
O
ptions for Reducing Harm

ful Lake O
keechobee 

Discharges and Everglades Restoration 
 

The Florida Senate Appropriations Subcom
m

ittee on the Environm
ent and N

atural Resources 
January 11, 2017 – G

ary G
oforth, Ph.D., P.E., G

ary G
oforth, LLC  

1 



1.
The State of Florida suffers significant econom

ic, public 
health and environm

ental dam
ages resulting from

 
harm

ful Lake O
keechobee discharges to the estuaries. 

 
2.

The single m
ost im

portant project that can be 
im

plem
ented to reduce dam

aging discharges to the 
estuaries and restore flow

 to the Everglades is 
com

pletion of the EAA Storage Reservoir, w
hich has 

been an integral com
ponent of Everglades restoration 

for m
ore than 20 years. 

 
3.

M
ultiple com

binations of location, configuration, land 
area and w

ater depth can achieve the storage and flow
 

objectives of the EAA Storage Reservoir. 
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Discussion Points 



Econom
ic and Ecologic Im

pacts 
Econom

ic im
pacts  

–
27,000 jobs and $840 m

illion per year in w
ater-related businesses around the St. Lucie Estuary 

–
50,000 jobs and $3 billion per year in Lee County; $40 m

illion lost revenues in 2005 high flow
s 

–
Florida Realtors 2015 report: loss of property values associated w

ith large Lake discharge events 
•

$428 m
illion around St. Lucie Estuary   

•
$541 m

illion around Caloosahatchee Estuary; 2016 real estate sales dow
n 22%

 from
 2015 

 Ecologic im
pacts 

–
Estuaries:  
•

loss of oysters, seagrass, habitat and associated im
pacts in food chain (fish, turtles, etc.) 

•
deposition of m

uck, high nutrients and toxic algae 
–

Everglades, Gulf of M
exico and Florida Bay: loss of flow

 and associated im
pacts 

 1980-2016 average annual discharges to Caloosahatchee and St. Lucie 
–

242 billion gallons of harm
ful Lake discharges 

•
could satisfy w

ater supply dem
and for 4.4 m

illion people 
•

about $850 m
illion/yr to replace this w

asted w
ater 

–
3.3 m

illion pounds nitrogen 
–

222,000 pounds phosphorus 
–

31 m
illion pounds suspended sedim

ent 
 2016 – about 3 tim

es average annual flow
s and pollution 

–
M

artin/St. Lucie septic tanks estim
ated to contribute <2%

 of nutrient loading 
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2016 – Toxic Algae Bloom
s in St. Lucie and 

Caloosahatchee Estuaries from
 Lake O

keechobee 

Toxic Algae Bloom
s - O

nly occur during years w
ith high 

Lake discharges to St. Lucie Estuary 
•

Causes acute hum
an health problem

s – 
respiratory and skin – over 100 cases docum

ented 
in M

artin County in 2016 
•

Linked to chronic public health problem
s – 

Alzheim
er’s, Parkinson’s and ALS 

•
Cattle and pet deaths 
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U
nprecedented public and m

edia response 
“Store it - Clean it - M

ove it south!” 



Additional storage is needed in all regions 
    The science is clear, consistent and unam

biguous – additional storage is needed south of the Lake 
       
•

Eastern storage of Lake being accom
plished through authorized and on-going CERP Project; C-44 Reservoir 

designed to capture basin runoff – not Lake discharges 
•

W
estern storage – C-43 Reservoir and other basin projects 

•
N

orthern storage – benefits dry season w
ater supply north of lake; lim

ited ability to reduce harm
ful discharges to 

estuaries: after filling, m
ajority of discharges flow

 to Lake 
•

Southern storage 
Discharge is to the south; can operate 12 m

onths of the year and significantly reduce harm
ful discharge to estuaries 

–
W

ater Year 2015: 191 billion gallons sent south to Everglades; m
ore than 10 fill/drain cycles 

•
184 billion gallons still w

ent to estuaries 
•

Proved that southern storage is effective even though Lake is high and that STA perform
ance  doesn’t suffer 

–
2016: 80 billion gallons sent south to Everglades; 740 billion gallons to estuaries 

2009 SFW
M

D identified a goal of 228 to 358 billion gallons of storage south of Lake (River of Grass) 
2014 Central Everglades Planning Project (CEPP) – storage greater than 120 billion gallons is likely needed 
2015 U

niv. of Florida W
ater Institute Study  

•
Achieving substantial reduction in lake-triggered discharges to the estuaries and substantial im

provem
ent tow

ard 
the dry season Everglades dem

and target w
ill require additional land betw

een the lake and the Everglades  
•

Recom
m

ended betw
een 43-165 billion gallons , on betw

een 11,000 – 129,000 acres  
    2016 N

ational Academ
ies of Science, Engineering and M

edicine – m
ore storage needed 

•
Historical rainfall greater than assum

ed in CERP -> m
ore storage w

ould likely be needed to accom
m

odate future 
changes in the quantity and intensity of runoff.  

•
At the sam

e tim
e, over 325 billion gallons of the originally envisioned storage has been lost due to design changes, 

new
 understanding of project feasibility (e.g., ASR w

ells) and changes to Lake O
keechobee’s operating schedule. 
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EAA Storage Reservoir – The U
nfinished 60-yr O

ld Project 
Com

bined shortfall for EAA Storage Reservoir = 100 billion gallons 
 1923 – first reported discharges from

 Lake O
keechobee to the St. Lucie Estuary 

1930 – M
artin County Com

m
ission sends first of m

any requests to State requesting a stop to the discharges  
1955 – U

S Arm
y Corps evaluates new

 outlet and flow
-w

ay south of Lake 
1980s - The concept of Regional EAA Reservoir Storage w

as form
alized through the late 1980s and early 1990s 

1996 – G
overnor’s Com

m
ission for a Sustainable South Florida: A Conceptual Plan for the C&

SF Project Restudy 
–

Stakeholders unanim
ously agreed to storage reservoirs in the EAA  

1999  - C&
SF Restudy - identified EAA Storage Reservoirs as Com

ponent G – 120 billion gallons on 60,000 acres 
–

Land acquired from
 w

illing sellers prior to planning and design com
pletion  

2000 - The EAA Storage Reservoir w
as authorized by Congress as part of initial set of CERP projects  

–
A-1 Reservoir – 62 billion gallons, 12 feet deep on 17,000 acres 

–
A-2 Reservoir – 55 billion gallons, 12 feet deep on 16,000 acres 

–
2006 cost estim

ate: $913 m
illion – delay has cost the taxpayers hundreds of m

illions of dollars 
2006 - Construction of A-1 Reservoir began; anticipated construction com

pletion 2009-2011  
2008 – Construction of A-1 Reservoir stopped after expenditure of m

ore than $500 m
illion  

2012 – A-1 footprint converted to a shallow
 w

ater surge basin to provide additional w
ater quality treatm

ent for   
              predom

inantly EAA runoff, and secondarily, for Lake releases (Restoration Strategies)  
2013 – Central Everglades Project (CEP) –  

•
A-1 reservoir w

as rem
oved from

 CERP – loss of 62 billion gallons of storage 
•

A-2 reservoir w
as reduced from

 55 billion gallons to 18 billion gallons, a loss of 37 billion gallons  
2016 – Sen. N

egron proposes acquisition of up to 60,000 acres and construction of EAA Storage Reservoir 
•

60,000 acres is less than 15%
 of the EAA 
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Benefits of EAA Storage Reservoir 
•

Create construction jobs and long-term
 jobs and inject m

oney into 
the local econom

y 
•

Reduce the dam
aging discharges to coastal estuaries and reduce 

risk of health problem
s  

•
Provide additional w

ater to m
eet Everglades and agricultural w

ater 
dem

ands, im
proving the tim

ing of environm
ental deliveries of clean 

w
ater to the W

CAs, Florida Bay and the Gulf of M
exico 

•
Provide additional w

ater to the Florida east coast w
ell fields and 

com
bat sea level rise 

•
Reduce extrem

e high and low
 levels in Lake O

keechobee 
•

Reduce the potential for flooding in the EAA, and reduces the need 
for em

ergency flood control back-pum
ping into Lake O

keechobee 
•

Im
prove operational flexibility to m

ove w
ater w

ithin the EAA, 
including flow

 equalization and optim
ization of STA perform

ance to 
further reduce phosphorus inflow

s to the Everglades  
•

Provide public access and recreation opportunities 
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A-1 FEB 

A-2 

STA-
3/4 

Holey 
Land 

STA-2 
Rotenberger 

A-2 

STA-5/6 

M
any configurations and 

locations can achieve the 
storage and flow

 objectives 
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From
 SFW

M
D 2012: 

“Value and productivity of 
land in the EAA decreases 
w

ith distance from
 Lake 

O
keechobee” 

“Southern portion of EAA 
dem

onstrated better cost 
effectiveness on a cost per 
ac-ft of storage w

hen 
com

pared to other 
locations.” 

Perhaps the A-2 footprint can be used for a 
deep w

ater reservoir, as originally planned. 



Alternative
Storage 
Depth 
(feet)

Land 
Area 

(acres)

Storage Volum
e 

(billion gallons)

1
6

60,000
120

2
10

36,000
120

3
12

30,000
120

4
14

25,715
120

N
ote: alternatives evalated during planning process 

for initial EAA Storage Reservoir (2006)

M
any com

binations of area and depth can 
achieve the storage and flow

 objectives 

Alt. 1. 6-ft deep,  
60,000 acres 

Alt. 3. 12-ft deep,  
30,000 acres 
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Potential Socioeconom
ic Benefits of 

EAA Storage Reservoir Project 

Jobs and training for local residents: 
–

O
ver $1 billion construction program

 
•

$500,000 expenditures in Tri-cities area 

–
Estim

ated over 650 direct jobs: 
•

Construction craft w
orkers 

•
Heavy equipm

ent operators 

–
Long-term

 em
ploym

ent opportunities 
 

SFW
M

D briefing, April 20, 2007 
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Potential N
ext Steps 

1.
Land acquisition 

2.
Accelerate planning and design (coordination w

ith Corps) 
–

evaluate alternatives, incl. use of A-2 footprint as deep w
ater 

reservoir 
3.

Continue stakeholder m
eetings, including identifying 

socioeconom
ic opportunities 

4.
Construction 

5.
Revise Lake O

keechobee regulation schedule  
6.

Celebrate com
pletion of CERP EAA Storage Reservoir! 

 
O

n a parallel path  
–

Im
prove Lake O

keechobee w
ater quality 

–
Begin health sam

pling of Glades com
m

unities and estuary regions 
affected by potentially toxic algal bloom

s 
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Take Hom
e M

essages 
1.

The State of Florida suffers significant econom
ic, public 

health and environm
ental dam

ages resulting from
 

harm
ful Lake O

keechobee discharges to the estuaries. 
 

2.
The single m

ost im
portant project that can be 

im
plem

ented to reduce dam
aging discharges to the 

estuaries and restore flow
 to the Everglades is 

com
pletion of the EAA Storage Reservoir, w

hich has been 
an integral com

ponent of Everglades restoration plans 
for m

ore than 20 years. 
 

3.
Several com

binations of location, configuration, land 
area and w

ater depth can achieve the storage and flow
 

objectives of the EAA Storage Reservoir. 
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