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Executive Summary

EXECUTIVE SUMMARY

This report describes the St. Johns River
minimum flows and levels (MFLs) reevaluation determinatiorSigvan Lake,

Seminole Countyflorida The SJIRWMD Governing Board adopted minimum levels
for Sylvan Lake in 1998 based on work performed by Hupalo 1997 (Appendix A).
MFLs are to be reviewed periodically and revised as needed (Chapter 373.0421(3),
Florida StatutegF.S.]).Sylvan Lakewas selected for reevaluation because recent
development of a water budget model and frequency analysis of the modeled stage
data CDM2005) showed that the hydrologic conditions defined by the adopted
minimum frequent low level were not being achieved u2@®2groundvater use

and land use conditions. This reassessment is necessary to ensure that the minimum
levels are based on the mosttoplatemethods andriteria before any remedial

action (i.e., development of a recovery strategy, permit denigl, Ehe.reevaluation
resulted in the recommendation to modify the adopted MFLs for Sylvan Lake based
on current SJRWMD MFLs methodology (SJIRWMD 2006, and Neubauer et al.
2007a).

The SIRWMD multiple MFLs methd@®JRWMD 2006 Neubauer et al. 2007ajas

applied to determine threcommendedhinimum lake levels presented in this report.

MFLs determinations are 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 ecosystems and from the scientific literature.
SJRWMDreviewed the 1@nvironmental values identified in Rule @€.473,

Florida Administrative Cod€F.A.C.), anddetermined foiSylvan Lakethat the
environmentalalugif i sh and wil dlife habwasats an
the most restrictive environmental value to the further development of

consumptive uses of surface and/or regional ground water. Hence, the Sylvan

Lake MFLs were developed primarily to protehts environmental value.

Based on a qualitative assessment, SIRWMD belitheesecommended MFLs

developed primarilf or t he protection of significa
habitats and t Wileprqieatallothay selevarit enfviiosniead
valuesidentified in Rule 6240.473,F.A.C.,for Sylvan Lake.

While Sylvan Lake is classified as a sandhill type lake, it is unwduhis lake class

in that the lake has extensive contiguous floodplain wetlands, with deep organic soils.
For thisreasonthree minimum levels are recommended when it is more common
practice for SJRWMD to determine only a minimum frequent high and minimum
frequent low levelsor sandhill type lakesThe MFLs reevaluation has resulted in the
recommendation thatvith the exception of the minimum average level, the adopted
minimum levels should be changed. In addition, further environmental rationale for
the MFLs determination is presented and recommendations are given to express the
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Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

hydroperiod categories as specifiamerical values for the return interval (frequency)

and duration temporal components. The adopted MFLs, adopted hydroperiod
categories, and the recommended MFLs and associated durations and return intervals
are presented in Table EB

The recommended mimum frequent high(FH) level for Sylvan Lake is 0.8 ft higher
than the adopted FH level, because a different FH level criterion was used. The
adopted FH level for Sylvan Lake equals the mean elevation of the wet prairie
community onTransect F1, surveyedn May 6, 1997, under average water

conditions (Hupalo 1997). The recommended FH level equals the mean elevation of
the transitional shrub communities observed in 2007 at the three trafsaotefts

1, 2, and 3) that were the basis of field data cblecassociated with the Sylvan

Lake MFLs reevaluation.

No change is recommended for the MA level for Sylvan Lake. The MA was
developed with new data and a different criterion, however, the analysis determined
the exact same value for theA\dtagecomponent, 38.9 ft NGVDTrhe adoptedA

level for Sylvan Lakevas calculated by subtracting 0.25 ft from the mean elevation
(39.17 ft NGVD) of the muck soils on Transdetl, surveyed on May 6, 199The
recommended MA level of 38.9 ft NGVD equals@3 tt soil water table drawdown

from the average ground surface elevation of the histic epipedon and histosols in the
shallow marshes/shrub swamps and/or deep marshes observed at Transects 1 and 2
(39.2 ft NGVD).

The recommendeflequent lomFL) level for Sylvan Lake is 0.8 ft lower than the
adopted FL because a different FL level criterion was used. In 1996, the FL was
based on the mean elevation of the mixed emergent littoral aquatic becthsdct 1
(37.75 ft National Geodetic Verticaldtum [NGVD]) minus a 0.25t drawdown.

The recommended FL level (36.7 ft NGVD) equals the mean elevation of the deep
organic soils%¥8 in.) observed oiiransects 1 and 2 minus aB0( 2.5-t)

drawdown. Typically, where extensive organic soils occurFthievel criterion is

based upon an average organic soil water table drawdown of 20 in. (H@wWgver,

due to the sandhill lake characteristics of Sylvan Lake (i.e., surface water fluctuation
range greater than 9 ft), as well as the significant dartan of shallow groundwater
seepage to downslope wetland plant communities from the surrounding uplands, the
primary reevaluated FL level criterion for Sylvan Lake was-a3(®.5-ft) organic

soils water table drawdown from the averéayed surface eleation of the deep>8

in. thick) organic soils observed in the shallow marshes/shrub swamps and/or deep
marshes atransects 1 and 2. Such a deep drawdown has typically occurred in the
lake on approximately a¥ear return interval, and the-&@ (2.5ft) drawdown

allowed by the recommended FL is deemed ecologically appropriate.
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Executive Summary

The hydrologic model for Sylvan Lake was calibrated for 2002 hydrologic conditions

(CDM 2005). These conditions included the most recentlmednformation (2000)

and groundwatr levels consistent with 2002 regional groundwater use. This model is
herenaf t er referred to as the A2002 condi ti
conditions model was updated to reflect 2004 land use and wilhtadter be

referred td aesndhéeéi dnmpdamedel . Based on t
conditions model results, SIRWMD concludes that the recommended MFLs for

Sylvan Lake are protected under 2002 regional groundwater use conditions. To

determine if water use increases subsequent to 260RIwause water levels to fall

below the recommended MFLs for Sylvan Lake, the updated hydrologic conditions

model must include changes in groundwater levels related to increases in

groundwater use, and if necessary, changes indaadn the Sylvan Lak#rainage

basin.

Results presented in this report are preliminary and will not become effective unless
the recommended MFLs are adopésda ruleoy the SJIRWMD Governing Board
Periodic reassessment of these levels should be conducted to detethere Iévels

are being achieved and if they are adequate to prevent significant ecological harm
from occurring at Sylvan Lake. Reassessments should include analysis ofgéeriod
record stage data and periodic monitoring of the vegetation communitieseasull th
water table at the Sylvan Lake transects to ensure these areas are protected.
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Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

Table ESi 1. Recommended minimum surface water levels and temporal components for Sylvan Lake,
Seminole County, Florida

Adopted Recommended
Elevation Elevation
Minimum Level (ft NGVD) Hydroperiod (ft NGVD) Duration Return
1929 Category 1929 Interval
Datum Datum
Minimum . Seasonally
frequent high 40.4 flooded 41.2 30 days 5 years
(FH) level
Minimum .
average level 38.9 lgﬁj' ?:tlgg 38.9 180 days 1.7 years
(MA)
Minimum Semipermanently
frequent low (FL) 375 flooded 36.7 120 days 5 years
level
ft NGVD = feet National Geodetic Vertical Datum
St. Johns River Water ManagemBstrict DRAFT 1/22/2010
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Introduction

NTRODUCTION

This report describes the St. Johns River
minimum flows and levels (MFLs) reevaluation for Sylvan Lake, Seminole County,
Florida.Sylvan Lake was originally prioritized for the determination of MFLs in
1994whenSIJRWND wasdevelopng MFLs methods and criteria edlatively

undisturbed naturaystemsSylvan Lakewvas selected becausénadextensive

contiguous floodplain wetlands with deep organic soilsarelatively long period of

water levelrecords The SIRWMD @verning Board adopted minimum levels for

Sylvan Lake in 1998 (Hupalo 1997, Appendix A).

Sylvan Lake was selected for reevaluation because recent development of a water
budget model and frequency analysis of the modeled stageGiaté2005 showed

that the hydrologic conditions defined by the adopted mininfrequent lowlevel

were not being achieved under 2@fidundvater use and land use conditions. This
reassessment is necessary to ensure that the minimum levels are based on the most
up-to-datemethodsandcriteria before any remedial action (i.e., development of a
recovery strategy, permit denial, etc.).eFhevaluation resulted in the

recommendation to modify the adopted MFLs for Sylvan Lake based on current
SIJRWMD MFLs methodology (SJRWMD 2006, andutbauer et al. 2007a).

The recommended minimum levels for Sylvan Lake are intended to support the

protection of aquatic and wetland ecosystems from significant ecological harm caused

by the consumptive use of water. In addition, MFLs provide technicpbstuio

SIRWMDG6s regional water supply planning p
consumptive use permitting program (Chapter-20€lorida Administrative Code

[F.A.C]), and the environmental resource permitting program (Chapted40C

F.A.C.).

MFL sPROGRAM OVERVIEW

The SJRWMD minimum flows and levels program, based on the requirements of
Section 373.042 anBlection373.0421Florida StatutegF.S.),develops

recommendeFLs for lakes, streams and rivers, wetlands, springs, and aquifers.
Furthermoe, the MFLs program is subject to the provisions of Chapter840C

Florida Administrative CodéF.A.C) , and provides technical
regional water supply planning process (Section 373.08&), andthe consumptive

use permitting (Chapt&t0CG2, F.A.C) and the environmental resource permitting

(Chapter 40€4, F.A.C) programs

Based on therovisions ofRule40G-8.0113),F.A.C,ié t he Governing Bc
use the best information and methods available to establish limits which prevent

DRAFT 1/22/2010 St. Johns River Water Management District
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significant harm to the water r bitedbur ces o
Section 373.042(1F.S. Additionally, MFLs should be exgssed as multiple flows

or levels defining a minimum hydrologic regime to the extent practical and necessary

to establish the limit beyond which further withdrawals would be significantly

harmful to the water resources or the ecology of the &ele 62-40.473(2),F.A.C).

Factors to Be Considered When Determining MFLs

According toRule62-40.473(1) F.A.C, in estallkhing MFLs pursuant to Section
373.042 andbection373.0421, F.S., consideration shall be given to natural seasonal
fluctuations in wateflows or levels, nonconsumptive uses, and environmental values
associated with coastal, estuarine, riverine, spring, aquatic, and wetlands ecology,
including

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

e Fish and wildlife habitats and tipassage of fishRule62.40.473(1)(b)F.A.C)

e Estuarine resourceR(le62.40.473(1)(c)F.A.C)

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

¢ Maintenance of freshwater storage and supRlyld€ 62.40.47@)(e),F.A.C)

¢ Aesthetic and scenattributes Rule62.40.473(1)(H)F.A.C)

¢ Filtration and absorption of nutrients and other pollutaRtd€62.40.473(1)(9),
F.A.C)

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

In addition to these factors, based on Section 373.0421(1), F.S., the following
considerations are also required.

AWhen establishing mini muawon8B13.042dheand | eve
department oGoverning Board shall consider changesl structural alterations to

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

have had, and the constraints such changes or alterhtioe placed, on the

hydrology of an affected watershed, surface water, or agpi@vided that nothing

in this paragraph sitl allow significant harnas provided by Section 373.042(1)

caused by withdrawal s. 0

St. Johns River Water ManagemBstrict DRAFT 1/22/2010
2



Introduction

Hydrology

MFLs designate an environmentally protective hydrologic regime (i.e., hydrologic
conditions that prevent significaatological harm) and identify levels and/or flows
above which watemay beavailable for reasonalilbeneficial use. MFLs define the
frequency and duration of highaverage and low water events necessary to protect
relevant water resource values criteria, and indicators that prevent significant harm to
aguatic and wetland habts. Three MFLs are usually defined for each sy8tem
minimumfrequent highminimum averageandminimumfrequent lovd flows

and/or watelevels. If deemed necessanyinimum irfrequent highand/or minimum
infrequent lowflows and/or water levelalsoaredefined. The MFLs represit
hydrologic statistics comped of three components: a magnitude (a water level
and/or flow), duration (days), and a frequency or return interval (years). SIRWMD
hashistoricallysynthesized the continuous duration and frequenmpooents of the
MFLs into seven discreteydroperiod categoride facilitate MFLs d&erminations

for lakesand wetlandsHowever, for MFLs associated with reevaluations of
established MFLs and MFLs for water bodies for which MFLs have not been
previouslyestablished, these hydroperiod categories are now being replaced with
specific duréion and return interval valu¢$able 1).

MFLs are water levels and/or flows that primarily serve as hydrologic constraints for
water supply development, but they may apply in environmental resource

permitting (Figure 1). MFLs take into account the ability of wetlands and aquatic
communities to adjust to changes in the return intervals of high and low water events.
Therefore, MFLs allow for an acceptable level of cleattgoccur relative to the

existing hydrologic conditions (greshaded area, Figure 1). However, when use of
water resources shifts the hydrologic conditions below that defined by the MFLs,
significant ecological harm occufBigure 1).

As it applies to wtland and aquatic communities, significant harm is a function of
changes in the frequencies of water level and/or flow events of defined duration,
causing impairment or loss of ecological structures and functions. Significant harm
can be prevented if watevithdrawals do not cumulatively alter the hydrology
beyond the minimum hydrologic regime defined by the MFLs.

MFLs apply to decisions affecting permit applications, declarations of water
shortages, and assessments of water supply sources. Surface water and groundwater
computer simulation models are used to evaluate existing and/or proposed
consumptive uses and tlieelihood they might cause significant harm. Actual or
projected instances where water levels fall below established mMBigsequire the
SJRWMD Governing Board to develop recovery or prevention stratedpetign
373.0421(2), F.S.). MFLs are to be mwed periodically and revised as needed
(Section373.0421(3), F.S.).

DRAFT 1/22/2010 St. Johns River Water Management District
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SYLVAN LAKE BACKGROUND | NFORMATION

Sylvan Lake is located in Seminole County, Florida, approximateiyjeés west of

the city of Sanford (Figure 2). Sylvan Lake is within the Casseglf@wedo Chulota
Hills physiographic division of the Central Lakes District. This region is
characterized by sandhill karst with solution basins; the dmédess than 95 ifh
elevation and have a parent material of f¥li@stocene sand and shell (Bkso

1982). Recharge to the Floridaruggr around the lake is lov@(in.i 4 in. per year,
Boniol et al. 1993). However, recharge varies greatly regionally, ranging from
discharge areas at the Wekiva River to high recharge (>12 in./yr) around the city of
Lake Mary (Boniol et al. 1993).

The | akeds drainage basin a3aeda&igured). appr oxi
Significant residential development has occurred within the watershed since 1988,

when the most current U.S. Geological Survey (USGS) quadramab of the area

was produced (Figure 2). Current land use mapping (Fiyarel Table 2) indicates

the watershed contains ~422 acres (45%) residential; ~64 acres (7%) agriculture/
rangelands/open land; ~ 78 acres (8%) upland forest; ~184 acres (19&t)daednd

~183 acres (19%) of open water. Review of 2004 aerial photography (Figure 4)

indicates relatively heavy residential development adjacent to Sylvan Lake.

Urbanization translates into an increase of impervious area, whichpjnrtareases

runoff. Impervious &ea is a function of land uséherefore SJRWMDused updated

land use to partition the drainage area between pervious and impervious segments in

the lake mode{see Appendix B)Based on 2000 land use (SJRWMD 20@®gcly

connected impervious area (DClAadincreased to 71 acres by 208ased on 2004

land use (SJRWMD 2004 CIA increased to 90 acres by 2004. In addition to other
landuseshte 2004 | a n desidest@al mediuch densiiyureder i r

constr @i c6i20 @acurakland ia tradsitiogh without positive indicators of
intended activityo of 44 acres. Falr t he p.!
96 acrevereasaimedto bemedium density residentjalesulting in eCIA of 114

acres n tdet @dp2004 hydrol ogi ¢ (AppemdixiBf i ons o |
Figures C1 and G2 (Appendix C) illustrate the potential lotgrm hydrologic

effects associated with tHesnd usechange. High stages shaelatively small

increass, primarily due to tk outfall structure However, intermediate and low stages
showsignificantincreases.

These recen{2000-2009)anthropogenic alterations to the basin are the sole
reason for the expected extreme shifts in kdegn hydrologicconditiors.
However, he basinsoils and vegetation have not yatjusted tahese altered
hydrologic conditions. This statement is supported by the fact thairreying

St. Johns River Water ManagemBstrict DRAFT 1/22/2010
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Introduction

of transects showed no changes in land surface elewdigween the 199
and 2005 fieldwork.

Sylvan Lake Morphometry

Sylvan Lake has a surface area of approximately 186 acres when the lake stage is 40
ft NGVD. The lake basin has a complex morphology comprised of shallow solution
basins and submerged ridges. Consequently, water depthascvasg the lake,

ranging fom 7 15.5 ft when the lake level is 39.5 ft NGVD (Hupalo 1997).

Inundated ridges or plateaus between the solution basins were typically 7.5 ft deep,
whereas, basins wereillb.5 ft deep (Hupalo 1997). The surface expression of the
solution basins is redgliapparent throughout the mosaic of wetlands encompassing
the lake Figures 3 and 4).

The Sanford SW USGS topographic quadrangle map delimits an intermittent flow
way from the lake that drains to the northwest unded&R Yankee Lake,
ultimatelydischarging to the lower Wekiva Rivex St. Johns River tributgiigure

3). The outletof the lake consists of a concrete ditch that flows to a transverse weir.
About 100 ft downstream of the weir is a ditch that flows through a 2 ft by 8 ft box
culvert(elevation 41.5 ft NGVDunder a residential access ro@itle box culverts

the hydrologic control for Sylvan LaK€DM 2005)

Sylvan Lake Hydrology

A stage record of approximately monthly water level readings exists from October
1978 (data from SemineICounty, Figure 5). The gauge is located on the west
lakeshore at Sylvan Lake Park (845 Lake Markham Road). During the period of
record, the lake level has ranged between 4f8.82d 33.99 ft NGVD (range 9.03 ft)
with a mean level of 39.60 ft NGVD. The stage duration curve (Figure 6) illustrates
the range of typical lake stages.

Based upon the Districtdos hydrologic | ake
Lake is classified as an isolated/intermittentlout ridge lake, with moderate

groundwater leakage, and high surface outflow. The assigned lake class corresponds
well with CDM6s (2005) <calculations of an
feet [acft]) for Sylvan Lake with a Hydrologic Simulation Pragn for Fortran

(HSPF) model for the period 1962002. While lake evaporation is the dominant

outflow term (annual average evaporation loss of 682, &5%), the lake has a

rather significant groundwater seepage outflow to the Floridan aquifer (annual

average groundwater seepage loss of 536 d48%). Surface water outflow accounts

for only 2% (25 adt) of the annual average outflow volume. These results suggest

the lake often behaves as a closedrb@s., intermittent outflow)

DRAFT 1/22/2010 St. Johns River Water Management District
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Sylvan Lake Hydric Soils

Lake hydrology is related to the development of hydric soils. These substrates are
saturated, flooded, or ponded long enough during the growing season to develop
anaerobic conditions in the upper part (USDA, SCS 1987). The hydric soilsdrjght
Basinger, Immokalee, and Myakka (Carlisle and Hurt 2000) were mapped at Sylvan
Lake (Figure7; Soil Survey Geographic SSURGO Database). The Brighton series
consists of very poorly drained permeable muck soil of depressions and freshwater
marshes and samps. Undrained areas of this soil are ponded for 6 to 9 months or
more except during extended dry periods (USDA, SCS 1990). The Basinger,
Immokalee, and Myakka soils are poorly drained sands of primarily flatwoods and
hammock areas, with seasonal highevaables within 12 in. of the soil surface fo
extended periods of the year, namely 4 months or longer (USDA, SCS 1990).

While Sylvan Lake is classified as a sandhill type lake, it is unudubat classn

that the lake has extensive contiguoeias®nally flooded wetlands, with deep organic
soils. Theextent of hydric soils indicators were identified at each transect. Transect
specific field soil sample descriptions are presented iR#sellts and Discussion
section of this document.

Sylvan Lake Wetlands

Based on information included in the SJRWMD geographic information system (GIS)
wetland coverage, the wetland communities adjacent to Sylvan Lake include bayhead,
shrub bog, transitional shrub swamp, wet prairie, shallow marsh, deep marsh, and
aquatic bed (Figur®). Detailed wetland community descriptions are presented in the
Results and Discussi@ection of this document for each sampling transect located at
Sylvan Lake.

St. Johns River Water ManagemBstrict DRAFT 1/22/2010
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Introduction

Table 1. MFLs hydroperiod categories and approximate frequencies and durations

Hydroperiod Category Approximate Frequency Approximate Duration
Intermittently flooded Once every 10 years high Weeks to months
Temporarily flooded Once every 5 years high Weeks to months
Seasonally flooded Once every 2 years high Weeks to months
Typically saturated Once every 2 years low Months
Semipermanently flooded Once every 5 to 10 years low Months
Intermittently exposed Once every 20 years low Weeks to months
Permanently flooded More extreme drought Days to weeks
DRAFT 1/22/2010 St. Johns River Water Management District
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Table 2. Land use within the Sylvan Lake drainage basin (2000)

Drainage Basin

Land Use Category Area

(acres) Percent
Agriculture 42.9 4.5
Institutional 0.3 0.0
Low-density residential 70.3 7.4
Medium-density residential 352.1 37.2
Open land 9.5 1.0
Rangeland 11.7 1.2
Recreational 14.7 1.6
Upland forest 78.2 8.3
Water 183.4 19.4
Wetland 183.9 194
Total 947.0 100.0

Source: CDM (2004)

St. Johns River Water Managem®@istrict
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Figure 1. Hypothetical percentage exceedence curves for existing and MFLs-defined
hydrologic conditions
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Figure 2. Regional location map of Sylvan Lake, Seminole County, Florida
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Tel: (386) 329-4176.

Figure 3. Sanford SW quadrangle map of Sylvan Lake drainage basin
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Figure 4. Land use within the Sylvan Lake drainage basin (2000)
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Figure 57 landscape
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Figure 6 7 landscape
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information is provided as is.
Further documentation of this
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St. Johns River Water Management
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Figure 7. Sylvan Lake hydric soils series
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Figure 8. Sylvan Lake wetlands map
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METHODS

MFLs deteminations incorporate biologic, soils, and topograjaificrmation

collected in the field with information from the scientific laure to develop
recommended minimum levelThis section describes the methods used in the MFLs
determination preess for Sylvan Lake, including field procedures such as site
selection and field data collection, data analyses, and levels determination criteria.
Additional descriptions of MFLs methods are located in thé.#Methods Manual
(SJRWMD 2006).

FIELD TRANSECT SITE SELECTION

Many factors are considered in the selection of field transect sites. Transectsdare fi
sample lines across a laewetland floodplain. Transects usually extend from open
water to uplands. Elevation, soils, and vegetation are saralgled 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. Allrelevantavailable exishg information wasdentified andassembled
through data searches of the District library documents, project record files, the
hydrologic database, and the District Division of Surveying Services Titedata
collected may have included the following

e Onssite and regional vegetation surveys and maps

e Aerial photography (existing and historical)

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

e Soil surveys, maps and descriptions

e Hydrologic data (hydrographs and stage duration curves)

e Environmental, engineering, or hydrologic reports

e Topographic survey profiles

e Occurrence records of rare and endangered flora and fauna

These dati@nformation sourcewere reviewed to familiarize the invegdtor with site
characteristicdpcate important basin feaes that needed to be evaluataak assess
prospective samplinigcations.

Potential transect locations at Sylvan Lake were initially identified from maps of
wetlands, soils, and topography. Specific transect site selggiaia included

St. Johns River Water ManagemBstrict DRAFT 1/22/2010
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Methods

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 transects that traveuseque wetland communities

Transect charaatistics were subsequently fielcerified to ensure that the transect
locations contained representative wetland communities, hydric soils, and reasonable
upland access. These goals help to ensure ecosysteatigmobf commonly

occurring and unique wetland ecosystems at Sylvan Lake. The field investigation at
Sylvan Lake occurred in May and June 2005. All previously identified types of
information were considered in the selection of field transect sites atrSyake.

Individual transect site selection criteria for the final three transects are described in
the Results and Discussion section of this document.

FIELD DATA COLLECTION

The field data collection 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 where there are
changes in vegetation and soils, and the hydrologic gradient was marked (SJRWMD
2006). Thanain 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 distance in the minimum time (Martin and Coker 1992).

Site Survey

Upon selection o transect site at Sylvan Lake, vegetation was trimmed to allow a
line-of-sight along the length of the transect. A measuring tape was then laid out

along the length of the transect. Elevation measurements were recorded at various
length inervals (5 ft,10 ft, and 20 ft to adequately characterize the topography and
transect features. Additional elevations were measured, including obvious elevation
changes, vegetation community changes, soil changes, high water marks, and at bases
of trees.

Latitude andongitude wereollected with a global positioning system (GPS)

receiver at selected points along the length of the Sylvan Lake transects. These data
will be used to accurately locate specific features along each transect and facilitate
recovering transedbcations in the future.

DRAFT 1/22/2010 St. Johns River Water Management District
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Soil Sampling Procedures

Detailed soil profiles were described along each transect to gain an understanding of
past and present hydrologic, geologic, and anthropogenic processes that have
occurred, resulting in the observigdnsect soil features. Soil profiles were described
following standard Natural Resources Conservation Service (NRCS) procedures
(USDA, NRCS 2002). Each soil horizon (unique layer) was generally described with
respect to texture, thickness, Munsell cokbol(morgen Cop. 1992), structure,
consistencyboundary, and presence of roots.

The primary soil criteria considered in the MFLs determination are the presence and
depth of organic soils, as well as the extent of hydric soils observed along the field
transects (SJRWMD 2006). The procedwebcument hydric soils included:

¢ Removing all loose leahatter, needles, bark, and other easily identified plant
parts to expose the soil surface; digging a hole and describing the soil profile to a
depth of at leas20 in. and, using the completed soil description, specifying which
hydric soil indicators have been matched

e Performing deeper examination of soil where field indicators are not easily seen
within 20 in. of the surfac€lt is always recommended that soile excavated
and described as deeply as necessary to make reliable interpretations and
classification.)

e Paying particular attention to changes in microtopography over short distances,
since small elevation changes may result in repetitive sequences of
hydric/nonhydric soils and the delineation of individual areas of hydric and
nonhydric soils may be difficult (USDA, NRCS 1998)

Additional soil sampling procedures are documented itviiies Methods Manual
(SJRWMD 2006).

Vegetation Sampling Procedures

SRWMD has wetland maps developed from aerial photography utilizing a unique

wetl and vegetation classification system.
Classification System (Kinser 1996) was used to standardize the names of wetland

plant communities sampled infls fieldwork and in developing reports

documenting the MFLs determination.

The spatial extent of plant communities or transition zones (i.e., ecotones) between
plant communities was determined using reasonable scientific judgment. Reasonable
scientificjudgment involves the ability to collect and analy#ermation using

technical knowledge, and personal skills and experience to serve as a basis for

St. Johns River Water ManagemBstrict DRAFT 1/22/2010
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decision making (Gilbert et al. 1995). In this case, such judgment was based upon
field observations ofalative abundance of dominant plant species, occurrence and
distribution of soils and hydric soil indicators, and changes in land slope or elevation
along the hydrologic gradient. Plant communities and transition zones were
delineated along a specializedd transect called a belt transect. A belt transect is a
line to form a long, thin, rectangular plot divided into smaller sampling areas called
guadrats that correspond to the spatial extent of plant communities or transitions
between plant communitiesiffeire9). The belt transect width will vary depending
upon the type of plant community to be sampled (SJRWMD 2006). For example, a
belt width of 10 ft (5t on each side of the transect line) may suffice for sampling
herbaceous plant communities of a flptadn marsh. However, a belt width of 50 ft
(25 ft on each side of the line) may be required to adequately represent a forested
community (e.g., hardwood swamp, Figure 9).

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
(quadrat). Percent cover is defined as the vertical projection of the crown or shoot
area of a plant to the ground surface and is expressed as a percentage of the quadrat
area. Percent cover as a measure of plant distribution is often considered as being of
greater ecological significance than density, largely because percent cover gives a
better measure of plant biomass than the number of individuals. The canopies of the
plants inside the quadrat will often overlap each other, so the total percent cover of
plants in a single quadrat will frequently sum to more than 100% (SJRWMD 2006).

Percent cover was estimated visually using cover classes (ranges of percent cover).
The over class and percent cover ranfeable 3)are a variant of the Daubenmire
method (MuelletDombois and Ellenberg 1974) aacesummarized in SIRWM® s
MFLs Methods Manual (SJRWMD 200p®lant species, plant communitiesnd

percent cover data were reded on field vegetation data sheets. The data siveets
formatted to facilitate data collection in the field and, also, computer transcription.

SURFACE WATER | NUNDATION /DEWATERING SIGNATURES (SWIDS)

SJRWMD MFLs are composed of magnitude, duration, medrn interval
components. Magnitude and duration components define biologically relevant
events. The return interval of events is the manageable component (Neubauer
and others, 2008). For example, if a@8y 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.
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Annual maximum and minimum series stage frequeatglyses of longerm

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 various locations within SJRWMD. Because ground
elevations are transformed to durations and probabilities, comparisons of like
plant communities or soils indicators from different systems at different
landscape elevations and resulted in quantitative hydrologic signatures called
surface water inundationdgvatering signatures (SWIDS). The mean,

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

SWIDS of vegetation communities provide a hydrologic rangesfch

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 that are focused on
vegetation community protéon 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 hydrologic range.

In the SWIDS analysisa boxplot is utilized to show the range of the

probabilities of flooding (exceedence) or dewatering (eaoeedence) events

of selected durations for different plant community elevations (i.e., maximum,

mean, and minimum elevations) occurring at differeater bodies. The

boxplot (Figure 10a; a.k.a., box and whiskers plot) displays what, in statistics,

is call edumiher Adummar yo (Krishnamurty et
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 median'(p@rcentile); 4)

fourth quartile, which sets the limit of the highest 25% of the data; and 5) the

maxi mum data val ue. The I|-gmgnthi lod 1t dreg d.l
difference betweethe 78" and 28" percentiles. Fifty percent of the data

values occur within the integuartile range. The horizontal line extending from

the box to the | eft, call ed a Awhisker, ¢
values. This whisker extends tothe mayion dat a value. The HdAwl
extending from the box to the right represents the smallest 25% of data values.

This whisker extends to the minimum data value. The vertical line inside the
Aboxd mar ks the median of the dsanmpe val ue
graphical tool to show the shape of the data distribution, its location of central
tendency, and variability.

A boxplot schematic for flooding event probabilities is shown in Figure 10b. In
this case, drier conditions are shown to the right efrttedian, terminating
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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 probabilitieshnewn in

Figure 10c. 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 includedn the study. The SWIDS box plots for the recommended
minimum frequent high, minimum average, and minimum frequent low levels
for Sylvan Lake are showim Figures B, 20, and 2, respectively.

DATA ANALYSIS

The primary data analysis for information cotlt at Sylvan Lake consisted of using

a computer spreadsheet to perform basic statistical analyses on the surveyed elevation
data. Vegetation and soils information collected along transects were incorporated

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

Transect elevation data were also graphed to illustrate the elevation profile between
the open water and upland communitiie locatiors of vegetation conmunities

along the transect, with a list of dominant species, statistical results and soils
information, were labeled on the graph. Specific transect elevation data from Sylvan
Lake are illustrated in the Results and Discussion section of this document.

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

In establishing MFLs for water bodies pursuant to Section 373.042 and Section
373.0421, F.S., SIRWMD identifies the environmental value or values most sensitive
to longterm changgin the hydrology of eachater body or wateourse. SIRWMD

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 watdrodies or waterourses for which the most sensitive
environmental 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 substrateotecting the most sensitive environmental value

or values for each water body/coupevides the best opportunity to establish MFLs
protective of all the identified applicabégvironmental values identified in Rule-62
40.473,F.A.C.
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SIJRWMD uses the folloiwg working definitions when considering these 10
environmental values:

1.

Recreation in and on the wadelhe active use of water resources and associated
natural systems forgssonal activity and enjoymenth&se legal water sports and
activities mayinclude, but are not limited to swimming, scuba diving, water
skiing, boating, fishing, and hunting.

Fish and wildlife habitat and the passage ofdigkquatic and wetland
environments required by fish and wildlife, including endangered, endemic,
listed, rggionally rare, recreationally or commercially important, or keystone
species; tdive, grow, and migrate. ffese environments include hydrologic
magnitudes, frequencies, and durations sufficient to support the life cycles of
wetland and wetlandependent sTies.

Estuarine resourcdsCoastal systems and their associated natural resources that
depend on the habitat where oceasalt water meets freshwatehéke highly
productive aquatic systems have properties that usually fluctuate between those of
marine ad freshwater habitats.

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

Maintenance of freshwater storage and suppife protection of an amount of
freshwater supply for permitted users at theetwhMFLs determinations.

Aesthetic and scenic attribued hose features of a natural or modified
waterscape usually associated with passive uses, such-agbitung,
sightseeing, hiking, photography, contemplation, painting and other forms of
relaxation, that usually result in human emotional responses oflvegllg and
contentment.

Filtration and absorption of nutrients and other pollu@nike reduction in
concentration of nutrients and other pollutants through the process of filtration
and absorptiofi.e., removal of suspended and dissolved materials) as these
substances move through the water column, soil or substrate, and associated
organisms.

Sediment load$ The transport of inorganic material, suspended iteryavhich
may settle or rise.fese pocesses are often dependent upon the volume and
velocity of surface water moving through the system.

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

10.Navigatiord The safe passage of watercraft (e.g., boats and ships), which is

dependent upon adequate water depthcaadnelwidth.
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SJRWMDexaminedthe 10 environmental values identified in Rule-88.473,
F.A.C., through a matrix screening tool (Table 4) to determine the most
restrictive environmental value. The screening process fiskddata collected

at Sylvan Lakethe scientific literature, and expgerpinion toevaluate 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) legal
constraints on the resource/water body (e.g., presence of endangerexs speci
Outstanding Florida Water, statavned lands). The environmental screening
scores indicatevhich environmental valuesrerelevant toSylvan Lakeand

which criterion MFLs development should be based on to afforatecton to

all other relevant enviranental values. The screening process serves to focus
the evaluation and to shape the types of analyses needed to complete the MFLs
process.

CONSIDERATION OF BASIN ALTERATIONS IN ESTABLISHING MFL s

Based on the provisions of Section 373.0421(1)(a), FIRWSD, when

establishing MFLs, considers changes and structural alterations to watersheds, surface
waters, and aquifers and the effects such changes or alterations have had, and the
constraints such changes and alterations have placed, on the hydraogfiected
watershed, surface water, or aquifer. However, when considering such changes and
alterations, SJIRWMD cannot allow harm caused by withdrawals. To accomplish this,
SJRWMD reviews and evaluates available information, and makes site visits to
ascetain the following information concerning the subject watershed, surface water
body, or aquifer:

e The nature of changes and structural alterations that have occurred.
e The effects the identified changes and alterations have had.
e The constraints the changasd alterations have placed on the hydrology.

SRWMD develops hydrologic models theddress existing structural featuraad
uses these models to consider the effects these changes have had ontérenlong
hydrology of water bodies for which recommended MFLs are being developed.

SJRWMD considers that the existing hydrologic condition, which is used to calibrate
and verily the models, reflects the 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. This consideration may also
apply to vegetabn and soils conditions if the changes, structural alterations, and
water withdrawals have been sufficiently large to affect vegetation and soils and have
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been in place for a sufficiently long period to allow vegetation and soils to respond to
the alterechydrology. However, the condition of vegetation and soils may not reflect
the longterm existing hydrologic condition if the changes, structural alterations, and
water withdrawals are relatively recent. This is because vegetation and soil conditions
do nd respond to all hydrologic changes nor respond instantaneously to changes in
hydrology that are sufficiently large to cause such change. SJIRWMD typically
develops recommended MFLs basedlmvegetation and soils conditions that exist

at the time fieldwk is being performed to support the development of these
recommended MFLs.

SIJRWMD 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 @¢termining if the MFLs are protecting the water resources
or 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, SJRWMD can establish restisMFLSs.

If SIRWMD determines that recommended MFLs cannot be met undestizosje
hydrologic conditions due to existing structural alterations, SIRWMD may consider
whether feasible structural or nonstructural changes, such as changes in the operating
schedules of water control structures, 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 MODELING FOR MFL s

Hydrologicmodeling of the water body in question is an indispensible part of the

Di strictdods MFLs mesprbvalela meghy af assebsmgi ¢ mo d el
compliance with MFLs when hydrologic changes are projected or plaAned.

hydrologic model for Sylvan Lake was ddgopedunder contract by CDNICDM

2005; Appendix B)The hydrologic model was calibrated for 2002 hydrologic

conditions (CDM 2005). These conditions included the most recentuaad

information (2000) and groundwater levels consistent with 2002 regional
groundwater use. This modelisher@af t er ref erred to as t h
model. Subsequently, tHaistrict updated th002 conditions model to reflect

2004 landuse and willherma f t er be referred to as the
model.A more detaiéd explanation of these changes appears in Appendix B of

this report.Stage hydrographs and duration cureesmparingthe 2002 and

2004 HSPF model conditions are presented in Appendix C.

MFL s COMPLIANCE ASSESSMENT
Any projected or planned hydrologic changes for Sylvan Lake need to be assessed
from the point of view of MFLsln the case of Sylvan Lake, the most likely
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significant changes wilbe caused by declines in the potentiometric surface of the
Floridan aquifercaused byncreased groundwateithdrawals. Therefore, before any
increasedvithdrawals are permittethe potential aquifer declines will be assessed
first with the regional groundwater model (McGurk and Presley 2002) and then with
the hydrologic modailescribed above. The declines determined by the groundwater
model are superimposed on thigdated conditionsurface water model to determine
MFLs compliance. A more detailed explanation of this process can be found in
Appendix Band CDM (2005)Appendix Balso includes an introduction to the use of
hydrologic statistics in the SIRWMD MFLs program.
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Table 3.  Summary of cover classes and percent cover ranges
Cover Class Percentage Cover Range Descriptor
0 <1% Rare
1 1110 % Scattered
2 11125 % Numerous
3 26150 % Abundant
4 51 75 % Co-dominant
5 >75% Dominant

St. Johns River Water Managem®@istrict
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Methods

Table 4. Minimum flows and levelRule 6240.473, F.A.C., environmental valudscision

matrix

Environmental Value (WRV) Level of | Importance | Resource Criterion
Resource | of Resource Legal Screening| Stage Criterion
Risk Value Constraints | Value Related? | Limiting ?
Notes 1 2 3 4 5 6

Recreation in & on the water

Fish and wildlife habitats & passagefish

Estuarine resources

Transfer of detrital material

Maintenance of freshwater storage & supp

Aesthetics & scenic attributes

Filtration & absorption of nutrients & other
pollutants

Sediment loads

Waterquality

Navigation

* Notes:

1. Evaluation of the level to which the resource is at fisk.no risk;1 = low risk, 2 = medium risk, 3 = high risk
2. Evaluation of importance of the criterion with respect to resoQreeno importancel = low importance, 2 = medium importance, 3 = highly important

3. Legal constraints on resource, such as endangered species, Outstanding Florida Water, etc. 1 = low, 2 = medium, 3 = high

4. Screening value =usn of columns 1, 2,ral 3. Indicates overall importance of criterion to Milevelopment.
5. Evaluation as to whether criterion is relatedviderlevel in resource. (Yes or No)
6. Evaluation as to whether criterion is potentially limiting for Mfelevelopment. (Yes dvo)
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Figure 97 landscape
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Methods

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

Figure 10. Boxplot schematics (a) General boxplot; (b) Flooding (exceedence) event
boxplot; (c) Dewatering (non-exceedence) event boxplot
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RESULTS AND DISCUSSION

To reevaluate and determirecommendedhinimum levels for Sylvan Lake,

elevation, soils, and vegetatifield data were obtained at three transect locations.
This section describes the transect site selection criteria, the data collected at each
transect location, and concludes with a description of the minimum level
determinations for Sylvan Lake.

Data cdlection was performed from May 13 through June 30, 2005. The
recommended minimum levels are derived from topographic data related to the
occurrence of vegetation communities, and hydric soil indicators observed on
Transects 1 through 3. Field data coileetwas completed to provide additional
support for or refine the adopted minimum levels.

FIELD DATA COLLECTION & TRANSECT 1

Transect 1 was located on the southeast shore of Sylvan Lake (Elyuréis
transect site was established in ordestaracterize the extent of organic soils (i.e.,
histic epipedon and histosols), and shallow marsh and aquatic bed wetland plant
communities at this location.

SJRWMD staff and consultant stafffA Inc.) collected vegetation and soils data,

and SJRWMD6s Division of Surveying Servic
Elevations onTransect were determined from a bench loop based on SIRWMD

benchmark identification (ID) 0%7-617-0 (53.646 ft NGVD) ad reference mark 1D

0517-617-1 (53.696 ft NGVD).

Latitude 7 Longitude Latitude 7 Longitude Transect 10 Location and
(Station 0; Upland Edge) (Station 730; Open Water) Dates of Fieldwork

Southeast shore of Sylvan

2848 10.261 81 22 25.41 2848 07.927 8122 33.14 Lake, Mayi June 2005

Vegetation at Transect 1

Transect 1 traversed 730 ft in a westerly direction from the wet flatwoods-(geint
beginning [POB] to station 35), through a transitional shrub (statidri&b35a
shallow marsh/gtub swamp mix (stations 7592), an aquatic bed (stations 592
730), and terminated in the open water of the lake (station Figirés P and B;
Table 5). The following discussion summarizes the dominant plant species in the
plant communities delineat&sh Transect Jand the percent cover of each species
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Results and Discussion

within the communityA complete list of plant species observedloansect is
listed in Tables.

The wet flatwoods (stations POBb) overstory vegetation included abundant slash
pine Pinus elliotti); numerous camphor tre€iGnamomum camphoyand swamp
bay Persea palustris and scattered southern red cedan{perus silicicolaand
water oak Quercus nigra The midcanopy vegetation included numerous wax
myrtle (Myrica ceriferg and scattered uscadine grapéevgtis rotundifolig). The
understory vegetation included abundant blackbé&tnp(s betulifoliug numerous
Virginia chain fern \Woodwardia virginick and bracken ferrPteridium aquilinuny;
and scattered cinnamon fe@gmunda cinnamomgal he wet flatwoods community
was dominated by uplantdPL) and facultative wetland (FAC) plant species,
however, facultative wet (FACW) and obligate (OBL) wetland plant species also
occurred(Table 6)

The transitional shrub (stationsi3) vegetation inoded abundant primrose willow
(Ludwigia peruviang and scattered wax myrtle, Virginia chain fern, redroot
(Lachnanthes carolinianaand fireweedHrechtites hieracifolia The transitional
shrub community was dominated by OBL, FA®d FACW wetlangblant species,
however, UPL plant species also occur{€dble 6)

The shallow marsh/shrub swamp community (statioi®98) overstory vegetation
included scattered red maplkecer rubrum), sweetbayNlagnolia virginiang, swamp
tupelo (Nyssa sylvatica \biflora), and bald cypres§ éaxodium distichuijn The mid
canopy vegetation included numerous buttonb@&phalanthus occidentajiand
scattered dahoon hollyl¢x cassingand Virginia willow (tea virginicg. The
understory vegetation included abundamatidencaneRanicum hemitomgrand
beggetticks (Bidens miti§; numerous Ludwigial(udwigia leptocarp® common
salvinia Salvinia rotundifolig, and bladderworttriculari biflora); and scattered
saw gras¢Cladium jamaicengefragrant flagsedgeCyperis odoratu, spikerush
(Eleocharissp.),water lily (Nymphaea odoraj)aand smartweed?plygonum
hirsutun). The shallow marsh community was dominated by OBL plant species,
however, FACW, FAC, and UPL plant species also occyifatle 6)

Waterward of the shallow marsh/shrub swamp communignsect traversed an
aguatic bed community (stations $930). The aquatic bed was dominated by water
lily, an OBL wetland plant speci€$able 6)

Soils at Transect 1
Soils were mapped (Figui®@ as Basinger fine sand within the wet flatwoods and

transitional shrub communities, and Brighton muck within the upper end of the
shallow marsh/shrub swamp communityreansect {Figure7). Field sampled soils
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sampled afransect varied from the SSURG®ap delineation due to the map
scale.

Twenty soil stations were evaluated aldirgnsect 1Soil characteristics transitioned
from indicators of periodic saturation in the upper 6 in., to indicators of frequent
inundation, to indicators of nearly permanent inundation. This hydrologic transition
was reflected in changes in the thickness of mwtiere muck varied from 3 in. thick

at station 30 to greater than 52 in. thick at station 330. Five soil series were noted at
Transect 1Valkaria, Basinger, Sanibel, Samsula, and Terra Ceia. A Valkaria soil was
identified at station 10 in the wet flatwadommunity. Valkaria soils are poorly or

very poorly drained wh a water table depth withBi 12 in. of the soil surface for 2

to 6 months during most years. During periods of extended rainfall, the water table is
at the surface for a few days to 3 mantburing dry seasons, the water table may be
as deep as 30 in. below the surface.

Basingersoil was observed at station 30 in the wet flatwoods community. Basinger
soils are poorly or very poorly drained with a water table within 12 in. of the soill
surface for 2 to 6 months during most years. The watigletrecedes to depths ofi12
30 in. below the soil surface for more than 6 months in most years. Depressional
areas of Basinger soils are covered with standing waterto® énonths or more in
most years

Sanibelsoil was observed at station 85 in the shallow marsh/shrub swamp
community.Sanibelsoils are very poorly drained and have a water table at depths
within 10 in. of the soil surface for 6 to 12 months during most years. Water is above
the surfacdor periods of 2 to 6 months during wet seasons (USDA, NRCS 2003).

Two histosolssoils that have more than half of the upper 32 in. dominated by organic
material,were sampled within the shallow marsh/shrub swamp community. Samsula

soil was observed atation 160 and Terra Cemauck at station 330. These histosols

are very poorly drained with a water table at or above the soil surface except during

extended dry periods. Areas on floodplains are flooded for long durati®ixA,

NRCS 2003.

Five hydricsoil indicatas were noted alongransect & stripped matrix (S6), mucky
mineral (A7), muck presence (A8), histic epipedon (A2), and histosol({FEble 7,

Figure ). The hydric soil indicator, stripped matrix, was observed at station 11

within the wetflatwoods community at an elevation of ~43 ft NGVD, which has been
inundated less than 1% during the peraddecord (POR) (Figure 6). This soll

indicator is at the base of a rather steep elevation gradient and may be maintained by
groundwater seepag€he hydric soil indicators, mucky mineral and muck presence,
occurred at station 25 (42.7 ft NGVD, exceedence probability ~5%) and station 30
(42.5 ft NGVD, exceedence probability ~6%), respectively, within the Transitional
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Results and Discussion

Shrub community. These hydric icditors occurred upslope of mature dead slash
pines located near station 40 at elevations between 41.8 and 42.1 ft NGVD
(exceedence probabilities ~10 to 12%). The hydric indicator histic epipedon occurred
within the shallow marsh/shrub swamp community atiehs 130 (40.7 ft NGVD,
exceedence probability ~30%) to 170 (40.6 ft NGVD, exceedence probability ~32%).
Deeper organics (histosols) occurred at station 180 (40.5 ft NGVD, exceedence
probability ~34%) and waterward alofigansect 1

FIELD DATA COLLECTIO NO TRANSECT 2

Transect 2 was located on the southwest shore of Sylvan Lake (Elyuiiéis

transect site was established in order to characterize the extent of organic soils (i.e.,
histic epipedon and histosols) and shallow marsh and aquatic bed wa##and
communities at this location.

SJRWMD staff and consultant stafffA Inc.) collected vegetation and soils data,

and SJRWMD6s Division of Surveying Servic
Elevations onTransect 2vere determined from a bench looséd on SIRWMD

benchmark identification (ID) BM 9455-02 (43.8385 ft NGVD) established from a

bench loop from DEP ID T 468 1997 (48.6390 ft NGVD).

Latitude 7 Longitude Latitude T Longitude Transect 20 Location and
(Station 0; Upland End) (Station 730; Open Water) Dates of Fieldwork

Southwest shore of

2848 02.8171 8123 09.39 2848 01.6871 81 23 01.40 Sylvan Lake, June 2005

Vegetation at Transect 2

Transect 2raversed 730 ft in an easbutheast direction from mesic flatwoods
(stations POB70), through a wet flatwoods (stationsia@0), transitional shrub
swamp (stations 12@00), a shallow marsh (stations 2@65), a deep marsh
(stations 25B540), a shallow marsh (stations 5860), an aquatic bed (stations 50
730), and terminated in the opeater of the lake (station 73®igures ¥ and Bb;
Table 8). The following discussion summarizes the dominant plant species in the
plant communities delineated dnansect 2and the percent cover of each species
within the communityA complete list of plat species observed dmansect 2s

listed in Table 9.

The mesic flatwoods (stations POR) overstory vegetation included abundant slash
pine and scattered scrub live o&ugrcus geminaj)amyrtle oak Quercus
myrtifolia), and water oak. The michnopyvegetation included scattered-teower
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(Befaria racemosh inkberry (lex glabrg), rusty lyonia Lyonia ferrugineg,

fetterbush I(yonia lucidg, wax myrtle, and highbush blueberkyaccinium
corymbosum The understory vegetation included abundantsawetto Serenoa
repeny; numerous dangleberrgaylussacia tomentokaand scattered shiny
blueberry Yaccinium myrsinités The mesic flatwoods community was dominated
by UPL and FACW plant species, however, FAC and OBL wetland plant spésies
occured(Table 9).

The wet flatwoods (stations 7020) overstory vegetation included abundant slash
pine and numerous water oaks. The+cathopy vegetation included scattered tar
flower, fetterbush, and highbush blueberry. The understory vegetation included
sattered redrootl@achnanthes carolinianamaidencane, and saw palmeffbe wet
flatwoods community was dominated by UPL and FACW plant species, however,
FAC and OBL wethnd plant species also occur(@able 9).

The transitional shrub (stations I200)overstory vegetation included-cmminant
Dahoon holly and abundant slash pine. The-caidopy included scattered swamp
bay and water oak. The understory vegetation included scattered bloodroot,
maidencane, and common salviniae transitional shrub comumity was dominated
by OBL, FACW, and UPL plant speci€$able 9).

The shallow marsh community (stations PPB5) overstory vegetation included dead
slash pine and dahoon holly. The understory vegetation included abundant
maidencane and water lily; numesobladderwort; and scattered buttonbush, torpedo
grass, and common salviniehe shallow marsh community was domirchby OBL

and FACW plant specig3able 9).

The deep marsh community (stations Z58)) included calominantwater lily,
numerous kadderwort; and scattered arrowhe&ddittaria lancifolig, maidencane,
torpedo grass, and spadderdasdkighar luteurh The deep marsh community was
dominated by OBL and FACW plant species (Table 9).

The shallow marsh community (stations 5@80) includedabundant sawrass;
numerous buttonbush, bald cypress, and arrowhead; and scatateedily,
maidencane, torpedo grastadiderwort, spatterdock, and pickerelweRdr{tederia
cordatg. The shallow marsh community was dominated by OBL and FATAM
speciegTable 9).

Waterward of the shallow marsh communifyansect traversed an aquatic bed
community (stations 54030). The aquatic bed was dominated by water lily and
scattered spatterdock, both OBL plant spe€iedble 9).
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Soils at Transe&t 2

Soils were mapped as Myakka fine sand within the wet flatwood#amsitional

shrub communities, and Brighton muck within the deep marsh and shallow marsh
communities afransect ZFigure?). Field sampled soils sampledTaansect 2

varied from the SSURGO map delineation due to the map scale.

Twenty-two soil stations were evaluated aloh@gnsect 2Soil characteristics
transitioned from indicators of periodic saturation in the upper 6 in., to indicators of
frequent inundation, toxdicators of nearly permanent inundation. The transition from
upland soils and plant communities to wetland soils and plant communities was
abrupt in the first 120 ft. A stripped matrix was located at station 1 and is often
associated with wetland boundzgiin Florida. Soil saturation in the upper 120 ft of
the transect may be influenced by seepage and runoff from the adjacent parking area.
Beyond station 120, the soils gradually transitioned to deep organics (histosol) at
station 294. Hydric soil indicate observed alongransect 2vere Stripped Matrix

(S6), Dark Surface (S7), Muck Presence (A8), Histic Epipedon (A2) and Histosol
(A1) (Table 10 and Figure4)l

Three soil typed Immokalee, Smyrna, and Myakka séilsvere observed on

Transect 2The deep orgac soils could not be classified due to the depth of water
covering the soildmmokalee soil was observed at station 35 in the mesic flatwoods
vegetative community. Immokalseil is poorly to very poorlydrained sandy soil

with a water table at depth§ ®in.i 18 in. below the soil surface for 1 to 4 months
during most years. Depressional areas of Immokalee soil are covered with standing
water for 6 to 9 months or more in most years (USDA, NRCS 2003).

Smyrnasoils were observed at station 105 in the flettvoods vegetative community
and are poorly to very poorly drained with a water table within 18 in. of the soil
surface for 1 to 4 months most years and within 120 in. below the soil surface

for more than 6 months. In the rainy season, the wdikr tses above the surface
briefly. In depressions, water stands above the surface for 6 to 9 months or more in
most years.

Myakka soils were observed at station 180 in the transitional shrub vegetative
community and are nearly level and poorly drairi2aking most years, these soils
have a seasonal high water table within 12 in. of the surface for 1 to 4 months
(USDA, NRCS 2003).

The hydric indicator dark surface occurred at station 98 (42.8 ft NGVD) in the wet
flatwoods community, with an exceedencelability of ~3%. The hydric indicator

muck presence occurred at station 165 (41.5 ft NGVD) within the transitional shrub
community, with an exceedence probability of 16%. These hydric indicators occurred
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upslope of numerous dead mature slash pines ammbddiollies located near stations
180 200 at elevations between 40.9 ft and 40.7 ft NGVD. The hydric indicator histic
epipedon occurred within the deep marsh community at stations 263 (40.0 ft NGVD,
with an exceedence probability ~42%) to 292 (39.6 ft NG¥kxeedence probability
~48%). Deeper organic soils (histosols) occurred at station 294 (39.6 ft NGVD,
exceedence probability ~50%) and waterward albragnsect 2

FIELD DATA COLLECTION 0 TRANSECT 3

Transect 3 was located on the west shore of Sylvan Lake (Rigjur€his transect
site was established in order to characterize the extent of the transitional shrub swamp
and upland plant communities at this location.

SJRWMD staff and consultant st&JEA Inc.) collected vegetation and soils data,

and SJRWMD6s Division of Surveying Servic
Elevations onTransect 3vere determined from a bench loop based on SIRWMD

benchmark identification (ID) 0%7-616-0 (42.6331 ft NG\D) and reference mark

ID 05-17-616-1 (46.4531 ft NGVD).

Latitude - Longitude Latitude - Longitude Transect 38 Location and
(Station 0; Upland End) (Station 100; End of Transect Dates of Fieldwork

West shore of Sylvan Lake,

2848 13.1171 81 23 06.47 2848 13.9471 81 23 06.01 June 2005

Vegetation at Transect 3

Transect 3 traversed 100 ft in a northerly direction from a mesic hammock (stations
POB 16), through a wet flatwoods (stationg 28), transitional shrub swamp

(stations 2881), a shallow mah (stations 8193), and terminated in a ele marsh at
station 100 (Figuré&6 andFigurel7; Table 11). The following discussion

summarizes the dominant plant species in the plant communities delineated on
Transect 2and the percent cover of each spewighin the communityA complete

list of plant species observed dransect 3s listed in Table 12.

The mesic hammock (P@Btation 16) overstory vegetation included numerous laurel
oak, scrub live oak, and slash pine and scattered swamp bay. TFeampg

vegetation included numerous myrtle oak and scattered highbush blueberry. The
understory vegetation included scattered saw palmetto, shiny blueberry, and bracken
fern. The mesic hammock community was dominated by UPL and FACW plant
species, however, FA@nd OBL wetland plant species also occurred (Table 12).
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The wet flatwoods (stations 1B8) overstory vegetation included scattered slash
pine, dahoon holly, and water oaks. The {téghopy vegetation included numerous
myrtle oaks and swamp bay. The untiemgvegetation included scattered bracken
fern and shiny blueberri{the wet flatwoods community was dominated by UPL and
FACW plant species, however, one OBL wetland plant species also occurred. The
CWVs for this community was 3.9, indicating upland hatb{Table 12)The

transitional shrub (stations 281) overstory vegetation included abundant dahoon
holly and scattered swamp bay. The understory vegetation included scattered
numerousvater lily and maidencane and scattered primrose willow, marsh pearslan
(Ludwigia repen} buttonbush, beggéicks, and dogfenneEupatorium

capillifolium). The transitional shrub community was dominated by OBL and FACW
plant species (Table 12).

The shallow marsh community (stations 83) overstory vegetation included

sattered dahoon holly. The understory vegetation included abundant maidencane and
scattered water lily and common salvini&e shallow marsh community was

dominated by OBL plant speci€Eable 12).

Waterward of the shallow marsh communifyansect ¥ntered a deep marsh
community (station >93). The vegetation includeedominant water lily and
scattered maidencane, OBL plant spe€ieble 12).

Soils at Transect 3

Distinct soil changes occurred alohgansect &s determined from the five sampling
stations. A transition from a periodically saturated soil to consistently saturated soil
occurred along@ransect 3Hydric soil indicators observed alogansect 3ncluded
Stripped Matrix (S6), Dark Surface (S7), Mueresence (A8), histic epipedon (A2)
and histosol (A1) (Table 13 and Figu®).INo soil classifications were completed
along this transect.

Stripped matrix (S6), the landward extent of hydric soil indicators, was observed at
station 11 within the mesttammock community at an elevation of 44.5 ft NGVD.

This elevation has not been inundated during the POR (Figure 6). This soil indicator
is at the base of a rather steep elevation gradient and may be maintained by seepage.
The hydric indicator dark surfacecurred at station 22 (elevation 43.3 ft NGVD) in

the wet flatwoods community, with an exceedence probability of ~0%. The hydric
indicator muck presence occurred at station 41 (elevation 41.3 ft NGVD) within the
transitional shrub community, with an exdeace probability of approximately 20%.
The hydric indicators histic epipedon and histosols occurred within the shallow
marsh/shrub swamp community at stations 70 (elevation 38.9 ft NGVD, exceedence
probability ~65%) and 72 (elevation 39.4 ft NGVD, excewgeprobability ~51%),
respectively.
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STRUCTURAL ALTERATIONS AND OTHER CHANGES

The Sylvan Lake drainage basin has undergone significant urbanizagareg 2

and 3). The | akebs drainage basin area i s
land use (SRWMD 2004), the watershed contains approximately 422 acres @5%)
residential development witiissociatedmnpervious surfacessuch as drivewaysnd

roadbeds. The increased development of the basin has likely caused water levels in

the lake to rise monapidly during rainfall eveist as comparetb predevelopment

conditions.

Sylvan Lakeds natwural outl et has also und
of these improvements unknown. The current outlet consists of a concrete channel

and weir locagd at the end of a manmade canal. Approximately 100 ft downstream of

the weir, a ditch leads to af2by 8-ft concrete box culvert under a residential access

road. The invert of the culvert was determined to be the hydraulic control for Sylvan

Lake at arelevation of approximately 41.5 ft NGVD (CDM 280 When water

levels exceed the hydraulic control level, surface water dischacgas to Yankee

Lake and ultimately the Wekiva River.

Despite the changes in the lake basin, the conditions of soils aethtieq, observed

at the time fieldwork was performed to support the development of recommended
MFLs, did not appear to be in transition because of anthropogenic changes. Further,
the water budget model developed for Sylvan Lake shows that MFLs weregulotec
under existing conditions, lorgrm hydrology.

RELEVANT 62-40.473F.A.C., ENVIRONMENTAL VALUES

Based on screening analysis (Tab#g, the following environmental values (Rule-62
40.473F.A.C) were determined to be relevant to identify the limiting conditions for
MFLs development foBylvan Lake

Recreation in and on the water,

Fish and wildlife habitats and the passage of fish,
Transfer of detrital material

Maintenance of freshwater storaged supply,

Aesthetic and scenic attributes

Filtration and absorption of nutrients and other pollutants
Water quality

Navigation
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The followingenvironmental valueswere determined not relevant to identify the
limiting conditions for MFLs development f@ylvanLake:

e Estuarine resources. This environmental value is not relevant because the Lower
St. Johns River estuary is far downstream from Sylvan bakiiow. Therefore,
while discharge from the lake does intermittently contribute to the St. Johns River
flow, Sylvan Lake plays a deminimus role in St. Johns River estuary structure and
functions.

¢ Sediment loads. This environmental value is not relevant to establishing MFLs for
SylvanLake. Transport of inorganic materials as bed load is considered relevant
only in flowing systems, where riverine fluvial dynamics are critical to the
maintenance of geomorphic features (i.e., bed forms and the floodplain) and their
associated ecological communities. These functions are not operating in lake
systems. Lakes sax\as sinks instead of sources of sediment load.

The environmental valwue, #Afish and wil
determined to be the most limiting environmental value to the further development of
consumptive uses of surface and/or oegi ground water, and the primary criterion

on which theSylvanLake MFLs were developed.

RECOMMENDED MINIMUM LEVELS FOR SYLVAN LAKE

While Sylvan Lake is classified as a sandhill type lake, it is unwduhis lake class

in that the lake has extensigentiguousseasonallylooded wetlands, with deep

organic soils. For this reasghree minimum levels are recommended when it is
more common practice for SIRWMD to determine only minimum frequent high and
minimum frequent low levelfor sandhill type laks.The following sections describe
the criteria and rationale for the development of the recommended MFLs.

Minimum Frequent High (FH) Level (41.2 ft NGVD)

The recommended minimum frequent high (FH) level determined for Sylvan Lake
equals 41.2 ft NGVDQwith associated flooding duration of 30 continuous days, at a
return interval of at least once in 5 years (i.e., 20 out of 100 years, on average; Table
15). This level corresponds to a typical seasonally flooded lake stage, following
extended periods of nmal or abovenormal rainfall. The recommended FH level for
Sylvan Lake occurs under updated hydrologic conditions for a duration of 30
continuous days approximately once evedyy2ars (2 out of 100 years, on

average), based uptong-termHSPF hydrolog model simulation. Therefore, the
recommended FH level for Sylvan Lake will result ihf@wer, 30continuousday
flooding events in 100 years of the 41.2 ft NGVD elevation than would be expected
under updated hydrologic conditions.
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Under normal circumisnces, this decrease in flooding events would appear to
be extreme. However, urbanization of the Sylvan Lake watershed since 2000
nearly doubled thepatial extent of DCIAsee Appendix Bjrom 71 to 114

acres The increase in DClAesuls in increased rooff and a concomitant
increase in lake stageélsat markedly alters the expected lotgrm hydrologic
conditions inSylvan Lake(compareFigures 5 and &vith Appendix C, Figures
C-1 and G2). As a point of reference, the 2002 hydrologic conditions model
based upon 2000 landse Eee Table 1pBpredicts onlyfive fewer, 30
continuousday flooding events in 100 years of the FH level of 41.2 ft NGVD.
The anthropogenic alterations to the baare the sole reason for the expected
extreme shifts in longerm hydrologic statistics, and the basin soils and
vegetation have not yet come into dynamic equilibrium with these altered
conditions. Thes effects would be reduced if any increases in groundwater
withdrawalsare permited in the future.

The recommended FHuJel of 41.2 ft NGVD equals the average of the mean
elevation of the transitional shrub communities surveyed at Transects 1 to 3 (Table
17; Figures 2, 14 and B). Soil sampling in the transitional shrub communities on all
transects identified surface orgatayers ranging in depth from a surface film to 2 in
Such surface organic layers are formed by saturation/inundation of the soil surface
during periods of normal or above normal rainfall and are, therefore, indicative of a
seasonal high water table (Gsle and Hurt 2000) or a seasonal flooding frequency.
Additionally, the FH level also results in a soil water table that is 1.1 ft below the
upland edge of the transitional shrub communities at Sylvan Lake (i.e., 42.3 ft
NGVD). This corresponds well witthhe water table depths described for the hydric
soils, Basinger and Smyrna, observed near the upland edge of the transitional shrub
communities on Transects 1 and 2, respectively (Figitesnd X4). Both of these

soils are poorly drained, with a water llgenerally within 18 in. of the soil surface

for 2 to 6 months during most years, and the water table generally recedes to within
121 40 in. of the soil surface for more than 6 months in most yBanrgrnasoils may

be briefly flooded during the rairgeason.

The recommended FH is supported by the current surface water dewatering and
inundation signatures (SWIDS) analysis of wetland vegetation communities
(Neubauer et al. 2004, 2007BWIDS analysis was completed for 13 transitional
shrub communitieand the distribution of hydrologic signatures for the mean
community elevations continuously exceeded for selected flooding duregions
summarized in Figure8lL Underupdated Sylvan Lake hydrologic conditions, the
mean elevation of the transitional shadmmunities (41.2 ft NGVD) is continuously
exceeded for 30 consecutive days for a return intervalofears or a 2% annual
exceedence probability (Figur® &and Table 16 The 2% annual exceedence
probability cddrésponfdhe m¢an devaion of a2
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transitional shrub communities analyzed for a flooding duration of 30 continuous
days (Figure &, blue arrow). The recommended FH return interval, 5 years or a 20%
annual exceedence probability, reflects an even drier hydrcdagiature than for the
updated hydrologic conditions (Figure® fireen arrow). This allows for some
hydrologic change from updated hydrologic conditions, while defining a hydrologic
signature adequate to maintain the transitional shrub communities ah $yke.

An appropriate normal high water level is necessary to maintain the structure and
functions of the contiguous wetlands at Sylvan Lake. High water levels of this
duration and frequency conserve the vegetation composition and structure, and the
nature and ecological functions of the hydric soils within the transitional wetland
communities at Sylvan Lake.

Schneider and Sharitz (1986) reported that steor flooding events are important

to the redistribution of plant seeds within aquatic habifdts.species composition

and structural development of floodplain plant communities are influenced by the
timing and duration of floods occurring during the growing season (Huffman 1980).
Floods affect reproductive success, as well as plant growth. THengsunaerobic

soil condition within the wetland communities favors hydrophytic vegetation, tolerant
of longer periods of soil saturation, and eliminates upland plant species that have
invaded during low water evenfshe recommended FH provides for inatidn or
saturation sufficient to support the obligate, facultative wet, and facultative wetland
plant species within the Sylvan Lake wetland communities (Tables 6, 9, and 12). The
level, with associated temporal component, should protect the spatidlaxten
functions of the seasonally flooded wetland communities allowing sufficient water
depths for fish and other aquatic organisms to feed and spawn on the floodplain of the
lake. The recommended minimum frequent high level provides:

e Saturation and/or sttlow flooding of the minimum elevations of the transitional
shrub communities on Sylvan Lake.

¢ Flooding and/or saturation of the maximum elevation of the shallow marsh/shrub
swamp communities on Sylvan Lake, areas dominated by OBL wetland plant
species. T mean elevation of all measured shallow marsh/shrub swamp
communities would be inundated from 0.0{7 ft.

e Flooding of the deep marsh community (white water lily and spatterdock) on
Transect 2 to a mean depth of 2.5 ft.

Inundation of the floodplain ialso necessary for the exchange of particulate organic
matter and nutrients (McArthur 1989). Flooding events redistribute and concentrate
organic particulates (i.e., decomposing plant and animal parts, seeds, etc.) across the
floodplain (Junk et al. 1989This organic matter is assimilated by bacteria and
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invertebrate populations (Cuffney 1988), which, in turn, serves as food for larger
fauna.

The aquatic fauna habitat is greatly expanded when Sylvan Lake inundates the
contiguous floodplain wetlands. Sacke water connections of the lake to the
floodplain are extremely important to animal productivity (Bain 1990; Poff, et. al.
1997). When the floodplains are flooded, many fish migrate from the lake to the
inundated wetland areas for spawning and feedisgvater levels continue to rise,

the amount of vegetative structure available to aquatic organisms increases greatly as
large areas of floodplain are inundated (Light, et. al. 1998). The life cycles of many
fish are related to seasonal water level fluctunest, particularly the annual flood
pattern (Guillory 1979). The floodplain provides feeding and spawning habitat
(Guillory 1979; Rossind Baker 1983) and refugia for juvenile fishes (Finger and
Stewart 1987). The FH water level component may be exceknled) wet years and
may not occur during dry years; most fish and other aquatic fauna are adapted to
yearto-year variations of the natural hydrologic regime.

Additionally, lake water quality may be improved significantly as water flows
through the flooglain wetlands. The floodplain, with its extensive shallow marshes,
functions as an important filter/sink for dissolved and suspended constituents
(Wharton et. al. 1982).

Minimum Average (MA) Level (38.9 ft NGVD)

The recommended minimum average (MA) level for Sylvan Lake is 38.9 ft NGVD,
with an associated mean rerceedence duration of 180 days, at a return interval no
more often than once in 1.7 years (i.e., 60 out of 100 years, on average; Table 15).
The minimum average level approximates a typical lake stage that is slightly less than
the longterm median stage while still protecting the wetland resources. At the
minimum average level, substrates may be exposed during nonflooding periods of
typical years, buthte substrate remains saturated. The MA level corresponds to a
water level that is expected to occur, on average, every year or two for about 6
months during the dry season (Rule 48021(15)F.A.C.

The recommended MA level of 38.9 ft NGVD for Sylvan eakould be expected to
occur under updated hydrologic conditions for a duration of 180 days approximately
once in2.9years (i.e., 8 out of 100 years), based upon letegm HSPF hydrologic
model simulation. Therefore, the recommended MA level for Syhake lcesults in

26 more, 180day mean dewatering events in 100 years of the 38.9 ft NGVD
elevation than would be expected under updated hydrologic conditions.

Under normal circumstances, thiscreasan dewateringevents would appear
to be extreme. Howear, urbanization of the Sylvan Lake watershed since 2000
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nearly doubled the spatial extent of DCIA (see Appendix B) from 71 to 114
acres. The increase in DCIA results in increased runoff and a concomitant
increase in lake stages that markedly alters thpeeted longterm hydrologic
conditions in Sylvan Lakecompare Figures 5and 6 wikppendix C, Figures
C-1 and G2). As a point of reference, the 2002 hydrologic conditions model
based upon 2000 landgse (see Table 16) predicts only five more, 188y

mean dewatering evernits 100 years of the MA level of 38.9 ft NGVOThe
anthropogenic alterations to the basin are the sole reason for the expected
extreme shifts in longerm hydrologic statistics, and the basin soils and
vegetation have not yet conr@o dynamic equilibrium with these altered
conditions.These effects would be reduced if any increases in groundwater
withdrawals are permitted in the future.

The MA level of 38.9 ft NGVD equalsid.3 ft soil water table drawdown from the
average grouhsurface elevation of the histic epipedon and histosols in the shallow
marshes/shrub swamps and/or deep marshes observed at Transects 1 and 2 (39.2 ft
NGVD, Table ). Histic epipedon and histosols are deep organic soils, indicative of
long-term soil sattation or inundation. The loagrm average drawdown of 0.3 ft

will ensure saturated soil conditions in the deep organic soils observed at Sylvan
Lake.

The 0.3 ft below mean surface elevation of deep organic soils criterion has been used
to protect muckails in other MFLs determinations and was developed for

Everglades peat soils (Stephens 1974). Studies of marshes in the Upper St. Johns
River Basin (Brooks and Lowe 1984; Hall 1987) determined that this 0.3 ft depth
below the solil surface in deep orgasails corresponds to a water level exceeded
approximately 60% of the time. Studies of the Wekiva River system found this
hydrologic condition can also be expressed as the low stage, occurring, on average,
every 1 to 2 years, with a duration of less thaaderal to 180 days (Hupalo et. al.

1994).

The recommended MA is supported by the current SWIDS analysis of the mean
elevation of the extent of histic epipedon/histosol (deep organic soils) minus 0.3 ft
(Neubauer et al. 2004, 2007b; Richardson, SJIRWMD hirgined data). SWIDS
analysis was completed for the mean elevatiorDafezp organic soilS.he

distribution of hydrologic signatures for the annual averageaexaeedence elevation
for selected durations is summarized in Figze

Under Sylvan Lake umded hydrologic conditions, the mean elevation of the deep
organic soils minus 0.3 ft (38.9 ft NGVD) has an annual averagexweedence
probability of 31% (return intervaR.9years) for 180 days (Figurd and Table 16

The 3% annual average naxceel e nce pr obabi |"fdtiegt occur s
guartileo of the mean el evation of the
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duration of 180 days (Figu0, blue arrow). The recommended MA return interval,

1.7 years or a 60% annual average-earceel e nce probability, o
valueo for the 180 day duration Z0or th
green arrow), and reflects a drier hydrologic signature than for updated hydrologic
conditions (i.e., more dewatering eveatsurring in 100 years). This allows for some
hydrologic change from updated hydrologic conditions, while defining a hydrologic
signature adequate to maintain deep organic soils at Sylvan Lake.

ccL
e 2

An intermediate, or minimum average, water level is requoedaintain the water

table, on average, near the soil surface of floodplain wetlands. Topographic gradients
result in a complex continuum of hydrologic and soil (edaphic) factors across the lake
floodplain. A critical point on the topographic gradienturscat the elevation where
anoxic soil conditions prevail for sufficient periods to exclude upland plant species.
Plants and soils at or below this elevation require saturation of the upper soil horizon
for a significant portion of each year. However, ¢ansflooding of wetlands is
inappropriate. The seeds of many species of wetland plants require a dewatered but
moist soil surface for germination (Van der Valk 1981).

Minimum Frequent Low (FL) Level (36.7 ft NGVD)

The recommended minimum frequent lov.fevel for Sylvan Lake is 36.7 ft

NGVD with an associated continuously not exceeded duration of 120 days, at a return
interval no more often than once in 5 years (i.e., 20 out of 100 years), on average
(Table15) The FL st age el e vhadwiswface waserlédvéthat c hr on
generally occurs only during periods of reduced rainfall. This level is intended to

prevent deleterious effects to the composition and structure of floodplain soils, the

species composition and structure of floodplain biotimmunities, and the linkage

of aquatic and f | oo dgoRlglD)RA€)ood webso (Rul

The FL level represents a low lake stage that generally occurs during moderate
droughts and which results in dewatered wetlands with ecological benefits (see
below). The recommended FL level for Sylvan Lake occurs under updated hydrologic
conditions for a duration of 120 continuous days, once in 11.1 years (9 out of 100
years, on average), based upamy-termHSPF hydrologic model simulatiomhe
recommended IFlevel would result in a change in the return interval of this mild
drought event, from an event thwtcurs under updated hydrologic conditienery
11.1 years (9 out of 100 yeam averageto an event which would occewrery 5
years (20 times in 10@ears on average Therefore, the recommended FL level for
Sylvan Lake results in 1rhore, 120-continuousdaydewateringevents in 100 years
of the 36.7 ft NGVD elevation than would be expected under updateddydro
conditions
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Under normal circumstances, thiscrease irdewateringevents would appear
to be extreme. However, urbanization of the Sylvan Lake watershed since 2000
nearly doubled the spatial extent of DCIA (see Appendix B) from 71 to 114
acres. The increase in DCIA wdss in increased runoff and a concomitant
increase in lake stages that markedly alters the expectedtéomghydrologic
conditiors in Sylvan Lake (compare Figure 5 and 6 wAhpendix C, Figures
C-1 and G2). As a point of reference, the 2002 hydrologanditions model
based upon 2000 landse (see Table 16) predicts orlynore, 20-day
continuoudewateringevents in 10@f the FL level of 3.7 ft NGVD. The
anthropogenic alterations to the basin are the sole reason for the expected
extreme shifts in Ing-term hydrologic statistics, and the basin soils and
vegetation have not yet come into dynamic equilibrium with these altered
conditions.These effects would be reduced if any increases in groundwater
withdrawals are permitted in the future.

Thepresence of deep organic so#8 (in. thick, histic epipedon and histosols) are
indicative of longterm soil saturation or inundatiofypically, where extensive

organic soils occur, the FL level criterion is based upon an average organic soil water
table drawdown of 20 in. (i.€l,7 ft). The 1.7t factor is derived from the mean of

the range of dngeason water tables (13D in.) repoted for many organic soils

occurring within the District (e.g., USDA, SCS 1974, 1980), and supported from
studies of seasonally flooded freshwater marshes (ESE Inc. 1991). However, due to
the sandhill lake characteristics of Sylvan Lake (i.e., surface Wattuation range
greater than 9 fias well as the significant contribution of shallow groundwater
seepage to downslope wetland plant communities from the surrounding uplands, the
primary reevaluated FL level criterion for Sylvan Lake was-a3(R.5ft) organic

soils water table drawdown from the average ground surface elevation of the8leep (
in. thick) organic soils observed in the shallow marshes/shrub swamps and/or deep
marshes at Transects 1 and 2. Such a deep drawdown has typically occilmeed in

lake on approximately a¥ear return interval (Figure 5).

The recommended MFL is also supported by the SWIDS analysis of the mean
minimum elevation of shallow marsh communities on Transects 1 and 2 (Neubauer et
al. 2004, 2007b)SWIDS analysis wasotnpleted for ¥ shallow marsh communities

and the distribution of hydrologic signatures for the minimum elevations continuously
non-exceeded for selected durations is summarized in FRfutgnder Sylvan Lake
updated hydrologic conditions, the minimumwvelgon of the shallow marsh
communities (36.7 ft NGVD) is continuously nemceeded for 120 days for 9%

annual norexceedence probability (11.1 year return interval, FigGran2l Table

16). The 9% annual neaxceedence probability occurs nearmhedianof the

minimum elevation of th&7 shallow marshes analyzed for a dewatering duration of
120 continuous days (Figur@,2blue arrow). The recommended FL return interval, 5
years or a 20% annual nexceedence probability, occurs in theriest quartile of
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return intervals observed for the t@8y duration for these sarfi@ shallow marshes
(Figure 2, green arrow), and reflects a drier hydrologic signature than updated
hydrologic conditions. This allows for some hydrologic change from updated
hydrologic cowlitions while defining a hydrologic signature adequate to maintain the
shallow marsh plant communities and the associated deep organic soils at Sylvan
Lake.

The recommended FL level of 36.7 ft NGVD allows nearly complete dewatering of
the emergent wetlascat Sylvan Lake but maintains flooded conditions across the
lakeshore aquatic beds and the lower elevations of the shallow marsh communities
(Table T7), important refugia for small fish, amphibians, and small reptiles. Low

water levels in wetlands are ataral consequence of drought and have ecological
benefits. Drawdown conditions enable seeds of emergent wetland plants to germinate
from the soil seed banks of the floodplain. Seeds of many wetland plant species
require exposed soils in order to germindean der Valk 1981). Exposing the

floodplain and the upper littoral zone of the lake for suitable durations maintains the
composition of emergent plant species and increases plant diversity. Upland plant
species are able to invade the floodplain and becestablished during low water

events. When these species die in response to rising water, their biomass becomes a
significant substrate for bacterial and fungal growth, which becomes a critical food
source for invertebrate collectgathering and collectdiltering guilds (Cuffney

1988).

Low water levels also allow for the decomposition and/or the compaction of
flocculent organic sediments. Aerobic microbial breakdown of the sediment begins
with receding water levels, releasing nutrients, thereby sttmglarimary

production. Sunlight also heats, dries, and compacts sediment into firm substrates.
Normally, upon reflooding, conditions are improved for fish nesting and foraging
since the marsh surface has consolidated, structural cover has increasedgand
resources (terrestrial and aquatic invertebrates) are abundant (Kushlan and Kushlan
1979; Merritt and Cummins 1984).

At the recommended FL level component of 36.7 ft NGVD, shallow ponding will

occur at the lower elevations in the shallmarshes/shrub swamps, and across all of

the deep marshes (Tablé) Burveyed at Sylvan Lake. Shallow ponding will provide
aguatic refugia for small fish, amphibians, and small reptiles. Aquatic habitats
connected to the open water of Sylvan Lake are aia@rimportance to fishes and
invertebrates of the floodplain. Additionally, as water levels recede across the shallow
marshes/shrub swamps at Sylvan Lake, ideal water depths for wading bird foraging
will occur. Wading birds can only forage in relativehalow water. Great egrets

need water depths of less than 10 in. and the small herons need depths of less than 6
in. Dropping water levels cause fish to be concentrated in isolated pools throughout

St. Johns River Water ManagemBstrict DRAFT 1/22/2010
48



Results and Discussion

the shallow marshes/shrub swamps. Birds effectively exgplese concentrations
(Bancroft, et. al. 1990).
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PROTECTION OF 62-40.473F.A.C., ENVIRONMENTAL VALUES

SJRWMD qualitatively assessed whether the recommeBgbdn lakeMFLs

devel oped to protect Afish and wildlife
protective of all other relevant environmental values identified in Rule 62
40.473,F.A.C. The results of this assessment are listed in TA8ISIRWMD
concludeghat the recommended MFldevelopedor the protection of
significant harmhabi fidt Shamodt Wwe | gds$s$ &g e
protectall other relevant Rule 620.473,F.A.C., environmentalalues.
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Figure 11. Aerial photograph of Sylvan Lake showing sampling transect locations (2004)
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