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PurposePurpose

 Part 1: Compile available evidence for p
predrainage lake conditions with respect to:
• Lake size and stage ranges
• Connection to the Everglades
• Water storage and carry-over flows 

 Part 2: Describe current lake conditions and 
environmental targets for water-level 
management:management:
• Stage ranges
• Ascension/recession rates 
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Lake FormationLake Formation

 Formed in a shallow bedrock troughg

 Predrainage lake levels controlled by 
elevation of peat berm along southern rimp g
• Bedrock elevation ~7 ft msl
• Increased lake stages through time a function 

of peat accretion rate (~21 ft msl by 1880s)

 Flows to the Everglades and the 
C l h t h t h d t ll d b l kCaloosahatchee watershed controlled by lake 
stage relative to this peat berm
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Predrainage Lake StagesPredrainage Lake Stages

 Typical stage range: 20-23 ft msl

 2-3 ft annual range supported by:
• Pre-drainage and early post-drainage surveys
• Sawgrass the dominant shoreline species 

 Flow to Everglades at stages >21 ft msl
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Adapted from:
McVoy et al. 2011



Carry-over storage in predrainage 
lake 
Carry-over storage in predrainage 
lake lake lake 

 Potential carry-over lake storage approx. 1 million acre-ft y g pp
(assumes max stage of 23 ft and a 500,000 acre lake)

 Lake flows to Everglades were dampened by downstream 
vegetation and flat topographyvegetation and flat topography

 Lake evapotranspiration (ET, ~4-5 ft/year) is a significant 
loss factor for stored waterloss factor for stored water 

 Typical predrainage hydrology in sawgrass plains* 
indicates that lake flows were not continuous: 
• -0.5 to +1.5 ft depths 
• 9-10 month hydroperiod
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* From McVoy et al.  2011



Summary: Predrainage LakeSummary: Predrainage Lake

 Somewhat larger than todaySomewhat larger than today

 2-3 ft stage range typical

 Roughly 1,000,000 acre-ft potential 
carry-over storage, some of which 
was lost to ET

 Frequent but not continuous surface-Frequent but not continuous surface
water connection to the Everglades
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Post-Drainage Lake Zones and 
Ecology
Post-Drainage Lake Zones and 
EcologyEcologyEcology
 All three zones 

are ecologicallyare ecologically 
important
• Littoral zone:Littoral zone:
 fisheries
 Water birds
 herps

Pelagic

Post-drainagep

• Nearshore:
 fisheries

t f l

g
Marsh
Nearshore

 waterfowl

• Pelagic:
 fisheries
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Typical interior littoral zone landscapeTypical interior littoral zone landscapeyp pyp p



Typical nearTypical near--shore conditionsshore conditionsypyp



The expansive pelagic (openThe expansive pelagic (open--water) zonewater) zonep p g ( pp p g ( p ))



Extreme Extreme high and low waterhigh and low water



Lake stage and Lake healthLake stage and Lake healthLake stage and Lake healthLake stage and Lake health

12 15’ i ti h lth litt l

gggg

12-15’ variation = healthy littoral 
and submerged grass beds 

Levee

Littoral
Wetland Submerged Deep PelagicWetland

(Elevation 11-15’)
Submerged
Grass Beds

(Elevation 10-12’)

p g
Zone

(Elevation < 10’)



The Area of Lake Bottom That Has The Potential To Be Colonized by 
SAV is a Function of Lake Stage And Transparency (TSS)
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Different Conditions of SAV

Sustained deep water
 no SAV / turbid water

20052005

 no SAV / turbid water

20062006

Early recovery after dry-out
 Chara and clear water

20062006

20082008

Continued recovery with
Low to moderate depths 

 diverse vascular SAV diverse vascular SAV



Effects on Fish (Largemouth Bass)

# fish in 10 cm
Size classes

Failure to recruit young fishFailure to recruit young fish

Successful recruitment

# fish in 10 cm
Size classes

Data courtesy FWC



Post-drainage Littoral Zone ExtentPost-drainage Littoral Zone Extent

Source: D. Unsell, SFWMD

Existing littoral 
zone (~130,000 
acres) would beacres) would be 

lost if lake stages 
were returned to 
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predrainage levels 



Current IssuesCurrent Issues

 Stage Regulation (extreme water-levels and fluctuations)
 Eutrophication (increased P loading)Eutrophication (increased P loading)
 Sediment Accumulation (“mud zone”)
 Invasive Plant Species

 Priorities: All four issues important, but stage regulation is 
a key constraint:

• Improved water quality in the absence of water-level 
management will yield limited environmental benefits 
to the lake

• Improved water-level management would mitigate 
some water-quality impacts 
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Post-Dike Lake StagesPost-Dike Lake Stages

Post-Dike stagesPost Dike stages 
are characterized 
by:

• Lower stages

• Greater stage 
fluctuationsfluctuations

• Alternating periods of 
favorable andfavorable and 
unfavorable 
conditions
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Generally Favorable Stage RangeGenerally Favorable Stage Range

Submerged Plants
Wetland Plants

Source: D. Fox, FWC

Snail Kites
Snail Kites

Source: D. Fox, FWC
Source: Audubon of Florida

Sport Fishery
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Source: R. Martin Marina



Generally Unfavorable Stage RangeGenerally Unfavorable Stage Range

Source: D. Fox, FWC
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Source: C. Hanlon, SFWMD



Ecological Impacts of Extreme Stage 
Events
Ecological Impacts of Extreme Stage 
EventsEventsEvents

Organic berm formed as a
result of high stage eventsresult of high stage events

Source: D. Fox, FWC

Loss of apple
snails during 
droughts

22

Source: P. Darby, UWF



The lake is prone to rapid ascension rates 
that can be ecologically damaging
The lake is prone to rapid ascension rates 
that can be ecologically damagingthat can be ecologically damagingthat can be ecologically damaging

Source: NWS
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The lake also has requirements for dry 
season recession rates and reversals
The lake also has requirements for dry 
season recession rates and reversalsseason recession rates and reversalsseason recession rates and reversals

Spring recessionSpring recession 
rate criteria for the 
lake:

Wading bird “windows”

• gradual stage decline 
from 15.5 ft in Jan to 
12.5 ft in June

g

• reversals not to 
exceed 0.5 ft
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Summary: Post-Dike LakeSummary: Post-Dike Lake

 Lower and wider stage range than 
predrainage

 Hydrologic conditions often suboptimal 
relative to environmental needs

 Environmental-hydrologic relationships 
well established

 Improved ecological conditions dependent 
upon reducing extreme stages and water-
level fluctuations
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