Lake Okeechobee Key Findings Based on
Monitoring and Analysis During Water Years
2013-2017

Paul R. Jones Ph.D.
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South Florida Water Management District
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Outline

» System Status Report Chapter 4 - Lake Okeechobee
» Summarizing key findings from May 2012 to April 2017

(a.k.a. Water Years 2013-2017)
»Lake Stage

»Water Quality
»Nutrients, Clarity, Phytoplankton and Vegetation

»Fish
»\Wading Birds

> Assessed using Performance Measures




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Stage

> Lake Okeechobee water levels are managed for...
* Flood Control
= Water Supply
= Ecological health of Lake, Estuaries and Greater Everglades
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Okeechobee Stage Data

WY 2012 to 2017

Preferred Stage Envelope (12.5 — 15.5 ft)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Okeechobee Stage Data

WY 2012 to 2017

Ecological Envelope
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Okeechobee Stage Data

WY 2012 to 2017
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Lake Okeechobee Stage Data

WY 2008 to 2017
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Percentage of time lake stages outside of Ecological Ex

May-Sep (green) and Oct-Apr (purple)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Percentage of time lake stages outside of Ecological E

May-Sep (green) and Oct-Apr (purple)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

S

Water Quality Performance Measuré$ ”

Variable Performance Five-Year Average Five-Year Average
Measure Target (WY2008-WY2012) (WY2013-WY2017)

Total Phosphorus (TP) Load 140 mt/yr 387 mt/yr 531 mt/yr
Total Nitrogen (TN) Load No target 4,788 mt/yr 6,302 mt/yr
Pelagic TP 40 pg/L 134 pg/L 129 pg/L
Pelagic TN No target 1.52 ppm 1.41 ppm
Pelagic SRP No target 42 ug/L 43 ug/L
Pelagic DIN No target 191 pg/L 199 pg/L
Pelagic TN to TP >22:1 11.3:1 10.6:1
Pelagic DIN to SRP >10:1 4.5:1 4.7:1
Nearshore TP Below 40 pg/L 76 ug/L 89 ug/L
Algal bloom frequency < 5% of pelagic Chl-a 5.6% 9.1%

Diatom to Cyanobacteria Ratio

Nearshore Water Clarity

Nearshore SAV Coverage

exceeding 40 pg/L

>1.5:1

Secchi disk visible on lake bottom
at all nearshore SAV sampling
locations from May to September

(100%)
Total SAV >50,000 ac

(interim goal >35,000 ac)

No current Vascular SAV target

3.3:1 (Pelagic)
3.6:1 (Nearshore)

44%

38,137 ac
17,388 ac

2.1:1 (Pelagic)
1.4:1 (Nearshore)

32%

28,905 ac
22,032 ac




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Quality PM’s - Nutrients

Variable Performance Five-Year Average Five-Year Average
Measure Target (WY2008-WY2012) (WY2013-WY2017)

(Total Phosphorus (TP) Load 140 mtfyr 387mt/yr S531mt/yr |
Total Nitrogen (TN) Load ~ Notarget ~ 4,788mtjyr  6302mt/yr
Pelagic TP 40 pg/L 134 pg/L 129 pg/L
Pelagic TN No target 1.52 ppm 1.41 ppm
Pelagic SRP No target 42 ug/L 43 pg/L
Pelagic DIN No target 191 pg/L 199 pg/L
Pelagic TN to TP >22:1 11.3:1 10.6:1
Pelagic DIN to SRP >10:1 4.5:1 4.7:1

Nearshore TP Below 40 pg/L 76 pg/L 89 ug/L




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Quality PM’s - Nutrients

Variable Performance Five-Year Average Five-Year Average
Measure Target (WY2008-WY2012) (WY2013-WY2017)
Total Phosphorus (TP) Load 140 mt/yr 387 mt/yr 531 mt/yr
1000
—— Total Annual TP
900 —— TP Target
800 = = TP 5yr Average

700
600
500
400
300

Total Phosphorous (1000kg)

200

100




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Quality PM’s - Phytoplanktc

Performance Five-Year Average Five-Year Average

ElEln G Measure Target (WY2008-WY2012) (WY2013-WY2017)

< 5% of pelagic Chl-a

V; )
exceeding 40 ug/L >.6% 9.1%

Algal bloom frequency
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Quality PM’s — Water Clarity, .

September (100%)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Quality PM’s — Water Clarity, .

September (100%)
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Water Quality PM’s - Submerged Aquatic Ve uau‘%

Five-Year Five-Year Lake Okeechobee Nearshore
Variable Performance Average Average Submerged Aquatic Vegetation &
Measure Target (WY2008- (WY2013- Potentially Colonizable Area
WY2012) WY2017)
Total SAV >50,000 ac r TN
Nearshore SAV (interim goal >35,000 ac) 38 137ac — 2_8 9_05_ac_
oML No current Vascular SAV 17,388 ac 22,032 ac

target
Non-vascular e.g. Chara spp.

o Lake Extent
g Littoral Zone

Suitable Area from 5.5 ft to 12 ft Elevation (NGVD27)

4




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Submerged Aquatic £ £
Vegetation

Non-vascular- 21,489
Mixed- 2470
Total- 44,706

Area in acres
Vascular- 26,182
Non-vascular- 5,681

‘;\ Mixed- 2.717
' Total- 34,580

EN

C3 Littoral Zone

Nearshore Grids
SAV Presence
B Vascular Only e

Vasculare.g.

Ceratop :
—h [ ] Non-vascular Only 'S/!\g’ \\;?U\u Y2016
5 po i “\
[ Both Present l} W

Area in acres
Vascular- 17,784
Non-vascular- 13,585
Mixed- 1,976

Total- 33,345

Vascular- 21,489
Non-vascular- 8,398
Mixed- 2,470
Total- 32,357

Eél grass, tape grass
Vallisneria americana

Bhoto by Joe Richard
wurw seafavorites.com 5 10

e Y b

BN, Summer 2017 |wvzor

~55% lower than
2013

’9’ Area in acres
Vascular- 16,796
Non-vascular- 1,482
Mixed- 1,235
Total-19,513

muskgrass
Chara species
ray
ly of Florida




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Fish abundance used as a metric for ecosyste

» Catch Per Unit Effort (CPUE) i.e. fish per mlnute
» Black Crappie

= Surveyed in January of each year
* Age 1
= 10 inches

» Largemouth Bass

= Surveyed in October of each year
* Age 1
=2 12 inches
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Fish abundance used as a metric for ecosystel
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Fish abundance used as a metric for ecosystel

35
A
3.0
2.5 B
)
=
£ 2.0
£
~
L
2]
=15
5 C
o
O
1.0
0.5
D
0.0 F

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Water Year




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Black Crappie
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Wading Bird foraging and nesting tied to lake,

» MIEN - Mean Interval between Exceptional Nesting years

» Exceptional = greater than 70t percentile of all abundance estimates in
POR (1977-1992, 2002-2011)

» Target = reporting period (2012-2017) MIEN more than one standard
error below overall prior MIEN

> PMNA - mean Percentage of Maximum Nest Abundance il ,,

» PMNA = mean 5-yr running average of nest abundance / average of 5
highest nest abundances in POR

» Metric score is between 0% and 100%, and the target is 100%

» Great Egret (GREG), Snowy Egret (SNEG), White Ibis (WHIB)

sFfwmd .gow
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Wading Bird foraging and nesting tied to lake

8000 POR = 197?-1992, 2006-2011 GREG (max = 2329 nests)
ao0o | CGREG RP =2012-2017 ¥ei:ideis PMNA = 40% * 6%
4000 1.5%0.3

2000 N
. Illunuluuuuuluug , /,I_nﬂnullllJL
%!

8000

so00 | SNEG MIEN
4000 +0.2[C ta rget

2000 met

8000

1880 1880 2005 2010 2015

SNEG (max = 2580 nests)

100

PMNA =70% * 8%

a0 M
50
40
zo i
'L M,

1980 1980 2005 2010 2015

WHIB (max = 5750 nests)

Nest abundance

100
5000

4000 2.8+0.6

PMNA =24% *+ 2%

a0

60
2000

Percentage of Maximum observed Nest Abundance

40

20

0
K] il Nl k%! ]
R R R s

1960 1950 2005 2010 2015




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Wading Bird foraging and nesting tied to lake,
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Lake Okeechobee Stage Time Series
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lake Okeechobee Stage Data
WY 2012 to 2017
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Water Quality Performance Measures -

. Five-Year Average Five-Year Average
Variable PM Target (WY2008-WY2012) (WY2013-WY2017)
Total Phosphorus (TP) Load 140 mt/yr 387 mt/yr 531 mt/yr
14
Total Nitrogen (TN) Load No target 4,788 mt/yr 6,302 mt/yr ® Nearshore
Pelagic TP 40 pg/L 134 pg/L 129 pg/L 12 m Pelagic
Pelagic TN No target 1.52 ppm 1.41 ppm 10
Pelagic SRP No target 42 pg/L 43 pg/L
Pelagic DIN No target 191 pg/L 199 pg/L 8
Pelagic TN to TP >22:1 11.3:1 10.6:1 .g
Pelagic DIN to SRP >10:1 4.5:1 4.7:1 g 6
Nearshore TP Below 40 pg/L 76 ug/L 89 ug/L
U 4
< 5 percent of pelagic o o (o)
Algal bloom frequency chlorophyll a exceeding 40 pg/L 5.6% 9.1% 2
e mmm o Em Em Em o Em EEm EE EE EE EE EE EE EE EE EE EE Em Em Em Em Em
/ 3.3:1 (Pelagic) 2111 (Pelagic) o (NS ‘i I! l! l! Ii lf
I Diatom to Cyanobacteria Ratio >1.5:1
3.6:1 (Nearshore) 1.4:1 (Nearshore) > O Q A 1 % Y ) © 1
\__________________________l 1,00 1,00 1,0‘\' 19\' Q‘Q\' 19\' 19\' 19’" 1’03' 103'
Secchi disk visible on lake w t Y
Meerdisie e ety bottgm at aII_nearshore SAV 449% 329% ater yYear
sampling locations from May to
September (100%)
Total SAV >50,000 ac 38,137 ac 28,905 ac

Nearshore SAV Coverage (interim goal >35,000 ac)
No current Vascular SAV target 17,388 ac 22,032 ac
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