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PEER REVIEW PROCESS

cloify scope

« Collaborative Central Florida Water
Initiative (CFWI) process that involves all
interested stakeholders

« Peer reviewers can consider stakeholder

input as part of their final comments / Y
recommendations BT P I, =

« ICPR4 model peer reviewed by ATM

(Geosyntec Consultants, Inc.) GeOSYHtGC >

- MFL Peer Review by Geosyntec consultants

Consultants, Inc. and ESA ! TM r ESA
St. Johns River e |

“Swlsy Water Management District
= A Geosyntec Company



PEER REVIEW PROCESS

Scope of Work

- Determine appropriateness of environmental criteria, hydrological analyses,
and recommended minimum levels;

- Determine validity and appropriateness of methods and procedures used for
data analyses, assumptions used and conclusions drawn regarding the
recommended minimum levels;

- Determine adequacy of data used to support conclusions; and

- ldentify and make recommendations regarding any deficiencies in
development of the draft recommended minimum levels for Johns Lake.

%= St. Johns River
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MFL Adoption for 2025:
e Original MFL

1 mile south of Lake

Apopka

Orange County

Lake County

St. Johns River

Water Management District




MFL Adoption for 2025:
* Original MFL

1 mile south of Lake
Apopka

Orange County

Lake County
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* Central Florida Water Initiative — CFWI

* Collaborative water supply planning effort
among three water management districts,
state agencies, utilities, environmental
groups, and other stakeholders.

FOUNS B7s
8 3

St. Johns River

Water Management District

Central Florida Water Initiative (CFWI) Planning Area
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* CFWI

* Projected UFA drawdown
of 0.8 feet by 2045

St. Johns River

Water Management District
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Why do we set MFLs?
STATUTORY DIRECTIVE

Water management districts must establish MFLs
that set...

“..the limit at which further withdrawals
would be significantly harmful to the water
resources or the ecology of the area.”

Section 373.042(1), Florida Statutes (F.S.)

7= St. Johns River

“udy’ Water Management District



MFLS PROCESS - OVERVIEW

S Determinatior .

* Determine the most critical environmental features to protect
and the minimum hydrologic regime required for their
protection (MFLs condition)

MFLs Assessment:
* Determine the current impacted hydrologic regime (current-
pumping condition)

* Compare the MFLs condition and current-pumping condition to
assess if water is available (freeboard)

‘= St. Johns River

N */ Water Management District

10



MFLS ASSESSMENT

Current-pumping
condition

Flow or Level

environment and
beneficial uses

MFLs condition .

& St. Johns River Time

v
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Johns Lake

Hydrological Analysis

St. Johns River

Water Management District
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JOHNS LAKE

D Yi

R Version 4 -
model (Interconnected
Channel and Pond Routing)

* Model Peer Review —
Completed May 2022

* Basin: 26.9 mi?

AGUNS ;,,P
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JOHNS LAKE

* Model Peer Review —
Completed May 2022

* Basin: 26.9 mi?

* Simulated long-term lake
level dataset conditions
(1948-2020):

* Historical reconstruction

* No-pumping condition

* Current-pumping condition
* 2016-2020 Impacts

* Use these conditions to
assess the MFLs developed
from ecological data

' St. Johns River

7 Water Management District
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TOPOBATHYMETRIC

* DEM constructed
from survey data,

depth soundings, and
LiDAR data

® St. Johns River

Water Management District
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* Water depths
when the stage is
96.0 feet NAVD88
(90t" percentile)

Depth
> 18 ft
16 to 18 ft
= 14 to 16 ft
m 12 to 14 ft
s 10to 12 ft

s 8 to 10 ft

s 6 to 8 ft
4to 6 ft
2to 4 ft
Oto 2 ft

&
0 1,500 3,000 6,000
Feet

' St. Johns River

'/ Water Management District
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JOHNS LAKE SIMULATED HISTORICAL STAGE RECORD 1948-2020

98 I

o7 U A | | :

96 | | i l |
Zg 95 |
<>( 94
E 93 ! +— I I
";:: 92
E 91 : | ! :

% %0 SEAVETI | ' I J
z (ft NAVD88) ' |

88 Maximum 99.0

87 Median 94 .4

86 Mean 94.0 W

85 Minimum 84.4 '

o | | |

1/1/1948 11/5/1954 9/9/1961 7/14/1968 5/19/1975 3/23/1982 1/25/1989 11/30/1995 10/4/2002 8/8/2009 6/12/2016

== St. Johns River Date

7 Water Management District
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Johns Lake

MFLs Determination

St. Johns River

Water Management District
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FIELD DATA COLLECTION

Transects
* 5 ecological transects
Vegetation and Soils

* Location and composition
of wetland communities
and soils

Elevation / Depths
* Elevations along transects
* Bathymetry
Metrics
* Event-based
* Hydroperiod Tool

gnﬁﬁiﬁv T

‘2% St. Johns River

“waldsy Water Management District

Transect
Lines
(T1-T5)
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EVENT-BASED METRICS

* Magnitude (elevation, ft NAVDS88)

* Duration (# of days)
* Return Interval

* Event-Based Metrics assessed at Johns Lake

* Frequent High #1 (FH#1)
* Frequent High #2 (FH#2)
* Frequency Analysis of these
events with the long-term
lake level conditions

& St. Johns River

P *J ‘Water Management District

Hydric
Upland Hamock Hardwood Swamp Marsh
A A AL
v vV N

....

Infrequent High
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Hydrographs: series of events of varying duration and frequency

Water Level or Flow ==p
I.
|
<z

flooding events

N

drying events

== St. Johns River

3 */ Water Management District

Time ﬁ
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MINIMUM FREQUENT HIGH #1

* Magnitude:

* Mean elevation of all communities where
Cephalanthus occidentalis (buttonbush)
was a cover class 3 or above (25%+)

* 94.1 ft NAVDS88
* Duration: 30-day exceedance

* Return Interval: SWIDS Process

‘== St. Johns River

7 Water Management District

22



MINIMUM FREQUENT HIGH: RETURN INTERVAL (RI) CALCULATION

Johns 77.5

1.29

Colby 70.4 1.42
Prevatt 81.5 1.23
Three Island 63.7 1.57
East Crystal 86.1 1.16
West Crystal 49.6 2.02
0.86

Mean 1.45

SE 0.12

Mean + SE 1.6

‘== St. Johns River

7 Water Management District

Duration (days per year)

—e— Johns
330

o— Colb
300 y

270 —e - West Crystal | |

240 + East Crystal H
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180
.o Three Island

150

120

90

60

10.0 1.0 0.1
Probability of Exceeding Mean Elevation of 3+ Buttonbush
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MINIMUM FREQUENT HIGH #1

* Magnitude:

* Mean elevation of all communities where
Cephalanthus occidentalis (buttonbush)
was a cover class 3 or above (25%+)

* 94.1 ft NAVDS88
* Duration: 30-day exceedance

* Return Interval: 1.6 years

St. Johns River

J Water Management District

24



MINIMUM FREQUENT HIGH #2

maintains largemouth bass population
* Regionally important bass fishery
* Magnitude:

* Average elevation of floating deep marsh
communities plus 1 foot

* 90.4 ft NAVDS8S
* Duration:

* 60-day continuous exceedance between
January 1st and May 31t

* Return Interval:

* 3 years

* Metric developed with guidance and
support from FWC

& St. Johns River

Water Management District

25



HYDROPERIOD TOOL METRICS

* Utilizes a detailed DEM with raster representations of the environment
e Compare the no-pumping and current-pumping conditions
* Average Habitat Area for each day in the POR

* > 15% Change from no-pumping condition

Habitat and Lake Minimum depth Maximum Small 1
Characteristics (ft) depth (ft) ngiié!g : :
Ir
fi 1 | 70
Open Water 7 NA SR0R ; e
|
Canoe 1.67 NA |
Large wading |
Emergent Marsh 0.1 7 bird forage |
4 >
Large Waders 0.1 1
Small Waders 0.1 0.5

Emergent Marsh Open Water

»
»

>
S

St. Johns River

Water Management District
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Johns Lake

MFLs Assessment

& St. Johns River

7 Water Management District
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MFLS ASSESSMENT

Pumping
Impact
Dataset Assessment
Long-term Determine
water levels the impact
or flows from pumping
on levels

and/or flows

Current-
Pumping
Condition
Levels

Develop no-
pumping and
current-
pumping
condition
levels/flows

Current Status
of MFLs

Estimate
freeboard or
deficit in the
levels/flows
under current
pumping
condition to
assess current
status of MFLs

Future Status
of MFLs

Estimate
freeboard or
deficit in the
levels/flows
under future
pumping
condition

28



MFLS ASSESSMENT: PUMPING IMPACT ASSESSMENT

* Historical pumping

Estimated Historical Pumping in 15-mile radius around Johns Lake

300

275

250

[N N
=] N
=3 w

-
=
w

-
I~}
“w

Groundwater pumping (MGD)
B G
=1 =]

~
w

ECFTX v2.0 Simulations

+ Pumping reduced by 50%

0
01/01/1948 01/01/1956 01/01/1964 01/01/1972 01/01/1980 01/01/1988 01/01/1996 01/01/2004 01/01/2012 01/01/2020
Date

+ Pumping reduced by 25%

+ Calibration period condition

& St. Johns River

? = * Pumps off
7 Water Management District
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GROUNDWATER PUMPING IMPACT

(y= 9.306e-03 x -6.798¢-03 R2=0.9 |
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50 100 150 200
Pumping, mgd
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GROUNDWATER PUMPING IMPACT

300
.
275 i
(y= 9.306e-03x -6.798e-03 R2=10.9]
250
225
o
O 200
= 9]
o
c 175 [0}
£ o
E 46"
150
S g
v
8
2125 g
©°
=
3 100
[G]
75
50
25
L] T Ll
6 . : ;
01/01/1948 01/01/1956 01/01/1964 01/01/1972 01/01/1980 01/01/1988 01/01/1996 01/01/2004 01/01/2012 01/01/2020 50 100 . 150 200
Date Pumping, mgd

St. Johns River

Water Management District

31



GROUNDWATER PUMPING IMPACT
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NO-PUMPING AND CURRENT-PUMPING UFA LEVELS

Current-pumping Condition —»

l For illustration purposes only
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JOHNS LAKE NO-PUMPING AND CURRENT-PUMPING

98

. IR mwqu
o ‘ . .l'

Water Level (feet NAVD88)

58 Minimum 85.09 84.25
Mean 94.35 93.83
86 Median 94.69 94.21
Maximum 98.97 98.76

84 I i |

1/1/1945  3/20/1953  6/6/1961  8/23/1969 11/9/1977  1/26/1986  4/14/1994  7/1/2002  9/17/2010  12/4/2018

~ —No-pumping condition ——Current-pumping condition
= St. Johns River —"orumen Date Pumping

“udy’ Water Management District
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JOHNS LAKE NO-PUMPING AND CURRENT-PUMPING
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DRAFT FREQUENT HIGH #1 AND #2 - ASSESSMENT

* Determine level event probabilities;
* Rank annual probability (current-pumping) data;
 Compare MFL frequency (RI) to current frequency;

* Iteratively reduce (if there is freeboard) or increase (if there
is deficit) the boundary condition (water levels) in ICPR4
model until MFL is just met;

* Most constraining event-based metric could determine the
freeboard/deficit = MFLs Condition




DRAFT MINIMUM FREQUENT HIGH #1 - ASSESSMENT

Johns Lake Current Pumping Status - Mean Buttonbush 3+

Minimum Frequent High Level (1948 - 2020)
Recurrence Interval, T (yrs)
1 ? § 1.0 2.0 ’!90
i i P
1001 | ! =
: = z
Scenario Lake Freeboard 08 : : 48 W“
. | : = T
No-pumping 1.2 i i % MMMEEEEEEE?:"'
96 1 1 A wwwwmwmggg'ﬁ...-zz::.....ooo
== : : mwwwdﬂmw:mmmmf-ll"..::000°°’..
Current-pumpin 0.8 £ pEdf ammanns cese
pumping & [ P L DL LA U AL L L S Minimum Frequent High=94.1ft _ ______
z 94 nna?d am ..00' 1
L] o ® 1 1
CP - 1.5ftin UFA ~0.0 (<0.1) P LT L LI i
% Iﬂww.. .0..|... :8 :m:u)
> 924 =L e 1 |;‘ R
g " AR5
o N ! 1 2» 10,9
© peay | 1 G N
UFA Freeboard: 1.5 ft 2 90 © BT,
- 31 s
i m. n! IE I&I 1
B — = HE o
. £ 1 T
Dzjl 1 1 1
86+ 2: ' T @ No Pumping
. 1 (g A ®  Current Pumping
: 30-Day Maximum Continuously Exceeded Levels e CP-15ft
84 . L . : . . : . ; .
100 90 80 70 60 50 40 30 20 10 0
= Annual Exceedance Probability (%)
St. Johns River

Water Management District
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DRAFT MINIMUM FREQUENT HIGH #2 - ASSESSMENT

Johns Lake Current Pumping Status - Largemouth Bass Spawning Metric

Minimum Frequent High Level (1948 - 2020)
Recurrence Interval, T (yrs)
1 2 5 10 20 100
100 S = 1 . 1 1 1 11
1 (7 1
FH#2 g - '
QI |a IG>", :
981 112 | '
>1 1 1 »* 1
Scenario Lake Freeboard = 25 : g
%1 2.2 = l NTTLLE
. 3 a b
No-pumping 4.4 g | E e wéwmmmge'ﬁﬁ%’ﬁ?ﬁ:.....
righly Y 19 mmﬂwmmmmel*"..... o*
Current-pumpi 41 g %23 : e et NI L
urrent-pumping . é o g wwz%MM...- b AL
2 it e et :
CP-3.0ft 2.9 &= 1 aaf gunn" soe '
= :q-.--. : ot ! :
C [apic koo crghe wd Minimum Freguent High =904 ft _ _ _ _ -V Y I N Y R S
O 904 [ ° 1 1
— o®
A EHINRE R :
[}
S ) | L @
= g1 19 . | &
1 1 |§
UFA Freeboard: >3.0 ft = : oo
a oy 1 1
867 w1 | [T
L | 1 =
I | :
841 |, : : & No Pumping
: : ! ! = Current Pumping
- il 60-Day Maximum Continuously Exceeded High Levels ¢ CP-3.0ft
100 90 80 70 60 50 40 30 20 10 0
St JOhnS Rive]_‘ Annual Exceedance Probability (%)
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DRAFT HYDROPERIOD TOOL METRICS - ASSESSMENT

Percent Area Reduction

Hydr:ap::%i::::t:z:tlit:: o No-pumpingf::?)r:dition to MFL LA ieelsaeie) ()
condition
Small Waders NA* >3.0
Large Waders NA* >3.0
Emergent Marsh ( < 7 ft) NA* >3.0
Lake Area 9.6 >3.0
Canoe Area 11.9 >3.0
Open Water ( 2 7 ft) 147" 1.3

*NA indicates there was no area reduction from simulated drawdowns

11.4 feet of drawdown produced > 15% reduction in Open Water habitat

> 15% reduction from no-pumping condition = metric not met

& St. Johns River

7 Water Management District
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HYDROPERIOD TOOL METRICS - ASSESSMENT

2250

/ '
2000

//
1750

/ A14.7% e Average Open Water Extent

1500 e — —]:7 —— — Scenario Acres
1250 |*eeeeseescccecccstcccsbocotcccccocscasccccace === (0pen Water | | No_pumping
. 1495.2
== =NP condition Condition
1000 -
e oo MFL condition _
/ cP 1'3.ft.(MFL 1275.5
750 / Condition)
500 /
250 /
0 2/

83 85 87 89 91 93 95 97 99 101
Water Level (feet NAVD88)

=& St. Johns River

Water Management District

Acres of Open Water (7 ft+)
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JOHNS LAKE METRIC SUMMARY

UFA Freeboard

Environmental Criterion Environmental Value(s) Protected (ft)
Event - Based Metrics
FH#1 — Average elevation cover class 3+ of buttonbush Highest elevated seasonally-flooded community and
associated wildlife values (buttonbush 3+) 1.5
FH#2 — Largemouth Bass Spawning Habitat (average Bass population and associated values
elevation of floating deep marsh communities) >3.0
Hydroperiod Tool Metrics
Small Wading bird forage habitat Fish and wildlife habitat > 3.0
Large Wading bird forage habitat Fish and wildlife habitat > 3.0
Emergent Marsh < 7ft Fish and wildlife habitat > 3.0
Lake Area Recreation/Aesthetics/Water Quality/Fish Habitat > 3.0
Canoe Area Recreation > 3.0
Open Water 2 7ft Recreation/Aesthetics/Water Quality/Fish Habitat 1.3

St. Johns River

Water Management District
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Johns Lake

Water Resource
Values (WRVs)
Assessment

St. Johns River

Water Management District
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WATER RESOURCE VALUES (WRVS) ASSESSMENT

“..consideration shall be given to... non-consumptive uses, and environmental values...”
62-40.473, F.A.C.

* Recreation in and on the water

* Fish & wildlife habitats and the passage of fish
* Estuarine resources

* Transfer of detrital material

* Maintenance of freshwater storage & supply

* Aesthetic and scenic attributes

* Filtration / absorption of nutrients & pollutants
* Sediment loads

* Water quality

* Navigation

‘= St. Johns River

7 Water Management District
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WATER RESOURCE VALUES (WRVS) ASSESSMENT

“..consideration shall be given to... non-consumptive uses, and environmental values...”
62-40.473, F.A.C.
* Recreation in and on the water

* Fish & wildlife habitats and the passage of fish

* —Estuarineresourees— Lake is land-locked

* Transfer of detrital material

* Maintenance of freshwater storage & supply

* Aesthetic and scenic attributes

* Filtration / absorption of nutrients & pollutants

* Sedimentdoads— Relevant only in flowing systems
* Water quality

== St. Johns River

7 Water Management District
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WATER RESOURCE VALUES (WRVS) ASSESSMENT

communities:

* Fish & wildlife habitats and the passage of fish:
Hydroperiod Tool (HT) habitat metrics, FH#1, FH#2

* Transfer of detrital material: Flooding events from
FH#1

* Maintenance of freshwater storage & supply: MFL
condition protects all other environmental values

* Filtration / absorption of nutrients & pollutants: MFL
condition protects flooding events necessary
for maintenance of wetland Percent reduction in NP condition

communities Environmental Criterion NP Condition area based on most constraining
area (acres) .
metric
Small wading bird forage habitat 46 +
Large wading bird forage habitat 105.5 +

E t h tati <7
mergent marsh vegetation ( 993.3 N

. ft)
i St' John S Rlver Open water (2 7 ft) 1495.2 147

*J ‘Water Management District
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* Recreation in and on the water: Canoe paddling depth and open water extent protected by
MFLs condition

* Aesthetic and scenic attributes: Total lake area reduction supported by open water metric

*  Water quality: No significant trends in water quality with water levels

Trophic
State Index
Value

J @ = U \

Trophic State
Classification

WATER RESOURCE VALUES (WRVS) ASSESSMENT

Water Quality

70-100 Hypereutrophic Poor
60-69 Mld-Eutrophlc.through Fair
Eutrophic
0-59 Oligotrophic through Good

Mid-Eutrophic

5= St. Johns River

F *J ‘Water Management District
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ECOLOGICAL FUNCTIONS OF WETLAND COMMUNITIES

Floodplain / basin In-lake
* Vegetation community composition / * Wildlife habitat
location * Wading bird forage
* Deep organic soils maintenance * Fish spawning
* Wetland inundation * Human uses
* Flooding functions / values: * Canoe paddling depth
* Nutrient and carbon dynamics * Aesthetic / scenic attributes
* Fish and wildlife habitat * Water quality

;:'m >



WRVS ASSESSMENT: SUMMARY

WRV Environmental Criteria Evaluated

Recreation in and on the .
: Canoe Paddling depth, Open water
water

Protected by the
MFLs Condition?

FT ey e AWV [N W TeloTite [$l FH#1, FH#2, small wader habitat, large wader habitat, game fish spawning habitat, emergent

Yes
and the passage of fish marsh vegetation, and open water
Transfer of detrital material FH#1 provides flooding events necessary for transfer of detrital material Yes
([T =TT LW B {1 |1 Tl Other WRVs protected by the MFLs condition, provide balance between consumptive and non- v
es
storage and supply consumptive uses.
Aesthetic and scenic .
. Lake area and Open water metrics Yes
attributes
Filtration, absorption of
_ FH#1 Yes
nutrients and pollutants
Water quality Open water metric Yes

St. Johns River

Water Management District




 Projected drawdown to 2045 = 0.8 ft

- Therefore, Johns Lake is NOT in Prevention or Recovery at
the 20-year planning horizon

‘== St. Johns River

K ) Water Management District
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DRAFT MFL StATUS

—MFLs Condition

96 MFLs P25 = 94.8 ft NAVDS8 |

« Johns Lake has freeboard

« MFL is meeting at 2045 = s e e ey o e G-
planning horizon

| MFLs P50 = 93.7 ft NAVDS8 |

| MFLs P75 =92.2 ft NAVD88

92 1

MFLs Condition: Lake level
timeseries resulting from 1.3 ft of
UFA drawdown

90

Lake Level (feet NAVD88)

88

E:::::r:::ie Recommended Minimum .
(P) Lake Level (ft NAVDS8S8)
25 94.8 84
50 93.7
75 92'2 ” 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95 100

Percent of time equalled or exceeded (%)

& St. Johns River

Water Management District
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ONGOING STATUS / ADAPTIVE MANAGEMENT

Status of adopted P25, P50, anc

e MFLs determination metrics and
locations

e Groundwater level trends

e Regional water supply planning
efforts

Adaptive Management

e If the MFLs are not meeting, a
more detailed analysis will be

triggered Scrub Point
e Rainfall and uncertainty analyses ' Preserve

e Determine if min levels not meeting
is due to pumping

& St. Johns River

57 Water Management District
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Questions?

Please submit all questions and comments in writing to

. C Blais at:
> St. Johns River onnorEaE e

7 Water Management District cblais@sjrwmd.com
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PEER REVIEW SCHEDULE AND NEXT STEPS

Task Date

Project Kick-off Meeting and Site Visit April 24, 2025
Presentation of Initial Findings at Public Teleconference May 26, 2025
E:::::::E:chlxeb?: 'rl'::‘ectl:‘;r:ference June 9, 2025
Final Technical Memorandum June 16, 2025
Notice of Rule Development Mid to Late 2025

‘== St. Johns River

7 Water Management District
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JOHNS LAKE SITE TOUR

e Stop 1: Drive to Johns Lake
Public Boat Ramp

e 13620 Lake Boulevard,
Winter Garden Florida
34711

* Stop 2: Drive to Transect 3
* Magnolia Island Blvd

‘= St. Johns River

77 Water Management District

Montverde

Marked Location

3620 Lake Blvd

Lake
Apopka

Johns
Lake

.Oakland




JOHNS LAKE SITE TOUR — STOP 1

Johns Lake Public
Boat Ramp

e 13620 Lake
Boulevard,
Winter Garden
Florida 34711

Montverde

k\o

13620 1*ake Blvd

& St. Johns River

7 Water Management District

2501 S Binion Rd, Apopka

2501 S Binion Rd, Apopka

200 ft

Turn right

100 ft

Turn left onto S Binion Rd

‘!7.8 mi
Lake urn right
Apopka 2.6 mi

Turn right onto E C 2oint Rd

1.9 mi

Turn right onto E Plant St

1.5 mi

Turn left onto S Dillard St

1.0 mi

Turn right onto W Colonial Dr

4.7 mi
Turn left onto Le

.Oakland

400 ft
Turn left

3 22 3 2 3 3 3

—

Johns
Lake 250 ft




13620 Lake Blvd, Winter Garden

JOHNS LAKE SITE TOUR — STOP 2 13620 Lake Blvd, Winter Garden

Johns Lake 20 ft |
Turn right onto Lake Blvd

Transect 3 Costco Gasoline @ o
¢  Magnolia ) eooft
g9 13620 Cake Blvd Turn left onto SR-50 W
Island Blvd

1.4 mi
Turn left onto Ray Goodgame Pkwy

0.5 mi
Turn left onto Hartle Rd

()

Marked!L'ocation 07mi _
Take a slight right turn onto Magnolia

Island Blvd

0.5 mi

Arrive at the destination

‘$® St. Johns River

Water Management District




JOHNS LAKE SITE TOUR —
TRANSECT 3 AVENzZA MAP

Transect 3
*  Magnolia
Island Bivd
St. Johns River A — oz w0 w0
Water Management District




Thank you!

For more information on the Johns Lake MFL go to:

https:/www.sjrwmd.com/minimumflowsandlevels/johns-lake/

== St. Johns River

“sabs/ Water Management District cblais@sjrwmd.com

...or email Connor Blais at:
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