scoping to result in a revised regulation 
schedule by 2022 to be in place to coincide with HHD repair construction completion 
(USACE 2019). 

3 ENDANGERED SPECIES IN AREA OF PROJECT EFFECT 

3.1 LISTED SPECIES 
The following table provides a list of federally threatened and endangered species under the 
purview of NMFS within the project area of effect. 

Table 1. List of federally threatened and endangered species within the project area 
(E: Endangered, T: Threatened, SA: Similarity of Appearance, CH: Critical Habitat, C: 
Candidate Species; PT: Proposed Threatened; PE: Proposed Endangered). 

Common Name Scientific Name Status 
Reptiles 
green sea turtle Chelonia mydas E 
hawksbill sea turtle Eretmochelys imbricate E 
Kemp's ridley sea turtle Upodochelys kempii E 
leatherback sea turtle Oermochelys coriacea E 
loggerhead sea turtle Caretta carretta T, CH 
Fish 
smalltooth sawfish* Pristis pectinata E, CH 
Nassau grouper Epinephelus striatus T 
Invertebrates 
rough cactus coral Mycetophyllia ferox T 

elkhorn coral* Acropora palmata T,CH 
boulder star coral Orbicella franksi T 

mountainous star coral Orbicel/a faveolata T 

lobed star coral Orbicella annularis T 

staghorn coral* Acropora cervicornis T, ·CH 
Plants 
Johnson's seagrass Halophila johnsonii E, CH 
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3.2 LORS OPERATIONS EFFECTS 
LO is hydrologically connected to the St. Lucie and Caloosahatchee River estuaries and 
to some degree the Atlantic Ocean and Gulf of Mexico during high flow events. 
Management to reduce high LO stages results in the release of freshwater from LO, 
along with other tributary inflows, and stormwater runoff that can carry pollutants and 
cause large fluctuations in salinity. These fluctuations often expose estuarine biota to 
salinities that are outside of their tolerance ranges. LORS 2008 alternative regulation 
schedules that maintain flows, and hence estuarine salinities, within acceptable limits 
are best for estuarine health. However, it is important to note that the hydrologic model 
output used to evaluate LORS 2008 assumes maximum practicable releases from LO 
within each decision tree zone or band, with consideration of downstream operational 
constraints. 

3.2.1 LORS Flows Evaluation 

This provides a very useful means for comparing the effects of all alternatives. However, 
the decision making process to determine quantity, timing, and duration of the potential 
release considers estuary conditions/needs, potential impacts from lake releases, local 
runoff, and dry weather conditions. Although modeled and represented in the modeling 
output, maximum releases are not always necessary or recommended during actual 
lake operations. Table 2 indicates that modeling of flows to the Caloosahatchee under 
LORS would fall in the more desirable range at S-79 (450-2800 cfs) a greater period of 
time (55%) than WSE (37%) resulting in less impact to estuarine biota. Table 3 
indicates that flows to the St. Lucie under LORS would fall in the more tolerable range at 
S-80 (350-2000) a slightly higher percentage of time (59 %) compared to 53% under 
WSE. This suggests a reduced impact from regulatory flood control releases to aquatic 
vegetation under LORS compared to WSE. The flow harm thresholds are based on the 
current 2007 RECOVER Northern Estuaries performance measure for salinity envelops 
where flows measured as S-79 ideally fall between 450-2800 cfs and flows measured at 
S-80 ranging between 350-2000 cfs. Flows greater than 2800 cfs impact oysters in the 
CRE and flows greater than 2000 cfs depress salinities below 3ppt and impact oysters 
in the SLE. LORS increases the % of flows in the good range in the CRE from 37% to 
55% and in the SLE from 53% to 59%. 

Table 2: Caloosahatchee Mean Monthly Flows percentage of period of record at S-79 
structure. 

Water Control <450 450- 2800- >4500 
Plan 2800 4500 

WSE 46 37% 10% 7% 
LORS 30 55% 8% 7% 

Table 3: St. Lucie Mean Monthly Flows percentage of period of record at S-80 structure. 
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Water Control 350- 2000-
Plan Simulation <350 2000 3000 >3000 
WSE 29 53% 10% 7% 

LORS 24 59% 10% 7% 

3.2.2 LORS Water Quality Evaluation 
Lake Okeechobee inflows contain nutrients that have exceeded the total maximum daily 
load of 140 metric tons of total phosphorus (TP) by over 350 tons the during water year 
2013-2017. Water Year 2018 received a higher volume of water and TP load to the lake 
increased to 1,046 metric tons, which is far above the running average for water years 
2013-2017 of 497 metric tons. Total nitrogen (TN) load has been higher around 5,070 
tons for the 2013-2017 water years with an increase to 7,512 metric tons in water year 
2018. The water management system operated by the Corps currently has limited 
control over the volume of water coming in to the lake, which has averaged around 2.8 
million acre-ft over the 2013-2017 period with 2018 reaching 3.4 million acre-ft of inflow 
into Lake Okeechobee (SFWMD 2019a) largely due to Hurricane Irma. The Corps does 
not have control over the nutrients coming into the lake. 

Lake Okeechobee water releases to the estuaries are a portion of the total water 
volume and nutrients that includes volume and nutrient load from the watershed. Lake 
Okeechobee flows averaged 26% of water to the St. Lucie Estuary (SLE) for water 
years 2013-2017. Water Year 2018 saw an increased volume of water of 1,590,000 
acre-ft total with 37% of the volume coming from Lake Okeechobee. Nutrients in Lake 
Okeechobee inflows averaged 29% of the TN load and 18% of the TP load to the SLE. 
In water year 2018, TN load increased to 1,346 metric tons or 42% of total load and 161 
metric tons of TP or 28% of the total load. Lake Okeechobee flows averaged acre-ft 
(35%) of water to the Caloosahatchee River Estuary (CRE) with the C-43, S~4 and tidal 
basins average 65% for water years 2013-2017. Water Year 2018 saw an increased 
volume of water of 3,067,000 acre-ft total with 39% of the volume coming from Lake 
Okeechobee. Nutrients in Lake Okeechobee inflows averaged 1,302 metric tons of TN 
or 39% of the TN load and 82 tons of TP or 29% of the TP load to the CRE for water 
years 2013-2017. In water year 2018, TN load increased to 2,115 metric tons or 39% of 
total load and 194.7 metric tons of TP or 30% of the total load (SFWMD 2019b). 

3.2.3 Harmful Algal Blooms 
Generally, the proliferation of algae provides the energy source to fuel food webs, so 
most algae are not harmful even when they form "blooms" that are sometimes seen in 
coastal, estuarine, and inland waters. However, a small percentage of algae produce 
toxins, and are termed a Harmful Algal Bloom (HAB). HABs occur when algae, simple 
plants that live in water, produce toxic or harmful effects on people, fish, shellfish, 
marine mammals and birds. HABs also include blooms of non-toxic species that have 
harmful effects on marine ecosystems. For example, when masses of algae die and 
decompose, oxygen can be depleted in the water, causing the water to become low in 
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oxygen. Low oxygen can have adverse effects on marine organisms by inducing them 
to leave the area, or causing mortality. Two algal groups have traditionally received the 
dubious distinction of constituting nuisance bloom populations or HAS. They include the 
prokaryotic cyanobacteria (Cyanophyceae, or blue-green algae) and dinoflagellates 
(Oinophyceae). 

Perhaps one of the best known HAS is "red tide." Red tides are HABs that occur when 
microscopic algae in seawater proliferate to higher-than-normal concentrations. The 
dinoflagellate, Karenia brevis, is the most common red tide organism that is responsible 
for the red tide outbreaks along the southwest coast of Florida. The Florida red tides 
occur in the Gulf of Mexico almost every year, generally in the late summer or early fall. 
Not a new phenomenon, red tide has been documented along Florida's gulf coast since 
the early 1800s, with anecdotal reports of the effects dating back to the 1500s (FWRI 
2006). Accounts of Gymnodinium breve blooms (a toxin producing species associated 
with red tide) were linked with noxious "gases" and massive fish kills along the west 
coast of Florida as early as 1844 (Tester and Steidinger 1997). Red tides can adversely 
affect fish, birds, and marine mammals; cause health problems for humans; and 
adversely affect local economies (FWRI 2006). Red tide occurrences are most common 
off the central and southwestern coast of Florida between Clearwater and Sanibel 
Island, but may occur anywhere in the Gulf (FWRI 2006). Red tides may also occur, but 
are less common, along the southeastern Atlantic coast as far north as North Carolina 
(FWRI 2006). 

A substantial amount of information has been accumulated through the years as a result 
of red tide research. The factors that lead to the initiation of a red tide bloom are not well 
understood; scientists have been monitoring and studying the phenomenon for a 
number of years. Research does support red tide bloom outbreaks first appearing 
offshore (Dragovich and Kelly 1966; Tester and Steidinger 1997) and are associated 
with the fronts caused by the onshore-offshore meanders of the Loop Current water 
along the outer southwest Florida shelf (Tester and Steidinger 1997). The role and 
sources of nutrients involved in initiation and maintenance of a red tide bloom have 
become a subject of scientific controversy. Several potential sources have been 
identified: rain, dust, upwelling of deep nutrient rich water, dead fish, other nitrogen 
fixing algae, submarine ground water discharge and runoff from the land. It is the latter 
source that has focused attention on the role of discharge at the Franklin Lock and Darn 
(S-79) on the Caloosahatchee River and releases from Lake Okeechobee. Both have 
been hypothesized to play a role in both initiation and maintenance. While most 
scientists agree that runoff could help maintain a bloom once it migrates near enough to 
shore, the generally accepted claim that there is not evidence that runoff from land 
plays a role in the generation of red tide blooms has been recently challenged (Brand 
and Compton 2007). Scientists indicate that nutrients from a combination of non~point 
source input, river flow and ground water are sufficient to generate and maintain in
shore blooms of red tide. Population increases and other anthropogenic factors have 
led to significant nutrient enrichment of Florida coastal waters over the past several 
decades. Whether red tides have increased consequently as suggested by Brand and 
Compton (2007) is a highly debated topic. 
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In general, there are a number of physical, chemical, and biotic factors that influence 
formation of red tides and other HAB (Paerl 1988) and no single factor has been 
identified as a root cause. The St. Lucie Estuary and Caloosahatchee River Estuary 
also experience occasional blooms of blue green algae. In some years, these appear 
associated with discharges from Lake Okeechobee (e.g. Caloosahatchee 2001), while 
in other years blooms develop during periods with virtually no discharge from the Lake 
(Caloosahatchee 2006). lt is unlikely that discharges from Lake Okeechobee are a 
prerequisite for HAB formation. Nutrients in the watershed contributed a greater portion 
of the TN and TP load that contributes to the persistence of blue green algae blooms. 
Older leaky septic systems are one point of such nutrient input (Lapointe, et al. 2017). 
In addition, a new study from U.S. Geological Survey indicates that salinities around 15 
ppt slow down blue-green metabolism/growing, and salinities around 18 ppt start cell 
lysis in general. Toxin persistence is less of an exact science due to multiple factors 
affecting its degradation/metabolism. 

LORS 2008 shows improvement to both the Caloosahatchee and St. Lucie estuaries, 
and the lake Worth Lagoon as compared to WSE. High freshwater flows are equal to or 
reduced for the Caloosahatchee Estuary and the St. Lucie Estuary, thereby potentially 
reducing the frequency of algal blooms, turbid water and fish kills. Although 
improvements are not substantial, improved conditions for sensitive estuarine biota, 
such as species dependent on this habitat for egg, larval, and juvenile stages, may be 
seen. LORS 2008 reduced the number of flows >2000 cfs from Lake Okeechobee to the 
St. Lucie Estuary. This reduction in high regulatory flows may provide improvement for 
the St. Lucie Estuary. Improved conditions within estuarine communities may result in 
improvements to SAV, oysters, fish, such as redfish, grouper, snook and spotted 
seatrout, and other fauna in the estuary. 

Monitoring conducted as part of the managed recession revealed results consistent with 
prior research at the SFWMD, which indicated that short-term releases of water can 
have immediate negative impacts, but that these systems are resilient (Doering et al. 
1999). Once discharges to the St. Lucie Estuary ceased, turbidity subsided within four 
days and salinity returned to ranges tolerable to oysters within one week. Impacts to 
seagrasses along the Atlantic coastline were localized and did not persist past June 
2000. Recovery of environmental conditions was slower in the Caloosahatchee Estuary 
because there was seagrass mortality in the lower estuary. A cyanobacterial bloom 
(Anabaena spp.) was documented in the upper estuary, presumably related to the 
recession operation. A working hypothesis is that the water from Lake Okeechobee 
11seeded 11 the estuary w ith cyanobacteria, which then proliferated to bloom levels in a 
subsequent period when flow was maintained at near 300 cfs for a number of weeks, 
keeping conditions oligohaline. This low flow rate maintained an isohaline front near the 
city of Fort Myers. The bloom ended when freshwater discharges were stopped and 
salinity levels began to increase. However, the Caloosahatchee estuary also showed 
blue green algal bloom activity during the summer of 2006 when there was virtually no 
flow from Lake Okeechobee to the river. 
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The LOSOM study team in partnership with the Engineering Research Development 
Center, SFWMD, FDEP, and U.S. Geological Survey have several studies and research 
efforts underway to better understand the role of hydrology, nutrients, water 
management, and climate on harmful algal blooms in both Lake Okeechobee and the 
estuaries. This information will be used to update analysis of effects on the 
environment as part of the National Environmental Policy Act assessment and biological 
assessment for LOSOM. 

3.2.4 Species Distribution and Status for Newly Listed Species 
Coral species distribution information is limited in the immediate outfall of the St. Lucie 
Inlet. Corals are not known to be present on the outfall of the Caloosahatchee River. 

• Elkhorn and staghorn coral distribution 
https://sero.nmfs.noaa.gov/protected resources/coral/elkhorn coral/documenUFAQ/spe 
cies fact sheet. pdf 

• Boulder star coral has even less information regarding locations on the NMFS 
website. 
https://www.fisheries.noaa.gov/species/boulder-star-coral#overview. 

The Corps' recent coordination with Florida Department of Environmental Protection 
(FDEP) and Florida Fish and Wildlife Conservation Commission (FWC) revealed that 
isolated coral colonies were found in Martin County reef$ in 2006, but most had been 
impacted by stony coral tissue loss disease (FWC, pers. comm., 2019). A recent 
survey in 2014, funded by FDEP, failed to identify any live listed coral species in the 
Martin County reef (Gilliam et al. 2014). 

Nassau grouper could be in the area of project effect. The main reason given for listing 
this species was direct harvesting leading to a decrease in spawning aggregations. 
https://sero.nmfs.noaa.gov/documents/maln articles/pdfs/faqs for final rule to list nassau gr 
ouper as threatened.pdf 

https://www. fisheries. noaa .gov/s pecies/nassau-grouper 
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Section 7(a)(2) or Section 7(d) of the Endangered Species Act Evaluation of the 
2008 Lake Okeechobee Regulation Schedule 

This memorandum documents the Corps’ Endangered Species Act (ESA) Section 7(a)(2) and 
7(d) determination effects of the overall water management of Lake Okeechobee and the water 
releases associated with the Lake Okeechobee Regulation Schedule developed in 2008 (LORS 
2008) on newly listed species and listed species and critical habitats that were the subject of prior 
consultation on LORS 2008.  Based on consultation to date and the following, the Corps 
concludes that continued operation under LORS 2008 will not jeopardize the continued existence 
of any endangered or threatened species or result in adverse modification of habitat of such 
species.  Additionally, pursuant to Section 7(d), the Corps concludes that continued operation 
under LORS 2008 does not constitute an “irreversible or irretrievable commitment of resources” 
that would foreclose the formulation or implementation of any reasonable and prudent alternative 
measures. 

I. Project Action 

LORS 2008 was developed to manage water movement into and out of Lake Okeechobee (LO) 
and to manage the lake levels to meet congressionally authorized project purposes including, 
flood control, water supply, navigation, fish and wildlife enhancement, and recreation.  The 
LORS actions are fully described in the 2008 water control plan and environmental impact 
statement (USACE 2008).    
The LORS 2008 regulation schedule replaced the Water Supply and Environment schedule 
(WSE, Corps 2000). One goal of particular importance for LORS was managing lower lake 
stages in LO, as extended periods of high water levels cause stress to the lake’s littoral zone and 
integrity issues of the HHD. Another goal for this study was to reduce high regulatory releases to 
the St. Lucie and Caloosahatchee Estuaries, while balancing the needs of other project purposes 
such as flood control, water supply, navigation, recreation, as well as fish and wildlife 
enhancement. 

The regulation schedule operational guidelines structure includes: Part 1-Define Lake 
Okeechobee Discharges to the Water Conservation Areas and Part 2-Define Lake Okeechobee 
Discharges to Tidewater (estuaries). The changes between LORS and WSE included the 
following: 1) the high and low elevations to manage lake levels are 11.5 feet to 17.25 feet, 
NGVD, with “up to maximum” releases to tidewater when in band A, if lake stage is greater than 
17.25 feet; 2) regulatory bands A, B, and C bottoms are lower compared to WSE resulting in a 
more proactive schedule to limit high water conditions in LO; 3) allowance for the opportunity to 
reduce moderate to extreme high discharges to the St. Lucie Estuary. For example, when 
comparing the LORS to the WSE schedule, the band B maximum discharges at S-80 are lowered 
from 3500 to 2800 cubic feet per second (cfs). Band C maximum discharges at S-80 are lowered 
from 2500 to 1800 cfs; and 4) LORS allows for base flows to the Caloosahatchee Estuary for 
estuarine management efforts.  
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LORS also addresses long term weather patterns by applying tributary hydrologic conditions that 
represent longer term wet or dry conditions that have persisted in the tributaries. This is 
accomplished in two ways. The Palmer Drought Severity Index is used instead of the 30-day net 
rainfall, and the 14-day mean LO net inflow replaced the 14-day mean S-65E flow. The Palmer 
Drought Severity Index is a meteorological index that responds to weather conditions that have 
been abnormally dry or abnormally wet. The index is calculated based on precipitation and 
temperature data, as well as the local available water content of the soil. More information 
regarding the proposed regulation schedule and description of the model run can be found at the 
Corps’ web page at: http://www.saj.usace.army.mil/Missions/Civil-Works/Water-Management/ 
The extent of high flows (greater than 4500 cfs from S-79 on Caloosahatchee side and greater 
than 3000 cfs from all structures on St. Lucie side out into the ocean) is not clearly known and 
will be examined as part of the LOSOM study.  Coordination with South Florida Water 
Management District has identified that a model has been developed to evaluate hydrological 
and salinity effects 1-2 miles out in the St. Lucie inlet and up to 10 miles out of the 
Caloosahatchee River Estuary. 

a. Project Location 

Lake Okeechobee is located in south central Florida, partially surrounded by Herbert Hoover 
Dike (HHD), and occupies portions of, Glades, Hendry, Martin, Okeechobee, and Palm Beach 
counties (Figure 1). Lake Okeechobee has an area of approximately 730 square miles with its 
approximate center near 26° 56' 55" north latitude and 80° 56' 34" west longitude. The watershed 
north and west of LO drains an area totaling approximately 5,600 square miles of lands with 
major inflows coming from the Kissimmee River and Fisheating Creek. Lake Okeechobee is the 
third largest lake by land area in the United States and is a component of the Central and 
Southern Florida Flood Control Project (Figure 2). 
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b.Duration of the Action 

The Corps began implementing LORS as outlined in the Final Supplemental Environmental 
Impact Statement (FSEIS) on April 4, 2008. As discussed in the FSEIS, the Corps expects to 
operate under the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of the 
system-wide operating plan to accommodate the Comprehensive Everglades 
Restoration Plan (CERP) Band 1 projects and the State of Florida’s fast track 
Acceler8 projects; or 

2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction or 
equivalent dike repairs for reaches 1, 2, and 3. 

The expected completion date for HHD repairs is currently 2022. The Corps has initiated the 
Lake Okeechobee System Operating Manual scoping to result in a revised regulation schedule by 
2022 to be in place to coincide with HHD repair construction completion (USACE 2019).   

II. Section 7(a)(2) Analysis 

Section 7(a)(2) of the Endangered Species Act provides as follows: 

Each Federal agency shall, in consultation with and with the assistance of the Secretary, 
insure that any action authorized, funded, or carried out by such agency (hereinafter 
in this section referred to as an “agency action”) is not likely to jeopardize the 
continued existence of any endangered species or threatened species or result in the 
destruction or adverse modification of habitat of such species which is determined 
by the Secretary, after consultation as appropriate with affected States, to be critical, 
unless such agency has been granted an exemption for such action by the Committee 
pursuant to subsection (h) of this section. In fulfilling the requirements of this paragraph 
each agency shall use the best scientific and commercial data available. 

a. Species under the Purview of FWS: 

The following is a list of federally threatened and endangered species within the project area of 
effect under the purview of FWS. 

• Everglade snail kite (Rostrhamus sociabilis plumbeus) 
• wood stork (Mycteria americana) 
• bald eagle (Haliaeetus leucocephalus) 
• West Indian manatee (Trichechus manatus) 
• Cape Sable seaside sparrow (Ammodramus maritimus mirabilis) 
• eastern indigo snake (Drymarchon corais couperi) 
• Okeechobee gourd (Cucurbita okeechobeensis ssp. okeechobeensis) 
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• Florida bonneted bat (Eumops floridanus) 
• Florida Panther (Puma concolor coryi) 
• Audubon’s crested caracara (Polyborus plancus audubonii) 

i. Effects of the Action 

The original LORS 2008 consultation with FWS was completed on October 12, 2007 and 
resulted in a FWS concurrence with the Corps’ determinations that LORS 2008 may affect, but is 
not likely to adversely affect the West Indian manatee (Trichechus manatus) and designated 
critical habitat, wood stork (Mycteria americana), and Okeechobee gourd (Cucurbita 
okeechobeensis).  The FWS provided a biological opinion to cover a may affect determination 
for the Everglade snail kite (Rostrhamus sociabilis plumbeus) and critical habitat.  The Corps 
also advised FWS of its determination that LORS would have no effect on the Cape Sable 
seaside sparrow (Ammodramus maritimus mirabilis), eastern indigo snake (Drymarchon corais 
couperi), Florida panther (Puma concolor coryi), and bald eagle (Haliaeetus leucocephalus). 
Consultation was reinitiated in December 2015 and completed on June 4, 2018.  In addition to 
resulting in the same effects determinations regarding the above species, the consultation also 
resulted in a FWS concurrence with the Corps’ determination that LORS 2008 may affect, but is 
not likely to adversely affect the Florida bonneted bat (Eumops floridanus).  The Corps also 
advised FWS of its determination that LORS would have no effect on the Audubon’s crested 
caracara (Polyborus plancus audubonii). 

For an extensive consultation history with FWS see Appendix A, attached hereto and 
incorporated herein by reference. 

Events over the past few years may present new information relevant to consultation and 
circumstances related to blue-green algae blooms and red tide warranting discussion and 
coordination.  FWS biologists at the North Florida Ecological Services Office have not identified 
direct health effects on manatees due to blue-green algae in the St. Lucie Estuary.  Manatees are 
herbivores and incidentally ingest algae when eating plants.  Ingestion of algae is not known to 
cause health problems in manatees nor is it known to affect their ability to breed (FWS, 2019).  
In regards to red tide (Karena Brevis), FWC attributed 52 of the 67 manatee deaths from 
December 2017 to August 18, 2018 (reporting date) as red-tide related.  FWC further indicates a 
confounding factor to manatee mortalities with classical brevetoxicosis (death from red tide 
toxins) occurred in the Caloosahatchee in years without cyanobacteria blooms (e.g. 1982, 1996, 
1997, 1999, 2000, 2001, 2002, 2003, 2004, 2006, 2007, 2008, 2009, 2011, 2012, 2013, 2014, 
2015, 2016, 2017) (FWC 2019).  In summary, blue-green algae events are not linked to manatee 
mortality nor synergistically related to red tide related deaths.  

However, red tide is known to be a factor in the mortality of manatees. Red tide events have been 
recorded on the Florida West Coast for hundreds of years and have impacted marine life for 
hundreds of years (Feinstein, et al., 1955) prior to the connection of Lake Okeechobee to the 
Caloosahatchee River (1881) and prior to the Herbert Hoover Dike and the Central and Southern 
Florida Project channelization of the Kissimmee River (1930s and 1970s).  Red tides form 
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offshore in the Gulf of Mexico where currents and seasonal fronts likely bring red tide in shore 
which helps promote growth and accumulation of blooms (Tester and Steidinger, 2003).  While 
most scientists agree that runoff could help maintain a bloom once it migrates near enough to 
shore, whether runoff from land plays a role in the generation of red tide blooms has been 
questioned with Stumpf, et al., 2008 conceptualizing generation of blooms in low nutrient waters 
and Brand and Compton 2007 supporting a hypothesis that watershed run off has increased the 
frequency of red tide blooms. Lake Okeechobee releases add to water volume and nutrient load 
from the watershed. Scientists indicate that nutrients (particularly, nitrogen [Paerl, et al., 2008]) 
from a combination of non-point source input, river flow and ground water are sufficient to 
generate and maintain in-shore blooms of red tide (Vargo, 2009). Population increases and other 
anthropogenic factors have led to significant nutrient enrichment of Florida coastal waters over 
the past several decades. Whether red tides have increased, as suggested by Brand and Compton 
(2007), and whether that is related to Lake Okeechobee releases, is a highly debated topic (Mote 
Marine Lab, 2019).   

Manatee populations continue to increase despite the record of brevotoxicosis deaths.  They have 
also continued to increase with LORS in place. No new information is available that would 
indicate any risk of LORS 2008 jeopardizing the manatee’s existence. 

b. Species under the Purview of NMFS: 

The following table provides a list of federally threatened and endangered species under the 
purview of NMFS within the project area of effect. 

Common Name Scientific Name Status 
Reptiles 
green sea turtle Chelonia mydas E 
hawksbill sea turtle Eretmochelys imbricate E 
Kemp’s ridley sea turtle Lipodochelys kempii E 
leatherback sea turtle Dermochelys coriacea E 
loggerhead sea turtle Caretta carretta T, CH 
Fish 
smalltooth sawfish Pristis pectinata E, CH 
Nassau grouper Epinephelus striatus T 
Invertebrates 
rough cactus coral Mycetophyllia ferox T 
elkhorn coral Acropora palmata T, CH 
boulder star coral Orbicella franksi T 
mountainous star coral Orbicella faveolata T 
lobed star coral Orbicella annularis T 
staghorn coral Acropora cervicornis T, CH 
Plants 
Johnson’s seagrass Halophila johnsonii E, CH 
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i. Effects of the Action 

The original ESA consultation for the 2008 LORS was completed with the NMFS on September 
11, 2007. Consultation was reinitiated with NMFS on designated critical habitat for the 
smalltooth sawfish, which was completed in May 13, 2015.   

The previous LORS 2008 consultation with NMFS resulted in concurrences on September 11, 
2007 and on May 14, 2015, with the Corps’ determinations that LORS 2008 may affect, but is 
not likely to adversely affect Johnson’s seagrass (Halophila johnsonii) and its critical habitat and 
the smalltooth sawfish (Pristis pectinata) and its critical habitat.  The Corps has also advised 
NMFS of its determination that LORS would have no effect on sea turtles including the 
loggerhead sea turtle (Caretta caretta), leatherback sea turtle (Dermochelys coriacea), Kemp’s 
ridley sea turtle (Lepidochelys kempii), hawksbill sea turtle (Eretmochelys imbricata), and the 
green sea turtle (Chelonia mydas).   

For an extensive consultation history with NMFS on the above species, see Appendix B, attached 
hereto and incorporated herein by reference. 

New species have been listed that have not been addressed in the Corps’ consultation with 
NMFS with regard to the LORS 2008 area of project effect.  These species include: boulder star 
coral (Orbicella franksi), mountainous star coral (Orbicella faveolata), lobed star coral 
(Orbicella annularis), elkhorn coral (Acropora palmata), staghorn coral (Acropora cervicornis), 
rough cactus coral (Mycetophyllia ferox), and Nassau grouper (Epinephelus striatus). 

Lake Okeechobee releases combine with local runoff and flow into the St. Lucie Inlet and 
Caloosahatchee River. Coral species distribution information is limited in the immediate outfall 
of the St. Lucie Inlet.  Corals are not known to be present on the outfall of the Caloosahatchee 
River. Elkhorn (Acropora palmata) and staghorn coral (Acropora cervicornis) distribution map 
appears to indicate that most of the coral reefs are further south starting in Broward county 
(https://sero.nmfs.noaa.gov/protected_resources/coral/elkhorn_coral/document/FAQ/species_fact 
_sheet.pdf). A paucity of information regarding locations of the star corals [boulder star coral 
(Orbicella franksi), mountainous star coral (Orbicella faveolata), lobed star coral (Orbicella 
annularis)] and rough cactus coral (Mycetophyllia ferox) is available on the NMFS website.  

The OurFloridareefs.org website indicates that some hardbottom reefs with corals are present off 
the coast of Martin County based on benthic maps by Dr. Brian Walker.  However, the Corps’ 
recent coordination with Florida Department of Environmental Protection (FDEP) and Florida 
Fish and Wildlife Conservation Commission (FWC) revealed that isolated coral colonies were 
found in Martin County reefs in 2006, but most had been impacted by stony coral tissue loss 
disease (Jeff Beal, FWC, pers. comm., Mar. 5, 2019).  A recent survey in 2014, funded by FDEP, 
failed to identify any live listed coral species in the Martin County reef (Gilliam et al. 2014). 
Based on available information on the range of listed corals relative to the LORS water releases, 
the Corps does not believe listed corals would be affected and their continued existence would 
not be jeopardized by the ongoing LORS 2008 operations. 
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Nassau grouper (Epinephelus striatus) could be in the area of project effect, particularly in the 
mouth of estuaries around seagrass beds.  NMFS identified that the main reason for listing this 
species was direct harvesting leading to a decrease in spawning aggregations (NMFS 2019). 
Based on available information, there are not any known spawning aggregations of the Nassau 
grouper near the mouths of the St. Lucie Estuary or Caloosahatchee River Estuary (Hill et al. 
2013).  Nassau grouper foraging could be affected during high flow events from LORS in those 
areas.  Nassau grouper could also be affected by the 2018 red tide event due to impacts on 
potential foraging, but Nassau grouper were not on the list of species mortality reported by the 
Sanibel Captiva Conservation Foundation.  Red tide is known to cause fish kills that can alter the 
availability and amount of  forage fish (Gannon, et al., 2009).  As mentioned above, with respect 
to new information on water quality and harmful algal blooms, the extent of Lake Okeechobee 
releases contributing to red tide generation and maintenance is not known. Given the potential 
indirect effect of red tide on the Nassau grouper at the northerly extent of their range the Corps 
believes the continued water management operations under LORS would not jeopardize the 
existence of the Nassau grouper. 

c. Section 7(a)(2) Conclusion 

Based on analyses previously conducted by the Corps as part of ESA consultation with the 
Services, the Corps determines that the potential effects of water management releases associated 
with LORS 2008 is not likely to jeopardize the continued existence of any endangered species or 
threatened species and are not likely to result in the destruction of any critical habitat during the 
reinitiation period.  As to the newly listed species, the Corps determines, based on the above, that 
continued implementation of LORS 2008 is not likely to jeopardize the continued existence of 
any boulder star coral (Orbicella franksi), mountainous star coral (Orbicella faveolata), lobed 
star coral (Orbicella annularis), elkhorn coral (Acropora palmata), staghorn coral (Acropora 
cervicornis), rough cactus coral (Mycetophyllia ferox), or Nassau grouper (Epinephelus striatus), 
during the reinitiation period. 

III. Section 7(d) Analysis 

Section 7(d) of the Endangered Species Act (16 U.S.C. § 1536(d)) provides as follows: 

After initiation of consultation required under subsection (a)(2), the Federal agency 
and the permit or license applicant shall not make any irreversible or irretrievable 
commitment of resources with respect to the agency action which has the effect of 
foreclosing the formulation or implementation of any reasonable and prudent 
alternative measures which would not violate subsection (a)(2) of this section. 

LORS is an operational schedule and does not involve construction or permanent modifications to 
infrastructure.  Because the Corps develops and controls the regulation schedule for Lake 
Okeechobee and has the ability to modify the regulation schedule, the proposed action in no way 
makes an irreversible or irretrievable commitment of resources that would prevent implementation 
of any reasonable and prudent alternatives that might be provided at the conclusion of consultation. 
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Additionally, the Corps conducts a Periodic Scientists call for Lake Okeechobee and the 
Estuaries.  This call is for purposes of exchanging information relevant to Central & Southern 
Florida Project operations as they relate to the surrounding areas.  FWS and NMFS are invited to 
participate in these calls that vary in frequency depending on conditions, and the public is invited 
to attend.  The Corps considers the best available information in making its decisions concerning 
releases.  The Corps will continue to coordinate with FWS and NMFS staff in these periodic 
scientist calls to exercise its additional operational flexibility, consistent with the LORS Water 
Control Plan, in a manner appropriate to minimize adverse effects of operations on species. 

IV. Conclusion 

Based on this analysis, the Corps has determined that continued operations under LORS 2008 
during the reinitiation period will not violate section 7(a)(2) or 7(d) of the Endangered Species 
Act. 
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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric: Administration 
NATIONAL MARINE FISHERIES SERVICE 

Southeast Regional Office 
263 13th Avenue S. 
St. Petersburg, FL 33701 
(727) 824-5312, FAX 824-5309 
http://sero.nmfs.noaa.gov 

SEP 1 3 2005 F/SER31: SN 

Mr. Stuart Appelbaum 
Chief, Planning Division 
U.S. Anny Corps ofEngineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Dear Mr. Appelbaum: 

This correspondence responds to the Department ofthe Army's (Anny) letter requesting 
comments on potential resource issues for the Lake Okeechobee Regulation Schedule Study 
(LORSS) and Central and Southern Florida (C&SF) Study. The Anny is beginning preparation 
ofa Draft Supplemental Environmental Impact Statement (DSEIS) for the LORSS and C&SF 
studies. The DSEIS will supplement the Final EIS for the LORSS prepared in 2000. 

The LORSS and C&SF studies involve watersheds north ofLake Okeechobee and several 
downstream ecosystems (St Lucie Estuary, Caloosahatchee Estuary, Everglades Protection Area, 
and Lake Worth Lagoon). The LORSS and C&SF studies involve developing flood control and 
water supply from Lake Okeechobee to areas downstream. 

Johnson' seagrass (Halophilajohnsonii) and its critical habitat are located along the east coast of 
Florida between Sebastian Inlet and Biscayne Bay. The smalltooth sawfish (Pristis pectinata) 
was listed as endangered on April 1, 2003. Mote Marine Laboratory's sightings data indicate the 
current distribution of smalltooth sawfish has contracted to peninsular Florida. 

We recommend that the Anny evaluate the potential impact that freshwater discharges may have 
on Johnson' s seagrass, Johnson's seagrass critical habitat, and smalltooth sawfish. 

We look forward to continued cooperation with the Anny in conserving our endangered and 
threatened resources. Ifyou have any questions regarding these comments, please contact 



Ms. Shelley Norton, natural resource specialist, at (727) 824-5312, or by e-mail at 
shelley.norton@noaa.gov. 

Sincerely, 

.~ 
David Bernhart 
Assistant Regional Administrator 

for Protected Resources 

File: 1514-22.f. l.FL 
Ref: I/SER/2005/04702 
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REPLY TO 

DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 
JACKSONVILLE, FLORIDA 32232-0019 

ATTENTION OF 

Planning Division 
AUG 1 0 2006Environmental Branch 

Mr. David Bernhart 
Assistant Regional Administrator, Protected Resources 
National Marine Fisheries Service 
263 13th Avenue South 
St. Petersburg, Florida 33701 

Dear Mr. Bernhart: 

Pursuant to the National Environmental Policy Act (NEPA), enclosed for your review and 
comment is a copy of the draft Supplemental Environmental Impact Statement (SEIS) for the Lake 
Okeechobee Regulation Schedule, Lake Okeechobee, Florida. The draft SEIS also constitutes our 
BiologicaJ_Assessment as required by the Endangered Species Act (ESA} of 1973, as amended. 

The U.S. Army Corps ofEngineers has determined that implementation ofthe preferred 
alternative regulation schedule documented in the draft SEIS may affect, but will not likely 
adversely affect, Johnson's seagrass (Ha/ophilajohnsonii) or the smalltooth sawfish (Pristis 
pectinata). 

We request your concurrence with our determination ofeffects pursuant to the ESA. We also 
request commeQ_ts pursuant to NEPA within 45 days from the date on which the notice of 
availability appears in the Federal Register, which is expected to be on August 18, 2006. Ifyou 
have any questions or need further information, please contact Ms. Yvonne Haberer at 904-232-
1701. 

Sincerely, 

Enclosure 



--

UNITED STATES DEPARTMENT OF COMMERCE· 
Nation■! Qcaanlc ■nd Atmo■pharlc Admlnlatr■tlon 
'NATIONAL MARINE FISHERIES SERVICE .· 

Southeast Regional Office 
263 13t1, Avenue South . 
St. Petersburg, Florida 33701 
(727) 824-5312, FAX (727) 824-5.309 
http://sero.nmfs.noaa.gov 

_F/SER3 !:AL -
SEP 2 7 2006 

Ms. Yvonne Haberer 
Jacksonville District Corps ofEngineers 
P.O. Box 4970 · 
Jacksonville, Florida 32232 · 

Dear' Ms. Haberer: 

This responds to your August 10, 1006, lette~ regarding the Corps of Enginee~•· (COE) request 
for Endangered Species Act (ES~sect~on 7 consultation-on the draft Supplemental.-- ·. -_ 
Environmental Impact Statement 1SEIS) for th~ ~ake Okeechobe~ Re~latioq Sch~dule Study· 
(LORSS) . . You stated that the dra SEIS constitutes the COE's Biological Assessment. 
According to the dr~ft SEIS, the phrpose of the LORSS is to implement a new watefregu1ation· 
schedule· that would improve the tjealth ofLake Okeechobee and the St. Lucie an4 · · -· 
Caloosahatchee estuaries, while ensuring public health and safety with minimal to no impact on 
competing project (lake) purposesl The project area.includes Lake Okeechobee; d.te _ _ · · 
Caloosahatchee River and Estuary., the St. Lucie River and Estuary, Water Conservation Areas, 
and the Everglades Agricultural :ea. You stated that implementation of the preferred 
alternative in the draft SEIS may ect but is not likely to adversely affect the. endangered
smalltooth sawfish (Pristis pectin ta) and the threatened Johnson's seagrass (Halophila 
johnsonii) and requested the Natio.nal Marine Fisheries Service's (NMFS) concurrence: _ 

NMFS has reviewed the draft SEit t~e infonnation pr-0vided is insufficient f~r us to. evalua~~ 
the direct, indirect, and cumulativ~ effects of the preferred alternative on listed specie~ . 
designated under the ESA within G>ur purview. We have enc_losed NMFS' "Recommendations for 
the Contents ofBiological Assesstnents (BAs) and Biological Evaluations (BEs) and encourage 
the COE to follow these recommerdatioi:ts. In order to evatuite the range ofpossible effects to 
listed species, NMFS requests_ tha1 the COE's BA be amended to ~ddress the following: 

l. Fully describe alt possible direct; indirect, and cumulative effects to listed species from 
the preferred alternative (ste ·enclosed, refer to definitjons on page 3). · 

2. Fully describe interrelated !and interdependent actions (see enclosed, page 3).. 
3. Please provide the best available infonnation concerning seagrasses that may be present 

at the mouth ofthe St. Lucie and Caloosahatchee Rivers. We are especially concerned 
regarding potential effects )to Johnson's seagrass that may b_e present at or in close 
proximity to the mouth of the St. Lucie River: Please state whether Johnson's seagrass 
wilJ be directly or indireotty affected by the proposed freshwater releases. A seagrass 
survey within the action area may be needed to detenninc; presence or absence of 
Johnson's seagrass. The St. Lucie Inlet is designated critical habitat for Johnson' s 
seagrass. The revised BA ~hould clearly state whether the St. Lucie Inlet is part of the 
action area for the proposetl project. Ifthe St. Lucie Inlet is part ofthe action area, the 

' ,11!•1W0~ 

(~)· 
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COE should make a detepnination regarding designated critical habitat' for Johnson's 
seagrass. ! . 

4. Please state whether mangroves would be affected by the proposed freshwater releases. 
5. The draft SEIS states flot range greater than 2800 cfs can be significantly damaging to 

the estuary (page 125). P1lease state the time ofyear when high-volume releases (i.e., . 
releases greater than 2800 cfs) would occur and what is the anticipated frequency ofhigb
volume releases into the ~t. Lucie and Caloosahatchee Rivers. 

6. Describe after-action cha~ges to the action area. . 
7. Describe.measures that will be implemented to avoid or minimize advei:se·effects and 

enhance beneficial effec~ to list~ species and their habitats (whether designated or not). 
I 

Also enclosed are Johnson's seaJ ass survey guidelines. Johnson's seagrass surveys must be 
conducted during the growing seiison between April 1st and August 31st. · , . . 1·. . . 
Section 7 allows NMFS up to 90 ~ays to conclude formal consultation with your agency, and an 
additional ~5 days to prepare ~ur piological opinion (~°:less we _mutu!"lly ai!e_e to an exte~ion). • 
Therefore, 1f form!ll consultation 1s necessary, our anticipated b1ological op1mon compleuon date 
is 135-days from the date ofour receipt ofthe information requesteq above. The ESA requires 
that, after initiation offormal con~ultation, the federal actipn agency must make no irreversible 

· ·or irretrievable commitment ofre.sources that limits future options. This practice ensures agency 
actions do not preclude the fonnuiation and implementation ofre~nable and prudent 
alternatives that avoid jeop~izin~ the continued existence ofendangered or threatened species, 
or destroying or ~odifying their cptical ha?itats. If the in~ormation we h~vc requested from the 
COE and the apphcant allows us tb detennme that the section 7 consultation can be 
accomplished inf(?rmally, NMFS ~II respond within 30 calendar days ifpossible. 

. . I . . . 
Ifyou have any questions, please ¢ontact Audra Livergood, F~sheries Biologist, at (30S) 595~ 
8352, orby e-mail at Audra.Livergood@noaa.gov. · .

I . 

\ 
I 

I 
I David M. Bernhart 

Assistant Regional Administrator 

I 
for Protected Resources 

Enclosures (2) 
I
I 

cc: F\SER47: Jocelyn Karazsi~ HCD 
Victoria Foster, EP.A I 

IFile: 1514-22 F.l FLJSG 
Ref: T /SER/2006/04089 i 

I 
I 
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Haberer, Yvonne L SAJ 

From: Audra Livergood [Audra.Livergood@noaa.gov] 
Sent: Monday, October 02, 2006 1 :46 PM 
To: Haberer, Yvonne L SAJ 
Cc: Teletha Mincey; Eric Hawk 
Subject: Re: Email address 

Attachments: 04089_LORSS_RAI_Final.pdf; MMLTechReport1070-1_smalltooth sawfish.pdf 

04089_LORSS_RAIMMLTechReportl07 
Flnal.pdf (110... 0-1 smalltooth ... H' y

- - 1 vonne, 

Thanks for the call today. As per our discussion, please find attached the electronic version of our RAI letter in response 

to the draft SEIS for the Lake Okeechobee regulation schedule study proposed modifications and the Mote Marine Lab 

Technical Report on the Movement and habitat use of smalltooth sawfish. I have also included the link to the Smalltooth 

Sawfish Draft Recovery Plan. The Recovery Plan and Federal Register Notice can both be accessed from the following 

website: 

http://www. nmfs. noaa.gov/pr/recovery/plans.htm 

As per our discussion today, I understand that the proposed modifications to the regulation schedule are operations and 

maintenance 

( O&M) and are not CERP-funded. There are no structural modificaitons proposed for this phase of the project. 

However, CERP funding and structural modifications are propsed for the next phase of the project, at which time the COE 

may be able to complete hydrological modeling and surveys needed to determine the affects of the project on Johnson's 

seagrass. NMFS provided the COE with Bob Virnstein's contact information. Dr. Virnstein has mapped known locations of 

Johnson's seagrass in the Indian River Lagoon. A three-dimensional hydrological model should be able to determine the 

direction and flow of the freshwater releases into estuarine and marine waters. This will assist NMFS in determining 

whether Johnson's seagrass will be affected by the freshwater releases, once the mapping information is obtained. 

Please consider the request for additional information and recommendations provided below to be a supplement to the 

attached RAI 

letter: 

The National Marine Fisheries Service ( NMFS) recommends that the Corps of Engineers ( COE) run a three

dimensional hydrological model to predict the following: 

1) The distribution and flow of the freshwater releases as they make their way from the mouth of the St. Lucie and the 

Caloosahatchee Rivers into estuarine and marine waters. We are especially concerned about the direction and flow of the 

releases at the mouth of the St. Lucie River since this area is within the range of Johnson's seagrass. In addition, the St. 

Lucie Inlet is designated critical habitat for Johnson's seagrass. If the St. Lucie Inlet is part of the action area, the COE 
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should determine whether the proposed project would adversely modify designated critical habitat for Johnson's seagrass. 

2) Please describe the baseline and after-action salinity regime in the estuarine and marine waters that will be affected by 

the freshwater releases. We are especially concerned about changes in salinity in areas that support Johnson's seagrass. 

Please include approximate water depths ( at high and low tides) in areas that support Johnson's seagrass that would be 

affected by changes to the baseline salinity. 

If you have any questions concerning this e-mail or the attachments, please contact me by e-mail or by telephone at 

305-595-8352. 

Thank you, 

Audra Livergood 

Haberer, Yvonne L SAJ wrote: 

> 

> 

> Yvonne Haberer 

> Biologist 

> U.S. Army Corps of Engineers 

> Planning Division 

> Environmental Branch 

> 701 San Marco Boulevard 

> Jacksonville, Florida 32207 

> 904-232-1701 

> Yvonne.1.haberer@usace.army.mil 

> 
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DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 
JACKSONVILLE, FLORIDA 32232.0019 

REPI.YTO 
ATTttmON OF 

UUL O 9 2007Planning Division 
Environrnenta1 Branch 

Mr. David Bernhart 
Assistant Regional Administrator, Protected Resources 
National Marine Fisheries Service 
263 13th A venue South 
St. Petersburg, Florida 33701 

Dear Mr. Bernhart: 

This letter is in reference to the Lake Okeechobee Regulation Schedule Study for Lake 
Okeechobee, Florida. 

On August 10, 2006, the U.S. Anny Corps ofEngineers (Corps) submitted to your office a 
Draft Supplemental Environmental Impact Statement (DSEIS) for changes to the Lake 
Okeechobee Regulation Schedule, which served as our Biological Assessment (BA) for the 
endangered smalltooth sawfish (Pristis pectinata) and the threatened Johnson's seagrass 
(Halophilajohnsonii). Your office responded by letter dated September 27, 2006 requesting 
additional information on these species to assist in your evaluation ofpotential effects. 

Following the public review period of the 2006 DSBIS, the Corps received numerous 
comments on the preferred alternative. The comments centered on the need for improving the 
preferred alternative as it related to estuary performance. In an effort to further minimize 
impacts to coastal estuaries, the Corps performed additional plan formulation and subsequent 
hydrologic simulation modeling to improve estuary performance. Since additional formulation 
and modeling was done, which resulted in additional alternatives and an improved preferred 
alternative, it was necessary to revise the 2006 DSEIS instead offinalizing the document. 
During the revision of the DSEIS, your original comments were addressed, and an expanded 
discussion on the smalltooth sawfisb and Johnson's seagrass was completed. 

It is important to add that the proposed alternative regulation schedule represents the best 
operational compromise at this time to improve the environmental health ofmajor south Florida 
ecosystems, while providing for public health and safety during rehabilitation efforts underway 
for the Herbert Hoover Dike. The regulation schedule is an interim schedule until a new 
schedule is developed to accommodate upcoming Comprehensive Everglades Restoration Plan 
(CERP) projects, which would allow additional storage options for Lake Okeechobee water, and 
subsequently reduce undesirable flows to the coastal estuaries. 
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Pursuant to the National Environmental Policy Act (NEPA), enclosed for your review and 
comment is a copy of the Revised Draft Supplemental Environmental Impact Statement (SEIS) for 
the Lake Okeechobee Regulation Schedule. The draft SEIS also constitutes our Biological 
Assessment as required by the Endangered Species Act (ESA) of 1973, as amended . 

. 
The Corps has determined that implementation ofthe preferred alternative regulation schedule 

documented in the Revised Draft SEIS may affect, but would not likely adversely affect, Johnson's 
seagrass (Halophilajohnsonii) or the smalltooth sawfish (Pristis pectinata). 

We request your concurrence with our determination ofeffects pursuant to the ESA. We also 
request comments pursuant to NEPA within 45 days from the date on which the notice of 
availability appears in the Federal Register, which is expected to be on July 6, 2007. Ifyou have 
any questions or need further information, please contact Ms. Yvonne Haberer at 904-232-1701. 

Sincerely, 

Chief, Environmental Branch 

Enclosure 
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UNrTED STATES DEPARTMENT OF COMMERCE 
National Cceenlc and Atmoapherlc: Admlnlatretlon 
NATIONAL MARINE FISHERIES SERVICE 

Southeast Regional Office · 
263 13th Avenue South 
St. Petersburg, FL 33701 
(727) 824-5312, FAX (727) 824-5309 
http://sero.nmfs.noaa.gov 

F/SER31 :AL SEP 11 m 
Mr. David Hobbie, Chief 
Environmental Branch 
Planning Division 
Jacksonville District Corps ofEngineers 
P.O. Box 4970 
Jacksonville, FL 32232 

Re: Draft Supplemental Environmental Impact Statement (DSEIS) for changes to the Lake 
Okeechobee..R.egulation..S.chedule_(LQR.S.__________ 

Dear Mr.Hobbie: 

This responds to your July 9, 2007, letter and DSEIS regarding the subject Corps ofEngineers' 
(COE) study. You indicated that the DSEIS is intended to serve as the COE's biological 
assessment (BA) for the project. The purpose ofthe proposed changes to the LORS is to reduce 
the frequency high volume fresl;lwater releases from Lake Okeechobee to the St. Lucie and 
Caloosahatchee Canals that flow into the downstream St. Lucie and Caloosahatchee Rivers, with 
the ultimate goal of improving the environmental health ofthe St. Lucie and Caloosahatchee 
estuaries. You determined that the proposed activity 1s not likely to adversely affect smalltootb 
sawfish and Johnson's seagrass and requested the National Marine Fisheries Service's (NMFS) 
concurrence, pursuant to section 7 of the Endangered Species Act (ESA). NMFS' 
determinations regarding the effects of the proposed action are based on the description of the 
action in this infoJlJlal consultation. You are reminded that any changes to the proposed action 
may negate the findings of the present consultation and may require reinitiation of consultation 
with NMFS. 

The LORS study area is comprised ofLake Okeechobee, the St. Lucie estuary located at the 
Martin/St. Lucie County line, the Caloosahatchee estuary in Lee County, and to a lesser degree, 
the Everglades Agricultural Area (EAA) located south ofLake Okeechobee, the northern Water 
Conservation Areas (WCAs) located in Broward and Palm Beach Counties, and the Lake Worth 
Lagoon in Palm Beach County, Florida. 

Historically, high water levels in Lake Okeechobee have led to high volume freshwater releases 
to the coastal estuaries causing stress to marine habitats. To lessen some ofthe environmental 
impacts frotn high volume releases offreshwater and to accommodate for Herbert Hoover Dike 
(HHD) structural limitations, a lower lake regulation schedule is necessary. The project has 
many purposes, including flood control. and water supply for agriculture, municipalities, 

http://sero.nrnfs.noaa.gov


Everglades National Park, preservation offish and wildlife, recreation, navigation, and 
pre~ention ofsalt water intrusion. You stated the proposed changes to the LORS represent the 
best operational compromise at this time to improve the environmental health ofcertain major 
ecosystems, while providing for public health and safety as it pertains to the LORS and the HHD 
that is constructed along the perimeter ofLake Okeechobee for flood control purposes. The 
proposed action is operational and does not involve construction or removal of any physical 
structures. The purpose ofthe proposed changes to the LORS is to reduce the number ofhigh 
volume freshwater rel~es from Lake Okeechobee to the St. Lucie and Caloosahatchee Canals 
that flow downstream into the St. Lucie and CaJoosahatchee Rivers, with the ultimate goal of 
improving the environmental health of the St. Lucie and Caloosahatchee estuaries. 

Smalltooth sawfish, Johnson's seagrass, and five species ofsea turtles (loggerhead, Kemp's 
ridley, green, leatherback and bawksbill) protected by the ESA and under NMFS' purview, are 
known to occur in the downstream estuarine and marine waters ofthe Lake Okeechobee 
watershed. Johnson' s seagrass is found on the Atlantic coast ofFlorida, primarily in lagoonal 
systems from Sebastian Inlet south to central Biscayne Bay. Smalltooth sawfish arc known to 
occur along both the Gulf and Atlantic Coasts ofFlorida, but tend to have a higher density at the 

---mouth-ofthe-€aloosahatchee-River-as-oompar-ed-to-the.St-1.u~.vcr....---Their--eor-e.unge.extends 
along the Everglades coast from the Ten Thousand Islands to Florida Bay, with moderate 
occurrence in the Florida Keys and at the mouth of the Ca]oosahatchee River1

• NMFS believes 
the project would have no effect on sea turtles because the project does not have any elements 
with the potential to affect sea turtles. There is no designated critical habitat within the project 
area. 

NMFS believes smalltooth sawfish and Johnson's seagrass may be affected by the proposed 
work. NMFS does not believe the project would have any direct effects on these species because 
the proposed changes to the LORS are operational and do not involve any construction or 
removal ofphysical structures'. Indirect effects may include potential changes in the movement 
patterns ofindividual smalltooth sawfish either upstream or downstream as a result ofchanges in 
salinity (related to the amount of freshwater flow) within the downstream waters ofthe 
Caloosahatchee and St. Lucie estuaries. NMFS believes the preferred alternative may have an 
indirect benefit for seagrasses in the St. Lucie estuary, including Johnson's seagrass, because 
implementation ofthe preferred alternative would result in fewer high volume freshwater 
discharges from Lake Okeechobee. Infonnation provided in the DSEIS ,indicates that high 
volume freshwater discharges (greater than 3,000 cfs) potentially cause adverse impacts to 
manne waters in the Indian River Lagoon, which may adversely impact seagrasses. By reducing 
the number ofhigh volume freshwater releases to the St. Lucie estuary, it may indirectly benefit 
marine habitats such as seagrass beds. Therefore, NMFS believes implementation ofthe 
preferred alternative may indirectly benefit seagrasses in the St. Lucie estuary, including 
Johnson's seagrass. 

NMFS believes the preferred alternative would have at most an insignificant effect on smalltooth 
sawfish. Based on research conducted by Mote Marine Lab in which scientists tracked the 
piovements ofsix juvenile smalltooth sawfish upstream and downstream ofthe Caloosahatchee 

1 Simpfendorfer, C.A. 2006. Movement and habitat use ofsmalltooth sawfish. Mote Marine Laboratory Technical 
Report 1070, Final Report. . 

2 



River, the resuJts indicate that individuals move further up river in the spring when freshwater 
flows are low and further down river in summer when freshwater flows are high. The results 
suggest there may be a relationship between use ofthe river and salinity.2 NMFS believes 
juvenile small tooth sawfish may be moving away from areas where the salinity is too lo'Y. The 
preferred alternative proposes to reduce the number ofhigh volume freshwater pulse releases to 
the Caloosahatchee and St. Lucie estuaries, with more gradual freshwater releases over a longer 
period. NMFS believes juvenile small tooth sawfish that migrate up river may be able to utilize 
upstream habitats for greater periods of time since there will be fewer high volume releases of 
freshwater under the preferred alternative schedu.Je. We believe that the overalJ effects of the 
proposed action on smalltooth sawfish will either be neutral or insignificant. 

Based on our analysis, we concur with the COE's d(?termination that the proposed action is not 
likely to adversely affect any listed species under our puiview. This concludes your BSA 
consultation responsibilities with NMFS for the proposed project. Be advised that the 
consultation must be reinitiated ifa take occurs or new'information reveals effects ofthe action 
not previously considered, or the identified action is subsequently modified in a manner that 
causes an effect to listed species or critical habitat in a manner or to an extent not previously 

- - . --consid·ered,or-if·a-new·specics-1s-listed-or-criticaJ-habitat-designated--that-may-be-af.feoted-by-.the-- -- - - - -
identified action. 

We have enclosed additional infonnation on other statutory requirements that may apply to this 
action, as well as information on NMFS' Public Consultation Tracking System (PCTS) that 
allows you to track the status ofESA consultations. We look forward to further cooperation with 
you on other projects to ensure the conservation ofour threatened and endangered marine species 
and designated critical habitat, H you have any questions on this consultation or PCTS, please 
contact Audra Livergood, fishery biologist, at (305) 595-8352, or by e-mail at 
Audra.Livergood@noaa.gov. 

Sincerely yours, 

J l Crabtree, Ph.D. 
V- Regional Administrator 

Enclosure 

cc: Jocelyn Karazsia, HCD West Palm Beach 

File: 1514-22.F,l.FL 
Ref: I/SER/2007/04580 

2 Ibid. 
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Additiooal Considerations for ESA Section 7 CoosuJtations (Revised 12-6-200S) 

Marine Mammal Protection Act {MMPA) Recommendations: The Endangered Species Act 
(ESA) section 7 process does not authorize incidental takes ofliste9 or non-listed marine 
mammals. If such ta1ces may occur an incidental ta1ce authorization under MMPA section 101 
(a)(S) is necessary. Contact Ken Hollingshead ofour NMFS Headquarters' Protected Resources 
staffat (30I) 713-2323 for more information on MMPA pennitting procedures. 

Essential Fish Habitat (EFH) Recommendations: In addition to its protected species/critical 
habitat consultation requirements with NMFS' Protected Resources Division (PRD) pursuant to 
section 7 of the ESA, prior to proceeding with the proposed action the action agency must also 
consult with NMFS' Habitat"Consetvation Division (HCD) pursuant to the Magnuson-Stevens· 
Fishery Conservation and Management Act's (MSA) requirements for essential fish habitat 
(EFH) consultation (16 U.S.C. 1855 (b)(2) and 50 CFR 600.905-.930, subpart K). The action 
agency should also ensure that the applicant understands the ESA and EFH processes; that ESA 
and EFH consultations are separate, distinct, and guided by different statutes, goals, and time 
lines for responding to the action agency; and that the action agency will (and the applicant may) 
receive separate consultation correspondence on NMFS lener~ead from HCD regarding their 
concerns anl11orfiffilliz1ngEFI1 consuttati . ·· ---· 

Public Consultation Tracking System (PCTS) Guidance: PCTS is an online query system 
allowing federaJ agencies and U.S. Army Corps ofEngineers' (COE) pennit applicants to track 
the status ofNMFS consultations under ESA section 7 and under MSA sections 305(b)2 and 
305(b)(4): Essential Fish Habitat. Access PCTS via: www.nrnfs.noaa.gov/pcts. Federal agencies 
are required to enter an agency-specific usemame and password to query the Federal Agency 
Site. The Corps Permit Site allows COE permit applicants the ability to check on the current 
status ofClean Water Act section 404 permit actions for which NMFS has conducted an.ESA 
section 7 consultation with the COE since the beginning of the 2001 fiscal year (no password 
needed). 

For COE-permitted projects, click on "Enter Corps Pemut Site ." From the "Choose Agency 
Subdivision (Required)" list, pick the appropriate COE district. At "Enter Agency Permit 
Number" type in the COE district identifier, hyphen, year, hyphen, number. The COE is in the 
processing ofconverting its pen:nit application database to PCTS-compatible "ORM." An 
example pennit number is: SAJ-2005-000001234-IPS-1 . For the Jacksonville District, which has 
already converted to ORM, permit application numbers should be entered as SAJ (hyphen), 
followed by 4-digit year (hyphen), followed bypermit application numeric identifier with no 
preceding zeros. E.g., SAJ-2005-123, SAJ-2005-1234, SAJ-2005-12345. 

For inquiries regarding applications processed by Corps districts that have not yet made the 
conversion to ORM (e.g,, Mobile District), enter the 9-digit numeric identifier, or convert the 
existing COE-assigned application number to 9 numeric digits by deleting all letters, hyphens, 
and commas; converting the year to 4-digit format (e.g., -04 to 2004); and adding additional 
zeros in front of the numeric identifier to make a total of9 numeric digits. E.g., AL05-982-F 
converts to 200500982; MS0S-04401-A converts to 200504401.. PCTS questions should be 
directed to Eric Hawk at Eric.Hawk@noaa.gov. Requests for \ISemame and pass.word should be 
directed to April Wolstencroft (PCTSUsersupport@noaa.gov). 

mailto:PCTSUseTSupport@noaa.gov
mailto:Eric.Hawk@noaa.gov
https://vvww.nmfs.noaa.gov/pcts
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1.0 INTRODUCTION 
The purpose of this Biological Assessment (BA) is to address the effects of freshwater 
discharges associated with the Lake Okeechobee Regulation Schedule (LORS) on any 
threatened, endangered, or proposed species, as well as on any designated or proposed critical 
habitats.  The following information is provided to comply with statutory requirements to use the 
best scientific and commercial information available when assessing the risks posed to listed 
and/or proposed species, as well as designated and/or proposed critical habitat by proposed 
federal actions within the St. Lucie and Caloosahatchee estuarine systems.  This initiation 
package is prepared in accordance with legal requirements set forth under regulations 
implementing Section 7 of the Endangered Species Act (50 CFR 402; 16 U.S.C. 1536 (c); ESA). 

2.0 CONSULTATION SUMMARY 
The U.S. Army Corps of Engineers, Jacksonville District (Corps) conducted early coordination 
and pre-consultation with the National Oceanic and Atmospheric Administration’s National 
Marine Fisheries Service (NMFS) during the formulation of the Supplemental Environmental 
Impact Statement (SEIS) on the Lake Okeechobee Regulation Schedule. A species list was 
requested from NMFS on 15 September 2005. By letter dated 10 August 2006, the Corps 
initiated consultation with NMFS. The Corps made a “no effect” determination on five species 
of sea turtles, and a “may affect, not likely to adversely affect” determination for the smalltooth 
sawfish and Johnson’s seagrass. NMFS replied by letter dated 27 September 2006 that 
additional information would be needed for their evaluation. Additional information was 
provided in the revised draft SEIS dated June 2007. By letter dated 11 September 2007, NMFS 
concurred with the Corps’ determination of “no effect” on the five species of sea turtles and a 
“may affect, not likely to adversely affect” determination for the smalltooth sawfish and 
Johnson’s seagrass. The SEIS also determined that the project was not likely to adversely affect 
Johnson’s seagrass critical habitat. 

NMFS designated critical habitat for smalltooth sawfish subsequent to the species affect 
determination on 2 September 2009 (74 Federal Register 45353). Because critical habitat had 
not been designated for the smalltooth sawfish until after the publication of the SEIS, previous 
consultation evaluated potential effects of the LORS on the species exclusively. However, 
reinitiating ESA Section 7 consultation is required where discretionary federal agency 
involvement or control over the action has been retained (or is authorized by law), and if (1) the 
amount or extent of taking specified in a biological opinion is exceeded, (2) new information 
reveals effects of the action that may affect listed species or critical habitat in a manner or to an 
extent not previously considered, (3) the identified action is subsequently modified in a manner 
that causes an effect to listed species or critical habitat that was not previously considered, or (4) 
a new species is listed or critical habitat designated that may be affected by the identified action 
(50 CFR 402.16). Section 7 of the ESA assures that, through consultation with the NMFS, 



federal actions do not jeopardize the continued existence of any threatened, endangered or 
proposed species, or result in the destruction or adverse modification of critical habitat. As a 
result, the Corps has prepared this BA to address the proposed action in compliance with Section 
7(c) of the ESA of 1973, as amended. 

3.0 DESCRIPTION OF THE PROPOSED ACTION 

3.1 Action Agency 

The Corps’ Jacksonville District is the action agency for the proposed action. 

3.2 Project Authority 

Project authority for the Corps to carry out the action described above is contained in Section 
310 of the 1990 Water Resources Development Act (WRDA), which reads in part: 

“…(1) CENTRAL AND SOUTHERN FLORIDA – The Chief of Engineers shall 
review the report of the Chief of Engineers on central and southern Florida, 
published as house Document 643, 80th Congress, 2nd Session, and other pertinent 
reports, with a view to determining whether modifications to the existing project 
are advisable at the present time due to significantly changed physical, biological, 
demographic, or economic conditions, with particular reference to modifying the 
project or its operations for improving the quality of the environment, improving 
protection of the aquifer, and improving the integrity, capability, and conservation 
of urban water supplies affected by the project or its operations.” 

3.3 Additional Applicants 

As this is a Civil Works project, no other applicants are associated with this action. 

3.4 Proposed Action 

The Corps implements an interim regulation schedule at Lake Okeechobee to accomplish a 
number of goals: 

1) To ensure public health and safety; 
2) To manage Lake Okeechobee at optimal water levels to allow recovery of the 

Lake’s environmental and natural resources; 
3) To reduce high regulatory releases to the estuaries; and 
4) To continue to meet congressionally authorized project purposes, including flood 

control, water supply, navigation, fish and wildlife enhancement, and recreation. 



3.5 Action Area 

The action area is comprised of Lake Okeechobee, the St. Lucie estuary located at the Martin/St. 
Lucie County line, the Caloosahatchee estuary in Lee County, the Everglades Agricultural Area 
located south of Lake Okeechobee, the northern Water Conservation Areas located in Broward 
and Palm Beach Counties, and the Lake Worth Lagoon in Palm Beach County, Florida (see 
Figure 1). The areas considered to be most affected by the lake regulation schedule include Lake 
Okeechobee, the St. Lucie estuary, and the Caloosahatchee estuary.  Other areas within the 
hydrologic regime of Lake Okeechobee could be affected to a lesser degree. 

3.5.1 St. Lucie Estuary 
Part of the Okeechobee Waterway, the St. Lucie Canal is the main eastern flood control outlet for 
Lake Okeechobee. The St. Lucie Estuary is located within portions of both Martin and St. Lucie 
counties on the southeast coast of Florida. The two forks of the St. Lucie Estuary, the North Fork 
and South Fork, flow together near the Roosevelt Bridge at the City of Stuart, and then flow 
eastward approximately six miles to the Indian River Lagoon and Atlantic Ocean at the St. Lucie 
Inlet.  

3.5.2 Caloosahatchee River 
The Caloosahatchee River is the only flood-control outlet leading west from Lake Okeechobee. 
It is part of the Okeechobee Waterway, and it is the only navigable passage between the Gulf of 
Mexico and the Atlantic Ocean when combined with the St. Lucie Canal.  The river extends 
approximately 70 miles from Lake Okeechobee, through the Caloosahatchee Estuary, to the 
lower Charlotte Harbor Basin at San Carlos Bay. The Caloosahatchee River passes through parts 
of Glades, Hendry, and Lee counties. 
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Figure 1: Project location map 



3.6 Duration of the Action 

The Corps began implementing the LORS as outlined in the SEIS on 4 April 2008. As discussed 
in the SEIS, the Corps expects to operate under the LORS until the earlier of: 

1) Implementation of a new Lake Okeechobee schedule as a component of the 
system-wide operating plan to accommodate the Comprehensive Everglades 
Restoration Plan (CERP) Band 1 projects and the State of Florida’s fast track 
Acceler8 projects; or 

2) Completion of the Herbert Hoover Dike (HHD) seepage berm construction or 
equivalent dike repairs for reaches 1, 2, and 3. 

Neither of these actions has been completed to date. 

3.7 Project Implementation 

The proposed action is operational, and it does not involve construction or removal of any 
physical structures. 

3.8 Purpose of the Action 

The purpose of this action is to manage Lake Okeechobee at a lower lake schedule and to reduce 
the number of high volume freshwater releases from Lake Okeechobee to the Caloosahatchee 
and St. Lucie estuaries.  Evidence of this need has been clearly established for ecological 
reasons, such as the continued deterioration of Lake Okeechobee’s littoral zone and both the 
Caloosahatchee and St. Lucie estuaries.  The need to manage the lake at lower levels is also 
driven by integrity issues with the HHD levee system that protects the surrounding communities 
from flood damage. 

The purpose of the proposed changes to the LORS is to reduce the number of high volume 
freshwater releases from Lake Okeechobee to the St. Lucie and Caloosahatchee Canals that flow 
downstream into the St. Lucie and Caloosahatchee Rivers, with the ultimate goal of improving 
the environmental health of the St. Lucie and Caloosahatchee estuaries. 

No mitigation is required for the proposed action. 

4.0 DESCRIPTION OF LISTED SPECIES AND CRITICAL HABITAT 

4.1 Federally Listed Species under NMFS Purview 

Listed species protected by the ESA and under the NMFS’ purview that are known to occur in 
the downstream estuarine and marine waters of Lake Okeechobee include the smalltooth sawfish 



(Pristis pectinata); Johnson’s seagrass (Halophila johnsonii); loggerhead sea turtle (Caretta 
caretta); leatherback sea turtle (Dermochelys coriacea); Kemp’s ridley sea turtle (Lepidochelys 
kempii); Hawksbill sea turtle (Eretmochelys imbricata); and the green sea turtle (Chelonia 
mydas). By letter dated 11 September 2007, NMFS concurred with the Corps’ determination of 
“no effect” on the five species of sea turtles due to the project not having any elements with the 
potential to affect sea turtles. NMFS also concurred with the determination of “may affect, not 
likely to adversely affect” on Johnson’s seagrass and smalltooth sawfish.  Johnson’s seagrass 
potentially benefits from the project as a result of fewer high-volume freshwater discharges from 
Lake Okeechobee, while project effects to the smalltooth sawfish would have at most 
insignificant effects due to the species’ capability of migrating upstream or downstream in the 
Caloosahatchee River to withstand salinity fluctuations. Table 1 provides a list of the protected 
species that may be affected by the proposed action. 

Table 1: List of protected species that may be affected by the proposed action 

Common Name Scientific Name Federal Status Corps’ 
Determination 

NMFS 
Concurrence 

Smalltooth 
Sawfish 

Pristis pectinata Endangered May Affect Yes 

Johnson’s 
Seagrass 

Halophila 
johnsonii 

Threatened May Affect Yes 

Loggerhead sea 
turtle 

Caretta caretta Threatened No Effect Yes 

Leatherback sea 
turtle 

Dermochelys 
coriacea 

Endangered No Effect Yes 

Kemp’s ridley sea 
turtle 

Lepidochelys 
kempii 

Endangered No Effect Yes 

Hawksbill sea 
turtle 

Eretmochelys 
imbricata 

Endangered No Effect Yes 

Green sea turtle Chelonia mydas Endangered No Effect Yes 

4.2 Designated Critical Habitat 

The action addressed within this document falls within designated critical habitat for the 
smalltooth sawfish in the Caloosahatchee River and designated critical habitat for Johnson’s 
seagrass in the St. Lucie Inlet. 

4.2.1 Critical Habitat for Johnson’s Seagrass 
The action area includes designated critical habitat for Johnson’s seagrass in the St. Lucie 
estuary. NMFS’ 11 September 2007 letter states that NMFS believed the preferred alternative 
may have an indirect benefit for seagrasses in the St. Lucie estuary, including Johnson's seagrass, 
because implementation of the preferred alternative would result in fewer high volume 
freshwater discharges from Lake Okeechobee. No additional information has developed since 
the time of this consultation letter that would warrant a change in the Corps’ determination for 
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designated critical habitat for Johnson’s seagrass; therefore, the Corps maintains their 
determination that the project will not destroy or adversely modify designated critical habitat for 
Johnson’s seagrass (Figure 2).  The 11 May 2007 NMFS concurrence letter did not provide their 
concurrence with the Corps’ determination for designated critical habitat for Johnson’s seagrass; 
therefore, the Corps is requesting that NMFS include their decision on Johnson’s seagrass critical 
habitat in their response to this consultation.  

Figure 2: Johnson’s seagrass critical habitat in the St. Lucie estuary 

4.2.2 Critical Habitat for the Smalltooth Sawfish 
In addition to the threatened and endangered species noted above, a portion of the project area 
now includes recently designated critical habitat for the smalltooth sawfish.  As stated in the final 
rule published in the Federal Register on 2 September 2009, critical habitat consists of two 
primary units: the coastal and estuarine habitats of Charlotte Harbor and the Thousand Islands.  
The Caloosahatchee River, the recipient of seasonal freshwater discharges and the only flood-
control outlet leading west from Lake Okeechobee, is within the boundary of the Charlotte 
Harbor unit (Figure 3). 
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In defining primary constituent elements characterizing smalltooth sawfish critical habitat, 
NMFS determined that the essential features necessary to ensure juvenile recruitment and 
conservation of the smalltooth sawfish are red mangrove and shallow euryhaline habitats 
characterized by water depths between the Mean High Water line and three feet measured at 
Mean Lower Low Water.  These conditions contribute to predator avoidance and habitat prey in 
areas presently utilized as nursery grounds. 

Figure 3: Smalltooth sawfish critical habitat in the Caloosahatchee River estuary 

5.0 EFFECTS OF THE ACTION 

5.1 Species Biology 

5.1.1 Smalltooth Sawfish Natural History 
Information related to the distribution and range, life history, and habitat usage of smalltooth 
sawfish at the time critical habitat was designated on 2 September 2009 is found in the final rule 



(74 FR 45353-45378).  Further information is found in NOAA Fisheries’ Smalltooth Sawfish 
Recovery Plan (NMFS, 2009). Since NMFS’ key conservation objective for the species outlined 
in the rulemaking for designating critical habitat was to facilitate recruitment into the adult 
sawfish population by protecting juvenile nursery areas, it is particularly important to understand 
the effects of salinity changes to juvenile sawfish in their designated critical habitat.  Several 
studies conducted in recent years have tracked juvenile sawfish movements in relation to salinity 
changes in the Caloosahatchee River and its estuary (Simpfendorfer et al., 2011; Poulakis et al., 
2011; and Poulakis et al., 2012). 

5.1.2 Smalltooth Sawfish Response to Salinity Variations 
Simpfendorfer et al. (2011) and Poulakis et al. (2012) conducted studies to assess how changes 
in environmental conditions within estuarine areas affected the presence, movements, and 
activity space of smalltooth sawfish.  The Simpfendorfer et al. (2011) study fitted 40 juvenile 
sawfish in the Caloosahatchee River estuary with acoustic tags and monitored them from 1 to 
473 days between 2005 and 2007.  The study also monitored salinity levels in the range of the 
monitored sawfish.  Simpfendorfer et al. (2011) found that smalltooth sawfish preferred salinities 
between 18 and at least 24 practical saline units (psu), while longer-term studies in this region 
expanded that range from 18 to 30 psu (Poulakis et al., 2011; Poulakis et al., 2012).  Smalltooth 
sawfish moved within these ranges in part to stay within this salinity preference; however, 
sawfish were found throughout the entire range of conditions encountered (temperatures between 
14.6 and 32.6 C; salinity ranges from 0.1 to 33.6 psu, and freshwater inflow from 0.0 to 627.4 
m3s-1; Simpfendorfer et al., 2011).  Freshwater flows from Lake Okeechobee affected the 
location of species in the estuary, but it was not clear whether or not these movements threatened 
recovery of the species (Simpfendorfer et al., 2011). 

Although the reason for juvenile sawfish movements is unclear, changes in salinity could directly 
affect sawfish physiology, or it could cause a change in prey distribution that subsequently 
affects sawfish location in the river. The propensity to move in relation to salinity changes 
varied based on age.  Individuals approaching one year were the most mobile, while neonates 
were less likely to move as a result of salinity variations (Simpfendorfer et al., 2011).  

Poulakis et al. (2011) also observed smalltooth sawfish in a wide range of physicochemical and 
habitat conditions.  In general, juvenile sawfish preferred waters less than 1 meter deep, warmer 
than 30° C, with salinities between 18 and 30 psu, and with dissolved oxygen concentrations of 
greater than 6 mg L-1 . The salinity ranges observed during the Poulakis study were wider than 
those encountered by Simpfendorfer et al. (2011).  Poulakis et al. (2011) also noted that 
predation on juvenile smalltooth sawfish appeared to be low over a broad range of salinities.  

5.1.3 Smalltooth Sawfish Habitats 
The Smalltooth Sawfish Recovery Plan identifies protecting and restoring smalltooth sawfish 
habitats as one of its three overarching recovery objectives.  One of the criteria required for the 
sawfish to be down-listed is to manage freshwater flow regimes (including timing, distribution, 
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quality, and quantity) into recovery regions G, H, I, J, K (Figure 4), and one additional region to 
maintain salinities within the preferred physiological limits of juvenile smalltooth sawfish. 

According to the final rule designating critical habitat for the smalltooth sawfish, juvenile 
sawfish encounters were highly correlated with euryhaline habitat areas (Simpfendorfer and 
Wiley, 2006).  Euryhaline habitat areas are defined in the rule as, “areas with wider salinity 
ranges and receiving freshwater input (74 FR 45365).” 

Figure 4: Recovery Regions for Smalltooth Sawfish along the Gulf of Mexico and U.S. 
Atlantic Coast 

5.2 Critical Habitat 

5.2.1 Mangrove Response to Salinity Variations 
Jiang et al. (2012) developed a model to estimate the resilience of a system against a regime 
shift. Their model was applied to a halophytic mangrove and glycophytic hardwood hammock 
ecotone to measure its resilience to storm surge.  The boundary between these two vegetative 



types is typically distinct, with only slight changes in topography.  The authors noted that a 
disturbance, such as an input of salinity to the soil from a storm event, could upset this ecotone 
boundary.  This could possibly cause salinity-tolerant vegetation to migrate inland.  For the 
model developed in this study, the authors found a pulse disturbance was not sufficient to cause a 
regime shift in the vegetative boundary.  Any change in salinity would have to be held at a high 
level for some time for this type of boundary shift to occur (Jiang et al., 2012). Although this 
study provides only limited data on how mangrove habitats respond to salinity variations, it 
suggests that pulses of freshwater released from Lake Okeechobee would not be sufficient to 
affect red mangrove habitats that provide nursery functions to juvenile smalltooth sawfish. 

5.2.2 Changes to Stage Elevations 
There currently is no data available to demonstrate how releases from Lake Okeechobee (at 
control structure S-77) and from control structure S-79 (that includes flow from basin runoff) 
elevate stage levels within the Caloosahatchee River. It is expected that water elevations would 
increase as the stream discharge increases; however, more detailed analysis and modeling (i.e. 
releases and basin runoff) would be necessary to provide a watershed view of the resulting 
changes to water elevations and stage durations in the estuary.  Since the typical river bottom 
profile is deeper in the center and becomes shallower at the banks, increased discharge to the 
river may actually increase the horizontal space available to juvenile sawfish between the Mean 
High Water line (MHWL) and the 3-foot contour.  Stream velocity would also change with a 
change in discharge, which may affect any subsequent change in water elevation and stage 
duration. It is also important to note that stream profiles change from the headwaters of a stream 
to the mouth of the stream.  At the headwaters, streams are generally more concave, while they 
tend to flatten out and have larger floodplains closer to their mouths.  The concavity of the 
stream profile and the slope of the stream’s banks would alter the effect of increased discharge 
on the availability of horizontal habitat between the MHWL and the 3-foot contour available to 
juvenile sawfish due to increased elevation. 

5.2.3 Salinity Variations 
By definition, the term “euryhaline” used in the designation of smalltooth sawfish critical habitat 
(74 FR 45353, September 2, 2009) indicates a species that is able to tolerate a wide range of 
salinities.  While discharges resulting from LORS alter the natural salinity of the Caloosahatchee 
River and, to a lesser extent, the Charlotte Harbor Estuary, the effects are less significant than the 
previous hydrologic regime used to manage Lake Okeechobee (see Figure 4). Further, the 
salinity variations resulting from decisions made under LORS are not outside of the boundaries 
of the natural variation of this system.  This habitat experienced wider variations in salinity and 
flows prior to the current LORS program, when NMFS initially designated this region as critical 
habitat for the smalltooth sawfish.  As the action area provided the prime habitat for juvenile 
sawfish to warrant its designation, it was likely acclimated to wide changes in salinity and flows 
prior to the implementation of LORS.  It is not likely that LORS has adversely affected this 
habitat since designation. 
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Figure 5: Thirty-day mean flows from S-79 (at Lake Okeechobee) and S-77 (basin runoff) 

In the figure above, the dark blue indicates flows resulting from basin runoff, while the red 
indicates flows resulting from Lake Okeechobee discharges.  Note that mean flows prior to the 
implementation of LORS in April 2008 were more extreme than those subsequent to LORS 
implementation.  In addition, the graph shows that flows resulting from basin runoff often 
account for a majority of the flow through control structure S-77. 

5.3 Effect Determination 

5.3.1 The Smalltooth Sawfish and “May Affect, But Not Likely to Adversely Affect” 
Determination 

Smalltooth sawfish have been reported in the Pacific and Atlantic Oceans, and the Gulf of 
Mexico; however, the United States population is found only in the Atlantic Ocean and Gulf of 
Mexico.  Historically, the United States population was common throughout the Gulf of Mexico 
from Texas to Florida, and along the east coast from Florida to Cape Hatteras.  The current range 
of this species includes peninsular Florida, with some regularity only in south Florida from 
Charlotte Harbor to Florida Bay. Juvenile sawfish use shallow habitats with a lot of vegetation, 
such as mangrove forests, as important nursery areas.  Many such habitats have been modified or 



lost due to development of the coastal areas of Florida and other southeastern states.  The loss of 
juvenile habitat likely contributed to the decline of this species. 

In consultation with NMFS on the Final SEIS for LORS (11 September 2007), NMFS concurred 
with the Corps’ determination that the proposed regulation schedule would not likely adversely 
affect the smalltooth sawfish stating that “the preferred alternative would have at most an 
insignificant effect on smalltooth sawfish”. Upon review of the most current information 
available, there is no new evidence that indicate project actions have an adverse impact on the 
species, therefore, the Corps has determined the smalltooth sawfish may be affected, but is not 
likely to be adversely affected, by LORS. 

5.3.2 Smalltooth Sawfish Critical Habitat and “May Affect, But Not Likely to Adversely Affect” 
Determination 

The portion of the Caloosahatchee River designated as critical habitat for smalltooth sawfish was 
established under the previous regulation schedule utilized prior to LORS during the review and 
designation process.  Since LORS reduced the number and severity of freshwater pulses to the 
River and Estuary, the Corps concludes that LORS has improved this portion of the designated 
sawfish critical habitat since its designation in 2009, and could be considered to have a beneficial 
effect. Based on available information regarding potential impacts to the primary constituent 
elements, the Corps has determined that the action may affect, but is not likely to adversely 
affect, designated critical habitat for the smalltooth sawfish. 

5.4 Direct Effects 

Discharging large volumes of freshwater from Lake Okeechobee to the St. Lucie and 
Caloosahatchee estuaries during the wet season significantly reduces salinities and increases 
nutrient loading; all of which has a profound adverse effect on estuarine flora and fauna, along 
with impacts to recreational opportunities and economic growth. Implementation of LORS, 
however, has allowed Lake Okeechobee to be managed at more optimal lake levels, thus 
allowing recovery of the lake’s biological and natural resources; fish and wildlife resources 
including threatened and endangered species; while maintaining water supply, flood protection, 
and the structural integrity of the dike to ensure public health and safety. Equally important has 
been the reduction of extreme regulatory freshwater releases to the estuaries, all of which has 
been a significant improvement over the previous Lake Okeechobee Regulation Schedule (Water 
Supply and Environment). 

5.5 Indirect Effects 

As a result of holding less water in Lake Okeechobee and reducing extreme volumes of 
freshwater releases to the estuaries, this project indirectly benefits natural resources, including 
threatened and endangered species and oyster beds.  Maintaining euryhalene conditions benefits 
downstream organisms by stabilizing water quality and salinities required to improve and sustain 



estuarine communities. Manatee and sea turtles, who feed on seagrasses and/or benthic 
invertebrates in the project area, are expected to benefit from the reduction of freshwater 
discharges.  Although adverse effects to the estuaries are anticipated, and full restoration can 
only be achieved by constructing future storage reservoirs, LORS has already demonstrated a 
significant improvement over the previously employed Water Supply and Environment schedule. 

5.6 Interrelated and Interdependent Actions 

The SEIS outlines a number of actions that are related to LORS, and which may affect the study 
area in the future.  Many of these studies/projects fall under CERP.  Cumulatively, these projects 
would provide improvements in water deliveries to the coastal estuaries such as the 
Caloosahatchee and St. Lucie.  Some major projects that would directly or indirectly improve the 
quantity, quality, timing and distribution of water to the Caloosahatchee Estuary are the 
Southwest Florida Feasibility Study, C-43 Basin Storage Reservoir, Picayune Strand Hydrologic 
Restoration and Central Everglades Planning Project.  Please refer to the SEIS for a summary of 
these projects, as well as other projects that directly or indirectly impact the South Florida 
ecosystems surrounding Lake Okeechobee.  Additional details on CERP projects can also be 
found on the CERP website found at http://www.evergladesplan.org. 

Aside from CERP projects, there are many studies and projects that directly address water 
quality issues for Lake Okeechobee including Florida’s Everglades Construction Project, 
initiatives to store lake water on public/private lands, and the Water Shortage Management Plan. 
More information concerning these efforts is found in the SEIS. 

5.7 Cumulative Effects of State and Private Actions in the Project Area 

Projects that cumulatively affect LORS are related to water quality improvements mandated by 
laws, statutes, agreements and permits, to assist in environmental restoration efforts underway 
for central and south Florida. These include projects dealing with water quality issues for Lake 
Okeechobee; construction of storm water treatment areas; best management practices, surface 
water improvement and management, pollutant load reductions, settlement agreement and 
consent decree, and Lake Okeechobee and Estuary Recovery. Other interagency initiatives are 
designed to provide measurable improvements to water quality and water quantity in Lake 
Okeechobee and the St. Lucie and Caloosahatchee estuaries. Collectively and cumulatively, 
these water quality improvement efforts would reduce elevated nutrient levels, reduce the levels 
of re-suspended sediments, and may reduce the rapid expansion of exotic and nuisance plant 
growth in Lake Okeechobee and other system water bodies. 

5.8 Cumulative Effects of Proposed Action 

Many projects have been initiated or identified for the central/southern portion of Florida, which 
may affect the study area in the future. Several projects fall under CERP, which essentially are 

http://www.evergladesplan.org/


habitat restoration efforts. Cumulatively, these projects would provide improvements in water 
deliveries to the coastal estuaries such as the Caloosahatchee and St. Lucie. Some major projects 
that would directly or indirectly improve the quantity, quality, timing and distribution of water to 
the Caloosahatchee Estuary are the Southwest Florida Feasibility Study, C-43 Basin Storage 
Reservoir, Picayune Strand Hydrologic Restoration, and Central Everglades Planning Project. 
Those directly affecting the St. Lucie Estuary are Indian River Lagoon South and C-44 Basin 
Storage Reservoir. Projects directly affecting estuaries and Lake Okeechobee are the Lake 
Okeechobee Watershed Project and Kissimmee Restoration. The Everglades Agricultural Area 
Reservoirs will also benefit the physiographic ecosystems influenced by Lake Okeechobee. 

6.0 CONCLUSIONS 

6.1 Changes to Stream Stage Levels 

Although releases from Lake Okeechobee under LORS would result in temporary elevations in 
stage level throughout the Caloosahatchee River, the effect of these elevations on the designated 
critical habitat between MLW and the three foot depth contour is unknown.  Additional 
information of the stream profile, velocity, and discharge throughout the stretch of the 
Caloosahatchee River designated as critical habitat would be required to conduct this type of 
analysis, and this data is not available (see Section 7.2 for more information). 

6.2 Salinity Variations within Critical Habitat 

As previously discussed, the salinity regime under LORS results in fewer and less severe pulses 
of freshwater to the Caloosahatchee River than the previous schedule utilized prior to the 
implementation of LORS in April 2008.  Although data exists that may allow for a comparison 
of salinity ranges in natural riverine systems in this region with those in the Caloosahatchee 
River, this analysis is not within the scope of this BA (see Section 7.3 for more information). 
However, this type of analysis may be useful for further identifying the potential effects of 
LORS on the species and its habitat. 

6.3 Determination 

In consultation with NMFS on the Final SEIS for LORS (11 September 2007), NMFS concurred 
with the Corps’ determination that the proposed regulation schedule would not likely adversely 
affect the smalltooth sawfish stating that “the preferred alternative would have at most an 
insignificant effect on smalltooth sawfish”. Upon review of the most current information 
available, there is no new evidence that indicates project actions have an adverse impact on the 
species, therefore, the Corps has determined the smalltooth sawfish may be affected, but is not 
likely to be adversely affected by LORS. 



The portion of the Caloosahatchee River designated as critical habitat for smalltooth sawfish was 
established under the previous regulation schedule utilized prior to LORS during the review and 
designation process.  Since LORS reduced the number and severity of freshwater pulses to the 
River and Estuary, the Corps concludes that LORS has improved this portion of the designated 
sawfish critical habitat since its designation in 2009, and could be considered to have a beneficial 
effect.  Based on available information regarding potential impacts to the constituent elements, 
the Corps has determined that the action may affect, but is not likely to adversely affect, 
designated critical habitat for the smalltooth sawfish. 

The Corps will continue discussions with the NMFS in the event of project operational 
modifications or new information relative to the smalltooth sawfish species or its designated 
critical habitat.  This document will be submitted for informal consultation with the NMFS 
pursuant to Section 7 of the ESA. 

7.0 RECOMMENDATIONS 

7.1 RECOVER’s 2014 Systems Status Report 

The CERP Restoration, Coordination, and Verification group (RECOVER) is compiling data for 
the 2014 Systems Status Report (SSR) for the region.  The last SSR was published in 2009, and 
is available online at http://evergladesplan.org/pm/ssr_2009/ssr_main.aspx. The 2014 SSR will 
be the fourth in a series of system-wide reports that provide a thorough accounting of the CERP 
Monitoring and Assessment Plan (MAP).  The goal of MAP is to document status and trends of 
the essential and defining attributes of the South Florida ecosystem.  

The Caloosahatchee River, Caloosahatchee Estuary, and the lower Charlotte Harbor Estuary are 
identified in the SSR as the Northern Estuaries (west).  The 2009 SSR was completed as CERP 
was initially being implemented; therefore, the 2009 SSR assessed baseline information for the 
region.  The 2014 SSR will assess results from the initial CERP projects constructed, which will 
allow for further analysis of LORS’ affect on the designated critical habitat. 

7.2 Watershed Modeling of Stream Elevations 

Pending the availability of funding, additional modeling of LORS discharges on water levels 
may provide valuable information for identifying the critical habitat most at risk from fluctuating 
stage levels. As mentioned previously, additional data would be required to fully assess the 
impacts of LORS releases on stage elevations and durations within the Caloosahatchee River. 
Stream profiles, velocities, and discharges could be obtained for reaches of the Caloosahatchee 
River within the designated critical habitat.  These data could be modeled to further analyze the 
effects of Lake Okeechobee releases on stream elevations.  The results of the stream elevations 
modeling could be used to make inferences on potential effects of the discharges to stream 
habitats, including mangrove habitats, utilized by juvenile sawfish. 

http://evergladesplan.org/pm/ssr_2009/ssr_main.aspx


7.3 Salinity 

The U.S. Environmental Protection Agency (USEPA) manages the STORET (short for STOrage 
and RETrieval) Data Warehouse, which is a repository for water quality, biological, and physical 
data.  This online data warehouse is used by state environmental agencies, the USEPA and other 
federal agencies, universities, private citizens, and many others.  STORET includes salinity data 
collected from the Peace River, located north of the Caloosahatchee River.  These data could be 
compared with data collected from locations in the Caloosahatchee River at similar distances 
from the mouths of the rivers to determine whether significant variations in salinity occur 
between these two systems resulting from LORS. 

7.4 Environmental Fluid Dynamics Code 

The Corps’ Water Resources Engineering Branch (EN-W) is in the process of updating the 
Environmental Fluid Dynamics Code (EFDC).  EFDC is a state-of-the-art hydrodynamic model 
that can be used to simulate aquatic systems in one, two, and three dimensions. It has evolved 
over the past two decades to become one of the most widely used and technically defensible 
hydrodynamic models in the world. This is expected to enhance the capabilities of EN-W on 
day-to-day operational decisions while providing modeling support to Operations Division for 
salinity modeling based on Lake Okeechobee releases. 
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Chief, Environmental Branch 
Jacksonville District, Corps of Engineers 
Department of the Army 
P. 0 . Box 4970 
Jacksonville, Florida 32232-0019 

Ref.: U.S . Army Corps ofEngineers, Lake Okeechobee Regulation Schedule, Broward, Lee, Martin, 
Palm Beach, St. Lucie Counties, Florida 

Dear Sir or Madam: 

This document responds to your letter dated January 14, 2013, Biological Assessment (BA), and 
project-effect detenninations submitted to National Marine Fisheries Service (NMFS) pursuant to 
Section 7 of the Endangered Species Act (ESA). We requested additional information that was 
provided on January 9, 2014 and November 18, 2014. The Jacksonville District is proposing to 
adhere to the Lake Okeechobee Regulation Schedule (LORS) for periodic freshwater discharges to 
the Caloosahatchee and St. Lucie estuaries, which will accomplish several goals: l) ensure public 
health and safety, 2) manage Lake Okeechobee at optimal water levels to allow recovery of the lake' s 
environmental and natural resources, 3) reduce high regulatory releases to the estuaries, and 4) 
continue to meet congressionally authorized project purposes, including flood control, water supply, 
navigation, fish and wildlife enhancement, and recreation. In a previous consultation in 2007, we 
concurred with your determination that the implementation of LORS would not likely adversely 
affect smalltooth sawfish and Johnson's seagrass, with a condition that consultation should be 
re initiated if new information revealed that the effects of the action may affect listed species or 
critical habitat in a manner or to an extent not previously considered. At that time, critical habitat 
had not been designated for smalltooth sawfish; hence, reinitiation of consultation was required to 
evaluate potential effects to this critical habitat. The availability of new information regarding 
smalltooth sawfish, and the official designation of smalltooth sawfish critical habitat warrants 
reirtitiation of consultation. On April 20,2015, USACE made a request to include a discussion of 
project effects on Johnson's seagrass critical habitat as NMFS had not provided concurrence on the 
Corps's detennination on designated critical habitat for Johnson' s seagrass in our May 11, 2007 
letter. 

Along with information about critical habitat for Johnson's seagrass, the supplemental BA addresses 
new information on smalltooth sawfish and their critical habitat. It reiterates the conclusions 
regarding the effects on smalltooth sawfish, and concludes that the proposed actions may affect, but 
are not likely to adversely affect, smalltooth sawfish designated critical habitat. Our determinations 
regarding the effects of the proposed actions on smalltooth sawfish designated critical habitat and 
Johnson's seagrass critical habitat are based on the description of the actions in this infonnal 
consultation. You are reminded that any changes to the proposed actions may negate the findings of 
the present consultation and may require reinitiation of consultation with NMFS. 

http://sero.nmfs.noaa.gov


The action area is comprised of Lake Okeechobee, the St. Lucie estuary located at the Martin/St. 
Lucie County line, the Caloosahatchee estuary in Lee County, and to a lesser degree, the Everglades 
Agricultural Area located south of Lake Okeechobee, the northern Water Conservation Areas located 
in Broward and Palm Beach Counties, and the Lake Worth Lagoon in Palm Beach County, Florida 
(Figures 1 and 2). ' ', 

I 
II0111,! 

L__ 

I 

Figure 1. Project location map (drawing from LORS Supplemental Biological Assessment USACE January 2013) 
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Figure 2. LORS action area showing smalltooth sawfish designated critical habitat outlined in pink (©Google 2013) 

You have stated that the Corps proposes to continue to adhere to the existing LORS for periodic 
freshwater discharges to the Caloosahatchee and St. Lucie estuaries, as it was outlined in the 
November 2007 Final Supplemental Environmental Impact Statement. You further stated that the 
regulation schedule continues to represent the best operational compromise at this time to improve 
the environmental health of certain major ecosystems, while providing for public health and safety as 
it pertains to the LORS and the Herbert Hoover Dike, which surrounds Lake Okeechobee. The 
purpose of the action is to manage Lake Okeechobee at a lower lake schedule and to reduce the 
number of high-volume freshwater releases from Lake Okeechobee to the Caloosahatchee and St. 
Lucie estuaries. 

Effects Analysis 
Smalltooth Sawfish 
Smalltooth sawfish are known to occur along both the Gulfand Atlantic Coasts of Florida, but tend 
to have a higher density in the Caloosahatchee estuary. Their core range extends along the 
Everglades coast from the Ten Thousand Islands to Florida Bay, with moderate occurrences in the 
Florida Keys and to the Caloosahatchee River estuary. NMFS believes sawfish may be indirectly 
affected by LORS, but does not believe there would be any direct effects on these species because 
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LORS involves only operational modifications and does not involve any construction or removal of 
physical structures. 

Indirect effects may include potential changes in the movement patterns of individual smalltooth 
sawfish either upstream or downstream as a result of changes in salinity as related to the amount of 
freshwater flow within the downstream waters of the Caloosahatchee. Previous research conducted 
by Mote Marine Lab tracking the movements ofjuvenile smalltooth sawfish indicated that they move 
farther upriver in the spring when freshwater flows are low and farther downstream during the 
summer when freshwater flows are high. A more recent study that continued tracking of smalltooth 
sawfish revealed that smalltooth sawfish prefer saliil..ities between 18 and 30 psu (practical saline 
units) and move within this range in part to stay within this salinity preference, but they were also 
encountered in salinities ranging from 0.1-33 .6 psu 1• According to the BA; while discharges 
resulting from LORS alter the natural salinity of the Caloosahatchee River and estuary, the effects 
are less significant than the previous hydrologic regime used to manage Lake Okeechobee, which 
was in effect during the time when NMFS initially designated this region as critical habitat for the 
smalltooth sawfish. Therefore, the habitat experienced wider variations in salinity and flows prior to 
the current LORS program, which NMFS determined were insignificant. 

While smalltooth sawfish may be temporarily affected by being unable to use the full range of 
foraging and resting habitats due to avoidance of extreme salinities during unusual adverse 
conditions from unavoidable large freshwater flows, such as those that may be associated with 
storms, we believe these effects will be insignificant since smalltooth sawfish are mobile and can 
avoid extreme conditions. We also believe that given the large area of habitat that is available and 
their ability to readily adapt to their preferred salinities ranging between 18 and 30 psu and to also 
tolerate salinities ranging from 0.1-30 psu, that any salinity changes due to normal operation under 
LORS will be insignificant. 

Smalltooth Sawfish Critical Habitat 
Designated critical habitat for small tooth sawfish consists of 2 primary 1.1nits: the coastal and 
estuarine habitats of Charlotte Harbor and the Ten Thousand Islands. The Caloosahatchee River 
receives seasonal freshwater discharges and is the only flood control outlet leading west from Lake 
Okeechobee. Its estuaries are within the boundary of the Charlotte Harbor unit. The essential 
features necessary to ensure juvenile recruitment and conservation of the small tooth sawfish are red 
mangrove and shallow euryhaline habitats characterized by water depths between the mean high 
water line and 3 ft measured at mean lower low water, and areas with wider salinity ranges and 
receiving freshwater input. These conditions contribute to predator avoidance and foraging success 
in areas presently utilized as nursery grounds. 

Research into effects of pulse disturbance affecting salinity in a mangrove and hardwood hammock 
ecotone, such as the type that would be found in the designated critical habitat within the Charlotte 
Harbor unit, revealed that these ecotones are resilient to such disturbances and that it would take a 

1 Poulakis G.R., Stevens P.W., Timmers A.A., Stafford C.J ., and C.A. Simpfendorfer 2012. Movements of Juvenile 
Endangered SmaJltooth Sawfish, Pristis pectinatal in an Estuarine River System: Use of Non-Main-Stem River 
Habitats and Lagged Responses to Freshwater inflow-Related Changes. Environmental Biology ofFishes , 18 
August 20 I 2:1-16. 
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change in salinity to be held at a high level for a long time in order for a regime shift to occur.2 
According to the BA, although these studies provide only limited data on how mangrove habitats 
may respond to salinity variations, they suggest that pulses of freshwater released from Lake 
Okeechobee would be insufficient to affect red mangrove habitats that provide nursery functions to 
juvenile smalltooth sawfish. Therefore, NMFS believes effects to red mangrove habitat would be 
discountable. 

According to the BA, there is currently no data available to demonstrate how releases from Lake 
Okeechobee could elevate stage levels with the Caloosahatchee River. However, since the typical 
river bottom profile is deeper in the center and becomes shalJower at the banks, increased discharge 
to the river may actually increase the horizontal space available to juvenile smafltooth sawfish 
between the mean high water line and the 3-ft contour. Therefore, NMFS believes any changes in 
available shallow water habitat will be insignificant. 

Johnson's Seagrass Crilical Habitat 
NMFS designated Johnson's seagrass critical habitat on April 5, 2000. There are several 
essential features of.Johnson's seagrass critical habitat: 1) adequate water quality, defined as 
being free from nutrient over-enrichment by inorganic and organic nitrogen and phosphorous or 
other inputs that create low oxygen conditions; 2) adequate salinity levels, indicating a lack of 
very frequent or constant discharges of fresh or low salinity waters· 3) adequate water 
transparency which would allow sunlight necessary for photosynthesis; and 4) stable, 
unconsolidated sediments that are free from physical disturbance. All 4 essential features must 
coexist in an area for it to function as critical habitat for Johnson's seagrass. Approximately 
22,574 acres have been designated by NMFS as critical habitat for Johnson s seagrass. These 
areas/acreages are found within IO areas (units), which are found along 200 km of coastline from 
Sebastian Inlet to northern Biscayne Bay, Florida. Johnson' s seagrass critical habitat is found in 
the St. Lucie estuary in Unit D. Unit D is described in the final rule designating critical habitat 
for Johnson's seagrass (50 CFR Part 226) as follows: 

A portion of the Indian River Lagoon, Florida, north of the St. Lucie Inlet, from South 
Nettles Island to the Florida Oceanographic Institute, defined by the following coordinates 
and excluding the Federally~marked navigation channel of the ICW: 

Northwest comer: 27°16'44.04"N, 80°14'00.00"W 
Northeast comer: 27°16'44.04"N, 80°12'51.33"W 
Southwest comer: 27°12'49.70"N, 80°1 l '46.80"W 
Southeast comer: 27°12'49.70"N, 80°11 '02.S0"W 

NMFS believes that LORS may have an indirect benefit for seagrasses in the St. Lucie estuary, 
including Johnson's seagrass, because implementation of the regulation schedule would result in 
fewer high volume freshwater discharges from Lake Okeechobee, which addresses essential 
feature #2, as stated above. Information provided in the DEIS indicated that high volume 
freshwater discharges (greater than 3,000 cfs) potentially cause adverse impacts to marine waters 

2 Jiang, J, Gao, D., and D.L. DeAngelis. 2012. Towards a Theory ofEcotone Resilience: Coastal Vegetation on a 
Salin ity Gradient. Theoretical Population Biology, 82 (I): 29-37. 
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in the Indian River Lagoon, which may adversely impact seagrasses. By reducing the number of 
high volume freshwater releases to the St. Lucie estuary, it may indirectly benefit marine habitats 
such as seagrass beds. Therefore, NMFS believes implementation of LORS may indirectly 
benefit seagrass habitat 'in the St. Lucie estuary and will not destroy or adverse1y modify 
designated critical habitat for Johnson's seagrass. 

Inter-related Effects ofComprehensive Everglades Restoration Plan (CERPJ 
Smalltooth sawfish and its critical habitat and Johnson's seagrass critical habitat are within the action 
area that may be affected by the programmatic effects ofCERP on freshwater flow and hydrology. 
The goal and expectation ofCERP is to decrease large freshwater pulse releases from Lake 
Okeechobee to the estuaries, and specific to the sawfish, to the Caloosahatchee estuary which 
contains its critical habitat. NMFS believes the change in freshwater flows throughout central and 
south Florida would benefit the sawfish with more stable salinity regimes in the estuaries as well as 
providing more historic overland flows, thereby improving mangrove wetland habitat~ an essential 
feature ofsmall tooth sawfish critical habitat. 

In conclusion, we have analyzed the potential effects of the action on smalltooth sawfish and its 
critical habitat and Johnson's seagrass critical habitat and conclude that smalltooth sawfish and these 
critical habitats are not likely to be adversely affected by the proposed project. This concludes your 
consultation responsibilities under the ESA for species under NMFS's purview. Consultation must 
be reinitiated ifa take occurs or new information reveals effects of the action not previously 
considered, or the identified actio11 is subsequently modified in a manner that causes an effect to the 
listed species or critical habitat in a manner or to an extent not previously considered, or if a new 
species is listed or critical habitat designated that may be affected by the identified action. 

We have enclosed additional relevant information. If you have any questions regarding this 
consultation, please contact Kay Davy, Consultation Biologist, by email at Kay.Davy@noaa.gov or 
(727) 415-9271. We look forward to further cooperation with you on other projects to ensure the 
conservation and recovery ofour threatened and endangered marine species. 

dtpK 
~'I/.... Roy E. Crabtree, Ph.D. 
r v- Regional Administrator 

Enc.: L PCTS Access andAdditional Considerations for ESA Section 7 Consultations 
(Revised June 11_, 2013) 

File: 1514-22. F.4 
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PCTS Access and Additional Considerations for ESA Section 7 Consultations 
(Revised 03-10-2015) 

Public Consultation Tracking System (PCTS) Guidance: PCTS is a Web-based query system at 
https://pcts.nmfs.noaa.gov/ that allows all federal agencies (e.g., U.S. Army Corps of Engineers 
- USACE), project managers, permit applicants, consultants, and the general public to find the 
current status of NMFS's Endangered Species Act (ESA) and Essential Fish Habitat (EFH) 
consultations which are being conducted (or have been completed) pursuant to ESA Section 7 
and the Magnuson-Stevens Fishery Conservation and Management Act's (MSA) Sections 
305(b)2 and 305(b)(4). Basic information including access to documents is available to all. 

The PCTS Home Page is shown below. For USACE-permitted projects, the easiest and quickest 
way to look up a project's status, or review completed ESNEFH consultations, is to click on 
either the "Corps Permit Query" link (top left); or, below it, click the "Find the status of a 
consultation based on the Corps Permit number" link in the golden "I Want To..." window. .. . 

•-IIO't,..--.-• lbtll•....... ............ lE31...• AMrfNWf!f'c..i. 

i;.._ l•I ·. ~,w..... .,.. -·- 1 ·■---1 1-r.... 

P ♦ • II• 

Pw,_.,~"'.,.....::rt,•Jlll,....... 
,....,...,_.n.i..,..,.. --.o,,.i,.....,._....._ 
..~....,..--C,,lf,,,,.,..........,__....~ 
~...--..-fd 
.....JOblh.W4l't4Jr,,......--...... _,,.,. 

Then, from the "Corps District Office" list pick the appropriate USACE district. In the "Corps 
Permit#" box, type in the 9-digit USACE permit number identifier, with no hyphens or letters. 
Simply enter the year and the permit number, joined together, using preceding zeros if necessary 
after the year to obtain the necessary 9-digit (no more, no less) number. For example, the 
USACE Jacksonville District's issued permit number SAJ-2013-0235 (LP-CMW) must be typed 
in as 201300235 for PCTS to run a proper search and provide complete and accurate results. For 
querying permit applications submitted for ESNEFH consultation by other USACE districts, the 
procedure is the same. For example, an inquiry on Mobile District's permit MVN201301412 is 
entered as 201301412 after selecting the Mobile District from the "Corps District Office" list. 
PCTS questions should be directed to Kelly Shotts at Kelly.Shotts@noaa.gov or (727) 551-5603. 

mailto:Kelly.Shotts@noaa.gov
https://pcts.nmfs.noaa.gov


EFH Recommendations: fu addition to its protected species/critical habitat consultation 
requirements with NMFS' Protected Resources Division pursuant to Section 7 of the ESA, prior 
to proceeding with the proposed action the action agency must also consult with NMFS' Habitat 
Conservation Division (HCD) pursuant to the MSA requirements for EFH consultation (16 
U.S.C. 1855 (b)(2) and 50 CFR 600.905-.930, subpart K). The action agency should also ensure 
that the applicant understands the ESA and EFH processes; that ESA and EFH consultations are 
separate, distinct, and guided by different statutes, goals, and time lines for responding to the 
action agency; and that the action agency will (and the applicant may) receive separate 
consultation correspondence on NMFS letterhead from HCD regarding their concerns and/or 
finalizing EFH consultation. 

Marine Mammal Protection Act (MMPA) Recommendations: The ESA Section 7 process does 
not authorize incidental takes of listed or non-listed marine mammals. If such takes may occur 
an incidental take authorization under MMPA Section 101 (a)(5) is necessary. Please contact 
NMFS' Permits, Conservation, and Education Division at (301) 713-2322 for more information 
regarding MMPA pennitting procedures. 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Andrew D. Kelly, Colonel 
District Commander 
U.S. Army Corps of Engineers 
701 San Marco Boulevard 
Jacksonville, Florida 32207-8175 

Dear Colonel Kelly: 

1339 20th Street 
Vero Beach, Florida 32960 

June 6, 2019 

.,. ... 
nSJ• awrUJL1t":B 

S~IWJCt: 

~ .· 

The U.S. Fish and Wildlife Service (Service) received the U.S. Army Corps of Engineers' 
(Corps) letter dated March 21, 2019, requesting informal consultation under Section 7 of the 
Endangered Species Act (ESA) of 1973 (87 Stat. 884; 16 U.S.C. 1531 et seq.). The purpose of 
your request was to collectively evaluate any new information related to the effects of the 2008 
Lake Okeechobee Regulation Schedule (LORS) on federally listed species. The Service issued 
a revised biological opinion to the Corps for LORS on June 4, 2018. The request was in 
response to a 60-day notice of intent (NOi) to sue received by the Service, Corps, and NOAA 
National Marine Fisheries Service (NMFS) on December 19, 2018, from the Center for 
Biological Diversity, the Calusa Waterkeeper, and Waterkeeper Alliance (the parties). The NOI 
alleged, in part, that the agencies had violated Section 7 of the ESA by not fully analyzing and 
acknowledging, since the June 2018 biological opinion, the potential relationship between 
LORS, harmful algal blooms (HABs), and federally listed species. 

As provided in 50 CFR § 402.16, reinitiation of formal consultation is required where 
discretionary Corps involvement or control over an action has been retained (or is authorized by 
law) and if: 1) the amount or extent of incidental take is exceeded; 2) new information reveals 
effects of the Corps' action that may affect listed sp_ecies or critical habitat in a manner or to an 
extent not considered; 3) the Corps' action is subsequently modified in a manner that causes an 
effect to the listed species or critical habitat not considered; or 4) a new species is listed or 
critical habitat designated that may be affected by the action. In the NOI, the parties asserted 
that LORS, by causing high flow discharges to the Caloosahatchee and St. Lucie Estuaries, is 
contributing to the intensity and duration of HABs. Therefore, it stated, "FWS and the Corps 
must reinitiate consultation based on this new information that reveals that LORS may be 
causing or contributing to HABs which are taking listed species like the Florida manatee." 

Since receiving your letter, the Service has reviewed the documents referenced in the NOi, new 
information in our files, and additional information provided by the Corps. Additionally, we 
have consulted with experts in HAB and manatees from state and Federal agencies. It is clear 
that rainfall associated with Hurricane Irma in 201 7 and heavy rainfall in the spring of 2018 
contributed to the large-scale, blue-green algal blooms in Lake Okeechobee, the Caloosahatchee 
and St. Lucie Rivers, and the southern Indian River Lagoon. Scientists generally agree the 
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Page 2 

combination of freshwater, high concentrations of nitrogen and phosphorous, warm water 
temperatures, and adequate sunlight contributed to the formation of these algal blooms. The 
cyanobacteria Microcystis aeruginosa is a toxic species that has been associated with the algal 
blooms of 20 I 7 and 2018. However, it is still unclear if toxins produced by cyanobacterial 
HABs affect manatee health. For example, manatee mortalities did not increase in areas where 
these HABs have occurred; however, carcasses from these regions continue to be investigated 
for any potential connection to cyanotoxins. There was an apparent increase in manatee 
mortality associated with red tide (Karenia brevis) events, but we found no clear evidence that 
LORS contributes to red tide events. 

In short, we have not found any causal links that effects to the West Indian manatee (Trichecus 
manatus; manatee) result either directly or indirectly from Lake Okeechobee water releases. 
The Service agrees with the Corps determination that none of the reinitiation triggers for formal 
consultation (listed above) have been met. 

We will continue working closely with the Corps and NMFS to track ongoing research and 
monitoring on these matters. We look forward to assisting the Corps in the development and 
evaluation of a new Lake Okeechobee regulation schedule as part of the Lake Okeechobee 
System Operating Manual (LOSOM). In the meantime, the Service will continue in informal 
consultation with the Corps and NMFS. If we determine through this coordination that one of 
the reinitiation triggers for the LORS biological opinion has been met, we will recommend that 
the Corps reinitiate formal consultation with the Service. 

Thank you for your cooperation in the effort to protect fish and wildlife resources. If you have 
any questions, please contact Bob Progulske at 772-469-4299. 

Sincerely, 

~~~~~-
Larry Williams 
State Supervisor, Ecological Services 

cc: electronic only 
Corps, Jacksonville, Florida (Angela Dunn, Andy LoSchiavo) 
Service, Vero Beach, Florida (Bob Progulske, Timothy Breen, Steve Schubert, Andrew Eastwick) 
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Southeast Regional Office 
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I. PURPOSE AND SCOPE  
 

 
 

 
 

 
 

 
 

II. SECTION 7 CONSIDERATIONS (Specific Section 7 Consultation Assistance)  
 

 
 

 
 

 
 

 
 

A. Range for consultation purposes (how common is the species and where is the species  
found based on data from our FWC, university, and NOAA partners?)  
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B. Considerations for Projects Located in Florida Keys  
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Exceptions beyond routine small scale projects for which this rationale may not be appropriate could include: 
large scale projects such as marinas that have a longer construction duration, fishing piers that could result in 
the incidental capture of Nassau grouper, port expansion projects that may require significant impacts to hard-
bottom habitat, consultation on fishery management plans that could result in the incidental bycatch of Nassau 
grouper in otherwise legal federal fisheries, and activities that could result in significant impacts to hard 
bottom habitats used by Nassau grouper.  
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C. Consideration for Projects within the U.S. Caribbean  
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D. Conservation and Recovery Considerations  
 

 
  

 
 

 
 

  
 

 
 

 
 

  
 

 
 

 
 

 

III. BACKGROUND INFORMATION  
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 Florida Range: Cape Canaveral south through the Florida Keys and Florida Bay westward to the 

Tortugas and Pulley’s Ridge. It is fairly uncommon in Florida, with mixed accounts historical 
abundance. 

 Considered rare in the Gulf of Mexico (outside of south Florida as described above). 
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U.S. Caribbean (Puerto Rico and the U.S. Virgin Islands) 

  
  

 
  

 
  

 
 
Caribbean – not within jurisdiction of ESA, but provided for informational purposes 

  
  
  
  

 
  

 
  

 
 

Habitat Use by Size Class 
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Integration Framework: ESA Section 4 & 7 for 
Designated Critical Habitat for Elkhorn (Acropora 
palmata) and Staghorn (Acropora cervicornis) Corals 
Purpose and Scope 

In order to inform the Region’s consultation activities regarding the designated critical habitat for elkhorn 
and staghorn corals, this document consolidates and interprets information obtained through collaboration 
with National Marine Fisheries Service’s Southeast Fisheries Science Center, state, federal, and university 
partners. This collection of information provides Section 7 assistance, and identifies early 
conservation/recovery concepts to be considered during consultation. The contents are intended to 
summarize best available information as well as facilitate integration of conservation/recovery 
considerations into our routine consultation practices. A large quantity of information was synthesized in 
the production of this document and as such it should be considered a job aid and used as general guidance 
only. 

Background Information for Acropora Critical Habitat 

 
 

ESA Documentation 

 
 

Habitat Description 
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Threats and Considerations for Essential Features of Elkhorn and Staghorn Designated 
Critical Habitat 
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Section 7 Considerations for Acropora Critical Habitat 
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Conservation and recovery considerations 
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Integration Framework: ESA Section 4 & 7 for 
Threatened Caribbean Corals 
Purpose and Scope 

In order to inform the Southeast Region’s consultation activities regarding the ESA-listed corals, this 
document consolidates and interprets information obtained through the listing process and collected 
through collaboration with the National Marine Fisheries Service (NMFS) Southeast Fisheries Science 
Center, state, federal, and university partners.  This collection of information provides Section 7 
assistance, and identifies early conservation/recovery concepts to be considered during consultation. The 
contents are intended to summarize best available information as well as facilitate integration of 
conservation/recovery considerations into our routine consultation practices. A large quantity of 
information was synthesized in the production of this document and as such, it should be considered a job 
aid and used as general guidance only. 

Background Information for the listed species 

This section presents information on basic biology, life history, ecology, and habitat use as they 
specifically relate to Section 7 actions.  There are seven Caribbean corals listed as threatened: 
Acropora cervicornis (Staghorn coral),  Acropora palmata (Elkhorn coral),  Orbicella annularis 
(Lobed star coral), Orbicella faveolata (Mountainous star coral), Orbicella franksi (Boulder star 
coral), Dendrogyra cylindrus (Pillar coral), and Mycetophyllia ferox (Rough cactus coral) (Table 
1).  This document provides information on all seven threatened corals. 

Note: previously the three Orbicella species were considered one species known as 
Montastraea annularis.  In 2012, they were formally reclassified into the three separate species 
and the genus was renamed Orbicella. Orbicella species may be difficult to differentiate in the 
field and some resource surveys will still note them as Montastraea or Orbicella complex rather 
than identifying each individual species. In these cases, we must use best available information 
on individual species' relative densities to extrapolate to a particular action area when species-
specific information is not available to estimate the numbers of colonies of each individual 
species in the project area. 
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Table 1. Threatened corals in Caribbean waters and their corresponding jurisdictions. 

Threatened Corals US Jurisdiction 
Caribbean Waters Florida -

Atlantic1 
Puerto Rico U.S. Virgin 

Islands 
Gulf of Mexico 

(Flower Garden) 
Staghorn coral (Acropora cervicornis)* X X X 

Elkhorn coral (Acropora palmata)* X X X X 

Lobed star coral (Orbicella annularis)  X X X X 

Mountainous star coral (Orbicella faveolata)  X X X X 

Boulder star coral (Orbicella franksi)  X X X X 

Pillar coral (Dendrogyra cylindrus)  X X X 

Rough cactus coral (Mycetophyllia ferox)  X X X 

* Listed as threatened in 2006 Listed as threatened in 2014 

ESA Documentation 

Elkhorn and staghorn corals were listed as threatened under the Endangered Species Act (ESA) 
in May  2006  (71 FR 26852). In December 2012, NMFS proposed changing their status from 
threatened to endangered (77 FR 73219). On September 10, 2014, NMFS determined that 
elkhorn and staghorn corals should remain listed as threatened (79 FR 53851).2  NMFS  also 
listed lobed star, mountainous star, boulder star, pillar, and rough cactus corals as threatened 
on September 10, 2014 (79 FR 53851). 

Species Description 

Corals are marine invertebrates in the phylum Cnidaria  that occur as  polyps, usually forming 
colonies of many clonal polyps on a calcium carbonate skeleton.  All seven threatened 
Caribbean corals are reef-building corals because they secrete massive calcium carbonate 
skeletons that form the physical structure of coral reefs.  Reef-building coral species collectively 
produce coral reefs over time in high-growth conditions. 

1 The Dry Tortugas are included in the Florida range of these species. 
2 Cite this rule in listing tables, consultations, etc. as the most current FR listing rule. 
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Acropora cervicornis is characterized by staghorn-antler-like colonies, with cylindrical, straight, 
or slightly curved branches (Figure 1). Branching is irregular and secondary branches form at 
approximately 60 to 90 degrees relative to a primary branch.  Individual colonies are up to 1.5 
meters (m) across but may form large groups of colonies called thickets where it is difficult to 
identify individual colonies. In calm-water conditions, the colonies have an open appearance 
with long stems between the diverging branches. In turbulent wave surge or currents, the 
colonies are smaller with greater branch density. Tissue color ranges from golden yellow  to  
medium brown; growing tips tend to be lighter or lack color. 

Figure 1.  Staghorn coral (Acropora cervicornis). 

Acropora palmata forms colonies  that are flattened to near round with frond-like branches 
(Figure 2). Branches typically radiate outward from a central trunk that is firmly attached  to  
hardbottom. Branches are white near the growing tip, and brown to tan away from the 
growing area.  Colonies can grow at least 2 m high and 4 m in diameter. 

Figure 2.  Elkhorn coral (Acropora palmata). 
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Orbicella annularis colonies grow in columns that exhibit rapid and  regular  upward growth  
(Figure 3). In contrast to the other two Orbicella species, margins on the sides of columns are 
typically dead. Live colony surfaces usually lack ridges or bumps. 

Figure 3.  Lobed star coral (Orbicella annularis). 

Orbicella faveolata grows in heads or sheets, the surface of which may be smooth or have keels 
or bumps (Figure 4).  Colony diameter can reach up to 10 m with a height of 4 to 5 m. 

Figure 4. Mountainous star coral (Orbicella faveolata). 
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Orbicella franksi is distinguished by large, unevenly arrayed polyps that give the colony its 
characteristic irregular surface (Figure 5).  Colony form is variable, and colony diameter can 
reach up to 5 m with a height of up to 2 m. 

Figure 5.  Boulder star coral (Orbicella franksi). 

Dendrogyra cylindrus forms cylindrical columns on top of encrusting bases (Figure 6). Colonies 
are generally grey-brown in color and may reach 3 m in height. Tentacles remain extended 
during the day, giving columns a furry appearance. 

Figure 6. Pillar coral (Dendrogyra cylindrus). 
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Mycetophyllia ferox forms a thin, encrusting plate that is weakly attached (Figure 7). Colonies 
are most commonly greys and browns in color  with valleys and walls of contrasting colors. 
Maximum colony size is 50 centimeters (cm). 

Figure 7.  Rough cactus coral (Mycetophyllia ferox). 

Range 

The seven ESA-listed coral species occur on shallow coral reefs (Figure 8) throughout the wider-
Caribbean, including south Florida, Puerto Rico, U.S. Virgin Islands (USVI), and the Gulf of 
Mexico (Table 1).  All seven species also occur at Navassa Island, which is a U.S. National 
Wildlife Refuge, located in the Caribbean between Jamaica, Haiti, and Cuba. 

Individual species have different, but mostly overlapping ranges and occupy different reef 
environments and depths (Figures A1-A7 and Table 2). 

Figure 8.  Reef zonation schematic example modified from several reef zonation-descriptive 
studies (Bak 1977; Goreau 1959). 
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Table 2.  Species Distribution. 

Species Reef Environment Depth 
Distribution 

US Geographic Distribution 

Staghorn coral spur and groove, bank most common Southeast Florida from the northern limit of 
(Acropora reef, patch reef, and 5-25 m Palm Beach County to the Dry Tortugas; 
cervicornis) transitional reef 

habitats, as well as on 
limestone ridges, 
terraces, and 
hardbottom habitats 

total range 
0-30 m 

Puerto Rico; USVI; Navassa Island 

Elkhorn coral fore-reef, reef crest, and most common Southeast Florida from the northern limit of 
(Acropora shallow spur-and- 0.5-5 m Broward County to the Dry Tortugas; Flower 
palmata) groove zone total range 

0.5-40 m 
Garden Banks National Marine Sanctuary; 
Puerto Rico; USVI, Navassa Island 

Lobed star coral most reef environments most common Southeast Florida from Lake Worth Inlet in 
(Orbicella 1-10 m Palm Beach County to the Dry Tortugas; 
annularis) total range 

1-82 m 
Flower Garden Banks National Marine 
Sanctuary; Puerto Rico; USVI; Navassa Island 

Mountainous most reef environments most common Southeast Florida from St. Lucie Inlet in 
star coral 10-20 m Martin County to the Dry Tortugas; Flower 
(Orbicella total range Garden Banks National Marine Sanctuary; 
faveolata) 1-30 m Puerto Rico; USVI; Navassa Island 

Boulder star most reef environments most common Southeast Florida from Lake Worth Inlet in 
coral 15-30 m Palm Beach County to the Dry Tortugas; 
(Orbicella total range Flower Garden Banks National Marine 
franksi) 5-50 m Sanctuary; Puerto Rico; USVI; Navassa Island 

Pillar coral most reef environments most common Southeast Florida from Lake Worth Inlet in 
(Dendrogyra 5-15 m Palm Beach County to the Dry Tortugas; 
cylindrus) total range 

1-25 m 
Puerto Rico; USVI; Navassa Island 

Rough cactus 
coral 
(Mycetophyllia 
ferox) 

most reef environments most common 
10-20 m 

total range 
5-30 m 

Southeast Florida from Broward County to 
the Dry Tortugas; Puerto Rico; USVI; 
Navassa Island 
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Important biological facts 

How Corals Reproduce 

Coral reproductive methods vary according to the species. Some species are hermaphrodites, 
meaning  they produce  both sperm and eggs at the same time.  Other corals are gonochoric, 
meaning that they produce single-sex colonies. In these species, all of the polyps in one colony 
produce only sperm, and all of the polyps in another colony produce only eggs. Additionally, 
some species reproduce asexually via fragmentation. 

Coral larvae are  formed  in two different ways, depending  on  the species of coral.  The larvae  
are either (1) fertilized within the body of a polyp (brooders) or (2) fertilized outside of the 
polyp’s body in the water (spawners) (Figure 9). One of the ESA-listed Caribbean corals is a 
brooder and six of the seven are spawners (Table 3). 

Figure 9.  Coral Life Cycle. 
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Brooding coral fertilize an egg within the body of a coral polyp using sperm that is released 
through the mouth of another polyp. The sperm and egg merge and form a planula larva, 
which matures inside the body of its parent colony.  When the larva is ready, it is released into 
the water through the mouth of its parent colony. 

Brooders’ reproduction window may be limited to only a few months or nearly continuous 
throughout the year. Brooders can produce larvae that already contain zooxanthellae and are 
generally larger in size, which makes them more capable of avoiding threats. However, similar 
to broadcast spawners, when corals are stressed, coral reproductive success is diminished. 

Spawning coral reproduce by ejecting large quantities of eggs and sperm into the surrounding 
water, called broadcast spawning. When this happens, the eggs and sperm fertilize in the 
water. In some areas, mass broadcast spawning events occur on one particular night per year, 
and scientists can predict when this will happen. 

Once in the water column, larvae are naturally attracted to the light.  They swim to the surface 
of  the ocean, where they may remain  for  days or even weeks.  If predators do not  eat the  
larvae during this time, they swim back to the ocean floor and attach themselves to a hard 
surface. An attached planula (juvenile) metamorphosizes into a coral  polyp and begins  to  
grow—dividing itself in half and making exact genetic copies of itself.  As more and more polyps 
are added, a coral colony develops.  Eventually the coral colony becomes mature, begins 
reproducing (adult), and the cycle of life continues 
(https://coral.org/coral-reefs-101/coral-reef-ecology/how-corals-reproduce/). 

The high quantity of larvae produced at the same time is necessary to offset a high loss of  
offspring in the  early development phases.  The released gametes require favorable water 
quality to enable them to ascend to the ocean surface where fertilization takes place. 
Degraded water quality, e.g., waters laden with suspended sediments can ballast gametes with 
sediment thereby preventing or delaying the ascent of gametes to the ocean surface, and 
reducing egg-sperm encounter rates and overall successful spawning. Favorable water quality 
is also needed for several weeks after fertilization prior to swimming back down to the reef in 
search for suitable settlement substrate. The weeks following settlement are crucial times for 
the polyp to avoid threats such as overgrowth by algae or being buried by sedimentation. Long 
distances between spawning colonies as well as unfavorable environmental conditions for 
larval development and the survival of recruits can also reduce spawning success. 

Broadcast spawners are faced with several more life history bottlenecks compared to brooders 
before they are established as recruits on a reef. Minimizing threats during known times of 
year when broadcast spawning occurs can help improve coral spawning success of ESA-listed 
corals that have evolved with this reproductive strategy. 

The Acropora genus is known to reproduce asexually by fragmentation. Fragmentation occurs 
when an event causes the parent colony to break and the resulting fragments are, at times,  
able to attach on a nearby substrate and continue growing into a new colony. 
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Table 3.  Known ESA-listed coral reproduction strategies, time of year for spawning, and 
duration in the water column (Moulding and Trnka 2006). 

Species Reproduction Time of year for broadcast 
spawning 

Duration in water 
column 

Staghorn coral 
(Acropora 
cervicornis) 

Broadcast 
spawning and 
fragmentation 

2-15 days after July full moon; 2-15 
days after August full moon 

Unknown 

Elkhorn coral 
(Acropora 
palmata) 

Broadcast 
spawning and 
fragmentation 

August through September; August 
full moon or 4-5 days after full 
moon 

6-8 days 

Lobed star 
coral 
(Orbicella 
annularis) 

Hermaphroditic 
broadcast 
spawners 

7 days after July full moon; August 
through October; 6-9 days after 
August full moon; 6-8 days after 
September full moon; 6-8 days after 
October full moon 

Unknown 

Mountainous 
star coral 
(Orbicella 
faveolata) 

Hermaphroditic 
broadcast 
spawners 

6-9 days after August full moon; 5-7 
days after September full moon; 6-8 
days after October full moon 

3-5 days up to 34 
days 

Boulder star 
coral 
(Orbicella 
franksi) 

Hermaphroditic 
broadcast 
spawners 

6-10 days after August full moon; 5-
8 days after September full moon; 
6-8 days after October full moon 

Unknown 

Pillar coral 
(Dendrogyra 
cylindrus) 

Simultaneous 
gonochoric 
spawner 

2-4 days after August full moon 
(Neely et al. 2013) 

Unknown 

Rough cactus 
coral 
(Mycetophyllia 
ferox) 

Hermaphroditic 
brooder 

broods planulae between December 
and April, with observed planulae 
release in March and April. 
Presumably releases sperm in 
December/January based on 
histological analysis (not field 
observations) (Morales Tirado 2006; 
Szmant 1986) 

Unknown 
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Corals have a wide range of growth rates and mature at different sizes.  The known ESA-listed 
coral species growth rate ranges from 0.04 to 20 cm per year. Some species, such as the pillar 
coral, derive its name from the great heights it can achieve when growing undisturbed (Table 
4). 

Table 4.  ESA-listed species growth, size at maturity, and maximum size. 

Species Growth rate Size at reproduction Max size 

Staghorn coral 
(Acropora cervicornis) 

10-20 cm/year Estimated size at 
puberty is 17 cm 

At least 2 m diameter 
and 1 m in height 

Elkhorn coral (Acropora 
palmata) 

5-10 cm/year Estimated size at 
puberty 1,600 cm2 

At least 4 m diameter 
and 2 m in height 

Lobed star coral 
(Orbicella annularis) 

~0.04-1.2 cm/year; 
water quality and depth 
dependent 

Minimum size for 
reproduction was found 
to be 83 cm2 

Colony diameter can 
reach up to 5 m with a 
height of up to 2 m 

Mountainous star coral 
(Orbicella faveolata) 

~0.04-1.2 cm/year; 
water quality and depth 
dependent 

Minimum size for 
reproduction was found 
to be 83 cm2 

Colony diameter can 
reach up to 10 m with a 
height of 4–5 m 

Boulder star coral 
(Orbicella franksi) 

~0.04-1.2 cm/year; 
water quality and depth 
dependent 

Minimum size for 
reproduction was found 
to be 83 cm2 

Colony diameter can 
reach up to 5 m with a 
height of up to 2 m 

Pillar coral  (Dendrogyra 
cylindrus) 

0.8-2 cm/year Presumably 36 cm, 
given the growth rate 
and an estimated 30 
year maturity rate 

3 m in height 

Rough cactus coral 
(Mycetophyllia ferox) 

Unknown, but most 
non-branching species 
grow on the order of a 
cm or less per year 

> 100 cm2 50 cm diameter 
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Primary threats to the species 

Corals face numerous natural and human-caused threats that shape their status and affect their 
ability to recover. Many of the threats are either the same or similar in nature for all listed 
coral species and are expected to increase in severity in the future. Several of the most 
important threats contributing to the extinction risk of corals are related to global climate  
change. The main threats are listed below and more detailed information can be found in the 
final listing rule, the status review, and the latest “Status of the Species” document: 

 Ocean warming 
 Ocean acidification 
 Diseases 
 Trophic effects of reef fishing 
 Nutrient enrichment 
 Sedimentation and turbidity, particularly from coastal construction activities 

This framework provides information about sedimentation and turbidity since these are the 
most common threats related to actions on which we conduct consultations. 

Sedimentation/Turbidity 

Sediment movement and  deposition  is a normal process in a coral  reef ecosystem; however, 
offshore coral reefs are not capable of developing  or sustaining biological or ecological 
functions when covered by more than a centimeter of sediment for prolonged periods of time 
(Erftemeijer et al. 2012). Sedimentation on reefs can reduce coral recruitment, survival, and 
settlement of larvae, suppress colony growth (Bak 1978), and may increase disease prevalence 
(Pollock et al. 2014). Adult corals will attempt to clean themselves of sediment using a 
combination of ciliary action and the production and sloughing off of mucus sheets. These 
actions  use a great deal of  energy and can lead  to exhaustion of mucus-producing cells (Riegl 
1995; Riegl and Branch 1995). At the individual (colony) level, energy diverted to clearing the 
colony surface of sediment can lead to growth inhibition and a reduction in other metabolic 
processes (Dodge and Vaisnys 1977; Rogers 1983). At the population level, increased 
sedimentation may inhibit sexual recruitment, changes the relative abundance of species, 
decrease live coral cover and reduce the abundance and diversity of corals (Gilmour 1999; 
Rogers 1990).  The texture, grain size, origin, and composition of sediments are important. Fine 
(silts and clays) or non-native sediments can be more damaging to corals than coarse or native 
reef sediments, especially to recruits and juveniles. 

The major problems arising from turbidity and sedimentation are related to the shading caused 
by decreases in ambient light and sediment cover on the coral’s surface. Suspended sediments, 
especially when fine-grained, decrease the quality and quantity of light levels, resulting in a 
decline in photosynthetic productivity of the zooxanthellae (Richmond 1993). High turbidity 
and sedimentation rates may depress coral growth and survival due to attenuation of light 
available to symbiotic zooxanthellae, and redirection of energy expenditures for clearance of 
settling sediments.  The potential effects of sediment input not only include direct mortality, 
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but also involve sublethal effects such as reduced growth, lower calcification rates and reduced 
productivity, reduced or ceased reproduction, bleaching, increased susceptibility to diseases, 
physical damage to coral tissue and reef structures (e.g., abrasion), and  reduced regeneration  
from tissue damage. 

Dredging is one of the major contributors to sedimentation and turbidity impacts to coral. 
Dredging results in the mobilization, suspension, transport by currents, and deposition of  
sediments, which can lead to tissue damage and burial causing coral stress and mortality. 
Further, potential leakage during transport of the sediment and eventual disposal (e.g., at an  
offshore location or along a  beach for  nourishment)  also results in water clarity decreases. 
Dredging activities potentially affect not only the site itself, but also surrounding areas, through 
turbidity plumes, sedimentation, and resuspension (Wolanski and Gibbs 1992). The effects 
from dredging related sediment can be immediate or may develop over a longer  period.  
Sedimentation effects may be temporary or permanent. 

Section 7 Considerations for the listed species 

For projects occurring within the range of listed corals (Table 2), the action agency should  
conduct a resource survey. The “Recommended Survey Protocol for Acropora spp. in Support of 
Section 7 Consultation” (Revised October 2007)3 can be adapted for use to determine whether 
any listed corals are present in the action area.  If they are,  the action agency should clearly 
indicate where listed corals are located in relation to proposed project activities and what, if 
any, conservation  measures are  planned to avoid or minimize effects to listed corals. For 
projects where coral take is expected and impacts may be expected to occur over a larger area 
(e.g., dredging),  then  the survey should result in a density of  coral species that can be 
extrapolated over the action area (direct and indirect impacts area). 

No Effect Determination 

When making a “no effect” determination, it is not necessary to mention the species in the 
consultation.  Identification of locations and common activities that are “no effect” to the listed 
species (Table 5): 

 Rationale for a “no effect” determination (i.e. species not present or will be completely 
avoided)

 North of St Lucie inlet, species not present 
 Outside of the FL Keys and the Dry Tortugas, the only listed corals in the Gulf of 

Mexico are located in the Flower Garden Banks National Marine Sanctuary 
 Within the range of the species, site-specific resource survey  indicates species 

not present 
 Activities that have no effect on corals 

 Noise 
 Vessel traffic 

3 A revised survey method is currently being developed. 
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Not Likely to Adversely Affect Determination 

Identification of common activities that are “not likely to adversely affect” the listed species 
(Table 5): 

 Identify each route of effect associated with the activity type
 Docks and marinas unless corals are in direct footprint 
 Seawalls unless corals are growing on an existing wall to be removed 
 Artificial reefs: refer to the guidance for the effects determinations and standard 

language used for artificial reef analyses. O:\Interagency Cooperation\Section 7 
BiOp and LOC Guidance\Sect 7 Supporting Materials\Artificial Reef Guidelines & 
Examples

 Coral nursery structures constructed in accordance with the Project Design 
Criteria listed under the programmatic consultation, U.S. Army Corps of 
Engineers (USACE) Regional General Permit SAJ-112 for Coral 
Propagation/Nursery Structures off the Coasts of Florida, Puerto Rico, and U.S. 
Virgin Islands (SER-2014-15282) 

 Aids to Navigation (ATONs) if following the PDCs of the programmatic biological 
opinion for Maintenance of Existing Fixed and Floating Aids to Navigation (ATON) 
within Sectors Miami and Key West, Florida, and Sector San Juan, Puerto Rico 
(SER-2011-3196) 

 Dredging where  the activities are  far enough away from the corals, and follow 
conditions to ensure sediment/turbidity impacts are discountable and/or 
insignificant. San Juan Harbor is an example (SER-2017-18763) 

 Core borings if using divers/surveys to ensure coral isn’t within the boring  
footprint 

 Coral research and monitoring activities that do not  directly sample or 
manipulate listed corals 

Factors to consider when making an insignificant or discountable determination: 

 Distance from the coral minimizes impacts 
 Turbidity curtains used to minimize impacts 
 Monitoring to include turbidity less than 7 NTU (Nephelometric Turbidity Units) and/or 

sediment depth measurements along the reef to ensure no sediment impacts (time, 
duration, location, and spatial extent of monitoring to be determined based on project 
specifics) (Fourney and Figueiredo 2017) 

 To minimize sediment  impacts on coral, information regarding sediment type and 
hydrodynamics of the area should be collected to assist in understanding sediment fate 
and transport 

Likely to Affect Determination 

Identification of activities that are “likely to adversely affect” the listed species (Table 5): 
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 Identify  each  route of effect associated with the activity type and note  whether  the  
route of effect is expected to be insignificant, discountable, or likely to adversely affect 
the listed species

 Sediment Manipulation 
Dredging 

 physical removal, sedimentation/turbidity (from dredging, 
transport, dewatering, and disposal operations) 

Fill/Beach Nourishment 
 burial, sedimentation/turbidity 

Sand bypass 
 physical removal, sedimentation/turbidity, burial at the output 

site 
 Cables, gas lines, pipelines, etc. crossing the bottom or drilled below the surface 

physical impacts from direct contact of lines (including during installation 
and any subsequent cable movement), possible contamination from frac 
out or leaks 

 Removal/Repair of seawalls and riprap, particularly large continuous structures 
physical removal of corals, turbidity/sedimentation 

 Construction and demolition of pile-supported structures (e.g., docks, boatlifts) 
shading, damage (bumps/scrapes) from vessels 

 ATON installation and removal 
direct removal from pile and/or cable drag, sedimentation 

 Discharge leading to water quality impacts 
increased macroalgal growth, sedimentation 

 Anchoring 
direct removal from anchors and cable drag (swing circles) 

 Artificial Reefs: refer to the guidance for the effects determinations and standard 
language used for artificial reef analyses: O:\Interagency Cooperation\Section 7 
BiOp and LOC Guidance\Sect 7 Supporting Materials\Artificial Reef Guidelines & 
Examples 

direct removal, sedimentation during placement, damage from shifting 
materials if placed too close to natural colonies 

 Outfalls/Discharge/Stormwater Runoff 
water quality changes including increased nutrients and changes in  
ambient water temperatures which can lead to coral bleaching, increased 
macroalgal growth, and increased sedimentation 

Conservation and recovery considerations 

Biologists should consider the following conservation or recovery actions when engaging with  
action agencies and applicants throughout the entire the consultation process.  In many cases, 
the process of avoidance, minimization, and mitigation can be incorporated into the proposed 
action.  If not, and  take  or adverse effects  to  the species are  anticipated, these consideration 
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actions can be added as Terms and Conditions and Conservation Recommendations to reduce 
the impacts. 

 Avoidance 
 Avoiding impacts completely by not taking a certain action, or parts of an action, 

or redesigning the action to avoid adverse impacts to reefs 
 Minimization: 

 All corals should be relocated outside the action area. The effects of the 
transplantation and unavoidable mortality should be considered in the effects 
analysis.

 Environmental windows to avoid dredge/beach nourishment during coral 
spawning 

 Monitoring to maintain turbidity of less than 7 NTU areas of coral and reef 
habitat 

 Buffers designed using the sediment types, dredge types, and hydrodynamics of 
the project area. Sediment transport modeling may be helpful 

 Sediment depth measurements in lieu of sediment traps which do not work 
 Limiting  use  of overflow during dredging near corals.  Overflow is  used when  

loading scows to allow  water to discharge leading to  fuller scow barges. This 
practice also leads  to extensive increases in  turbidity and can cause  
sedimentation impacts. 

 Moving or stopping the dredge if turbidity is equal to or greater than 7 NTU or 
sediment depth measurements equal 0.5 cm or more until levels recede to an 
acceptable level 

 Re-routing or relocating the placement of structures (e.g., pipeline, ATON) on the 
bottom to avoid corals or designated critical habitat essential feature 

 Mitigation 
o If impacts to listed corals are expected, mitigation should be sought. 

Because the Acropora recovery plan has an action of no net loss from  
planned projects, mitigation in the form of propagation and outplanting 
corals from a coral nursery should be sought to offset losses of Acropora 
species.  A Resource Equivalency Analysis (REA) can be used to determine 
the amount of mitigation required. Contact Alison Moulding regarding 
REA (Appendix B). 
Because other ESA-listed coral species are not as widely or easily 
propagated in nurseries, preferred mitigation includes transplantation of 
corals of opportunity (corals rescued from an impact site or fragments 
that have been dislodged for  some  reason  or another) or outplanting 
existing colonies  from a coral nursery if available.  A REA may also  be  
used to determine the amount and type of mitigation required. 

 Programmatic Biological Opinion on Research, Restoration, and Relocation of 
Threatened Corals (a.k.a., “3 Rs PBO”; currently under development): 
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o Covers research, restoration, and relocation of ESA-listed corals.  Currently being 
developed as a  programmatic biological opinion.  For reference  to purpose, 
scope, etc.: O:\Coral Conservation Branch\Correspondence\Programmatic 
BO\161018 3Rs Programmatic Initiation Letter 

o  3Rs covers coral relocation for  projects that would otherwise  be NLAA for all 
other species and critical habitats.  In  other words, the  only  trigger for a 
biological opinion would be  the need  to relocate the coral.  An example is the  
Fisher Island Boat Basin letter of concurrence (SER-2017-19009, June 8, 2018) -
construction in a boat basin whose seawall has listed corals - the corals in the 
direct construction zone were relocated prior to construction using 3Rs 

o 3Rs covers coral propagation and outplanting for recovery purposes. If project 
would have incidental take of listed corals and we require mitigation in the form 
of coral propagation and outplanting, that would need to  be considered in the 
biological opinion for that project. Typically, these types of projects would be 
formal for reasons  other  than the relocation of  the coral, if we would be 
requiring mitigation. Example is PE Sand Bypass (SER-2014-15674) 

 Corals, coral reef, and hardbottom are designated Essential Fish Habitat (EFH) by 
Caribbean and South Atlantic Fishery Management Councils under the EFH provisions of 
the Magnuson-Stevens Fishery Conservation and Management Act. Coordinate early 
and often with peers within the Habitat Conservation Division (HCD) for projects that  
require both Section 7 ESA and EFH consultations. In particular, habitat characterization 
surveys, monitoring plans, and compensatory mitigation planning should reflect input by 
both PRD and HCD for projects. Best practices include coordinating draft Reasonable 
and Prudent Measures, Terms and Conditions, and EFH Conservation Recommendations 
to ensure thoroughness and consistency prior to review by General Counsel, especially 
for controversial or high profile projects. Points of contact for HCD can be found at: 
http://sero.nmfs.noaa.gov/habitat_conservation/hcd_contact_us.html 

Determining buffer distances between construction activities and corals 

There is no one-size-fits-all buffer distance between a construction activity and corals.  The  
buffer distance applied should ensure the nearest edge of resource is outside the influence of 
all direct and indirect impacts (e.g., sedimentation and turbidity generated from dredging). 
Factors to consider in determining a buffer distance include: 

 Type of activity and construction methodology being employed 
 Duration, frequency, and concentration of the activity 
 Time of day of the activity (e.g., nighttime dredging may make it difficult to see and 

maintain appropriate buffer distances) 
 Known hydrographic conditions (e.g., tidal phase, current speeds and direction 
 Characterization of the suspended benthic materials causing turbidity and 

sedimentation including geophysical composition (e.g., type and concentration of 
sediment grain sizes [fine material is more problematic than natural reef sediment grain 
sizes]) and chemical composition (e.g., type and concentration of chemical constituents) 
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 Type of equipment to be used for the work and ancillary activities (e.g., dredge type, 
anchoring or spudding of dredge support vessels) 

 Sediment transport modeling may be useful in predicting appropriate buffer distances 
 Can best management practices be implemented? (e.g., can turbidity curtains be used 

to limit sediment dispersal and protect water quality?) 

In general, the more uncertainty surrounding the information available on the items above, 
could justify requiring a larger buffer distance. 

Section 4d Considerations for the Listed Species 

An exemption for  the  take of  Orbicella annularis (Lobed star coral),  Orbicella faveolata 
(Mountainous star coral), Orbicella franksi (Boulder star coral), Dendrogyra cylindrus (Pillar 
coral), and Mycetophyllia ferox (Rough cactus coral) in connection with formal consultations is 
not needed because take of these species is not prohibited; NMFS has not promulgated a 
Section 4(d) rule for these species. However, one Federal circuit has held that non-prohibited 
incidental take must be included in the ITS.4  Providing an exemption from Section 9 liability is 
not the only purpose of specifying take in an incidental take statement. Specifying incidental 
take ensures we have a metric against which we can measure whether or not reinitiation of 
consultation is required. It also ensures that we identify reasonable and prudent measures that 
we believe are necessary or appropriate to minimize the impact of such incidental take. 

4 Center for Biological Diversity v. Salazar, 695 F.3d 893 (9th Cir. 2012).  Though the Salazar case is not a binding 
precedent for this action, which occurs outside of the Ninth Circuit, we find the reasoning persuasive and are 
following the case out of an abundance of caution and in anticipation that the ruling will be more broadly followed 
in future cases. 

18 

010116 



     

 
 

 
  

 

 

 

 
 

 
  

 
 

 

 
 

  

 
 

 

 

 
 

 
 

  
   

 
 

 

  

   

    

   

   
  

 

    
  

 

 

Table 5.  Activity, Effect Determination, Route of Effect, Life Stage, and Considerations for listed coral species. 

Activity 
Potential Effect 
Determination 

Potential Route of Effects 
to Species 

Life Stage 
(larval, 

juvenile,
adult) 

Considerations Which Could Lead to NLAA 

Dredging 

LAA 
Direct removal via dredge, 
blasting, relocation, anchor 
and cable drag 

All life stages 

LAA 
Sedimentation during
dredging or disposal
transport 

Adult, Juvenile 

LAA 
Turbidity during dredging
or disposal transport All life stages 

NLAA 
Sedimentation during
dredging or disposal
transport 

Adult, Juvenile 

Distance from corals, use of turbidity controls, turbidity and 
sedimentation monitoring to ensure turbidity does not exceed 7 NTU
and sedimentation does not exceed 0.5 cm. Use of environmental 
windows. 

NLAA 
Turbidity during dredging
or disposal transport All life stages 

Distance from corals, use of turbidity controls and turbidity monitoring
to ensure turbidity does not exceed 7 NTU. Use of environmental
windows. 

Fill/Beach
Nourishment 

LAA Direct burial Adult, Juvenile
LAA Sedimentation Adult, Juvenile
LAA Turbidity All life stages 

LAA Coral relocation Adult, Juvenile 

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls, turbidity monitoring not 
to exceed 7 NTU, sedimentation monitoring not to exceed 0.5 cm. Use 
of environmental windows. 

NLAA Turbidity All life stages 
Distance from corals, use of turbidity controls, turbidity monitoring not 
to exceed 7 NTU. Use of environmental windows. 
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Activity 
Potential Effect 
Determination 

Potential Route of Effects 
to Species 

Life Stage 
(larval, 

juvenile,
adult) 

Considerations Which Could Lead to NLAA 

Sand bypass 

LAA 
Direct removal via dredge, 
relocation, burial at
placement site 

All life stages 

LAA 
Turbidity from dredging
and placement All life stages 

LAA 
Sedimentation from
dredging and placement Adult, juvenile 

NLAA 
Turbidity from dredging
and placement All life stages 

Distance from corals, use of turbidity controls, turbidity monitoring not 
to exceed 7 NTU. Use of environmental windows. 

NLAA 
Sedimentation from
dredging and placement Adult, juvenile 

Distance from corals, use of turbidity controls, turbidity monitoring not 
to exceed 7 NTU, sedimentation monitoring not to exceed 0.5 cm. Use 
of environmental windows. 

Cables, Gas
lines, Pipelines 

LAA 
Direct removal via 
placement or movement All life stages 

LAA 
Release of contaminants 
from frac outs, etc. All life stages 

LAA 
Sedimentation from
placement or leakage of 
pipeline 

Adult, Juvenile 

NLAA Release of contaminants All life stages Distance from corals 

NLAA 
Sedimentation from
placement or leakage of 
pipeline 

Adult, Juvenile 
Distance from corals, use of turbidity controls, turbidity monitoring not 
to exceed 7 NTU, sedimentation monitoring not to exceed 0.5 cm. Use 
of environmental windows. 
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Activity 
Potential Effect 
Determination 

Potential Route of Effects 
to Species 

Life Stage 
(larval, 

juvenile,
adult) 

Considerations Which Could Lead to NLAA 

Removal of
seawalls /
riprap 

LAA 
Direct removal of corals 
growing on existing
wall/rip rap 

Adult, Juvenile 

LAA 
Sedimentation during
removal / construction 

Adult, Juvenile 

LAA Turbidity All life stages 

NLAA 
Sedimentation during
removal / construction 

Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals

NLAA Turbidity All life stages Distance from corals, use of turbidity controls 

New seawall / 
riprap 

LAA Direct removal Adult, Juvenile
LAA Sedimentation Adult, Juvenile
LAA Turbidity All life stages 

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals

NLAA Turbidity All life stages Distance from corals, use of turbidity controls 

ATONs 

LAA Direct removal All life stages 

LAA Turbidity All life stages 

LAA Sedimentation Adult, Juvenile 

NLAA 
Following PDC's of 
programmatic 

All life stages SER-2011-3196 

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals

NLAA Turbidity All life stages Distance from corals, use of turbidity controls
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Activity 
Potential Effect 
Determination 

Potential Route of Effects 
to Species 

Life Stage 
(larval, 

juvenile,
adult) 

Considerations Which Could Lead to NLAA 

Outfalls 

LAA Sedimentation Adult, Juvenile
LAA Turbidity All life stages 

LAA 
Release of nutrients or
contaminants 

All life stages 

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals

NLAA Turbidity All life stages Distance from corals, use of turbidity controls

NLAA 
Release of nutrients or
contaminants 

All life stages 
Distance from corals, use of retrofitting or other controls to prevent 
nutrient and contaminants 

Anchoring LAA 
Direct removal via anchor
and cable drag (swing
circles) 

Adult, Juvenile 

Docks /
Marinas 

LAA Direct removal Adult, Juvenile
LAA Sedimentation Adult, Juvenile
LAA Turbidity All life stages 

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals

NLAA Turbidity All life stages Distance from corals, use of turbidity controls 

Core borings 

NLAA Turbidity All life stages Distance from corals, use of turbidity controls
NLAA Direct physical impacts Adult, Juvenile Use of divers to ensure no corals within drilling footprint

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals
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Activity 
Potential Effect 
Determination 

Potential Route of Effects 
to Species 

Life Stage 
(larval, 

juvenile,
adult) 

Considerations Which Could Lead to NLAA 

Artificial Reef 

NLAA Direct physical impacts Adult, Juvenile Must follow artificial reef guidelines

LAA Sedimentation Adult, Juvenile 

LAA Turbidity All life stages 

NLAA Sedimentation Adult, Juvenile 
Distance from corals, use of turbidity controls to prevent sediments
from traveling and depositing on the corals

NLAA Turbidity All life stages Distance from corals, use of turbidity controls

3R's: Coral 
Research, 
Restoration, 
and Relocation 
(which can 
include Coral 
Nurseries) 

NLAA 
Covered under 
programmatic 

All life stages 

Location 

Provide a rationale (i.e. 
species not present or will 
be completely avoided):

No Effect - North of St Lucie inlet,
species not present. All life stages 

No Effect 

- Outside of the Keys, the 
only listed corals in the 
Gulf of Mexico are located 
in the Flower Gardens 
NMS 

All life stages 

No Effect 

- Within the range of the 
species, site-specific 
resource survey indicates 
species not present. 

All life stages 

010121 

Note: An increase in noise and vessel traffic may occur within the listed activities.  However, these have no effect on the coral species thus are not 
included. 
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Staghorn Coral (Acropora cervicornis) Florida Range 
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Appendix A1.  General Distribution Maps of Listed Corals. 

Figure A1. Geographical Distribution of Staghorn coral (Acropora cervicornis). 
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Elkhorn Coral (Acropora palmata) Florida Range 
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Elkhorn Coral (Acropora palmata) US Caribbean Range 
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user community 

Figure A 2.  Geographical Distribution of Elkhorn coral (Acropora palmata). 

Note: The two colonies located in Flower Garden Banks National Marine Sanctuary are not 
depicted in figure. 
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Lobed Star Coral (Orbicella annularis) Florida Range 
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Lobed Star Coral (Orbicella annularis) US Caribbean Range 

t _, 

Esn. HERE, Del oJme, Mapmylnd1a, © OpenStreetMap contributors, and the GIS 
user community 

27 

010125 



   

 

Lobed Star Coral (Orbicella annularis) Gulf of Mexico Range 
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Figure A3. Geographical Distribution of Lobed star coral (Orbicella annularis). 
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Mountainous Star Coral (Orbicella faveolata) Florida Range 

Esri, HERE, Delorme, Mapmylndla, © OpenStreelMap contributors, and the GIS 
user community 

Mountainous Star Coral (Orbicella faveolata) US Caribbean Range 

Esn, HERE, Del oJme, Mapmylnd1a, © OpenStreetMap contributors, and the GIS 
user community 
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Mountainous Star Coral (Orbicella faveolata) Gulf of Mexico Range 

Esri HERE Del orme, Mapmylndoa, © OpenStreetMap contnbutors, and the GIS 
user community 

Figure A4. Geographical Distribution of Mountainous star coral (Orbicella faveolata). 
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Boulder Star Coral (Orbicella franksi) Florida Range 

Esri, HERE, Delorme. Mapmylndla, © OpenStreelMap contributors, and the GIS 
user community 

Boulder Star Coral (Orbicella franksi) US Caribbean Range 

Esn, HERE, DeLoJme, Mapmylndta, © OpenStreetMap contributors, and the GIS 
user community 
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Boulder Star Coral (Orbicella franksi) Gulf of Mexico Range 

Esri HERE Del orme, Mapmylndoa, © OpenStreetMap contnbutors, and the GIS 
user community 

Figure A5. Geographical Distribution of Boulder star coral (Orbicella franksi). 
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Pillar Coral (Dendrogyra cylindrus) Florida Range 

Esri, HERE, Delorme, Mapmylndla, © OpenStreelMap contributors. and the GIS 
user community 

PIiiar Coral (Dendrogyra cylindrus) US Caribbean Range 

Esn. HERE, Del oJme, Mapmylndta, © OpenStreetMap contributors, and the GIS 
user community 

Figure A6. Geographical Distribution of Pillar coral (Dendrogyra cylindrus). 
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Rough Cactus Coral (Mycetophyllia ferox) Florida Range 

I 

Esri, HERE, Delorme. Mapmylndla, © OpenStreetMap contributors, and the GIS 
user community 

Rough Cactus Coral (Mycetophyllia ferox) US Caribbean Range 

0 

Esn, HERE. Del oJme, Mapmylndta, © OpenStreetMap contributors, and the GIS 
user community 

Figure A7. Geographical Distribution of Rough cactus coral (Mycetophyllia ferox). 
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Appendix 2. Resource Equivalency Analysis (REA) inputs for Species Impacts 

A Resource Equivalency Analysis (REA) can be used to calculate the amount of compensatory 
mitigation to offset losses of ESA-listed corals. The Restoration Center has developed an REA 
spreadsheet that is periodically updated with improvements. Data are  entered in  the  
“Injury_Inputs” and “Credit_Inputs” tabs to calculate the losses through injury and gains 
through outplanting nursery-propagated corals for compensatory mitigation. 

The spreadsheet groups species by life history characteristics to calculate losses and 
compensation.  Table A shows  the life history classification, species group id, and service 
weighting factor already in the spreadsheet for ESA-listed corals. Note that the spreadsheet 
lumps all Mycetophyllia species together, so the inputs would be the same for Mycetophyllia 
ferox as they are for Mycetophyllia spp. 

Table A. ESA-listed coral species life history classification, species group id, and service 
weighting factor entered on the REA spreadsheet. Species Life History Group Service Weighting Factor 

Orbicella annularis Spawner A 0.888 
Orbicella faveolata Spawner A 0.816 
Orbicella franski Spawner A 0.816 
Mycetophyllia ferox Brooder B 0.541 
Acropora cervicornis Acropora C 0.719 
Acropora palmata Acropora C 0.816 
Dendrogyra cylindrus Branching D 0.806 

To calculate the debits for loss of ESA-listed corals, enter values into the REA spreadsheet in the 
yellow cells on the “Injury_Inputs” tab. Some are pre-filled but can be changed if needed. 

 Impact Area: If data on species are entered into the spreadsheet using total number of 
corals, the impact area  should be entered as 1.  If  data  on species are  entered using  

density, the total area of impact should be entered in square meters. 
 Impact Year:  Year in which the project will start. 
 Discount rate:  3% is the standard rate. 
 Standard coral size: 45 is prefilled. The value for this cell does not matter since it is the 

same on the debit and credit sides of the calculations. 
 % Service Loss at Injury: Generally, 100% unless there is some expected function even 

with the injury (e.g., partial colony survival would result in some function). 
 Loss into Perpetuity: Generally, false unless the corals are not expected to recover 

(e.g., permanent loss of habitat). 
 Annual Growth Rate:  This value will be based on the species affected; see Table B. 
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 Recovery Delay: Generally 1 year unless the project will be ongoing for more than a  

year. 
 % Addressed by ER: 0% since emergency restoration does not occur for planned 

projects. 
 Average Recruitment Delay: This value will be based on the species affected; see Table 

B. 
 % Relative Value at Recovery: This value indicates the expected functional services 

relative to baseline at the injury site at the end of the recovery period. Generally, 80-
100% if corals are transplanted back to the injury site after the project ends. 

Table B. Injury inputs for ESA-listed corals. 

Species Annual Growth Average 
Groups Rate (cm) Recruitment 

Delay (Years) 
Spawners 0.56 6 
Brooders 0.488 4 
Acropora 10 10 
Branching 1.8 4 

Finally, abundance or density of species by size class should be entered on the spreadsheet 
specific to the project. The spreadsheet has size classes in 10 cm increments, but these may be 
adjusted to different increments by changing the average size for each size class interval in the 
spreadsheet (e.g., for 1-20 cm, the average size class would be 10 cm).  There are service  
weighting factors on the spreadsheet specific to each species that should not be changed (see 
Table A). After all this information is entered, the spreadsheet will calculate the coral losses 
and convert them into debits in the column labeled “Outstanding DWCCYL.” 

To calculate the credits produced from outplanting corals from a nursery, enter values into the 
REA spreadsheet in the yellow cells on the “Credit_Inputs” tab. Some are pre-filled but can be 
changed if needed. 

 Service weighting factor: Values are specific to each species (Table A) and should not 
be changed. 

 Target Outplant size: This number should be the typical size of outplants in the region, 
which can  be ascertained  by  talking to local coral nursery operators. Typical outplant 
size is usually between 15 and 20 cm in diameter for Acropora and is smaller for other 
species. 
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 Full Function after Outplanting: This value is the number of years it will take for the 

outplanted colonies to reach full function.  For Acropora, it is generally 3 years. 
 Outplant lifespan: This is how long outplants are expected to provide functional 

services.  For Acropora, the value is about 15 years. 
 % Relative Service Function:  This value represents the  functional service level of  

outplants at the end of the recovery period.  Typical range is 80-100%. 

The number of coral outplants expected per year should be entered in the column labeled  
“Number of Surviving Coral Outplanted Annually.” To get a ballpark idea of the numbers to put 
in this column, you can enter 1 into the cell for the year of first outplant. The value that 
appears in the column labeled “WCCYG Annually” is the number of credits applied per outplant 
and can then be divided into the number under the column “CCYL Requiring Offset.” The 
resulting number is close to the total number of outplants needed to offset losses and can then 
be entered in the column “Number of Surviving Coral Outplanted Annually.” Values can be 
adjusted up or down until the number in the “Balance” column is zero or slightly negative. 

Because there is some expected mortality associated with outplanting, the number of corals  
actually outplanted will need to be higher than the values indicated in the column “Number of 
Surviving Coral Outplanted Annually.” For Acropora, we expect a 15% mortality rate, so the 
total number of surviving outplants should be multiplied by 1.15 to determine the total number 
of corals that actually need to be outplanted to compensate for this expected mortality. The 
spreadsheet has a column for calculating the number of outplants actually needed for a 25% 
mortality rate, and the formula may be adjusted to reflect a different mortality rate. 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FL 32207-8175 

Planning and Policy Division        
Environmental Branch 

David Bernhart 
Assistant Regional Administrator 
for Protected Resources 
NOAA’s National Marine Fisheries Service 
Southeast Regional Office 
263 13th Avenue, South 
St. Petersburg, FL 33701 

RE: F/SER31: SKB SER-2019-00712 

Dear Mr. Bernhart:

 This letter responds to your letter of June 21, 2019 referring to our request for 
consultation with the National Marine Fisheries Service (NMFS), pursuant to Section 7 
of the Endangered Species Act (ESA) for the ongoing water management operations 
associated with the 2008 Lake Okeechobee Regulation Schedule (LORS) water control 
plan. The U.S. Army Corps of Engineers (Corps) requested informal consultation with 
NMFS on March 22, 2019 because new species have been listed that have not been 
addressed in the consultation record with NMFS (NMFS 2007, NMFS 2015) with regard 
to the 2008 LORS water control plan. 

 The Corps has identified the action area for this project as Lake Okeechobee, the 
C-43 canal and Caloosahatchee estuary, and the C-44 canal, St. Lucie River, and 
St. Lucie estuary.  An analysis of potential project effects on these species is included in  
Attachment 1 – Biological Assessment of Coral and Fish Species. The Corps has  
determined there is no effect to the Nassau grouper (Epinephelus striatus), giant manta  
ray (Manta birostris), oceanic whitetip shark (Carcharhinus longimanus), rough cactus  
coral (Mycetophyllia ferox), boulder star coral (Orbicella franksi), elkhorn coal (Acropora  
palmata), and staghorn coral (Acropora cervicornis).  The Corps has determined the  
project may affect, but is not likely to adversely affect the lobed star coral (Orbicella  
annularis) and mountainous star coral (Orbicella faveolata).

 The Corps has included the documentation on the preliminary modeling domain 
(modeling mesh) developed by the Corps and SFWMD in Attachment 2 – CH3D Model 
Mesh for the St. Lucie Estuary and Caloosahatchee River Estuary. 
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The Corps looks forward to further cooperation with NMFS on Lake Okeechobee 
water management operations to ensure the conservation of our nation’s threatened 
and endangered marine species and designated critical habitat.  If you have any 
questions on this consultation, please contact Mr. Andrew LoSchiavo, Restoration & 
Resources Section Chief at (904) 232-2077, or by email at 
andrew.j.loschiavo@usace.army.mil. 

Sincerely, 

DUNN.ANGELA.E.1300303923 
Date: 2019.10.28 17:10:51 

Digitally signed by 

-04'00' 

Angela E. Dunn 
Chief, Environmental Branch 

NMFS File 1514-22.f.4 
NMFS Environmental Consultation Organizer (ECO) SER-2019-00712 

Enclosures (2) 
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ATTACHMENT 1 – BIOLOGICAL ASSESSMENT OF CORAL AND FISH SPECIES 

1 Project Description and Action Area 

The Corps has identified the action area for this project in the waters in and off Florida 
as those extending 1 mile offshore from the mouths of the St. Lucie Inlet and 
Caloosahatchee estuary, respectively, which is the Corps’ current estimate of the 
distance of potential offshore project effects.  The full project description was included in 
the Corps’ letter (Attachment 2 – U.S. Army Corps of Engineers Request for Informal 
Endangered Species Act Consultation with the National Marine Fisheries Service) dated 
March 21, 2019. This area of effect was determined based on existing information and 
will be further analyzed as part of the modeling associated with the ongoing Lake 
Okeechobee System Operating Manual (LOSOM) study 
(https://www.saj.usace.army.mil/LOSOM/). 

As NMFS suggested, to evaluate project effects, the Corps referred to the complete list 
of the endangered and threatened species available through the NMFS website, 
including supporting information on each species and their critical habitat (accessed July 
2019): 
Florida Atlantic Coast - https://www.fisheries.noaa.gov/content/florida-atlantic-
coast Florida Gulf Coast - https://www.fisheries.noaa.gov/content/florida-gulf-coast 

The Corps further referred to the species consultation framework documents provided 
by NMFS as general guidance and consultation aids for Nassau grouper, Corals, and 
Coral Critical Habitat in making effects determinations on newly listed species and 
designated critical habitat.  The frameworks consolidate and interpret information based 
on scientific literature and NMFS’ applied experience conducting Section 7 
consultations, and that the frameworks are currently used as internal guidance for 
NMFS biologists.  The Corps acknowledges NMFS’ advice that any species not 
expected to occur in the action area would not be affected and can be excluded from 
further consultation.  The following sections lay out our analysis of effects on listed 
species and our effect determination. 

2 Species Distribution and Status 

2.1 Coral Species

 Corals are not known to be present in the outfall of the Caloosahatchee River.  The 
Florida Reef Tract (FRT) extends offshore of the Florida Keys and south Atlantic coast 
of Florida. NMFS’s Coral Biological Review Team (BRT) Status Review Report (SRR; 
Brainard et al. 2011) incorporates and summarizes the best available scientific and 
commercial information as of August 2011 on the following topics: (1) long-term trends 
in abundance throughout each species' range; (2) potential factors for any decline of 
each species throughout its range (human population, ocean warming, ocean 
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acidification, overharvesting, natural predation, disease, habitat loss, etc.); (3) historical 
and current range, distribution, and habitat use of each species; (4) historical and 
current estimates of population size and available habitat; and (5) knowledge of various 
life history parameters (size/age at maturity, fecundity, length of larval stage, larval 
dispersal dynamics, etc.).  Elkhorn, staghorn, and boulder star corals occur in suitable 
habitat in the FRT (https://www.federalregister.gov/documents/2014/09/10/2014-
20814/endangered-and-threatened-wildlife-and-plants-final-listing-determinations-on-
proposal-to-list-66).  

The 4.5 mile long St. Lucie Reef is the segment of the FRT that lies approximately one 
mile offshore of the northern Martin County coast.  Coral distribution information in the 
immediate area of the St. Lucie Inlet derives from a few published reports and personal 
observations. The Florida Department of Natural Resources (now known as the Florida 
Fish and Wildlife Conservation Commission, FWC) conducted a field survey in 1982 
during which they found the now listed species lobed star coral (Orbicella annularis, 
formerly Montastraea annularis) on the St. Lucie reef south of St. Lucie Inlet (John 
Halas and Walter Jaap, Florida Department of Natural Resources, unpublished data 
1982).  They stated that the major contrast between the north and south sides of the St. 
Lucie Inlet was the presence and abundance of stony reef corals and other reef obligate 
organisms, particularly reef fish, on the south side.  In the early 2000s, ongoing reef 
monitoring found that mountainous star coral (O. faveolata) was present but affected by 
a bleaching event involving a lack of light and other water quality stressors such as 
salinity and nutrients. This species and a few other non-ESA listed species were never 
seen again on this reef after 2004-2005, and other non-ESA listed species such as D. 
stokesii, P. strigosa, S. radians, and Isophyllia sinuosa had very few specimens 
remaining (Jeff Beal, FWC Marine/Estuarine Subsection, Ft Pierce, Florida, personal 
communication – email March 5, 2019). 

The Corps’ recent coordination with FDEP and FWC informed us that isolated stony 
coral colonies were found in Martin County reefs in 2006, but most had been impacted 
by stony coral tissue loss disease (SCTLD) that first appeared off the coast of Florida in 
Miami-Dade County in 2014 and spread to involve more of the FRT in Palm Beach 
County by 2016 and Martin County by 2017 (NOAA 2019).  A recent survey in 2014, 
funded by FDEP, failed to identify any live listed coral species in the St. Lucie reef 
(Gilliam et al. 2015).  The FWC has continued to monitor the few corals remaining on 
the St. Lucie Reef after the spread of SCTLD and, based on their experience at 
particular sites, only the following non-ESA listed species remain:  “Millepora spp. 
unaffected by disease; Pseudodiploria clivosa very low abundance; widespread 
Montastrea cavernosa very low abundance; widespread Porites astreoides low 
abundance; in pockets Madracis decactis low abundance; one known area at the 
southern end Siderastrea radians high abundance; widespread Solenastrea bournoni 
very low abundance, one known area at the southern end. 
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We estimate that the St. Lucie reef has lost ~90% of its corals during the past three 
years (2016-2019) due to disease and hurricane impacts (including water quality 
effects)” (Jeff Beal, FWC Marine/Estuarine Subsection, personal communication – 
email, March 4, 2019). 

2.2 Nassau Grouper 

Nassau grouper (Epinephelus striatus) are a tropical reef fish that possibly could be on 
the St. Lucie Reef or nearshore habitats in the area of project effect 
(https://www.fisheries.noaa.gov/species/nassau-grouper).  The main influences on 
where they live are not known, although water clarity, habitat, and benthos (the 
community of organisms in the seabed) seem to be important.  Their depth range may 
be influenced more by the availability of suitable habitat than by food resources, since 
their diet is highly varied and has more to do with body size than of water depth.  
Nassau grouper tend to spend a lot of time in one spot, often on a high-relief coral reefs 
or rocks in clear water.  Larger fish tend to occupy deeper reef areas with greater 
vertical relief.  Both adults and juveniles will use either natural or artificial reefs.  The 
main reason given for listing this species was direct harvesting leading to a decrease in 
spawning aggregations.  

2.3 Giant Manta Ray 

The giant manta ray is an oceanic, migratory species found worldwide in tropical, 
subtropical, and temperate bodies of water and is commonly found offshore, in oceanic 
waters, and near productive coastlines (https://www.fisheries.noaa.gov/species/giant-
manta-ray).  As such, giant manta rays can be found in cool water, as low as 19°C, 
although temperature preference appears to vary by region.  For example, off the U.S. 
East Coast, giant manta rays are commonly found in waters from 19 to 22°C, whereas 
those off the Yucatan peninsula and Indonesia are commonly found in waters between 
25 to 30°C.  The species has also been observed in estuarine waters near oceanic 
inlets, with use of these waters as potential nursery grounds.  Giant manta rays also 
appear to exhibit a high degree of plasticity in terms of their use of depths within their 
habitat.  During feeding, giant manta rays may be found aggregating in shallow waters 
at depths less than 10 meters.  However, tagging studies have also shown that the 
species conducts dives of up to 200 to 450 meters and is capable of diving to depths 
exceeding 1,000 meters.  This diving behavior may be influenced by season and shifts 
in prey location associated with the thermocline (Miller and Klimovich 2017).  The status 
report is inconclusive regarding estuarine use but suggests that some rays may pup in 
an estuary so there may be some nursery use of the St. Lucie Inlet (Miller and Klimovich 
2017).  The most significant threat to the giant manta ray is overutilization for 
commercial purposes. 

2.4 Oceanic Whitetip Shark 
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The oceanic whitetip shark is a pelagic species, generally remaining offshore in the 
open ocean in tropical and sub-tropical waters, on the outer continental shelf, or around 
oceanic islands in water depths greater than 600 feet 
(https://www.fisheries.noaa.gov/species/oceanic-whitetip-shark, Young et al. 2016).  
They live from the surface of the water to at least 498 feet deep.  Oceanic whitetip 
sharks have a strong preference for the surface mixed layer in warm waters above 
20°C, and are therefore a surface-dwelling shark.  NOAA Fisheries does not report 
whitetip shark landings 
(https://foss.nmfs.noaa.gov/apexfoss/f?p=215:200:14089746153354).  The Florida Fish 
and Wildlife Conservation Commission regulates whitetip shark catch in Florida waters.  
Between 2004 and 2017, whitetip sharks were not mentioned in the group ‘other’, which 
comprised 63.9% of all recreationally harvested sharks (total sharks caught 6,666,509 
individuals) reported caught on Florida’s Atlantic coast, and were included but not 
quantified in the group ‘other’, which comprised 68.6% of all recreationally harvested 
sharks (total sharks caught 10,505,246 individuals) reported caught on Florida’s Gulf 
coast https://myfwc.com/research/saltwater/sharks-rays/shark-fisheries/landings/. 
Given these data, the Corps inferred that the number of whitetip sharks occurring in the 
project area is insignificant. 

Project Effects - Lake Okeechobee Release Volumes 

The intent of LORS 2008 was to reduce undesirable high flows to the estuaries 
and to protect the integrity of Herbert Hoover Dike while achieving multiple 
project purposes.  The prior lake schedule, Water Supply and Environment 
(WSE) from 2000-2007, was not flexible in adapting to real time conditions 
resulting in many high lake stage events and high flow lake releases to the 
estuaries.  LORS 2008 lowered the high lake threshold in WSE by providing low 
volume releases for longer durations than were under the harm thresholds for 
estuaries based on salinity and flow relationships.  In developing LORS 2008, the 
Corps developed performance measures documenting these salinity flow 
relationships for the St. Lucie Inlet based on Northern Estuaries Salinity 
Performance Measure used in LORS 2008 and the 2004 Indian River Lagoon 
South Project Implementation Report (PIR).  The performance measures could 
be applied to characterize the effects of release flows of 3000 cfs for the St. 
Lucie estuary, which was known to be the threshold at which seagrasses were 
affected in the Indian River Lagoon South (IRL-S) estuary just before the inlet 
and is used as a conservative estimate of potential flows affecting offshore 
resources that could likely be impacted by water management releases to the St. 
Lucie River estuary greater than 3000 cfs.  Similarly, a release flow of 4500 cfs 
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was established for the Caloosahatchee estuary, where seagrasses could be 
affected, and is used as a conservative estimate for offshore effects. 
The Corps analyzed Lake Okeechobee water release effects on ESA listed 
species based on these flows as a conservative estimate of effects on the 
species. 

Inflows to the St. Lucie estuary that add up to the 3000 cfs include S-80 flows that 
sometimes receive flows from Lake Okeechobee, but often receive basin runoff, as well 
as outflows from the other structures releasing from the C-23, C-24, and C-25 basins.  
The Corps calculated the average percentage of flow from Lake Okeechobee for all 14+ 

 
Okeechobee regulation schedule (WSE) and LORS, and determined that a lower 
percentage of Lake Okeechobee flows occurred during those events under LORS 
(2008-2019) compared to when releases were made following the WSE schedule 
(2001-2007) (Table 1).  Lake Okeechobee flows under LORS were reduced 
approximately 12% compared to the WSE schedule.  A trend in the percentage of Lake 

 
only 13 events lasting 14+ days, but there were other events from 2001-2018 that were 
either broken up by a couple days below 3000 cfs or lasted 7-13 days.  Thus, the LORS 
schedule reduced the risk of project effects to corals and fish on the Florida Reef Tract 
compared to the WSE schedule.  This data is supported by the modeling done in the 
2008 LORS Supplemental Environmental Impact Statement Table 6.4 and Appendix E 
that estimated a reduction in high flow events by 5.5% over a 36 year period of record. 

Table 1. Average percent volume of total flow from Lake Okeechobee during St. Lucie 
Estuary flow events 3000 cfs events lasting for 14 days or more during WSE (2001-
2007) compared to LORS (2008-present). 

Regulation Schedule Average % from Lake Okeechobee releases 
WSE (2001-2007) 38.04 
LORS (2008-2019) 26.32 

Project Effects - Water Quality Effects / Harmful Algal Blooms / Red Tide 

The Corps operates Lake Okeechobee in accordance with LORS 2008 to balance 
multiple project purposes, including flood risk management concerns.  This water 
control plan was developed in coordination with the State of Florida and the public.  In 
managing Lake Okeechobee for these purposes, the Corps does not control the quality 
of the water which enters or exits the system.  Instead, the State of Florida is 
responsible for regulating water quality for flows entering Lake Okeechobee and 
surrounding watersheds.  As such, we rely upon the appropriate state agencies to 
determine the quality of the water and to ensure the water meets state water quality 
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standards.  We routinely coordinate with agency experts at the U.S. Geological Survey, 
U.S. Environmental Protection Agency (USEPA), and Florida Department of 
Environmental Protection concerning water quality as it relates to Lake Okeechobee 
operations and algal blooms. 

There has been a concern that Lake Okeechobee water releases contribute nutrients 
that influence red tide blooms and other harmful algal blooms (HABs) that impact 
marine resources including ESA listed species.  In meeting the obligations of Section 7 
of the ESA, the Corps has considered HABs in the context of Lake Okeechobee 
operations and their potential impacts on ESA listed species by reviewing the relevant 
literature, consulting with partner agencies, and reviewing the best available data. 
A review of literature on Microcystis aeruginosa was conducted.  Microcystis is a 
freshwater blue-green algae that produces the microcystin toxin and is also known as 
one species of cyanobacteria.  Microcystis is the dominant species that can form 
harmful algal blooms on Lake Okeechobee, which occurred in 2016 and 2018. In 
reviewing the literature regarding the effects of Microcystis aeruginosa on finfish, 
studies identified impacts to livers in a number of freshwater species (Lehman et al. 
2010, Butler et al. 2009).  None of the species identified were freshwater ESA listed 
species in Florida.  However, effects on estuarine species were not available, but 
estuarine fish species are likely to move out of the way of a freshwater flow event that 
could contain Microcystis. In addition, there is not sufficient evidence to support that 
Microcystis is a potential food source for Karenia brevis, the algal species normally 
associated with red tide algal blooms. K. brevis is another harmful algal bloom type in 
marine (salt-water) environments and caused mortality of a number of ESA listed 
species in 2017.  One study documented a cyanobacteria species, Synechococcus, as 
a food source for K. brevis (Gilbert et al. 2009). 
While Microcystis is a freshwater dwelling species, Synechococcus is normally a group 
of ocean dwelling species of cyanobacteria (Gilbert et al. 2009).  In a recent study, 
Synechococcus was found in the estuarine samples, but not from freshwater 
environments like Lake Okeechobee. While literature does suggest some 
cyanobacteria species like Synechococcus can be a potential prey source for the K. 
brevis on the shoreline, no literature supports freshwater Microcystis cyanobacteria 
species as prey for K. brevis. Inflows to the Caloosahatchee River come from tidal 
inflows, C-43 basin inflows through S-79, and Lake Okeechobee inflows from S-77.  
Ultimately, Lake Okeechobee water management releases are only one component of 
inflows that contain nutrients and total suspended solids due to inflows into the lake and 
internal lake loading.  Lake inflows combined with basin and tidal runoff potentially 
contribute to changes in salinity, water clarity (total suspended solids and color), and 
nutrients affecting water quality in the Caloosahatchee River Estuary.   

On the Florida gulf coast, Karenia brevis is the algal species normally associated with 
red tide algal blooms (FWC 2019, Mote 2019).  Red tide is not a new phenomenon and 
occurrences were documented in the southern Gulf of Mexico that date as far back as 
the 1700s and on the Florida gulf coast as far back as 1840s (Feinstein et al. 1955, 
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Garrett et al. 2013, Mote 2019).  Red tide blooms can last a few weeks to longer than a 
year, and they often subside then recur.  The bloom duration depends on the ambient 
physical and biological conditions including, but not limited to, sunlight, nutrients, 
salinity, and speed/direction of wind and water currents (Tester and Steidinger 1997, 
Garrett et al. 2013, Dixon 2014, Weisberg et al. 2019).  

Weisberg et al. (2019) concluded that “the 2018 K. brevis HAB was the worst red tide 
bloom in Florida since 2005, because the remaining cells from the preceding 2017 
bloom converged and were reinforced by the newly formed 2018 bloom.  Blooms are 
thought to initiate offshore at mid-shelf (10-40 miles offshore), when the water 
conditions there are nutrient deplete (oligotrophic), allowing K. brevis, through a 
complex sequence of events, to out-compete faster growing phytoplankton.  The water 
conditions in which this may (or may not) occur are determined by the ocean circulation. 
If conducive for bloom development to occur, then there will likely be a major red tide 
event; if not conducive, then there likely will not be a major red tide event in any given 
year.  Hindcast analyses show that such hypothesis accounts for 20 out of 25 years for 
which simultaneous K. brevis and ocean circulation data exists.”  Upwelling “transports 
new K. brevis cells from their initiation region offshore to their manifestation region 
along the shoreline.” (Weisberg et al. 2019). 

In the Center of Biological Diversity (CBD) Notice of Intent (December 18, 2018), claims 
were made that “studies suggest that nutrients including phosphorous and nitrogen from 
discharges can energize or reawaken red tide.” The Corps reviewed the two studies 
(Olascoaga 2008, 2010) referenced by CBD, and our interpretation of these studies is 
that they do not state that nutrients in the Lake Okeechobee releases “energize and 
reawaken” red tide.  Rather, it appears that the studies asserted that the 2004 red tide 
blooms that developed in the Gulf of Mexico were moved onshore by ocean currents 
where nutrients from land runoff fueled the bloom’s growth.  Further, there does not 
appear to be a direct link between the Lake Okeechobee water management releases 
and the K. brevis blooms (Garrett et al. 2013, Mote 2019, Weisberg et al. 2019).  FWC 
and Mote Marine Laboratory also state that there is not a direct link between land-based 
nutrient pollution and land-based runoff to the frequency and severity of the red tide 
blooms (Garrett et al. 2013, Mote 2019).  Ocean currents drive initiation and 
concentration of K. brevis blooms along the coast.  Once on the shoreline, K. brevis can 
potentially use the land based nutrient load to support growth, but the bloom was 
already initiated offshore due to other physical conditions such as salinity, light, 
temperature, ocean circulation, upwelling, and benthic flux (Tester and Steidinger 1997, 
Garrett et al. 2013, Dixon 2014, Weisberg et al. 2019).  However, the extent and 
severity of coastal nutrient pollution is not yet known due to the complexity of nutrient 
sources potentially affecting K. brevis blooms.  The nutrient inflow into the estuaries 
comes mostly from local basin runoff.  Local basin runoff comes from residential, 
commercial, and industrial sources and consists of septic and sewage discharges from 
failed and functioning septic tanks, bypasses and spills from sewage treatment plants 
during power outages and storm events, irrigation and stormwater runoff from roads, 
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parking lots, lawns and golf courses, etc.  Cumulatively, the runoff contains a broad 
suite of contaminants including nitrogen and phosphorus, the two key components 
causing “nutrient pollution”, plus various other contaminants that can exacerbate 
nutrient pollution or are harmful to aquatic fish and wildlife species.  The local basin 
runoff for the 5 year average of inflows to the St. Lucie Estuary accounted for 
approximately 69% of flow and 77% of total phosphorus (TP) loads into the estuary, 
while the local basin runoff over a 5 year average of inflows to the Caloosahatchee 
Estuary accounted for approximately 62% of the inflow and 70% of the TP load 
(SFWMD 2018).  The nutrient sources supporting K. brevis growth derive from multiple 
sources, including estuarine outflows, atmospheric inputs, decaying fish, photochemical 
production, and benthic flux (Garrett et al. 2013, Heil et al. 2014).  Table 2, below, from 
FWC’s 2013 brochure “Red Tides on the West Florida Shelf,” shows the nutrient 
sources that support the K. brevis growth from offshore to nearshore. 

Table 2.  Nutrients that support K. brevis growth from offshore to nearshore (source: 
Garrett et al. 2013). 
Offshore/Continental Shelf Coastal Estuarine 
Upwelling of deep, nutrient 
rich waters 

Nitrification Estuarine outflow 

Nitrogen fixation by the 
photosynthetic 
cyanobacteria 
Trichodesmium spp. 

Grazing of K. brevis on the 
single celled cyanobacteria 
Synechococcus spp. 

Atmospheric inputs 

Trichodesmium spp. 
biomass decay 

Release of nutrients 
(excretion) by photosynthetic 
microzooplankton 

Decaying fish 

Macrozooplankton grazing on 
K. brevis and 
microzooplankton, and release 
(excretion) of nutrients during 
and after feeding 

Photochemical 
(sunlight) production) 

Benthic (bottom) flux 

5 Project Effect Determinations 

Based on the consultation guidance, analysis of literature, and modeled impact areas, 
the Corps made effects determinations for the potentially affected species identified by 
NMFS.   
5.1 Corals and Coral Critical Habitat 
5.1.1 Corals 

The Corps used the NMFS coral framework (“Integration Framework: ESA Section 4 & 
7 for Threatened Caribbean Corals”) determination criteria to support species effects 
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determinations for the corals distributed in the Florida Reef Tract (FRT). With regard to 
the FRT, we made the following assumptions: (1) the FRT extends from St. Lucie Inlet 
in Martin County to the Dry Tortugas with the most prolific reef development seaward of 
the Florida Keys; (2) the FRT is a complex progression of continuous reef habitat from 
inshore (shoreline/intertidal zone to lagoon to back reef to patch reefs to reef flat to reef 
crest) to offshore built upon older carbonate structures that provides the structure for 
coral larval settlement and the necessary habitats and topographical complexity for the 
Nassau grouper to complete its growth from post-settlement to adult; (3) the St. Lucie 
inlet lies about 23.5 miles northward of the north end of Lake Worth Lagoon; (4) 
offshore the St. Lucie inlet, the St. Lucie Reef (local segment of the FRT) fore-reef is at 
a depth of 10 ft, the reef crest is at a depth of approximately 2-3 ft., and the offshore 
deep-reef complex is at a depth of 20-35 ft. (Walker and Gilliam 2013); (5) Within the 
FRT, the northward range for each coral species is unique. 

The main threats to corals were identified by NMFS and more detailed information can 
be found in the final rule (https://www.federalregister.gov/documents/2014/09/10/2014-
20814/endangered-and-threatened-wildlife-and-plants-final-listing-determinations-on-
proposal-to-list-66; the effective date of this final rule is October 10, 2014), and the 
status review (Brainard et al. 2011), and the latest “Status of the Species” document: 
ocean warming – a ubiquitous threat over which the Corps has no control, and not 
resulting directly from the LORS project; ocean acidification – a ubiquitous threat, and 
not resulting directly from the LORS project; diseases – a ubiquitous threat, and not 
directly resulting from the LORS project; trophic effects of reef fishing -- a ubiquitous 
threat, and not directly resulting from the LORS project; nutrient enrichment – although 
the Corps does not control the quality of the water which enters or exits the system the 
LORS project may result in elevated nutrients drifting in a plume from the release point; 
sedimentation and turbidity, particularly from coastal construction activities – although 
the Corps does not control the quality of the water which enters or exits the system the 
LORS project may result in elevated suspended sediments and turbidity drifting in a 
plume from the release point at the St. Lucie Inlet. 

In making an insignificant or discountable determination, as opposed to a “may affect 
(MA)” determination, the Corps considered:  presence of releases leading to water 
quality impacts (increased macroalgal growth, sedimentation); presence of 
outfalls/discharge/stormwater runoff (water quality changes including lowered salinity, 
increased nutrients, and changes in ambient water temperatures) which can lead to 
coral bleaching, increased macroalgal growth, and increased sedimentation; distance 
from water release. 

Based on both the 2012 and 2015 monitoring surveys, nine coral species (Montastraea 
cavernosa, great star coral; Siderastrea sidereal, massive starlet coral; Porites 
astreoides, mustard hill coral; Solenastrea bournoni, smooth star coral; Diploria clivosa, 
knobby brain coral; Oculina diffusa, ivory tree coral; Isophyllia sinuosa, sinuous cactus 
coral; Scolymia cubensis, solitary disk coral; and Millepora alcicornis, fire coral) were 
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found on the St. Lucie Reef, however, there were no ESA listed species observed on 
the St. Lucie Reef (Gilliam et al. 2016).  Historically, however, the lobed star coral 
(Orbicella annularis, formerly Montastraea annularis), listed as threatened under the 
ESA, was observed in 1982 on the St. Lucie reef during a Florida Department of Natural 
Resources survey (Halas and Jaap, Florida Department of Natural Resources, 
unpublished data 1982).  While the 2012 and 2015 surveys did not find this species, 
lobed star coral was present prior to changes in watershed management over the past 
three decades as noted in the FDNR unpublished survey.  Survey records show 
mountainous star coral (O. faveolata) was present prior to 2004-2005, but apparently 
absent after the several hurricanes in 2004 and associated large water management 
releases and watershed run-off events (Jeff Beal, FWC Marine/Estuarine Subsection, 
Ft. Pierce, Florida, personal communication – email, March 4, 2019). 
Lobed or mountainous star coral were historically present at the St. Lucie Reef Tract, 
but have not been observed since before the implementation of 2008 LORS.  Future 
water management releases, as well as changes in climate, could affect the potential for 
lobed or mountainous star coral to recruit to and recolonize the reef in the future. 
However, the Corps has made the determination that 2008 LORS may affect, but is not 
likely to adversely affect, lobed star coral (O. annularis) and mountainous star coral (O. 
faveolata). This is based on three main points: 1) neither species (lobed star or 
mountainous star coral) are currently present in the project area of effect; 2) this reef is 
on the edge the Scleractinian corals species ranges given photosynthetic active 
radiation level required for symbiotic algae photosynthesis (Muir et. al. 2015), which 
may also limit recolonization of these coral species; and 3) Lake Okeechobee releases 
are smaller than the overall watershed flow contribution of effect on this reef (Lapointe 
2017). 
5.1.2 Coral Critical Habitat 

To support effect determinations for coral critical habitat the Corps followed the NMFS 
guidance for Section 7 Considerations for Acropora Critical Habitat. The guidance 
indicated that, when making a “no effect” determination, it is not necessary to mention 
Acropora Critical Habitat in the consultation.  Rather, it is allowable to rely on the 
identification of locations and common activities that are “no effect” on critical habitat.  
The rationale for a “no effect” determination (i.e. the essential feature is not present or 
will be completely avoided) includes the project being north of the Boynton Inlet in Palm 
Beach County, outside of critical habitat; deeper than the 30 m (100 ft) contour, outside 
of critical habitat; substrates within the critical habitat boundaries that do not contain the 
essential feature are not part of the designation; or surveys indicate that the essential 
feature is not present (e.g., sediment or macroalgae coverage, unconsolidated 
substrate, etc.).  The St. Lucie Reef is north of the Boynton Inlet in Palm Beach County, 
therefore, based on geographic location, Acropora Critical Habitat is not present (Figure 
1). 
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Figure 1. LIDAR image of St. Lucie Inlet Preserve State Park boundary and three 
coral sampling stations (from: Beal et al. 2012). 

010336 



 

 

   

  

  
  

   
 

   
   

 

 

  

 

     

   

  
  

 
 

    
     

  
     

 

   

 
    

      
  

  

14 

5.2 Fish Effects Determinations 
In making the fisheries effects determinations, the Corps made the same assumptions 
as outlined above for corals, where relevant to Nassau grouper, manta rays, and 
oceanic whitetip sharks.  
5.2.1 Nassau Grouper 

The Corps used the NMFS grouper framework (“Integration Framework: ESA Section 4 
& 7 Provided to NMFS SERO PRD for the Nassau Grouper (Epinephelus striatus)”) 
determination criteria to support species effects determination for grouper possibly 
occurring in the St. Lucie and Caloosahatchee estuaries, or Florida Reef Tract.  Nassau 
grouper may be present in very small numbers at offshore (> 3 miles) reef outcroppings 
north of Government Cut to Cape Canaveral, a distance offshore greater than estimated 
project effects.  They are not dependent apparently on either the St. Lucie or 
Caloosahatchee estuaries or nearshore waters for life history requirements and, 
therefore, the Corps has made a determination of no effect. 
5.2.2 Giant Manta Ray 

The Corps used the NMFS life history description to support the species effects 
determination for giant manta ray.  Given the giant manta ray’s broad distribution 
through tropical, subtropical, and temperate oceans, the percent of total habitat 
provided by the two estuaries relative to total available habitat, and the paucity of data 
specific to pupping in the St. Lucie and Caloosahatchee estuaries, the Corps has made 
a determination of no effect. 
5.2.3 Oceanic Whitetip Shark 

The Corps used the NMFS life history description and status report to support the 
species effects determination for oceanic whitetip shark (Young et al. 2016).  The 
oceanic whitetip shark is a pelagic species, generally remaining offshore in the open 
ocean in tropical and sub-tropical waters, on the outer continental shelf, or around 
oceanic islands in water depths greater than 600 feet.  While they are reported to linger 
in the surface mixed layer in warm waters above 20°C along Florida’s coasts, and are 
therefore a surface-dwelling shark, they are not dependent apparently on either the St. 
Lucie or Caloosahatchee estuaries or nearshore waters for life history requirements 
and, therefore, the Corps has made a determination of no effect. 

6 Summary of Effects Determinations 

Coral species effects determinations were made based on the assumption that there 
are no apparent populations of listed corals offshore the St. Lucie estuary in the Florida 
Reef Tract, following the Corps’ review of best available data (Table 3).  Fish species 
effects determinations were made based on a review of the known distribution of the 
fish and their life history requirements and best available data (Table 4).  “NE” and 
“MANLAA” are abbreviations for no effect and may affect, not likely to adversely affect 
determinations, respectively, by the Corps. 
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Table 3. Coral species effects determinations. 
Species Reef 

Environment 
Depth

Distribution 
US Geographic 

Distribution 
Corps’

determination 
of project 

effects 
Staghorn 
coral 
(Acropora 
cervicornis) 

spur and 
gro o ve , bank 
reef , patch reef, 
and transitional 
reef habitats, as 
well as on 
limestone 
ridges, terraces, 
and h a rdb o t to m 

most 
common 5 -
25 m 
total range 
0-30 m 

Southeast Florida 
f rom the northern 
lim it of P a lm 
Beach County to 
the Dry Tortugas; 
Puerto Rico; 
USVI; Navassa 
Island 

NE (NE for 
critical habitat 
- project is 
north of 
Boynton Inlet) 

habitats 
Elkhorn coral 
(Acropora 
palmata) 

fo re -re ef , re ef 
crest, and 
shallow spur-
and- groove 
zone 

most 
comm on 
0.5-5 m 
total range 
0.5-40 m 

Southeast Florida 
f rom the northern 
lim it of Bro wa rd 
County to the Dry 
T o rtugas; F lower 
Garden Ban ks 
Na tio n al Ma rine 
Sanctuary; Puerto 
Rico; USVI, 
Navassa Isla n d 

NE (NE for 
critical habitat 
- project is 
north of 
Boynton Inlet) 

Lobed star 
coral 
(Orb ice lla 
annularis) 

most reef 
environments 

most 
common 1 -
10 m 
total range 
1-82 m 

Southeast Florida 
f rom Lake W orth 
Inlet in Palm 
Beach County to 
the Dry Tortugas; 
Flower Garden 
Banks National 
Ma rin e S an ctua ry; 
Puerto Rico; 
USVI; Navassa 
Island 

MANL A A 

Mountainous 
star coral 
(Orb ice lla 
faveolata) 

most reef 
environments 

m ost 
common 10-
20 m 
total range 
1-30 m 

Southeast Florida 
f rom St. Lucie Inlet 
in Martin County 
to the Dry 
T o rtugas; Flowe r 
Garden Banks 
Na tional Ma rine 

MA NL A A 
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Species Reef 
Environment 

Depth
Distribution 

US Geographic 
Distribution 

Corps’
determination 

of project 
effects 

Sanctuary; Puerto 
Rico; USVI; 
Navassa Island 

Boulder star most reef most Southeast Florida NE 
coral environments common 15- from Lake Worth 
(Orbicella 30 m Inlet in Palm 
franksi) total range 

5-50 m 
Beach County to 
the Dry Tortugas; 
Flower Garden 
Banks National 
Marine Sanctuary; 
Puerto Rico; 
USVI; Navassa 
Island 

Pillar coral most reef most Southeast Florida NE 
(Dendrogyra environments common 5- from Lake Worth 
cylindrus) 15 m 

total range 
1-25 m 

Inlet in Palm 
Beach County to 
the Dry Tortugas; 
Puerto Rico; 
USVI; Navassa 
Island 

Rough cactus 
coral 
(Mycetophyllia 
ferox) 

most reef 
environments 

most 
common 10-
20 m 
total range 
5-30 m 

Southeast Florida 
from Broward 
County to the Dry 
Tortugas; Puerto 
Rico; USVI; 
Navassa Island 

NE 

Table 4. Fisheries species effects determinations. 
Fish Species Habitat Depth

Distributio 
n 

U. S. 
Geographic
Distribution 

NMFS 
framework 
evaluation 

criteria 

Corps’
determinatio 
n of project 

effects 
Nassau 
grouper 
(Epinephelus 
striatus) 

Pelagic; 
juveniles 
use 
estuarin 

Variable Adults and 
large 
juvenile 
Nassau 

Florida 
Reef Tract 
at outer 
limits of 

NE 
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Fish Species Habitat Depth
Distributio 

n 

U. S. 
Geographic
Distribution 

NMFS 
framework 
evaluation 

criteria 

Corps’
determinatio 
n of project 

effects 
e grouper may discharge 
habitats; be present area. 
adults at offshore 
present (> 3miles) 
on reefs reef 

outcropping 
s north of 
Government 
Cut to Cape 
Canaveral, 
FL 

giant manta Pelagic Variable offshore, in Pelagic, NE 
ray (Manta oceanic unquantifie 
birostris) waters, and 

near 
productive 
coastlines; 
in estuarine 
waters near 
oceanic 
inlets, with 
use of these 
waters as 
potential 
nursery 
grounds 

d estuarine 
use 

oceanic pelagic Oceanic Pelagic Pelagic, NE 
whitetip shark whitetip species, rare. 
(Carcharhinu sharks have generally 
s longimanus) a strong 

preference 
for the 
surface 
mixed layer 
in warm 
waters 
above 20°C, 
and are 
therefore a 
surface-

remaining 
offshore in 
the open 
ocean in 
tropical and 
sub-tropical 
waters, on 
the outer 
continental 
shelf, or 
around 
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Fish Species Habitat Depth
Distributio 

n 

U. S. 
Geographic
Distribution 

NMFS 
framework 
evaluation 

criteria 

Corps’
determinatio 
n of project 

effects 
dwelling 
shark 

oceanic 
islands in 
water 
depths 
greater than 
600 feet. 

Prior Effect Determinations 

The Corps initiated consultation with NMFS on the potential project effects during the 
preparation of the 2007 Final Supplemental Environmental Impact Statement (FSEIS) 
for the Lake Okeechobee Regulation Schedule (LORS) on August 10, 2006.  The Corps 
made a determination of ‘no effect’ on five species of sea turtles and ‘may affect, not 
likely to adversely affect’ for the smalltooth sawfish and Johnson’s seagrass and NMFS 
concurred with the Corps’ determinations that the proposed action was not likely to 
adversely affect the endangered smalltooth sawfish, threatened Johnson’s seagrass, or 
any other species under their purview on May 11, 2007. The Corps provided a 
Biological Assessment to NMFS in January 2013 to reinitiate consultation because 
critical habitat for the smalltooth sawfish had been designated since the previous 
consultation, and requested NMFS to include a discussion on project effects on 
Johnson’s seagrass critical habitat as NMFS had not provided concurrence with the 
Corps’ 2007 determination on Johnson’s seagrass critical habitat.  NMFS concluded 
that smalltooth sawfish and its critical habitat, and Johnson’s seagrass critical habitat 
would be unlikely to be adversely affected by the proposed project (i.e. LORS) on May 
14, 2015.  The Corps has reviewed the new information on HABs and water quality 
summarized above and evaluated the prior effect determinations made in previous 
consultations. There may be some potential for Microcystis to overlap in estuarine 
habitat with the smalltooth sawfish.  However, there is not any supporting research 
suggesting a link to estuarine species effects from this freshwater species.  The effects 
due to salinity changes on smalltooth sawfish and Johnson’s seagrass are still 
considered a may affect, not likely to adversely affect.  In addition, because there is not 
a direct link supported between Lake Okeechobee flows and red tide, the Corps 
determined that no changes should be made to prior effect determinations for sea 
turtles.  Prior LORS 2008 effect determinations are summarized in Table 5 and the 
Corps has determined that no changes should be made and no further consultation is 
required on these species. 
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Table 5. Prior LORS 2008 Endangered Species Act effects determinations with National 
Marine Fisheries Services Trust Resources. 
Common 
Name 

Scientific 
Name 

Federal 
Status 

Corps’
Determinatio 
n 

NMFS 
Concurrenc 
e 

Biological
Assessme 
nt 

smalltooth 
sawfish 

Pristis 
pectinata 

Endangere 
d 

MANLAA Yes January 
2013 

Johnson’s 
seagrass 

Halophila 
johnsonii 

Threatene 
d 

MANLAA Yes January 
2013 

Loggerhea
d sea turtle 

Caretta 
caretta 

Threatene 
d 

No Effect Yes January 
2013 

Leatherbac 
k sea turtle 

Dermochely 
s coriacea 

Endangere 
d 

No Effect Yes January 
2013 

Kemp’s
ridley sea 
turtle 

Lepidochely 
s kempii 

Endangere 
d 

No Effect Yes January 
2013 

Hawksbill 
sea turtle 

Eretmochely 
s imbricate 

Endangere 
d 

No Effect Yes January 
2013 

Green sea 
turtle 

Chelonia 
mydas  

Endangere 
d 

No Effect Yes January 
2013 
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Attachment 2 

Modeling of Estuary and Offshore Domains - CH3D model 
The CH3D model was developed by the South Florida Water Management District to 
evaluate hydrological and salinity effects 1 to 2 miles out in the St. Lucie inlet and up to 
10 miles out of the Caloosahatchee River Estuary.  The CH3D model meshes depict the 
conceptual modeled areas impacted by the LORS releases in and adjacent to the St. 
Lucie estuary and Caloosahatchee estuary, respectively (Attachment 2, Figures 2 and 
3).  The Corps plans to use this model to better understand the extent of Lake 
Okeechobee water management water release effects offshore as part of the ESA 
consultation on the LOSOM study (https://www.saj.usace.army.mil/LOSOM/), and 
validate its usefulness in predicting potential project effects that could extend offshore to 
affect corals and other species managed by NMFS around the Florida Reef Tract. 
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Figure 2. St. Lucie Estuary CH3D model grid. Model mesh extends 2 miles offshore 
from St. Lucie inlet (from: Coastal Ecosystems, Applied Science Bureau, South Florida 
Water Management District, 2019). 
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Figure 3. Caloosahatchee Estuary CH3D model grid. Model mesh extends 10 miles off 
shore from mouth of Caloosahatchee Estuary (from: Coastal Ecosystems, Applied 
Science Bureau, South Florida Water Management District, 2019). 
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UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Southeast Regional Office 
263 13th Avenue South 
St. Petersburg, Florida 33701-5505 
https://www.fisheries.noaa.gov/region/southeast 

F/SER31:PO 
SERO-2019-03782 

Chief, Environmental Branch 
Corps of Engineers, Jacksonville District 
Department of the Army 
701 San Marco Boulevard 
Jacksonville, FL  32207-8175 

Dear Sir or Madam: 

This letter responds to your request for reinitiation of consultation with us, the National Marine 
Fisheries Service (NMFS), pursuant to Section 7 of the Endangered Species Act (ESA) for the 
ongoing water management operations associated with the 2008 Lake Okeechobee Regulation 
Schedule (LORS) water control plan. 

Consultation History 
We received your email requesting reinitiation of consultation on December 12, 2019. You 
requested reinitation because new species have been listed that have not been addressed in the 
consultation record (NMFS 2007 and NMFS 2015 letters of concurrence). During review of 
your request, we decided to revisit the potential impact of the water discharges from the project 
activities on species consulted on in 2007 and 2015, including possible effects from blue-green 
algae.  We also decided to revisit to what extent the releases may be impacting red tide, which is 
known to affect ESA species.  We initiated consultation on January 30, 2020. The project has 
been assigned a tracking number in our new NMFS Environmental Consultation Organizer 
(ECO), SERO-2019-03782.  Please refer to this number in any future inquiries regarding this 
project. 

Project Location 
The action area includes Lake Okeechobee Florida and the C-43 canal and Caloosahatchee 
estuary, and the C-44 canal, St. Lucie River, and St. Lucie estuary; it includes waters extending 1 
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mile offshore in any direction from the mouths of the St. Lucie Inlet and Caloosahatchee estuary, 
which is the Corps’ estimate of the distance of potential offshore project effects. 

Image of the project location (releases occur from Lake Okeechobee) and surrounding area 

The project releases are managed from Lake Okeechobee.  Water travels from the lake through 
canals/rivers west to the Caloosahatchee estuary or east to the St. Lucie estuary.  The watershed 
north and west of the lake drains an area totaling approximately 5,600 square miles of lands with 
major inflows coming from the Kissimmee River and Fisheating Creek. (Note: water quality 
from pollutant sources entering flows that drain into Lake Okeechobee is not managed or 
controlled by the Corps.) 

Project Description 
The 2008 LORS was developed to manage water movement into and out of Lake Okeechobee 
and to manage the lake levels to meet congressionally authorized project purposes including 
flood control, water supply, navigation, fish and wildlife enhancement, and recreation.  The 2008 
LORS regulation schedule replaced the Water Supply and Environment Schedule.  One goal of 
particular importance for LORS was managing lower lake stages in Lake Okeechobee, as 
extended periods of high water levels cause stress to the lake’s littoral zone and integrity issues 
of the dam located on the lake.  Another goal was to reduce high regulatory releases to the St. 
Lucie and Caloosahatchee Estuaries, while balancing the needs of other project purposes such as 
flood control, water supply, navigation, recreation, as well as fish and wildlife enhancement. 
LORS will remain in effect until the Lake Okeechobee System Operating Manual (LOSOM) is 
completed and implemented in approximately 2023. 
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Effects Determination(s) 

Species 
ESA 

Listing 
Status1 

Action 
Agency Effect 
Determination 

NMFS Effect 
Determination 

Sea Turtles 
Green (North Atlantic [NA] distinct 
population segment [DPS]) 

T NE* NLAA 

Green (South Atlantic [SA] DPS) T NE* NLAA 
Kemp’s ridley E NE* NLAA 
Leatherback E NE* NLAA 
Loggerhead (Northwest Atlantic [NWA] 
DPS) 

T NE* NLAA 

Hawksbill E NE* NLAA 
Fish 
Smalltooth sawfish (U.S. DPS) E NLAA* NLAA 
Nassau grouper T NE NE 
Giant manta ray T NE NLAA 
Oceanic whitetip shark T NE NE 
Invertebrates and Marine Plants 
Elkhorn coral (Acropora palmata) T NE NE 
Staghorn coral (Acropora cervicornis) T NE NE 
Boulder star coral (Orbicella franksi) T NE NE 
Mountainous star coral (Orbicella 
faveolata) 

T NLAA NE 

Lobed star coral (Orbicella annularis) T NLAA NE 
Rough cactus coral (Mycetophyllia ferox) T NE NE 
Pillar coral (Dendrogyra cylindrus) T NE NE 
Johnson’s seagrass T NLAA* NLAA 

* NLAA determinations (for smalltooth sawfish and Johnson’s seagrass) were made during earlier consultations in 
2007 and 2015. 

“No effect” (NE) determinations (for loggerhead, leatherback, Kemp’s ridley, hawksbill, and green sea turtles) 
were made in the Corps 2013 biological assessment relating to the consultation concluded with NMFS in 2015. 

The Corps made NLAA determinations for mountainous star coral and lobed star coral. However, while the 
Corps suggests that Orbicella annularis was observed in 1982 in the action area, this was likely O. faveolata 
(mountainous star coral) since the three Orbicella species were not separated into separate species until the 1990s. 
The species were all classified under the name Montastraea (now Orbicella) annularis. Of all the listed coral 
species, our records indicate that only O. faveolata ranged north to the St. Lucie Inlet. No coral species are 
present in the action area on the west coast of Florida (outside of the Florida Keys and the Dry Tortugas, the only 
listed corals in the Gulf of Mexico are located in the Flower Garden Banks National Marine Sanctuary). O. 
faveolata has not been observed in the area affected by the project since 2005, and the St. Lucie area is at the 

1 E = endangered; T = threatened; NLAA = may affect, not likely to adversely affect; NE = no effect; NP = not 
present 
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northern most limit of the species historical range.  NMFS believes the species is no longer present and has no 
indications of any northern movement in distribution to the action area. 

Critical Habitat 
Johnson’s seagrass designated critical habitat is found in the St. Lucie estuary in Unit D, 
described as a portion of the Indian River Lagoon, Florida, north of the St. Lucie Inlet, from 
South Nettles Island to the Florida Oceanographic Institute 
(https://www.fisheries.noaa.gov/resource/map/johnsons-seagrass-critical-habitat-map-and-gis-
data). This unit occurs in the proposed action area.  Essential features include adequate water 
quality, defined as being free from nutrient over-enrichment by inorganic and organic nitrogen 
and phosphorous or other inputs that create low oxygen conditions; adequate salinity levels, 
indicating a lack of very frequent or constant discharges of fresh or low salinity waters; adequate 
water transparency which would allow sunlight necessary for photosynthesis; and stable, 
unconsolidated sediments that are free from physical disturbance. NMFS believes that water 
quality, salinity levels, and adequate water transparency may be affected by the proposed action. 

Smalltooth sawfish designated critical habitat consists of 2 primary units:  the coastal and 
estuarine habitats of Charlotte Harbor and the Ten Thousand Islands 
(https://www.fisheries.noaa.gov/resources/maps?title=critical+habitat&field_management_area_ 
value%5BSouth+Atlantic%5D=South+Atlantic&field_species_vocab_target_id=&sort_by=creat 
ed). The physical and biological features essential to the conservation of the U.S. DPS of 
smalltooth sawfish, which provide nursery area functions are red mangroves and shallow 
euryhaline habitats characterized by water depths between the Mean High Water line and 3 ft 
(0.9 m) measured at Mean Lower Low Water. The outflows from Lake Okeechobee can reach 
the Charlotte Harbor unit. NMFS believes the red mangrove and euryhaline habitats may be 
affected by the proposed action. 

Analysis of Potential Routes of Effects to Species 

Releases/presence of releases leading to water quality impacts (e.g., nutrients, blue-green algae 
freshwater blooms related to Lake Okeechobee releases) 
Sea turtles may be affected as the proposed action could influence water conditions in the 
estuaries, but sea turtles may adjust behavior by moving to another area to seek more optimal 
water/habitat conditions (e.g., temperature, turbidity, foraging).  Any such behavioral 
modification by moving to another area more favorable for them at a particular moment would 
have minor, insignificant effects on foraging or movement energetics.  Additionally, to better 
understand the potential water quality effects from the water releases we reviewed the NMFS sea 
turtle stranding records (mortality/injury) in the context of outflow releases (Corps data in acre-
feet) from Lake Okeechobee to determine if there was any correlation between the releases and 
significant impacts to sea turtles (i.e., stranded turtles).  Sea Turtle Stranding and Salvage 
Network (STSSN) information for the action area was reviewed for the most recent 36 months 
database summaries available (2014-2016 for the western portion of the action area, and 2013-
2015 for the eastern portion of the action area), providing over 60 data points.  Monthly numbers 
of turtles (all species combined) were compared to daily and monthly flow release information 
provided by the Corps (releases to the west and east of Lake Okeechobee).  To be conservative 
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for the species (making sure the number of strandings was not undercounted), a stranding record 
was included if the cause of stranding recorded was unknown, a vessel strike (assumes animal 
could have been affected negatively by flows which affected ability to potentially avoid a 
vessel), or stranded from disease. Additionally, the data used included stranding zones both 
north and south of the action area, thus conservatively estimating possible strandings of sea 
turtles that may have resulted from the proposed action (i.e., less likely to undercount what may 
have occurred).  We qualitatively examined the data and found no patterns suggesting flows 
from Lake Okeechobee resulted in sea turtle strandings (there were even months of no (0 acre-
feet) or very low (<750 acre-feet) flow releases from Okeechobee that had higher numbers of 
stranded turtles than months that had significantly larger flows (as much as 227,000 acre-feet, 
which is approximately 300 times the flow). 

The action area along both the Gulf and Atlantic coasts of Florida, particularly the Charlotte 
Harbor Estuary, is important to juvenile smalltooth sawfish. The proposed action could result in 
changes to water quality that could cause animals to move from one area to another less 
preferred or safe area. Releases of water resulting in changes to habitat conditions (e.g., salinity, 
dissolved oxygen, and temperature) can cause smalltooth sawfish to modify behavior as they 
move within the estuary/river system. However, NMFS has no information to suggest adverse 
effects from the proposed action are occurring to this species; thus, any effects are expected to be 
insignificant. The species’ use of habitat can vary within and among years based on habitat 
conditions, including but not limited to the amount and timing of freshwater inflow.  At this 
time, researchers are unsure which exact mix of biotic and abiotic factors influence habitat use in 
the vicinity of the Caloosahatchee River, but they believe a variety of conditions in addition to 
salinity, such as temperature, dissolved oxygen, water depth, shoreline vegetation, and food 
availability, may influence habitat selection (Poulakis et al. 2011)2. While adult smalltooth 
sawfish may also use the estuarine habitats used by juveniles, they are also commonly observed 
in deeper waters along the coasts. Poulakis et al. (2013) found smalltooth sawfish present in the 
Caloosahatchee river/estuary system within a wide range of abiotic conditions (e.g., freshwater 
inflow, salinity)3. Scharer et al. (2017) found juvenile sawfish present in nurseries of Charlotte 
Harbor in a wide range of freshwater inflow and corresponding salinity conditions, and that they 
often responded to changing conditions in the Caloosahatchee River by moving up or down the 
river4. NMFS does not expect additional movement by animals responding to changing 
conditions associated with releases from Okeechobee to result in any significant additional 
expenditure of energy or effort beyond what is common for this species as it seeks out preferred 
habitat conditions.  NMFS believes that there is sufficient and appropriate habitat within which 
sawfish can move and that such movement will not result in adverse effects.  A reporting 

2 Poulakis, G.R., P.W. Stevens, A.A. Timmers, T.R. Wiley, C.A. Simpfendorfer. 2011. Abiotic affinities and 
spatiotemporal distribution of the endangered smalltooth sawfish, Pristis pectinata, in a south-western Florida 
nursery. Marine and Freshwater Research 62: 1165-1177. 

3 Poulakis, G.R., P.W. Stevens, A.A. Timmers, C.J. Stafford, C.A. Simpfendorfer. 2013. Movements of juvenile 
endangered smalltooth sawfish, Pristis pectinata, in an estuarine river system:  Use of non-main-stem river habitats 
and lagged responses to freshwater inflow-related changes. Environ Biol Fish 96:763-778. 

4 Scharer, S.M., P.W. Stevens, C.P. Shea, G.R. Poulakis. 2017. All nurseries are not created equal:  Large-scale 
habitat use patterns in two smalltooth sawfish nurseries. Endangered Species Research. Vol. 34: 473-492. 
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network providing data for sawfish mortalities/injuries has been in place since 2000.  While there 
was a record of mortalities due to an extreme cold front in 2010, no sawfish mortalities or 
injuries have been reported related or attributable to Lake Okeechobee water releases (including 
water that may contain harmful algal blooms) managed through LORS.  

Johnson’s seagrass is found growing along approximately 124 miles (200 kilometers) of 
coastline in southeastern Florida between Sebastian Inlet and north Biscayne Bay. It is present in 
the eastern portion of the action area located on the east coast of Florida. Water discharges can 
potentially stress plants by lowering salinity, or through over-enrichment can stimulate increased 
algal growth that may smother the understory of seagrasses, shade rooted vegetation, and 
diminish the oxygen content of the water.  However, NMFS expects the proposed action to have 
insignificant effects on Johnson’s seagrass.  Johnson’s seagrass has been observed growing 
perennially near the mouths of freshwater discharge canals, thus exhibiting tolerance to varying 
water flows and conditions.  NMFS expects that this species will withstand any stresses from 
variations to water conditions resulting from the proposed action water flows.  LORS has been in 
place since 2008, and NMFS has no records that the releases from the proposed action have 
resulted in significant impacts, injury, or mortality to this species. 

Giant manta rays occur on the Atlantic and Gulf of Mexico coasts of Florida.  The proposed 
action could influence water conditions in the action area, and giant manta rays may adjust 
behavior by moving to another area to seek more optimal water/habitat conditions (e.g., 
foraging). The species has been observed in estuarine waters near oceanic inlets (Adams and 
Amesbury 19985; Milessi and Oddone 20036; Medeiros et al. 20157; J. Pate, Florida Manta 
Project, unpublished data). NMFS expects giant manta rays to be present in the estuary/coastal 
portions of the action area.  Giant manta rays utilize the action area for foraging. The eastern 
portion of the action area is also a putative nursery area (J. Pate, Florida Manta Project, 
unpublished data). The giant manta ray exhibits a high degree of plasticity in terms of its use of 
depths within its habitat. Lake Okeechobee releases contribute to the flows that eventually reach 
the estuaries/coastal areas of the action area, but the releases are not the only source of water or 
nutrients.  NMFS is unaware of any injury or mortality of giant manta rays, or any significant 
changes to their behavior resulting from water releases within the action area, either in general, 
or specifically attributable to Lake Okeechobee releases. While animals could react to increased 
freshwater flow or changes in water quality, NMFS expects them to adjust their behavior (e.g., 
temporarily move from or avoid a location) and later return if necessary when conditions return 
to normal, or utilize adjacent habitat.  It appears that giant manta rays have continued to use the 
action area since the implementation of LORS.  Limited tagging data shows that individuals that 
use the action area are also moving and traversing a much larger area outside of the action area 
(they have been tracked north to the Florida/Georgia border south to the Florida Keys).  NMFS 

5 Adams D., Amesbury E. 1998. Occurrence of the manta ray, Manta birostris, in the Indian River Lagoon, Florida. 
Florida Scientist 61: 7-9 

6 Milessi A.C., Oddone MC. 2003. Primer registro de Manta birostris (Donndorff 1798) (Batoidea: Mobulidae) en 
el Rio de La Plata, Uruguay. Gayana (Concepción) 67: 126-129 

7 Medeiros A.M., Luiz O.J., Domit C. 2015. Occurrence and use of an estuarine habitat by giant manta ray Manta 
birostris. Journal of fish biology 86: 1830-1838 doi 10.1111/jfb.12667 

6 



expects a behavioral response (i.e., moving to adjacent habitat in response to releases from Lake 
Okeechobee), but this response would have minor, insignificant effects on foraging or movement 
energetics. 

Releases/presence of releases leading to Red Tide (Karenia brevis) impacts 
NMFS species (particularly sea turtles and the smalltooth sawfish) can be negatively affected by 
red tide.  The toxins produced by red tide can result in injury and death, for example through 
inhalation and ingestion through the food chain.  Another effect from red tide can be oxygen 
depletion resulting from masses of algae decomposition. 

Red tide bloom dynamics are complex and multiple nutrient sources can contribute to red tide 
blooms (Heil et al. 2014)8. Red tide is hypothesized to form offshore at depth, and while it is 
possible that the cyanobacteria Trichodesmium (found in the marine environment) may be 
involved with red tide bloom and potentially its formation, the cyanobacteria found in Lake 
Okeechobee (e.g., Microcystis) occurs in the freshwater system (i.e., the inland lake, not offshore 
where red tide begins) and is not believed to initiate red tide (Q. Dortch, NOAA/NOS/NCCOS , 
pers. comm. to S. Bolden, NMFS SERO, September 20, 2019).  While it could stimulate red tide 
growth in a small area (e.g., where and when it enters the marine environment from the river 
mouth and may release nitrogen), such effect does not account for the entire red tide bloom (Q. 
Dortch, NOAA/NOS/NCCOS , pers. comm. to S. Bolden, NMFS SERO, September 20, 2019).  
Additionally, many different sources of nutrients fuel blooms like Karenia, and no one source 
dominates (Q. Dortch, NOAA/NOS/NCCOS , pers. comm. to S. Bolden, NMFS SERO, 
September 20, 2019; Heil et al., 2014). NMFS reviewed Okeechobee Lake water release data 
and compared it to data on red tide occurrences (Florida Fish and Wildlife Conservation 
Commission red tide data for medium levels or greater; >100,000 cells/L).  Forty eight months of 
Corps data from 2015-2018 were reviewed qualitatively comparing flows from Lake 
Okeechobee to information that indicated whether red tide at medium levels or greater occurred 
in any given month (yes it occurred, or no it did not).  We found no correlation between releases 
and red tide events, further supporting the conclusion that there is no causal relationship between 
the releases and red tide. 

Red tide can potentially be influenced by coastal/runoff nutrients.  The nutrients emanating from 
Lake Okeechobee eventually make it to the coast and ocean system.  However, the quantity 
reaching the ocean is a combination of what is released from Lake Okeechobee and other 
numerous sources (surface and subsurface runoff) that enter the rivers (e.g., Caloosahatchee 
River, St. Lucie River, and Indian River Lagoon) and contribute to what eventually enters the 
estuary and ocean. The dynamics related to red tide are complex, not completely resolved, and 
depend on bloom timing, size, location, other blooms, releases from inland sources, rainfall, 
hydrologic conditions, and circulation.  Red tide events have occurred when there was virtually 
no monthly release from Lake Okeechobee (e.g., 8 acre-feet), and there have been months 
reporting no red tide that had large releases from Lake Okeechobee (e.g., 406,738 acre-feet). 

8 Heil, C.A., L. K. Dixon, E. Hall, M. Garrett, J.M. Lenes, J.M. O’Neil, B.M. Walsh, D.A. Bronk, L. Killberg-
Thoreson, G.L. Hitchcock, K. A. Meyer, M.R. Mulholland, L. Procise, G.J. Kirkpatrick, J.J. Walsh, R.W. Weisberg. 
2014. Blooms of Karenia brevis (Davis) G. Hansen & O. Moestrup on the West Florida Shelf:  Nutrient sources and 
potential management strategies based on a multi-year regional study. Harmful Algae 38: 127-140. 
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NMFS cannot attribute any specific adverse effects from the releases to ESA listed species and 
expects the releases related to the proposed action will result in only insignificant effects. 

Analysis of Potential Routes of Effect to Critical Habitat 
Smalltooth sawfish critical habitat occurs in the western portion of the action area and the 
proposed action may affect the shallow euryhaline habitat essential feature through changes in 
water quality (salinity).  The flows reaching the ocean are a combination of what is released from 
Lake Okeechobee and other sources not related to the proposed action (surface and subsurface 
runoff). Flows vary in frequency and magnitude (e.g., 8 acre-feet/month to over 300,000 acre-
feet/month from Lake Okeechobee to the Caloosahatchee River). While freshwater flows from 
Lake Okeechobee could reach the critical habitat, the habitat would still remain euryhaline.  
Effects to this essential feature would be insignificant.  

Research into effects of pulse disturbance affecting salinity in a mangrove and hardwood 
hammock ecotone, such as the type that would be found in the designated critical habitat within 
the Charlotte Harbor unit, revealed that these ecotones are resilient to such disturbances and that 
it would take a change in salinity to be held at a high level for a long time in order for a regime 
shift to occur.9 Based on the information supplied by the Corps, although these studies provide 
only limited data on how mangrove habitats may respond to salinity variations, they suggest that 
pulses of freshwater released from Lake Okeechobee would be insufficient to affect red 
mangrove habitats that provide nursery functions to juvenile smalltooth sawfish.  Therefore, 
NMFS believes effects to red mangrove habitat would be insignificant. 

According to the Corps information, there is currently no data available to demonstrate how 
releases from Lake Okeechobee could elevate stage levels with the Caloosahatchee River. 
However, since the typical river bottom profile is deeper in the center and becomes shallower at 
the banks, increased discharge to the river may increase the horizontal space available to juvenile 
smalltooth sawfish between the mean high water line and the 3-ft contour.  Therefore, NMFS 
believes any changes in available shallow water habitat will be insignificant. 

Johnson’s seagrass critical habitat occurs in the eastern portion of the action area.  The Corps 
calculated that the effects of the proposed action are not expected to extend beyond 
approximately 1 mile from the mouth of the St. Lucie River.  The critical habitat is over 1 mile 
from the mouth of the St. Lucie River, but in the Indian River Lagoon.  It is possible that effects 
of the proposed action could potentially reach portions of the critical habitat.  In the unlikely 
event any portions of the flow extend past the 1 mile, its contents are expected to dissipate to 
levels that would result in insignificant effects to the critical habitat essential features (water 
quality, salinity, transparency). 

Climate change 
NMFS continues to be concerned with the potential impact of climate change associated with 
potential effects on ESA species.  For example, global climate change may affect the timing and 
extent of population movements and range, distribution, species composition of prey, and the 

9 Jiang, J, Gao, D., and D.L. DeAngelis.  2012. Towards a Theory of Ecotone Resilience: Coastal Vegetation on a 
Salinity Gradient. Theoretical Population Biology, 82 (1): 29-37. 
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range and abundance of competitors and predators.  Changes in distribution including 
displacement from ideal habitats, fitness of individuals, population size due to the potential loss 
of foraging opportunities, abundance, migration, community structure, susceptibility to disease 
and contaminants, and reproductive success are all possible impacts that may occur as the result 
of climate change. However, the exact synergetic effects of climate change and the activities of 
the proposed action on the species and habitat considered in this consultation are unknown, and 
not quantifiable, at this time.  There is insufficient information and ability to determine the full 
suite of impacts of climate change on the species included in this consultation within the context 
and over the time horizon of the proposed action, and specific predictions regarding impacts to 
the species in this consultation in the action area are not currently possible. 

Conclusion 
Because all potential project effects to listed species and critical habitat were found to be 
discountable, insignificant, or beneficial, we conclude that the proposed action is not likely to 
adversely affect listed species and critical habitat under NMFS’s purview. This concludes your 
consultation responsibilities under the ESA for species under NMFS’s purview.  Consultation 
must be reinitiated if a take occurs or new information reveals effects of the action not previously 
considered, or if the identified action is subsequently modified in a manner that causes an effect 
to the listed species or critical habitat in a manner or to an extent not previously considered, or if 
a new species is listed or critical habitat designated that may be affected by the identified action. 
NMFS’s findings on the project’s potential effects are based on the project description in this 
response.  Any changes to the proposed action may negate the findings of this consultation and 
may require reinitiation of consultation with NMFS. 

NMFS continues to support efforts to improve overall water quality in estuarine and coastal 
areas, including the waters of the action area that include NMFs species and designated critical 
habitat.  The sources/causes of contamination, nutrient, and salinity issues are many and a 
comprehensive strategy is necessary to address them. We look forward to further cooperation 
with you on other projects (such as LOSOM) to ensure the conservation of our threatened and 
endangered marine species and designated critical habitat. If you have any questions on this 
consultation, please contact Patrick Opay at (727) 551-5789, or by email at 
Patrick.Opay@noaa.gov. 

Sincerely, 

David Bernhart 
Assistant Regional Administrator 

for Protected Resources 

File: 1514-22.f.4 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8175 

Planning and Policy Division 2020 
Environmental Branch 

David Bernhardt 
NOAA’s National Marine Fisheries Service 
Acting Assistant Regional Administrator 
Protected Resources Division  
263 13th Ave South 
St. Petersburg, FL 33701 

Dear Mr. Bernhardt:

 Pursuant to the National Environmental Policy Act (NEPA) and the U.S. Army Corps of 
Engineers (Corps) Regulation 33 CFR 230.11, this letter constitutes the Notice of Availability of 
the revised supplemental Environmental Assessment (EA) and Proposed Finding of No 
Significant Impact (FONSI) for the planned deviation from the water control plan for Lake 
Okeechobee and the Everglades Agricultural Area (also known as the Lake Okeechobee 
Regulation Schedule (LORS 2008)). The Corps is proposing to initiate a planned deviation from 
LORS 2008 in anticipation of and following freshwater harmful algae blooms (HABs) to reduce 
the risk of exacerbating potential health concerns associated with algal blooms in Lake 
Okeechobee, the St. Lucie, and Caloosahatchee estuaries while not impacting other project 
purposes.  This revised supplemental EA is being prepared to address concerns received in 
response to release of the 2019 LORS Planned Deviation Draft EA provided to the public on 
August 6, 2019. The proposed action occurs in Glades, Hendry, Martin, Okeechobee, and Palm 
Beach counties, Florida. 

The proposed planned deviation would allow the flexibility to make advanced releases east 
and west, larger than LORS 2008 Part D (recommends Lake Okeechobee releases to tide 
(estuaries)) calls for and make releases south when LORS Part C (recommends Lake 
Okeechobee releases to the Water Conservation Areas (WCAs)) does not recommend releases 
within the Beneficial Use Sub-band, Base Flow Sub-band, Low Sub-band, and the Intermediate 
Sub-band. These advanced releases when the risk of transporting HABs is low would allow 
greater flexibility to reduce releases during times when HABs are present in the lake or 
estuaries. The cumulative volume of water released under the planned deviation would be 
tracked against the volume held back that would have been released under LORS 2008. The 
objective would be to reach a net zero balance such that the total volume released across the 
annual deviation time period (between 1 February and 1 December) is unchanged from the 
releases that would have taken place under the existing schedule.  

 Because of the nature of the proposed planned deviation, the Corps may not take water 
management action immediately upon approval of the deviation. The operational strategy in 
this revised supplemental EA describes the conditions and the coordination necessary for water 
management action to be taken.  Based on current conditions within Lake Okeechobee (as of 
June 9, 2020) it is unlikely that action will be taken immediately. Once action is taken, which will 
be communicated publically at the beginning and throughout that year, the Corps will evaluate 
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the performance of the deviation, identify outcomes, challenges, and conclusions in a memo to 
the South Atlantic Division Commander, and may request changes to or an extension of the 
deviation based on that analysis.  A subsequent extension may be applied for until LORS 2008 
is replaced by a new water control plan (Lake Okeechobee System Operating Manual 
(LOSOM)) anticipated in 2022. The Corps may also terminate the deviation at any time. 

The Corps has determined that the proposed action would have no effect on federally listed 
threatened and endangered species and designated critical habitat under the purview of the 
National Marine Fisheries Service (NMFS) in accordance with provisions of Section 7 of the 
Endangered Species Act of 1973, as amended. Water management operations under the 
proposed action have not been modified in a manner that causes an effect to listed species or 
critical habitat that is not considered in prior ESA consultation for LORS 2008. Consistent with 
LORS 2008, releases from Lake Okeechobee are not expected to exceed the harm thresholds 
for the Caloosahatchee (> 2800 cfs) and St. Lucie (>2000 cfs) estuaries that have been 
identified for establishing and maintaining salinity regimes that sustain healthy estuarine 
ecosystems.  Details on the proposed action and the Corps effect determinations can be found 
in the project’s revised supplemental EA and Proposed FONSI, which is available for your 
review on the Jacksonville District’s Environmental planning website: 

http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental-
Branch/Environmental-Documents/  

(On that page, click on the “+” next to “Multiple Counties”.  Scroll down to the project name.) 

 Due to current circumstances with COVID-19, the Corps is requesting that any comments 
you may have must be submitted in writing to 2020LORSHABEAComments@usace.army.mil 
within 30 days of the date of this letter.  Correspondence may also be sent to the letterhead 
address above, however due to limited staff availability in the District office, electronic submittal 
of comments via email is preferred for efficiency. Questions concerning the proposed action 
can also be submitted to Mrs. Melissa Nasuti by telephone at 904-232-1368. 

Sincerely, 

DUNN.ANGELA.E.1300303923 

 Chief, Environmental Branch 

cc: 
Mr. David Bernhardt, NOAA’s National Marine Fisheries Service, david.bernhart@noaa.gov 
NOAA’s National Marine Fisheries Service, nmfs.ser.esa.consultations@noaa.gov 

mailto:nmfs.ser.esa.consultations@noaa.gov
mailto:david.bernhart@noaa.gov
mailto:2020LORSHABEAComments@usace.army.mil
http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental


 
 

    
 

 

         
   

 
   

    
 

 

 
   

  
     

        
 

   

    
   

  
  

  
 

 

           
   

  
  

  

  
   

 
 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8175 

Planning and Policy Division  2020 
Environmental Branch 

Virginia Fay 
NOAA’s National Marine Fisheries 
Assistant Regional Administrator 
Habitat Conservation Division 
263 13th Ave South 
St. Petersburg, FL 33701 

Dear Ms. Fay:

 Pursuant to the National Environmental Policy Act (NEPA) and the U.S. Army Corps of 
Engineers (Corps) Regulation 33 CFR 230.11, this letter constitutes the Notice of Availability of 
the revised supplemental Environmental Assessment (EA) and Proposed Finding of No 
Significant Impact (FONSI) for the planned deviation from the water control plan for Lake 
Okeechobee and the Everglades Agricultural Area (also known as the Lake Okeechobee 
Regulation Schedule (LORS 2008)). The Corps is proposing to initiate a planned deviation from 
LORS 2008 in anticipation of and following freshwater harmful algae blooms (HABs) to reduce 
the risk of exacerbating potential health concerns associated with algal blooms in Lake 
Okeechobee, the St. Lucie, and Caloosahatchee estuaries while not impacting other project 
purposes.  This revised supplemental EA is being prepared to address concerns received in 
response to release of the 2019 LORS Planned Deviation Draft EA provided to the public on 
August 6, 2019. The proposed action occurs in Glades, Hendry, Martin, Okeechobee, and Palm 
Beach counties, Florida. This letter also serves to convey the Essential Fish Habitat (EFH) 
assessment incorporated in the project’s revised supplemental EA and Proposed FONSI. 

The proposed planned deviation would allow the flexibility to make advanced releases east 
and west, larger than LORS 2008 Part D (recommends Lake Okeechobee releases to tide 
(estuaries)) calls for and make releases south when LORS Part C (recommends Lake 
Okeechobee releases to the Water Conservation Areas (WCAs)) does not recommend releases 
within the Beneficial Use Sub-band, Base Flow Sub-band, Low Sub-band, and the Intermediate 
Sub-band. These advanced releases when the risk of transporting HABs is low would allow 
greater flexibility to reduce releases during times when HABs are present in the lake or 
estuaries. The cumulative volume of water released under the planned deviation would be 
tracked against the volume held back that would have been released under LORS 2008. The 
objective would be to reach a net zero balance such that the total volume released across the 
annual deviation time period (between 1 February and 1 December) is unchanged from the 
releases that would have taken place under the existing schedule. 

 Because of the nature of the proposed planned deviation, the Corps may not take water 
management action immediately upon approval of the deviation. The operational strategy in 
this revised supplemental EA describes the conditions and the coordination necessary for water 
management action to be taken.  Based on current conditions within Lake Okeechobee (as of 
June 9, 2020) it is unlikely that action will be taken immediately. Once action is taken, which 
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will be communicated publically at the beginning and throughout that year, the Corps will 
evaluate the performance of the deviation, identify outcomes, challenges, and conclusions in a 
memo to the South Atlantic Division Commander, and may request changes to or an extension 
of the deviation based on that analysis.  A subsequent extension may be applied for until LORS 
2008 is replaced by a new water control plan (Lake Okeechobee System Operating Manual 
(LOSOM)) anticipated in 2022. The Corps may also terminate the deviation at any time. 

The Corps is initiating coordination with the National Marine Fisheries Service (NMFS) 
under the EFH consultation requirements of Section 305(b) of the Magnuson-Stevens Fishery 
Conservation and Management Act (MSFCMA). The regulations at 50 CFR 600.920 outline the 
requirement and procedures for federal agencies to consult with the NMFS regarding their 
action which may adversely impact EFH designated in accordance with the MSFCMA.  As per 
the Findings Agreement between the NMFS and the Corps’ South Atlantic Division  dated 
September 3, 2019, the table below provides reference to where information is located in the 
revised supplemental EA, with respect to EFH requirements per 50 CFR 600.920(e)(3). 

EFH Required Item Draft EA Location (s) 

Description of the Proposed Action 

What is the action? 
Section 1.3 Project Need or Opportunity 
Section 2.1 Alternative B (Preferred  

  Alternative) 

What is the purpose of the action? 
Section 1.3 Project Need or Opportunity 

How, when and where will it be undertaken? 
Section 1.3 Project Need or Opportunity 
Section 2.1 Alternative B (Preferred  

  Alternative) 
Appendix A Operational Strategy 

What will be the result of the action? 
Section 4 Environmental Effects 

Analysis of the potential adverse effects 
(individual and cumulative) of the action on 
EFH and the management species 

What EFH will be affected by the action? 
Section 4 Environmental Effects 

What are the adverse effects to EFH that could occur as a result of 
this action? How would they impact managed species? What 
would be the magnitude of effects? What would the duration be? 
Section 4 Environmental Effects 

Proposed Compensatory Mitigation None required 

Avoidance and Minimization Section 4.5 Environmental Commitments  
Section 7 Compliance with Environmental Requirements 
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Sincerely,
Digitally signed by 

Date: 2020.07.01 09:39:01 
-04'00' 
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The Corps has determined that effects of the proposed action would have no effect on EFH 
and no adverse effects on federally managed fish species Water management operations under 
the proposed action have not been modified in a manner that causes an effect to EFH that is not 
considered in prior consultation for LORS 2008. Consistent with LORS 2008, releases from 
Lake Okeechobee are not expected to exceed the harm thresholds for the Caloosahatchee (> 
2800 cfs) and St. Lucie (>2000 cfs) estuaries that have been identified for establishing and 
maintaining salinity regimes that sustain healthy estuarine ecosystems. 

Details on the proposed action and the EFH assessment can be found in the project’s 
revised supplemental EA and Proposed FONSI, which is available for your review on the 
Jacksonville District’s Environmental planning website: 

http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental-
Branch/Environmental-Documents/  

(On that page, click on the “+” next to “Multiple Counties”.  Scroll down to the project name.) 

The Corps coordinated with the NMFS on potential effects to EFH during development of 
the 2019 LORS Planned Deviation Draft EA. The NMFS Habitat Conservation Division 
responded on August 23, 2019 providing concurrence with the Corp’s determination of 
anticipated minimal EFH effects.  No EFH conservation recommendations were provided at that 
time. 

Due to the current circumstances with COVID-19, the Corps is requesting that any 
comments you may have must be submitted in writing to 
2020LORSHABEAComments@usace.army.mil within 30 days of the date of this letter. 
Correspondence may also be sent to the letterhead address above, however due to limited staff 
availability in the District office, electronic submittal of comments via email is preferred for 
efficiency. Questions concerning the proposed action can also be submitted to Mrs. Melissa 
Nasuti by telephone at 904-232-1368. 

DUNN.ANGELA.E.1300303923 

 Angela E. Dunn 
 Chief, Environmental Branch 

mailto:2020LORSHABEAComments@usace.army.mil
http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental
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cc: 
Virginia Fay, NOAA’s National Marine Fisheries Service, Assistant Regional  
  Administrator, Habitat Conservation Division, Virginia.Fay@noaa.gov 

Pace Wilbur, NOAA’s National Marine Fisheries Service, Habitat Conservation Division,
  Pace.Wilbur@noaa.gov 

mailto:Pace.Wilbur@noaa.gov
mailto:Virginia.Fay@noaa.gov


     
 

                                     
                                 

                                
                                     

                                      
                                       
                                     

                                          
                            

                       
     

 
 

 
 

 
     

                           
     

   
       

 
 

Nasuti, Melissa A CIV USARMY CESAJ (USA) 

From: 
Sent: 
To: 
Cc: 

Subject:
Attachments: 

LoSchiavo, Andrew J CIV USARMY CESAJ (USA)
Friday, July 24, 2020 1:32 PM
Progulske, Donald; Breen, Timothy; Eastwick, Andrew M
Dunn, Angela E CIV USARMY CESAJ (USA); Nasuti, Melissa A CIV USARMY CESAJ (USA); 
Summa, Eric P CIV USARMY CESAJ (US)
LORS EA FONSI NOA 
1July2020 LORS EA FONSI NOA Larry Williams USFWS.pdf 

Follow Up Flag:
Flag Status: 

Follow up 
Flagged 

Good Afternoon Bob, 

By request from Mr. Larry Williams, the U.S. Army Corps (Corps) initially held up transmittal of notice of availability 
(NOA) of the draft environmental assessment and proposed finding of no significant impact for the 2020 Planned 
Deviation to the 2008 Lake Okeechobee Regulation Schedule (LORS). The planned deviation was developed to address 
harmful algal bloom risk to the estuaries. Given recent discussions between the Corps and U.S. Fish and Wildlife Service 
(FWS), I believe there is a better understanding of the planned deviation and its effects on Lake Okeechobee stage 
compared to the LORS 2008 (baseline). Therefore, we are transmitting the NOA originally signed July 1, 2020 to FWS. 
Recognizing this time delay, please provide any FWS responses at your nearest convenience but no later than 30 days 
from the date of this email. The Corps is committed to working with FWS to address Everglade snail kite and other 
endangered species conservation issues associated with Lake Okeechobee water management. If you have any 
questions regarding the planned deviation, please don't hesitate to contact Melissa Nasuti 
(Melissa.A.Nasuti@usace.army.mil) or myself. 

Sincerely, 

Andy 

Andrew (Andy) LoSchiavo 
Restoration and Resources Section Chief, Planning and Policy Division ‐ Environmental Branch U.S. Army Corps of 
Engineers ‐ Jacksonville District 
E: Andrew.J.LoSchiavo@usace.army.mil 
P: 904‐232‐2077; C: 904‐305‐1421 

1 
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DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, JACKSONVILLE DISTRICT 

701 SAN MARCO BOULEVARD 
JACKSONVILLE, FLORIDA 32207-8175 

Planning and Policy Division  2020 
Environmental Branch 

Larry Williams 
U.S. Fish and Wildlife Service 
1339 20th Street 
Vero Beach, FL 32960 

Dear Mr. Williams:

 Pursuant to the National Environmental Policy Act (NEPA) and the U.S. Army Corps of 
Engineers (Corps) Regulation 33 CFR 230.11, this letter constitutes the Notice of Availability of 
the revised supplemental Environmental Assessment (EA) and Proposed Finding of No 
Significant Impact (FONSI) for the planned deviation from the water control plan for Lake 
Okeechobee and the Everglades Agricultural Area (also known as the Lake Okeechobee 
Regulation Schedule (LORS 2008)). The Corps is proposing to initiate a planned deviation from 
LORS 2008 in anticipation of and following freshwater harmful algae blooms (HABs) to reduce 
the risk of exacerbating potential health concerns associated with algal blooms in Lake 
Okeechobee, the St. Lucie, and Caloosahatchee estuaries while not impacting other project 
purposes.  This revised supplemental EA is being prepared to address concerns received in 
response to release of the 2019 LORS Planned Deviation Draft EA provided to the public on 
August 6, 2019. The proposed action occurs in Glades, Hendry, Martin, Okeechobee, and Palm 
Beach counties, Florida. 

The proposed planned deviation would allow the flexibility to make advanced releases east 
and west, larger than LORS 2008 Part D (recommends Lake Okeechobee releases to tide 
(estuaries)) calls for and make releases south when LORS Part C (recommends Lake 
Okeechobee releases to the Water Conservation Areas (WCAs)) does not recommend releases 
within the Beneficial Use Sub-band, Base Flow Sub-band, Low Sub-band, and the Intermediate 
Sub-band. These advanced releases when the risk of transporting HABs is low would allow 
greater flexibility to reduce releases during times when HABs are present in the lake or 
estuaries. The cumulative volume of water released under the planned deviation would be 
tracked against the volume held back that would have been released under LORS 2008. The 
objective would be to reach a net zero balance such that the total volume released across the 
annual deviation time period (between 1 February and 1 December) is unchanged from the 
releases that would have taken place under the existing schedule. 

 Because of the nature of the proposed planned deviation, the Corps may not take water 
management action immediately upon approval of the deviation. The operational strategy in 
this revised supplemental EA describes the conditions and the coordination necessary for water 
management action to be taken.  Based on current conditions within Lake Okeechobee (as of 
June 9, 2020) it is unlikely that action will be taken immediately. Once action is taken, which will 
be communicated publically at the beginning and throughout that 
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year, the Corps will evaluate the performance of the deviation, identify outcomes challenges, 
and conclusions in a memo to the South Atlantic Division Commander, and may request 
changes to or an extension of thedeviation based on that analysis.  A subsequent extension 
may be applied for until LORS 2008 is replaced by a new water control plan (Lake Okeechobee 
System Operating Manual (LOSOM)) anticipated in 2022. The Corps may also terminate the 
deviation at any time. 

The Corps has determined that the proposed action would have no effect on federally listed 
threatened and endangered species and designated critical habitat under the purview of the 
U.S. Fish and Wildlife Service (USFWS) in accordance with provisions of Section 7 of the 
Endangered Species Act of 1973, as amended. Water management operations under the 
proposed action have not been modified in a manner that causes an effect to listed species or 
critical habitat that is not considered in prior ESA consultation for LORS 2008. Consistent with 
LORS 2008, releases from Lake Okeechobee are not expected to result in significant deviations 
from lake stage thresholds (lake stage envelope of 12.5 feet, NGVD (June-July) and 15.5 feet, 
NGVD (November-January)) that have been identified for supporting short to long hydroperiod 
vegetation communities and fish and wildlife resources within Lake Okeechobee. Consistent 
with LORS 2008, releases from Lake Okeechobee are not expected to exceed the harm 
thresholds for the Caloosahatchee (> 2800 cfs) and St. Lucie (>2000 cfs) estuaries that have 
been identified for establishing and maintaining salinity regimes that sustain healthy estuarine 
ecosystems.  Details on the proposed action and the Corps effect determinations can be found 
in the project’s revised supplemental EA and Proposed FONSI, which is available for your 
review on the Jacksonville District’s Environmental planning website: 

http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental-
Branch/Environmental-Documents/  

(On that page, click on the “+” next to “Multiple Counties”.  Scroll down to the project name.) 

Due to current circumstances with COVID-19, the Corps is requesting that any comments 
you may have must be submitted in writing to 2020LORSHABEAComments@usace.army.mil 
within 30 days of the date of this letter.  Correspondence may also be sent to the letterhead 
address above, however due to limited staff availability in the District office, electronic submittal 
of comments via email is preferred for efficiency. Questions concerning the proposed action 
can also be submitted to Mrs. Melissa Nasuti by telephone at 904-232-1368. 

 Sincerely, 

DUNN.ANGELA.E.1300303923 

 Chief, Environmental Branch 

mailto:2020LORSHABEAComments@usace.army.mil
http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental
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cc: 
Mr. Larry Williams, U.S. Fish and Wildlife Service, Larry.Williams@fws.gov 
Mr. Bob Progulske, U.S. Fish and Wildlife Service, Bob.Proguslke@fws.gov 
Mr. Tim Breen, U.S. Fish and Wildlife Service, Tim.Breen@fws.gov 
Mr. Steve Schubert, U.S. Fish and Wildlife Service, Steve.Schubert@fws.gov 

mailto:Steve.Schubert@fws.gov
mailto:Tim.Breen@fws.gov
mailto:Bob.Proguslke@fws.gov
mailto:Larry.Williams@fws.gov
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