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Executive Summary

EXECUTIVE SUMMARY

Thisreportdescrbes the St. Johns River Water Man;
minimum flows and levels (MFLSs) reevaluation for Prevatt Lake in Orange County,

Florida. The SJIRWMD Governing Board adopted minimum levels for Prevatt Lake in
1998(Hupalo 1997). MFLs are restved periodically and revised as needed (Section
373.0421(3)Florida StatutegF.S.]). A recenly completedhydrologic modéefor

Prevatt Lake (CDM 2004ndicated that the adopted minimdewels are being met

under 2002vater use and most recent land asedtions. A reevaluation of the

establishedFLs for Prevatt Lakavas performed based upon the current MFLs

ecological criteria.

The SJIRWMD multiple MFLs methd®JRWMD2006; Neubauer et al. 280was

applied to develop the recommended minimum lakel$epresented in this report.

MFLs determinations are generally based on evaluations of topographic, soils, and
vegetation data collected within plant communities associated with the water body,
together with information collected from other aquatic estesys and from the

scientific literature. The MFLs reevaluation described in this document has resulted in
the recommendation to modify the adopted MFLs for Prevatt Lake (Takl¢ E&sed

on the current SIRWMD MFLs determination methodol@yyrently adpted MFLs
include minimumrequent high (A), minimum average, and minimuinequent low

(FL) water levels. The recommended MFLs presentekisndocument include an FH

and R, but not a minimum average level. Because of the nature of sandhill lakes to
fluctuate dramatically (CH2M HILL 2005he lack of stablekasonally flooded
vegetation communities, and the absence of organic soils, a minimum average level is
not recommended for Prevatt Lake.

Fieldwork for the original determination of minimum levelas performed in 1997
(Hupalo 1997) Thesedata wereassessefbr this reevaluation. Elevation, vegetation,
and soils data were determined ald@mgnsect 1which isa 1,306foot-long transect in
the soutlkrnportion of the lakeThe recommended minimufrequent hig{FH) level
(55.8 feefft] National Geodetic Vertical Datum [NGVD]) for Prevatt Lake is 0.2 ft
lower than the adopted level, because a different criterion wasTuseddoptedH
level for Prevatt Lake corresponds to the maximum elevatidrecstirub
marsh/shoreline shrub fringe ecoton@@nsect ¥56.0 ft NGVD) (Hupalo 1997). The
recommendeéH level,based upon new research involving surface water
inundation/dewatering signatures (SWIDS) and frequency anagsialshe mean
maximum elgation of the two shrub swamp (shrub marsh) communiti@gamsect 1

The recommended minimufrequent lomFL) level (50.4 ft NGVD) for Prevatt Lake
is 0.5 ft lower than the adopted level (50.9 ft NGVD), because a diffekdrt/el
criterion was usedn 1997, the~L level was based on three factors: (1) a shallow
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

drawdown (0.25 ft) below the average elevation of the littoral emergents (51.2 ft
NGVD atTransect ), (2) the maximum elevation supporting muck depths of 1.0 ft or
greater (elevation 50.9IRGVD); and (3) the water elevation of 50.92 ft was exceeded
by 80% of the values in the recoiithe recommendefL level, based upon new
research involving SWIDS and frequency analysis, eqoalsnean minimum

elevation of theshallow marsh community (ldral emergents) ofransect 1

Prevatt Lake has a smalbrth lobe(~20 acres) thadisconnects from the much larger
south lobg~80 acresyluring lower water level$Vork to support development of
MFLs was performedah the south lob&owever, ke levés in thesmallnorth lobe
maybedifferent Begining in 2009SJRWMDwill compareconcurrentake leveldata
for boththenorth and south |ads to ascertain if a separate MFL determination is
needed for Prevatt Laesmallnorth lobe.

The hydrologic mdel for Prevatt Lake was calibrated for 2@@nditions(CDM

2004) These conditions included the most recent land use information and
groundwater levels consistent with 20@gional water use. Based on hydrologic
model results, SIRWMD concludes thattseommended MFLs for Prevatt Lake are
protected under 2@Xxonditions. To determine if changes in groundwater use
allocations subsequent to ZD@ould cause lake levels to fall below the recommended
MFLs for Prevatt Lake, the existing Prevatt Lake hydrgloagodel should be ryn

using Floridan aquifer potentiometievel declines that reflect these changes in water
use allocation

The recommended MFLs for Prevatt Lake are intended to support the protection of the

| akeds aquat i cdemafmodsigafeanthaanmodusdbygtites y s

consumptive use of water. In additjidhe MFLs provide technical support to

SIJRWMDGs regional water supply planning p
consumptive use permitting program (Chapter-20Elorida Administrdive Code

[F.A.C])), and the environmental resource permitting program (Chapted408.C).

SJRWMDreviewed the 1@nvironmental values identified in Rule-8R2.473,

F.AC., anddetermined foPrevattLakethat the environmentalvalug f i s h and

wildlife habitats and the passage of fislias the most restrictive environmental

value to the further development of consumptive uses of surface and/or regional

ground water. Hence, the Previatike MFLs were developed primarily to protect this
environmentalalue. Based on a qualitative assessment, SIRWMD betleves

recommended MFLdeveloped primarilyor the protection of significant harm to

Afish and wil dl i f e h anilipriotectalsotherretvatith e pas s a
environmentalaluesfor Prevdt Lake.

Table ES-1. Adopted and recommended minimum surface water levels for Prevatt Lake

St. Johns River Water Management District DRAFT 6/23/2008
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Executive Summary

Adopted Recommended

Minimum [ Level . Return . Level . Return
Level (ft D(L(er:tlsn Interval Hé(;rt%p%"r'()d (ft D(Lér:“so)n Interval

NGVD) Y (years) gory NGVD) Y (years)
Frequent | gg 4 None None | Seasonally 55.8 30 2
high flooded
Minimum 53.0 None None Typically None None None
average saturated
Frequent Semi-
| q 50.9 None None permanently 50.4 120 5
ow

flooded

ft NGVD = feet National Geodetic Vertical Datum
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Introduction

NTRODUCTION

Thisreportde cr i bes the St. Johns River Water M
minimum flows and levels (MFLSs) reevaluation for Prevatt Lake in Orange County,
Florida.Minimum flows and levels (MFLs) are intended to support the protection of

the aquatic and wetlandasystems from significant ecological harm caused by the
consumptive use of water.

The SJIRWMD Governing Board adopted minimum levels for Prevatt Lake9@
(Appendix A,Hupalo 1997)Lakes are placed on the priority list for MFL
determination for a vagty of reasons that include:

State or regional significance

Existence of or potential for significant harm
Consistently low water levels

Large consumptive use permits

Availability of hydrologic models

Need to develop MFLs criteria at unimpacted systems

MFLs arethenreviewed periodically and revised as needed (Section 373.0421(3),
Florida StatutegF.S.]). Recent completion of a hydrologic mbfie Prevatt Lake
(CDM 2009 indicated that the adopted minimum levels are being met, proviing
2002 condibns. Areevaluation of the adopted Prevatt Lake MFLs was performed
based upon the current MFLs ecological criteria. This document describes that
reevaluation.

MFL s PROGRAM OVERVIEW

SIJIRWMDOGs MFLs pmthegegurementsioféSecedd3.042 andection
373.0421F.S.,develops recommend&di-Ls for lakes, streams and rivers, wetlands,

springs, and aquifers. Further, the MFLs program is subject to the provisions of Chapter
40G8, Florida Administrative Cod@-.A.C) and provides technical suppant t

SIJRWMDOGs regional water supplBS)pl anning p
consumptive use permitting program (Chapter-20E.A.C), and the environmental

resource permitting program (Chapter 40&.A.C). Based on the provisions Bule

40G8.011 (3)F.AC,¢ t he Governing Board shall use
methods available to establish limits which prevent significant harm to the water

resources orecolgg. 0 Si g n iisfpiolébded by Sécton 373.049(F.S In

addition,MFLs shouldbe expressed as multiple flows or levels, defining a minimum
hydrologic regime to the extent practical and necessary to establish the limit beyond

DRAFT 6/23/2008 St. Johns River Water Management District
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

which further withdrawals would be significantly harmful to the water resourdbs or
ecology of the aredRule62-40.473(2)F.A.C).

Factors to Be Considered When Determining MFLs

According to Ruleé2-40.473 F.A.C, in estabkhing MFLs pursuant to Section

373.042 andection373.0421F.S.,consideration shall be given to natural seasonal
fluctuations inwater flows or levels, nonconsumptive uses, and environmental values
associated with coastal, estuarine, riverine, spring, aquatic, and wetlands ecology,
including the following:

Recreation in and on the wat&ule62.40.473(1)(a)r.A.C)

Fish and wildife habitats and the passage of fiRulge62.40.473(1) (b)i.A.C)
Estuarine resourceR(le62.40.473(1)(c)F.A.C)

Transfer of detrital materiaRule 62.40.473(1)(d)F.A.C)

Maintenance of freshwater storage and sudiy€62.40.473(1)(e).A.C)
Aesthetic and scenic attributd®ule62.40.473(1)(f)F.A.C)

Filtration and absorption of nutrients and other polluteRtdg62.40.473(1)(Q),
F.A.C)

h. Sediment loadsRule62.40.473(1)(h)F.A.C)
i. Water quality Rule62.40.473(1)(i))F.A.C)
J. Navigation(Rule62.40.473(1)(j)F.A.C)

In addition to these factors, based on Section 373.04ZF.8.),the following
considerations are also required:

-~ 0 a0 T p

©

AWhen establishing minimum flows and | eve
department oGoverning Board sl consider changes and structural alterations to

watersheds, surface wateasid aquifers and the effects such changes or alterations

have had, and the constraints such changes or alterations have placed, on the hydrology

of an affected watershed, sudaweater, or aquifer, provided that nothing in this

paragraph shall allow significant harm as provided by Section 373.042(1) caused by
withdrawal s. 0

Hydrology
The MFLs designate an environmentally protective hydrologic regime (i.e., hydrologic

conditionsthatprevent significant harngnd identify levels and/or flows above which
watermay beavadlable foruse. MFLs define the frequency and duration of high

St. Johns River Water Management District DRAFT 6/23/2008
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average and low water events necessary to protect biologically relevant goals, criteria,
and indcators that prevent significant harm to aquatic and wetland habitats. Three
MFLs are usually defined for each systeminimumfrequent highminimum

averageand minimumfrequent lovd flows and/or water levels. If deemed necessary,
minimum irfrequent highand/or minimum irirequent lowflows and/or water levels are
also defined. The MFLs represent hydrologic statistics comprised of three components:
a magnitude (a water level and/or flow); duration (days); and a frequency or return
interval (years)Historicaly, SIRWMDsynthesized the continuous duration and
frequency components of the MFLs into seven discrete hydroperiod categories to
facilitate MFLs determinations for lakes and wetlands. However, for MFLs associated
with reevaluations of established MFLs aviBiLs for water bodies for which MFLs
previously have not beasstablished, these hydroperiod categories are now being
replaced with specific duration and return interval values.

MFLs take into account the ability of wetlands and aquatic communitiegutst sl
changes in the return intervals of higimd low water events. Therefore, MFLs allow

for an acceptable level of change to occur relative to the existing hydrologic conditions
(gray-shaded area, Figure 1). However, whezuse of water resourcesifés the

hydrologic condions below that defined BYFLs, sigrificant ecological harm occurs

MFLs apply to decisions affecting permit applications, declarations of water shortages,
and assessments of water supply sources. Surface water and grounoiwpteerc

simulation models are used to evaluate existing and/or proposed consumptive uses and
the likelihood they might cause significant harm. Actual or projected instamadsch

water flows and/or levels fall below established Mgy require the SIRWD

Governing Board to develop recovery oryaetion strategie§Section373.0421(2),
F.S.).MFLs are to be reviewed periodically and revised as he&kadign

373.0421(3)F.S.).

PREVATT LAKE GENERAL INFORMATION

Prevatt Lake is located approximatelynies northeast of Apopka, Orange County,
Florida(Figure 2 Forest City USGS Quadrangle Maphe lake has an open water

area of about 99 acres at a water level dt B85VD (Hupalo 1997)The lake has a

history of rapidly rising and falling, apparentlye its large drainage basin agigh

rate of seepage to the Floridan aquifer. Prevatt Lake is the downstream lake that drains
the Lakes McCoy, Coroni andd¥att drainage basin. A floway (Carpenter Branch

to Mill Creek), with an outfall elevation obaut 56.6 ft NGVD, drains Prevatt Lake

until it ultimately reaches the Rock Springs RWrekiva River floodplain.

Prevatt Lake is a sandhill lake. Sandhill lakes are typically sinkhole features in sandy
landscapes and lack significant accumulations ofrocgaatter JEA Inc 2006). Water
levels can fluctuate dramatically.

DRAFT 6/23/2008 St. Johns River Water Management District
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Prevatt Lake is generally surrounded by nonforested wetlands, sand pine, and
recreational areas. There are some residential areas to the west and south and some
mixed foresed wetland tahe west (Figur@ andFigure4).

Hydrology

Based upon the Districtds hydrolwigi ¢c | ake
Lake is classified amasolated/intermittenidge lake, with moderate groundwater
leakage, antbw surface outflow.

Hydrologic data for Prevatt Lake (CDM 2004) included the followommposed

rainfall datg hydrologic simulation progratRORTRAN (HSPF) moel simulated
stages, periodf-recordPrevattLake stage estimatedJpper Florida aquifer (UFA),

and the adopted minimuifmequent hig(FH) andadoptedminimumfrequent lowmFL)
levels (Figure 5)Rainfall data from gauges around the Prevatt Lake area were used
because no local rainfall data were available. Based ar¢hmainfal data set,

average rainfall from 196@002 is 50.0 in. per year, ranging from 30.1 in. to 74.2 in.
EstimatedJFA water levels were determined using several wells with different
periodsof-record in the vicinity of Prevatt Lake.

Stage data forrievatt Lake is available from 1968005. However, datcollection

prior to June 198%as quite sporadic, with very few readings taken. Data after March
2004 may not be generally indicative of the lake as a whole. These readings came from
a SIRWMD gauge lated in a small, north lobe of the Iak&0 acres, estimated from
Forest City USGS Quadrangle Mdpgure 3) This north lobe disconnects from the

much larger south lobe-80 acres, estimated from Forest City USGS Quadrangle Map:
Figure 3)during lower weer levels(field observation, Chris Ware, July 26 2007ake

levels in the north lobe may have been different than those in the south lobe, where
work to support development of MFLs was perfornigegining in 2009SJRWMD

will compare concurrent lake leldata for both the north and south lobes to ascertain if

a separate MFL determination is needed fo

Hydrologic data (June 12BMarch 2004) for Prevatt Lake were obtained from Orange
County. Observations were made generally monthlg limited number of cases, two
readingsoccurredduring a given month. Mean monthly stage for the period Jung 1982
March 2004 was 54.17 ft NGVD,ith 200 observations and a maximum and minimum
stage of 59.18 ft and 46.87 ft NGVD, respectively. Monthly water level data and a
percent exceedence curve for Prevatt Lake are presented inG-andad-igure/,
respectively. Prevatt Lake had a range afewlevel fluctuation of 32 ft (59 ft to 47 ft
NGVD) from 1982 2004 (Figures).

St. Johns River Water Management District DRAFT 6/23/2008
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Mapped Soils

Five soils series were mapped adjacent to Prevatt Lake, with Basinger and Candler the
most prevalent. Some Seffner occurs to the northwest, Pom#lle ¢astand Tavares
to the southwest (Figu& SSURGQ.

The Basinger series consists of very deep, poorly drained and very poorly drained soils,
rapidly permeable soils in sloughs, depressions, |aw, #and poorly defined

drainag&vays. These soils formed inrgly marine sediments (USDA, NRCS 2007a).
Natural vegetation consists of wax myrtle
threeawn, cypress, slasim@, pond pine, and other wateterant plants.

The Candler series consists of very deep, excessivehedraiapidly permeable soils
on uplands that formed in thick beds of eolian or marine depositadfetextured
materials (USDA, NRCS 2007b). Native vegetation consists of bluejack oak, turkey
oak, post oak, live oak, and longleaf pine with a sparserstodg ofIndian grass

chalky bluestem, pineland threeawn, hairy panicum, and other annual forbs.

The Seffner series consists of very deep, somewhat poorly drained, rapidly permeable
soils on the rims of depressions and on lelyeg flats and knolls ithe Lower

Coastal Plain of south Florida. They formed in sandy marine sediments (USDA, NRCS
2007c). The natural vegetation consists of longleaf pine, laurel oak, and water oak with
an understory of saw palmetto, pineland threedmdian grassbluestem gasses, and
several low panicums.

The Pomello series consists of very deep, moderately well to somewhat poorly drained
soils that are sandy to depths of more than 80 in. Pomello soils formed in sandy marine
sediments in the flatwoods areas of Peninsutaida (USDA, NRCS 2007d). Native
vegetation is dominated by scrub oak, dwarf live oak, saw palmetto, longleaf pine,
slash pine, and pineland threeawn.

The Tavares series consists of very desjerately weldrained, rapidly or very

rapidly permeable $is on lower slopes of hills and knolls of the lower Coastal Plain.
They formed in sandy marine or eolian deposits (USDA, NRCS 2007e). In most places,
the natural vegetation consists of slash pine, longleaf pine, a few scattered blackjack
oak, turkey oakand post oak with an undercover of pineland threeawn. In some places,
natural vegetation consists of turkey oak, blackjack oak, and post oak with scattered
slash pine and longleaf pine.

Mapped Wetlands

Three predominant wetland communities occur innimaeédiate vicinity of Prevatt
Lake (Figure9), as classified by the SIRWMD Wetland Vegetatitassification

DRAFT 6/23/2008 St. Johns River Water Management District
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in the immediate vicinity of Prevatt Lake

System (Kinser 1996). Theetland communityyegetation and hydroperiod
descriptions for these wetland communities are summarized in Table 1.

Table 1. SIRWMD wetlands vegetation classification system for wetland communities

Wetland Vegetation Description Hydroperiod
Community Description
Herbaceous or graminoid communisie
dominated by species such as sawgrass, Lengthy
Shallow marsh maidencane, cattails, pickerel weed, seasonal
inundation

arrowhead, or other grasses and broad lea
herbs

Communityof grasses, sedges, rushes, and

Relatively short

W iy herbs typically dominated by sand cordgras i”“f‘d;gon
et prairie maidencane, or a mixture of species period but
prolonged soil
saturation
Deep water wetland dominated by a mixtur] Semipermanent
Deep marsh of water lilies and deep water emergent ly to
species permanently
flooded
St. Johns River Water Management District DRAFT 6/23/2008
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High
mmmmm  Existing hydrology
mmmmn  MFLs defined hydrology
|:| Potential available water
[ ] water designated for nonconsumptive uses
-
2
L
®
>
@
- |
o
@
1
2
Low

0 10 20 30 40 50 60 70 80 90 100
Percentage of Time a Specific Water Level/Flow is Exceeded

The existing hydrology curve representsthe current river stage or flow regime.
The MFLs-defined hydrology curve representsthe new river stage orflow regime, which providesfor
the potentially available water{gray-shaded area).

Figure 1. Hypothetical percentage exceedence curves for existing and MFLs-defined hydrologic
conditions
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T L
&
c’/\./

Prevatt Lake

Prevatt Lake, Orange County, Florida
Location Map

Figure 2. Prevatt Lake location map (Forest City USGS Quadrangle Map)
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Prevatt Lake, Orange County, Florida
2004 Aerial Photography

440 0 440

Figure 3. 2004 aerial digital orthophotograph of Prevatt Lake
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Prevatt Lake, Orange County, Florida
2004 Land Use / Cover

[ Residential
I institutional
[ Recreational

I Hardwood Forest

I sand Pine
- Water

[ Mixed Forested Wetland
- Non-Forested Wetland

Figure 4. 2004 land use/cover in the vicinity of Prevatt Lake (SIRWMD 2004)
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

~

Prevatt Lake, Orange County, Florida

Soils Map i
I BASINGER %
I CANDLER B FovEio !
B FLORAHOME I sT. JOHNS
MMoKaLEE T TAVARES —
Fee
SEFFNER I WATER '
Figure 8. Soils in the vicinity of Prevatt Lake (SSURGO)
St. Johns River Water Management District DRAFT 6/23/2008
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SJRWMD Wetland Vegetation

Shallow Marsh

Prevatt Lake, Orange County, Florida

;

Wet Prairie Upiand
B Deep Marsh vister ‘m F:e‘ 3
Figure 9. Wetlands in the vicinity of Prevatt Lake (Kinser 1996)
DRAFT 6/23/2008 St. Johns River Water Management District
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

METHODS

Minimum flows and levels (MFLs) detainations incorporate biologic, soils, and
topographiaata collected in the field with information from the scientific literature to
devel@ a recommended MFLs hydrologic regime. The MFLs methodology provides a
process for incorporating these factors.

This section describes the MFLs methodology and assumptions used in the minimum
levels reevaluation process for Prevatt Lake, including fiEddedures such as site
selection and field data collection, data analyses, and levels determination criteria. The
SJRWMD general MFLs methodology is described more completely {ali)

Minimum Flows and Levelsethods ManualSJRWMD2006).

FIELD TRANSECT SITE SELECTION

Many factors are considered in the selection of field transect sites. Transects are fixed
sample lines across a river, lake, or wetland floodplain. Transects usually extend from
open water to uplands. Elevation, soils, and vegetat®sampled along transects in
order to characterize the influence of surface water flooding on the distribution of soils
and plant communities.

Field site selection began with the implementation of a site history survey and data
search. All relevant available existing information was collected from SIRWMD
library decuments, project record files, the hydrologic database, and SJIRWMD
Division of Surveying Services files. The information collected may have included the
following:

¢ On-site and regional vegetation surveys and maps

e Aerial photography (existing and histoall)

e Remote sensing (vegetation, land use, etc.) and topographic maps
e Soil surveys, maps and descriptions

¢ Hydrologic data (hydrographs and stage duration curves)

e Environmental, engineering, or hydrologic reports

e Topographic survey profiles

e Occurrence recals of rare and endangered flora and fauna

St. Johns River Water Management District DRAFT 6/23/2008
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These data were reviewed to familiarize the investigator with site characteristics, locate
important basin features that needed to be evaluated, and assess prospective sampling
locations. Copies of thisinformati wer e organi zed apiojectpl aced
files for future reference and archiving. Potential transect locations at Prevatt Lake were
initially identified from maps of wetlands, soils, and topography. Specific transect site
selection goals includeté following:

e Establishing transects at sites where multiple wetland communities of the
most commonly occurring types were traversed

e Selecting multiple transect locations with common wetland communities
among them

e Establishing transecthattraverse uique wetland communities

Transect characteristics were subsequently-fielified to ensure that the transect
locations contained representative wetland communities, hydric soils, and reasonable
upland access.

FIELD DATA COLLECTION

The field data codiction procedure for determining MFLs involved gathering

information and sampling elevation, soils, and vegetation data along fixed transects,
across a hydrologic gradient. Transects were established in areas with changes in
vegetation and sa@il and the fidrologic gradient was marke8{RWMD2006). The

main purpose in using transects in these situations, where the change in vegetation and
soils is clearly directional, was to describe maximum variations over the shortest
distances and in the minimum amouohtime (Martin and Coker 1992).

Site Survey

Upon selection of a transect site at Prevatt Lake, vegetation was trimiademita
line-of-sight along the length of the transect. A measuring tape was then laid out along
the length of the transect. Elexmtimeasurements were recorded at various length
intervals (5 ft, 10 ft, 20 ft, etc.) to adequately characterize the topography and transect
features. Additional elevations were measured, including obvious elevation changes,
vegetation community changesijlstanges, high water marks, and at bases of trees.

Soil Sampling Procedures
The primary soitriteria considered in thdeterminatiorof MFLs is the presence and

depth of organic soilgs well aghe extent of hydric soils observed along the field
transects $JRWMD2006).In 1997, mly muck depths wermeasuredit Prevatt

DRAFT 6/23/2008 St. Johns River Water Management District
17



Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

Lake. Muck depths were determined hbge of gpeat probewhichis a solid

rod, about % inch in diametefhe peat probes pushed through organic layers
until firm resistance is meThis distance (from surface to resistance) indisate
muck depths.

St. Johns River Water Management District DRAFT 6/23/2008
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Vegetation Sampling Procedures

SJRWMD has wetland maps developed from aerial photography utilizing a unique
wetlandvegetatiorc | assi fi cat i onWelang\egetmation SJ RWMDO s
Classifcation System (Kinser 1996) was usedtemdardize the nameswétland

plart communitessampledn MFLs fieldwork and in developing reports documenting

the MFLs determination.

The spatial extent of plant communities or transition zones (i.e., ecotonesy plant
communities was determined using reasonable scientific judgment. Reasonable
scientific judgment involves the ability to collect and analyze information using
technical knowledge, personal skills, and experience to serve as a basis for decision
making (Gilbert et al. 1995). In this case, such judgment was based upon field
observations of relative abundance of dominant plant species, occurrence and
distribution of soils and hydric soil indicators, and changes in land slope or elevation
along thehydrologic gradient. Plant communities and transition zones were delineated
along a specialized line transect called a belt transect. A belt transect is a line with
width (belt width). It is essentially a widening of the line transect to form a long, thin,
rectangular plot divided into smaller sampling areas called quadrats that correspond to
the spatial extent of plant communities or transitions between plant communities. The
transect belt width will vary depending upon the type of plant community to be

sampled (SJRWMD 2006). For example, a belt width of 10 ft (5 ft on each side of the
transect line) may suffice for sampling herbaceous plant communities of a floodplain
marsh. However, a belt width of 50 ft (25 ft on each side of the line) may be required to
adequately represent a forestednmunity (e.g., hardwood swanfadure 10).

Plants were identified and the percent cover of plant species was estimated if they
occurred within the established belt width for the plant community under evaluation
(quadra). Percent cover is defined as the vertical projection of the crown or shoot

area of a plant to the ground surface, expressed as a percentage of the quadrat area.
Percent cover as a measure of plant distribution is often considered as being of greater
ecdogical significance then density, largely because percent cover gives a better
measure of plant biomass thére number of individuals. The canopies of the plants
inside the quadrat will often overlap each other, so the total percent cover of plants in
asingle quadrat will frequently sum to more than 100% (SJRWMD 2006). Percent
cover was estimated visually using cover classes (ranges of percent cover). The cover
class and percent cover ranges are a variant of the Daubenmire method {Mueller
DomboisandEé nber g 1974) and summari zed in SJR
and Levels Methods ManugbJRWMD 2006). Plant species, plant communities and
percent cover data were recorded on field vegetation data sheets. The data sheets are
formatted to facilitate data dettion in the field and, also, computer transcription.

DRAFT 6/23/2008 St. Johns River Water Management District
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

SURFACE WATER INUNDATION /DEWATERING SIGNATURES (SWIDS)

SIRWMD MFLs are composed of magnitude, duration, and return interval
components. Magnitude and duration components define biologically relevant
events. The return interval of events is the manageable component (Neubauer
at al, 2008). For example, if a 3@ay flooding event of a field elevation of
interest (e.g., maximum elevation of shallow marsh) had an annual probability
of exceedance of 33%, then the event is interpreted as occurring during 33 in
100 years or a 3 year return interval, on average.

Annual maximum and minimum series stage frequency analyses oftkrng
stage data or modeled stage data were utilized to provide probabilities (Gordon
et al. 1992) of flooding/dewatering events for wetland plant communities and
organic soil indicators at variedocations within SJRWMDBecause ground
elevations are transformed to durations and probabilities, comparisons of like
plant communities or soils indicators from different systems at different
landscape elevations resulted in quantitative hydrologicadiges called

surface water inundation/dewatering signatures (SWID8g mean,

minimum, and maximum elevations of vegetation communities and soil
indicators were used for SWIDS analysis (Neubauer et al. 2004, Neubauer et
al. 2007).

SWIDS of vegetation anmunities provide a hydrologic range for each
community, with a transition to a drier community on one side of the range and
a transition to a wetter community on the other side. These hydrologic
signatures provide a target for MFLs determinations thataresed on

vegetation community protection criteria, and provide an estimate of how much
the return interval or probability of a flooding or dewatering can be shifted at a
specified duration and still maintain a vegetation community within its
observed hgrologic range.

In the SWIDS analysis, a boxplot is utilized to show the range of the
probabilities of flooding (exceedence) or dewatering (esneedence) events

of selected durations for different plant community elevations (i.e., maximum,
mean, and mimum elevations) occurring at different water bodi€ke

boxplot is a simple graphical tool to show the shape of the data distribution, its
location of central tendency, and variability. The boxplot (Figuta) Hisplays

what, in statistics, is called tifef rnvuemb er summar yo ( Kri shna

1995). These five numbers consist of the 1) minimum data value; 2) the first
quartile, which sets the limit of the lowest 25% of the data; 3) the medidh (50
percentile); 4) fourth quartile, which sets the lirof the highest 25% of the
dat a; and 5) the maximum data value.

St. Johns River Water Management District DRAFT 6/23/2008
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quartile range, 6o t h&andp¥ dereentles.ccdty bet we en
percent of the data values occur within the irqeartile range. The horingal
l ine extending from the box to the | eft,

largest 25% of data values. This whisker extends to the maximum data value.

The Awhiskero extending from the box to
of data values. Thisshisker extends to the minimum data value. The vertical

l ine inside the fAboxo mar ks the median ¢

A boxplot schematic for flooding event probabilities is shown in Figute. 1n

this case, drier conditions are shown to the right of thdiare terminating

with the driest community included in the study, and wetter conditions are
shown to the left of the median, terminating in the wettest community included
in the study.

A similar boxplot schematic for dewatering event probabilities isaghm

Figure Iic. In this case, wetter conditions are shown to the right of the median,
terminating in the wettest community included in the study, and drier
conditions are shown to the left of the median, terminating in the driest
community included in th study.The SWIDS box plots for theewly
recommendedrH andFL levels forPrevattLake are shown ifrigures14 and

16.

DRAFT 6/23/2008 St. Johns River Water Management District
21



Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

Boxplot Schematic

4th Quartile 3rd Quartile 2ndQuartile 1st Quartile

Maximum value | | | Minimum value

100% 75% 50% 25% 0%
Percentage of Data Values (a)

Boxplot Schematic- Flooding Event
(Exceedence)

Wetter quartile ~ Wet quartile  Dry quartile Drier quartile

—L [ 1+

Wettest value Driest value
100% 75% 50% 25% 0%
Percentage of Data Values (b)

Boxplot Schematic- Dewatering Event
(Non-Exceedencg

Drier quartile Dry quartile Wet quartile  Wetter quartile

—L T

Driest value Wettest value
100% 75% 50% 25% 0%
Percentage of Data Values

(©

Figure 11. Boxplot schematics (a) General boxplot; (b) Flooding (exceedence) event
boxplot; (c) Dewatering (non-exceedence) event boxplot

DATA ANALYSIS

The primary data analysis for information collected at Prevatt Lake consisted of using a
computer spreadsheet file to perform basic statistical analyses on the surveyed
elevation. Vegetation and soils information collected alasgstects were incorporated

with the elevation data. Descriptive statistics were calculated for the elevations of the
vegetation communities and specific hydric soil indicators.

St. Johns River Water Management District DRAFT 6/23/2008
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Transect elevation data were also graphed to illustrate the elevation prtieeh the

open water and upland community. The locations of vegetation communities along the
transect, with a list of dominant species, statistical results and soils information, were
labeled on the graph.

CONSIDERATION OF ENVIRONMENTAL VALUES INDENTIFIED IN
RuULE 62-40.473F.A.C.

In establishing MFLs for water bodies pursuant to Section 373.042 and Section
373.0421, F.S., SJIRWMD identifies the environmental value or values most sensitive
to longterm changes in the hydrology of each water body/coud$8A3D then

typically defines the minimum number of flood events and maximum number of
dewatering events that would still protect the most sensitive environmental value or
values. For example, for water bodies/courses for which the most sensitive
environmetal values may be wetlands and organic substrates, recommended MFLs
would reflect the number of flooding or dewatering events that allow for no net loss of
wetlands and organic substrateésotecting the most sensitive environmental value or
values for each water body/course provides the best opportunity to establish MFLs
protective of all the identified applicable environmental values identified in Rule 62
40.473F.A.C.

SJRWMD uses the following working definitions when considgtirese 10
environmental values:

1. Recreation in and on the walell he active use of wateesources and associated
natural systems for personal activity and enjoyment. These legal water sports and
activities may include, but are not limited to, swimming, scuba diving, water skiing,
boating, fishing, and hunting.

2. Fish and wildlife habitat and thgassage of fish Aquatic and wetland
environments required by fish and wildlife, including endangered, endemic, listed,
regionally rare, recreationally or commercially important, or keystone species, to
live, grow, and migrate. These environments inclugrdlogic magnitudes,
frequencies, and durations sufficient to support the life cycles of wetlands and
wetlanddependent species.

3. Estuarine resourc@sCoastal systems and their associated natural resources that
depend on the habitat where oceanic salt wagsats freshwater. These highly
productive aquatic systems have properties that usually fluctuate between those of
marine and freshwater habitats.

4. Transfer of detrital materidl The movement by surface water of loose organic
material and associated biota.

DRAFT 6/23/2008 St. Johns River Water Management District
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

5. Maintenance of freshwater storage and supflkie protection of an amount of
freshwater supply for permitted users at the time of MFLs determinations.

6. Aesthetic and scenic attribufed hose features of a natural or modified waterscape
usually associated withassive uses, such as bivdtching, sightseeing, hiking,
photography, contemplation, painting and other forms of relaxation, that usually
result in human emotional responses of welihg and contentment.

7. Filtration and absorption of nutrients and otheliytant® The reduction in
concentration of nutrients and other pollutants through the process of filtration and
absorption (i.e., removal of suspended and dissolved materials) as these substances
move through the water column, soil or substrate, andiagsorganisms.

8. Sediment loads The transport of inorganic material, suspended in water, which
may settle or rise. These processes are often dependent upon the volume and
velocity of surface water moving through the system.

9. Water quality The chemical andhysical properties of the aqueous phase (i.e.,
water) of a water body (lentic) or a watercourse (lotic) not included in definition
number 7 (i.e., nutrients and other pollutants).

10. Navigatior® The safe passage of watercraft (e.g., boats and ships), which is
dependent upon adequate water depth and width.

SJRWMD examined the 10 environmental values identified in Ru62/3,F.AC.,
through a matrix screening tool (Taleto determine the most restrictive

environmental value. The screening process usétidata collected at Prevatt Lake,

the scientific literature, and expert opinion to evaluate and score each environmental
value relative to: 1) level of risk of harm from water withdrawals; 2) importance of the
criterion to the water body; and 3) legahstraints on the resource/water body (e.g.,
presence of endangered species, Outstanding Florida Wateovstete lands). The
environmental screening scores indicate which environmental values are relevant to
PrevattLake and which criterion MFLs develogmt should be based on to afford
protection to all other relevant environmental values. The screening process serves to
focus the evaluation and to shape the types of analyses needed to complete the MFLs
process.

St. Johns River Water Management District DRAFT 6/23/2008
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Table 2. Minimum flows and levels Rule-8P.473, F.A.C., environmental value decision matrix: Prevatt Lake

Criterion Level of | Importance | Resource Criterion

Resource | of Resource Legal Screening| Stage Criterion

Risk Value Constraints | Value Related? | Limiting ?

Noteg 1 2 3 4 5 6
Recreation in & on the water 1 3 1 5 Y N
Fish and wildlife habitats & passage of fish 3 3 1 7 Y Y
Estuarine resources 0 0 NA 0 N NA
Transfer of detrital material 2 2 1 5 Y N
Maintenance of freshwater storage & supp 1 1 1 3 Y N
Aesthetics & scenic attributes 1 3 1 5 Y N
Filtration & absorption of nutrients & other 2 3 1 6 Y N
pollutants
Sediment loads 0 0 NA 0 N NA
Water quality 2 3 1 6 Y N
Navigation 0 0 NA 0 N NA

NA'i Not Applicable

* Notes:

1. Evaluation of the level to which the resource is at risk. 0 = no risk; 1 = low risk, 2 = medium risk, 3 = high risk
2. Evaluation of importance of the criterion with respect to resource. O = no importance; 1 = low importance, 2 = medtancg®s highly important
3. Legal constraints on resource, such as endangered species, Outstanding Florida Water, etc. 1 = low, 2 = medium, 3 = high
4. Screening value = sum of columns 1, 2, and 3. Indicates overall importance of criterion to Mihgrdene
5. Evaluation as to whether criterion is related to water level in resource. (Yes or No)

6. Evaluation as to whether criterion is potentially limiting for MFLs development. (Yes or No)

DRAFT 6/23/2008
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Minimum Levels Reevaluation for Prevatt Lake, Orange County, Florida

CONSIDERATION OF BASIN ALTERATIONS IN ESTABLISHING MFL s

Based on the provisions of Section 373.0421(1)(a), F.S., SJIRWMD, when establishing
MFLs, considers changes and structural alterations to watersheds, surface waters, and
aquifers and the effects such changealterations have had, and the constraints such
changes and alterations have placed, on the hydrology of an affected watershed, surface
water, or aquifer. However, when considering such changes and alterations, SJRWMD
cannot allow harm caused by withdrasva o accomplish this, SIRWMD reviews and
evaluates available information, and makes site visits to ascertain the following
information concerning the subject watershed, surface water body, or aquifer.

e The nature of changes and structural alterationdtha occurred
e The effects the identified changes and alterations have had

e The constraints the changes and alterations have placed on the hydrology

SIJRWMD develops hydrologic models, which address existing structural features, and
uses these models tonsider the effects these changes have had on thtetomg
hydrology of water bodies for which recommended MFLs are being developed.

SJRWMDconsiderghat the existing hydrologic condition, which is used to calibrate

and verify the models, reflectse changes and structural alterations that have occurred
in addition to changes that are the result of groundwater and surface water withdrawals
existing at the time of model development. Tdossideratioomay also apply to

vegetation and soils conditiorighe changes, structural alterations, and water
withdrawals have been sufficiently large to affect vegetation and soils and have been in
place for a sufficiently long period to allow vegetation and soils to respond to the
altered hydrology. However, tleendition of vegetation and soils may not reflect the
long-term existing hydrologic condition if the changes, structural alterations, and water
withdrawals are relatively recent. This is because vegetation and soil conditions do not
respond to all hydrolgic changes nor respond instantaneously to changes in hydrology
that are sufficiently large to cause such change. SJIRWMD typically develops
recommended MFLs based on vegetation and soils camglitiat exist at the time

fieldwork is being performed to spprt the development of these recommended MFLs.

SJRWMD also provides for the collection and evaluation of additional data subsequent
to the establishment of MFLs. SIRWMD uses this data collection and evaluation as the
basis of determining if the MFLs apeotecting thevater resourcesr if the MFLs are
appropriately set. If SIRWMD determines, based on modeling and this data collection
and evaluation process, that MFLs have not been appropriately set, SIRWMD can
establish revised MFLs.

St. Johns River Water Management District DRAFT 6/23/2008
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If SIRWMD determies that recommended MFLs cannot be met undercbasige
hydrologic conditions due to existing structural alterations, SJRWMD may consider
whether feasible structural or nonstructural changes, such as changes in the operating
schedules of water control sttures, can be accomplished such that the recommended
MFLs can be met. In such cases, SIRWMD may identify a recovery strategy that
includes feasible structural or nonstructural changes.

HYDROLOGIC M ODELING FOR MFL s

A hydrologic model folPrevatt Lake wa developed to provide a means of assessing
whether the recommended MFLs are achieved under specific water use and land use
conditions CDM 2004). This hydrologic model was calibrated for 2afbnditions.

These conditions included the most recent landnfsemation and groundwater

levels consistent with 2@Xegional water use.

M FLS COMPLIANCE ASSESSMENT

A hydrologic model for Prevatt Lake was developed to provide a means of assessing
whethercompliance withMFLs is achieved under specific water usel éand use

conditions CDM 2004). This hydrologic model was calibrated for 2@@®nditions.

These conditions included the most recent land use information and groundwater levels
consistent with 2@regional water use.

An explanatiorof the use ofhis hydrologic modelnd the applicable SIRWMD
regional groundwater flow mod&d assess whether water levels are likely to fall below
MFLs under specific water use and land use conditions is presented in ApBendix
This appendix also includes an introductiorthe use of hydrologic statistics in the
SJRWMD MFLs program.
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