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Executive Summary

EXECUTIVE SUMMARY

This report describesthe Sb hns Ri ver Water Management D
minimum flows and levels (MFLs) reevaluation determinatiorSigvan Lake,

Seminole County, Florid&@he SJIRWMD Governing Board adopted minimum levels

for Sylvan Lake in 1998 based on work performed byatud997 (Appendix A).

MFLs are to be reviewed periodically and revised as needed (Chapter 373.0421(3),

Florida StatutegF.S.]).Recent development of a water budget model and frequency
analysis of the modeled stage d&@&D 2005 showed that the hydradec

conditions defined by the adgat minimumfrequent lowlevel wee not being

achieved under 2002 water ugseditionsand most recent land use conditions. As a

result, additional fieldwork was completed to reevaluate the MFLs.

The SJIRWMD multiple MFLsnethod(SJIRWMD 2006 Neubauer et al. 2007ajas
applied to determine thecommendedhinimum lake levels presented in this report.
MFLs determinations are based on evaluations of topographic, soils, and vegetation
data collected within plant communitiesasiated with the water body, together with
information collected from other aquatic ecosystems and from the scientific literature.
The MFLs reevaluation has resulted in the recommendationtitiatthe exception

of the minimum average level, the adopteiiimum levels should be changed. In
addition, further environmental rationale for the MFLs determination is presented and
recommendations are given to express the hydroperiod categories as specific
numerical values for the return interval (frequency) émchtion temporal

components. The adopted MFLs, adopted hydroperiod categories, and the
recommended MFLs and associated durations and return intervals are presented in
Table E$ 1.

The recommended minimufrequent high(FH) level for Sylvan Lake is 0.8 ftigher
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 T1, surveyed on May 6, 1997, under average water
conditions (Hupald997). The recommended FH level equals the mean elevation of
the transitional shrub communities observed in 2007 at the three trafsaotsets

1, 2, and 3) that were the basis of field data collection associated with the Sylvan
Lake MFLs reevaluation.

The recommendeflequent lowm(FL) 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 Deshseéct 1
(37.75 t National Geodetic Vertical Datum [NGVD]) minus a 0.&5drawdown.

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 a-B0( 2.5-t)
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Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

drawdown. Typicall, where extensive organic soils occur, the FL level 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 #n 9 ft), as 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(®.5-ft) organic

soils water tablelrawdown from the averad@nd surface elevation of the deegB(

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 approximatgla Syear return interval, and the-&@ (2.5ft) drawdown

allowed by the recommended FL is deemed ecologically appropriate.

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

(CDM 2005). These conditions included the tregent lanelse information (2000)

and groundwater 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 ndendll heren after be

referred to as the fAupdated conditionso n
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 2002 would cause 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, andnkcessary, changes in lanse in the Sylvan Lake drainage

basin.

Results presented in this report are preliminary and will not become effective unless
the recommended MFLs are adopéeda ruldy the SJRWMD Governing Board
Periodic reassessment of skdevels should be conducted to determine if these levels
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 periodiomitoring of the vegetation communities and the soil
water table at the Sylvan Lake transects to ensure these areas are protected.

St. Johns River Water Management District DRAFT 3/13/2009
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Executive Summary

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 Typically
average level 38.9 saturated 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
DRAFT 3/13/2009 St. Jolms River Water Management District
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Introduction

NTRODUCTION

This report describes the St. Johns River Water ManagemestDr i ct 6 s ( SJ RWI
minimum flows and levels (MFLs) reevaluation for Sylvan Lake, Seminole County,
Florida. The SJIRWMD Governing Board adopted minimum levels for Sylvan Lake in
1998 (Hupalo 1997, Appendix A). Sylvan Lake was selected for reevaluatiomskeca
recent development of a water budget model and frequency analysis of the modeled
stage dataGMD 2005 showed that the hydrologic conditions defined by the adopted
minimumfrequent lowlevel were not being achieved under 2@d@unadvater use

and land se conditions. As a result, additional fieldwork was completed to reevaluate
the MFLs. This reassessment is necessary to ensure that the minimum levels are
based on the most #p-date criteria before any remedial action (i.e., development of
a recovery sategy, permit denial, etc.). This reevaluation has resulted in the
recommendation to modify the adopted MFLs for Sylvan Lake based on current
SJRWMD MFLs methodology (SJRWMD 2006, and Neubauer et al. 2007a).

MFL s PROGRAM OVERVIEW

The SJRWMD minimum flow and levels program, based on the requirements of

Section 373.042 anBlection373.0421 Florida StatutegF.S.),develops

recommendeFLs for lakes, streams and rivers, wetlands, springs, and aquifers.
Furthermore, the MFLs program is subject to the isious of Chapter 408,

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

use permitting (Chapter 40, F.A.C) and the environmental res@e permitting

(Chapter 40€4, F.A.C) programs

Based on therovisions ofRule40CG8.0143),F.A.C,ié t he Governing Bc
use the best information and methods available to establish limits which prevent

significant harm to the water resourcesoe c ol ogy . 0 Si ghitedby cant |
Section 373.042(1F.S. Additionally, MFLs should be expressed as multiple flows

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

to establish the limit beyond which furtheithdrawals would be significantly

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

Factors toBe Considered When Determining MFLs

According toRule62-40.473(1) F.A.C, in estallkhing MFLs pursuant to Section
373042 andSection373.0421, F.S., consideration shall be given to natural seasonal
fluctuations in water flows or levels, nonconsumptive uses, and environmental values
associated with coastal, estuarine, riverine, spring, aquatic, and wetlands ecology,
including

DRAFT 3/13/2009 St. Johns River Water Management District
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e Recreation in and on the wat®ule62.40.473(1)(a)F.A.C)

e Fish and wildlife habitats and the passage of fitil€ 62.40.473(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 supRlylé€ 62.40.47@)(e),F.A.C)

¢ Aesthetic and scenic attributd?ule 62.40.473(1)(H)F.A.C)

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

e Sediment loadsRule 62.40.473(1)(h)F.A.C)
e Water quality Rule62.40.473(1)(i))F.A.C)
¢ Navigation Rule62.40.473(1)(j)F.A.C)

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

AWhen est abl ifleve and lgvelsmursuaninto @en 373.042, the
department oGoverning Board shall consider changes and structural alterations to
watersheds, surface waters, and aquifers and the effects such changes or alterations
have had, and the constraints sucangjes or alteratiahave placed, on the

hydrology of an affected watershed, surface water, or aquifer, provided that nothing
in this paragraph sitl allow significant harnas provided by Section 373.042(1)
caused by withdrawal s. 0

Hydrology

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

and/or watelevels. If deemed necessanyinimum irfrequent highand/or minimum
infrequent lowflows and/or water levelalsoaredefined. The MFLs represt

hydrologic statistics comged of three componentsmagnitude (a water level

and/or flow), duration (days), and a frequency or return interval (years). SIRWMD
hashistoricallysynthesized the continuous duration and frequency components of the
MFLs into seven discreteydroperiod categoride facilitateMFLs dderminations

St. Johns River Water Management District DRAFT 3/13/2009
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for lakesand wetlandsHowever, for MFLs associated with reevaluations of
established MFLs and MFLs for water bodies for which MFLs have not been
previously established, these hydroperiod categories are now being replaced with
specific durdion 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 also apply in environmental resource
permitting (Figure 1). MFLs take into accduhe 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 change to occur relative to the
existing hydrologic conditions (greshaded aredigure 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 wetland and aquatic communities, significant harm is a function of
changes irthe 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 water withdrawals do not cumulatively alter the hydrology
beyond the minimum hydfogic 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 existingramposed

consumptive uses and the likelihood they might cause significant harm. Actual or
projected instances where water levels fall below established MBaksequire the
SJRWMD Governing Board to develop recovery or prevention strateggesi@n
3730421(2), F.S.). MFLs are to be reviewed periodically and revised as needed
(Section373.0421(3), F.S.).

SYLVAN LAKE BACKGROUND |NFORMATION

Sylvan Lake is located in Seminole County, Florida, approximateijés west of
the city of Sanford (Figure 2gylvan Lake is within the Casselbei®viedoChulota
Hills physiographic division of the Central Lakes District. This region is
characterized by sandhill karst with solution basins; the dniédess than 95 i
elevation and have a parent material lod#Pliestocene sand and shell (Brooks
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 rech@®2 in./yr) around the city of
Lake Mary (Boniol et al. 1993).

DRAFT 3/13/2009 St. Johns River Water Management District
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The | akebs drainage basin area i s approxi
Significant residential development has occurred within the watershed since 1988,

when the most current U.&eological Survey (USGS) quadrangle map of the area

was produced (Figure 2). Current land use mapping (Figure 3 and Table 2) indicates

the watershed contains ~422 acres (45%) residential; ~64 acres (7%) agriculture/
rangelands/open land; ~ 78 acres (8fdand forest; ~184 acres (19%) wetlands; and

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

indicates relatively heavy residential development adjacent to Sylvan Lake.

Sylvan Lake Morphometry

Sylvan Lake has a surface aapproximately 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 depthscvasg the lake,

ranging from 715.5 ft when the lake level 89.5 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 readily apparent throughout the mosawetténds 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,
ultimately discharging to the lower Wekiva River (kg 2).

Sylvan Lake Hydrology

A stage record of approximately monthly water level readings exists from October
1978 (data from Seminole County, Figure 5). The gauge is located on the west
lakeshore at Sylvan Lake Park (845 Lake Markham Road). Durirugetied 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.

Sylvan Lake Wetlands

Based on informain included in the SIRWMD 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 (Figure 7). Detad 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 Management District DRAFT 3/13/2009
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Sylvan Lake Hydric Soils

Lake hydrology is related to the development of hydric soils. These debsira
saturated, flooded, or ponded long enough during the growing season to develop
anaerobic conditions in the upper part (USDA, SCS 1987). The hydric soils Brighton,
Basinger, Immokalee, and Myakka (Carlisle and Hurt 2000) were mapped at Sylvan
Lake Figure 8; Soil Survey Geographic SSURGO Database). The Brighton series
consists of very poorly drained permeable muck soil of depressions and freshwater
marshes and swamps. Undrained areas of this soil are ponded for 6 to 9 months or
more except during eshded dry periods (USDA, SCS 1990). The Basinger,
Immokalee, and Myakka soils are poorly drained sands of primarily flatwoods and
hammock areas, with seasonal high water tables within 12 in. of the soil surface fo
extended periods of the year, namely 4 months or longer (USDA, SCS 1990).

The extent of hydric soils indicators were identified at each transect. Trapsedic

field soil sample descriptions are presented irRésults and Discussi@ection of
this document.

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 3/13/2009 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 19.4
Total 947.0 100.0

Source: CDM (2004)

St. Johns River Water Management District
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Figure 1. Hypothetical percentage exceedence curves for existing and MFLs-defined
hydrologic conditions
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7 Sylven
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its own purposes and this
information may not be

oD - i suitable for other purposes. This
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¢ E Tributary Area Further documentation of this

data can be obtained by contacting

St Johns River Water Management
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Figure 2. Sanford SW quadrangle map of Sylvan Lake drainage basin
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The St. Johns River Water
Management District prepares
and uses this Information for
its own purposes and this
- Agricuttural Rangeland information may not be

suitable for other purposes, This
‘ Institutional Recreational information is provided as is.
Further documentation of this

Low Density Residential Il Upland Forest data can be obtained by contacting
St. Johns River Water Management
- Medium Density Residential Water District, Geographic Information
Open Land " Systems, Program Management
- Wetlands PO .Box 1428, 4049 Reid Street
Palatka, Florida 32178-1429
02 01 0 0.2 Miles [ mributary Area Tel: (386) 326.4176
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Figure 3. Land use within the Sylvan Lake drainage basin (2000)
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Lake Sylvan

The St. Johns River Water
Management District prepares
and uses this Information for
its own purposes and this
information may not be
suitable for cther purposes. This
A informaton s provided as i

" urther documentation of this
/\/ Transects (T-1) data can be obtained by contacting
St. Johns River Water Management
District, Geographic Information
Systems, Program Management,
P.O,Box 1429, 4049 Reid Street
Palatka, Florida 32178-1420
009 0045 ©O 0.09 Miles Tek (386) 329-4176.
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Figure 4. Aerial photograph of Sylvan Lake (2004)
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Figure 6 1 landscape
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Water; Submerged Aquatic Beds

/v Transects (T- 1)

The St Johns River Water
Management District prepares

and uses this Information for

its own purposes and this
information may not be

suitable for other purposes. This
information is provided as is.
Further documentation of this

data can be obtained by contacting
St Johns River Water Management
District, Geographic Information
Systems Program Management,
P.O.Box 1429, 4049 Reid Street
Palatka, Florida 32178-1429

Tel: (386) 320-4176.
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Figure 7. Sylvan Lake wetlands map
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1
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/\/ TRANSECTS (T-1)

The St. Johns River Water
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its own purposes and this

information may not be

suitable for other purposes. This

information is provided asis.

Further documentation of this
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District, Geographic Information
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Palatka, Florida 32178-1429

Tel (386) 320-4176.

Figure 8. Sylvan Lake hydric soils series
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Methods

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 process for Sylvan Lake, including field procedures such as site
selection and field data collection, data analyses, and levels determinatioa.criteri
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. Transectedre fi
sample lines across a latiewetlandfloodplain. Transects usually extend from open
water to uplands. Elevation, soils, and vegetation are sampled along transects in order
to characterize the influence of surface water flooding on the distribution of soils and
plant communities.

Field siteselection began with the implementation of a site history survey and data
search. All available existing information was assembled. The types of information
include

e Onssite and regional vegetation surveys and maps

e Aerial photography (existing and hisitcal)

¢ 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 reads of rare and endangered flora and fauna

These data were reviewed to familiarize the ingastir with site characteristics,
locate important basin feats that needed to be evaluataag assess prospective
samplinglocations.

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

DRAFT 3/13/2009 St. Johns River Water Management District
15



Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

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

e Selecting multiple transect locations with common wetland communities among
them

e Establishing transects that traverse unique wetland communities

Transect charaatistics were subsequently fielcerified to ensure that the transect
locations cordined representative wetland communities, hydric soils, and reasonable
upland access. These goals help to ensure ecosystem protection of commonly
occurring and unique wetland ecosystems at Sylvan Lake. The field investigation at
Sylvan Lake occurred in Magnd June 2005. All previously identified types of
information were considered in the selection of field transect sites at Sylvan Lake.
Individual transect site selection criteria for the final three transects are described in
the Results and Discussiorcien 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 wetal#ished in areas where there are
changes in vegetation and soils, and the hydrologic gradient was marked (SJRWMD
2006). The main purpose in using transects in these situations, where the change in
vegetation and soils is clearly directional, was to diesenaximum variations over

the shortest distance in the minimum time (Martin and Coker 1992).

Site Survey

Upon selection of a transect site at Sylvan Lake, vegetation was trimmed to allow a
line-of-sight along the length of the transect. A measuripg t@as then laid out

along the length of the transect. Elevation measurements were recorded at various
length inervals (5 ft, 10 ft, and 20)fto adequately characterize the topography and
transect features. Additional elevations were measured, inclobdingus elevation

changes, vegetation community changes, soil changes, high water marks, and at bases
of trees.

Latitude anddngitude wereollected with a global positioning system (GPS)
receiver at selected points along the length of the Sylvan Lakeetcts. These data
will be used to accurately locate specific features along each transect and facilitate
recovering transect locations in the future.

St. Johns River Water Management District DRAFT 3/13/2009
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Soil Sampling Procedures

Detailed soil profiles were described along each transect to gain an andergtof

past and present hydrologic, geologic, and anthropogenic processes that have
occurred, resulting in the observed transect 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 color (KollmorgenpCb892), structure,
consistencyboundary, and presence of roots.

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

¢ Removing all loose leahatter, needles, bark, and other yaslentified plant
parts to expose the soil surface; digging a hole and describing the soil profile to a
depth of at least 20 in. and, using the completed soil description, specifying which
hydric soil indicators have been matched

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

e Paying particular attentiolm 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 itvtiRes Methods Manual
(SJRWMD 2006).

Vegetation Sampling Procedures

SJRWMD has wetland maps developed from aerial photography utilizing a unique

wetl and vegetation cl|l assi fVegetatbn on syst em.
Classification System (Kinser 1996) was used to standardize the names of wetland

plant communities sampled in MFLs fieldwork and in developing reports

documenting the MFLs determination.

The spatial extent of plant communities or transitionezo(i.e., ecotones) between
plant communities was determined using reasonable scientific judgment. Reasonable
scientific judgment involves the ability to collect and analygermation using
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technical knowledge, and personal skills and experience te asra basis for

decision making (Gilbert et al. 1995). In this case, such judgment was based upon
field observations of relative abundance of dominant plant species, occurrence and
distribution of soils and hydric soil indicators, and changes in lan@ sloplevation
along the hydrologic gradient. Plant communities and transition zones were
delineated along a specialized line transect called a belt transect. A belt transect is a
line to form a long, thin, rectangular plot divided into smaller sampliegsacalled
guadrats that correspond to the spatial extent of plant communities or transitions
between plant communities (Figudk 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 (5ft on each side of the transect line) may suffice for sampling
herbaceous plant communities of a floodplain marsh. However, a belt width of 50 ft
(25 ft on each side of the line) may be required to adequately represent a forested
commurity (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 \adrfitojection 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 densiygely 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 susmtore than 100% (SJRWMD 2006).

Percent cover was estimated visually using cover classes (ranges of percent cover).
The cover class and percent cover rar{@able 3)are a variant of the Daubenmire
method (MuelletDombois and Ellenberg 1974) aacesumnarized in SJRWMD s
MFLs Methods Manual (SJRWMD 20p®lant species, plant communitiesnd

percent cover data were recorded on field vegetation data sheets. The dataesieeets
formatted to facilitate data collection in the field and, also, compuatesdription.

The calculated wetland value for each community type along each transect was
computed as follows:

Compute the total wetland status value (TWSV) for each plant community type by
summing the products of the cover estimate value and The Flbetlands

Delineation Manual (FWDM, Gilbert et al. 1995) wetlands plant status value for each
plant species occurring in the plant community. Next, compute the calculated wetland
value (CWV, Wentworth et al. 1988) as the ratio of the summed TWSV anddhe to
number of plant species within each plant community and assign the appropriate
FWDM code to each community.

St. Johns River Water Management District DRAFT 3/13/2009
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The FWDM code definitions and associated wetland status values and CWV ranges
are presented in Tabfe

SURFACE WATER | NUNDATION /DEWATERING SIGNATURES (SWIDS)

SJRWMD MFLs are composed of magnitude, duration, and return interval
components. Magnitude and duration components define biologically relevant
events. The return interval of events is the manageable component (Neubauer
and others, 2008} or example, if a 3@ay flooding event of a field elevation

of interest (e.g., maximum elevation of shallow marsh) had an annual
probability of exceedance of 33%, then the event is interpreted as occurring
during 33 in 100 years or a 3 year return intdy\won average.

Annual maximum and minimum series stage frequency analyses oftéonmg
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 sd indicators at various locations within SJIRWMD. 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 vangtitative hydrologic signatures called
surface water inundation/dewatering 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. 200rb).

SWIDS of vegetation communities provide a hydrologic range for each
community, with a transition to a drier community on one side of the range and
a transition to a wetter community on the other side. These hydrologic
signatures provide a target fdMFLs determinations that are focused on
vegetation community protection criteria, and provide an estimate of how much
the return interval or probability of a flooding or dewatering can be shifted at a
specified duration and still maintain a vegetation camity within its

observed hydrologic range.

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

of selected durations for different plant community elevatiares,(maximum,
mean, and minimum elevations) occurring at different water bodies. The
boxplot (Figure 10a; a.k.a., box and whiskers plot) displays what, in statistics,

i s call edumther Adummar yo (Krishnamurty
numbers conist 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)
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fourth quartile, which sets the limit of the highest 25% of the data; and 5) the
maximum data value. Thelengthf t he fAbox@uarst itlhe rmMiamde,
difference between the sand 25" percentiles. Fifty percent of the data

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

the box to the | eft, sthalarhest@5%aofdateehi s ker , ¢
values. This whisker extends to the maxi
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

Abxoo mar ks the median of the data values
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 FeglOb. In

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

A similar boxplot schematic for dewatering event probabilities is shown 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 tHeft of the median, terminating in the driest
community included in the study. The SWIDS box plots for the recommended
minimum frequent high, minimum average, and minimum frequent low levels
for Sylvan Lake are shown in Figures 17, 19, and 21, respeytivel

St. Johns River Water Management District DRAFT 3/13/2009

20



Methods

DATA ANALYSIS

The primary data analysis for information collected 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 tramseste incorporated

with the elevation data. Descriptive statistics were 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 communities

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 areliustrated in the Results and Discussion section of this document.

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

In establishing MFLs for water bodies pursuant to Section 373.042 and Section
373.0421, F.S., SJIRWMD identififse environmental value or values most sensitive
to longterm changes in the hydrology of eachtar body or wateourse. SJRWMD

then typically defines the minimum number of flood events and maximum number of
dewatering events that would still protect thest sensitive environmental value or
values For example, for water bodies or wataurses for which the most sensitive
environmental values may be wetlands and organic substrates, recommended MFLs
would reflect the number of flooding or dewatering evéimas allow for no net loss

of wetlands and organic substrates. By protecting the most sensitive environmental
value or values for each water body/course, the 10 environmental values identified in
Rule 6240.473,F.A.C, are considered to be protected.

SIRWMD uses the following working definitions when considering these 10
environmental values:

1. Recreation in and on the wadeT he active use of water resources and associated
natural systems forgusonal activity and enjoymenth&se legal water sports and
activities may include, but are not limited to swimming, scuba diving, water
skiing, boating, fishing, and hunting.

2. Fish and wildlife habitat and the passage ofdigkguatic and wetland
environments required by fish and wildlife, including endangered neiagde
listed, regionally rare, recreationally or commercially important, or keystone
species; tdive, grow, and migrate.iese environments include hydrologic
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magnitudes, frequencies, and durations sufficient to support the life cycles of
wetland and wetlad-dependent species.

3. Estuarine resourcésCoastal 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 betwseroth
marine and freshwater habitats.

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

5. Maintenance of freshwater storage and suppifie protection of an amount of
freshwater supply for permittecers at the time of MFLs determinations.

6. Aesthetic and scenic attribueg hose features of a natural or modified
waterscape usually associated with passive uses, such-agbitung,
sightseeing, hiking, photography, contemplation, painting and otires fof
relaxation, that usually result in human emotional responses ebwiall and
contentment.

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

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

9. Water quality The chemical and physical properties of the aqueous phase (i.e.,
water) of a water body (lentic) or a watercourse (lotic)imdtided in definition
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 depth and width.

CONSIDERATION OF BASIN ALTERATIONS IN ESTABLISHING MFL s

Basd on the provisions of Section 373.0421(1)(a), F.S., SIRWMD, 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 emges and alterations have placed, on the hydrology of an affected
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 evaluatavailable information, and makes site visits to
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ascertain the following information concerning the subject watershed, surface water
body, or aquifer:

e The nature of changes and structural alterations that have occurred.
¢ The effects the identified chargyand alterations have had.

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

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

SJRWMD considers that the existing hydrologic condition, which is used to calibrate
and verify the models, reflects the changes and structural alterations that have
occured 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 vegetation and soils conditions if the changes, structural alterations, and
water wihdrawals have been sufficiently large to affect vegetation and soils and have
been in place for a sufficiently long period to allow vegetation and soils to respond to
the altered hydrology. However, the condition of vegetation and soils may not reflect
thelong-term existing hydrologic condition if the changes, structural alterations, and
water withdrawals are relatively recent. This is because vegetation and soil conditions
do not respond to all hydrologic changes nor respond instantaneously to changes in
hydrology that are sufficiently large to cause such change. SIRWMD typically
develops recommended MFLs basedlmvegetation and soils conditions that exist

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

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

If SIRWMD determines that recommended MFLs cannot be met undestizosge
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
recomma@ded MFLs can be met. In such cases, SIRWMD may identify a recovery
strategy that includes feasible structural or nonstructural changes.
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MFLSCOMPLIANCE ASSESSMENT

A hydrologic model for Sylvan Lake was developed to provide a means of assessing
whethercompliance withMFLs is achieved under specifgroundvater use and land

use conditionsGMD 2005 Appendix B. The hydrologic model was calibrated

for 2002 hydrologic conditions (CDM 2005). These conditions included the

most recent landise information (200) and groundwater levels consistent

with 2002 regional groundwater use. This model is ireadter referred to as

the A2002 conditionsod model. Subsequentl
updated to reflect 2004 langse and will hera after be referredo as the
Aupdated conditionso model

An explanation of the use of thisydrologic modebnd applicable SJIRWMD regional
groundwater flow moddb assess whetherater levels are likely to fall below MFLs
under specific water use and land use conditispsesented in Appendi&. This
appendix also includes an introduction to the use of hydrologic statistics in the
SIJRWMD 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
3 261 50 % Abundant
4 51 75 % Co-dominant
5 >75% Dominant
Table 4. FWDM (Gilbert et al. 1995) code definitions and associated wetland status values
and calculated wetland value ranges
FWDM o Wetland Calculated Wetland
Code FHSIDLY) e DEHETE Status Value Value Range
Uplandd plants that occur rarely in
UPL wetlands, but occur almost always in 4 >3.5
uplands
Facultatived plants with similar
FAC likelihood of occurring in both wetlands 3 25134
and nonwetlands
Facultative Wetd plants that typically
exhibit their maximum cover in areas
FACW subject to surface water flooding and/or 2 15124
soil saturation, but may also occur in
uplands
Obligated plants that are not found or
achieve their greatest abundance in an
OBL area which is subject to surface water 1 114
flooding and/or soil saturation; rarely in
uplands

Source: The Florida Wetlands Delineation Manual, Gilbert et al. (1995)

Note:
FWMD coded upland (UPL); facultative (FAC); facultative wet (FACW); obligate (OBL)
Wetland statusd UPL =4; FAC=3; FACW =2; OBL=1
Calculated wetland value: ratio of total wetland status value to number of plantsd
(UPL O 3. 5i3.4FAQW =1.5i2.4;50BL = 1i 1.4)
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Figure 91 landscape
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Figure 10. Boxplot schematics (a) General boxplot; (b) Flooding (exceedence) event
boxplot; (c) Dewatering (non-exceedence) event boxplot

DRAFT 3/13/2009

St. Johns River Water Management District

27



Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

RESULTS AND DISCUSSION

To reevaliate and determinecommendedinimum levels for Sylvan Lake,

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

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

FIELD DATA COLLECTION 0 TRANSECT 1

Transect 1 was located on the soaslieshore of Sylvan Lake (Figure 4). This

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 wetland plant
communities at this location.

SJRWMD staffand consultant staffEA 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) 6%7-617-0 (53.646 ft NGVD) and reference mark ID
0517-617-1 (53.696 ft NGVD).

Latitude i Longitude Latitude i 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 284807.921 8122 33.14 Lake, Mayi June 2005

Vegetation at Transect 1

Transect 1 traversed 730 ft in a westerly direction from the wet flatwoods-@feoint
beginning [POB] to station 35), through a transitional shrub (statidri&b35a

shalow marsh/shrub swamp mix (stations 392), an aquatic bed (stations 592
730), and terminated in the open water of the lake (station Figirés 1L and 2;
Table 5). The following discussion summarizes the dominant plant species in the
plant communitieslelineated offransect land the calculated wetland val{@&wV)
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for each community based up®he Florida Wetlands Delineation Manu@WDM)
wetland plant status (Gilbert et al. 1995) and the percent cover of each species within
the communityA completelist of plant species observed dransect 1is listed in

Tables4 and6.

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 muscadine gragéi$ rotundifolig). The
understory vegetation included abundalackberry Rubus betulifolius numerous
Virginia chain fern \Woodwardia virginica and bracken ferrPteridium aquilinuny;
and scattered cinnamon fe@gmunda cinnamomgal he wet flatwoods community
was dominated by uplantdPL) and facultative wetlad (FAC) plant species,
however, facultative wet (FACW) and obligate (OBL) wetland plant species also
occurred. The CWVs for this community was 3.3, indicative of FAC habitat (Fdble
ando).

The transitional shrub (stationsi3) vegetation included ahdant primrose willow
(Ludwigia peruviang and scattered wax myrtle, Virginia chain fern, redroot
(Lachnanthes carolinianaand fireweedErechtites hieracifolia The transitional

shrub community was dominated by OBL, FA®d FACW wetland plant spesie
however, UPL plant species also occurred. The CWVs calculated for this community
was 1.6, indicative of FACW habitat (Tablé and).

The shallow marsh/shrub swamp community (statioi®98) overstory vegetation
included scattered red maplkecer rubrum), sweetbayNlagnolia virginiang, swamp
tupelo (Nyssa sylvatica v. biflojaand bald cypres§ éaxodium distichujn The mid
canopy vegetation included numerous buttonb@&phalanthus occidentajiand
scattered dahoon hollyl¢x cassingand Virgina willow (Itea virginica. The
understory vegetation included abundant maidend@aei¢um hemitomgrand
beggetticks (Bidens miti§; numerous Ludwigial(udwigia leptocarp® common
salvinia Salvinia rotundifolig, and bladderworttriculari biflora); and scattered
saw gras¢Cladium jamaicengefragrant flagsedgecyperus odoratys spikerush
(Eleocharissp.),water lily (Nymphaea odoraj)aand smartweed?plygonum
hirsutum). The shallow marsh community was dominated by OBL plant species,
however, FACW FAC, and UPL plant species also occurred. The CWVs for this
community was 1.3, indicative of obligate wetland habitat (Tabland).

Waterward of the shallow marsh/shrub swamp communignsect traversed an
aquatic bed community (stations $930). The aquatic bed was dominated by water
lily, an OBL wetland plant specieshe CWVs for this community was 1.0,
indicative of obligate wetland habitat (Tablké andb).

DRAFT 3/13/2009 St. Johns River Water Management District
29



Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

Soils at Transect 1

Soils were mapped (Figure 6) as Basinger fine sand withwehéatwoods and
transitional shrub communities, and Brighton muck within the upper end of the
shallow marsh/shrub swamp communitylesansect XFigure 6). Field sampled soils
sampled afransect dvaried from the SSURGO map delineation due to the map
sale.

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 hydrologisiticn

was reflected in changes in the thickness of muck, where 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. Aavlalkoil was
identified at station 10 in the wet flatwoods community. 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 raiti@Nyater table is

at the surface for a few days to 3 months. During 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 poorlyrained with a water table within 12 in. of the soil
surface for 2 to 6 months during most years. The wabde recedes to depths ofi12
30 in. below the soil surface for more than 6 months in most years. Depressional
areas of Basinger soils are coverathwtanding water for ® 9 months 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 forté 12 months during most years. Water is above
the surface for 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 shallawarsh/shrub swamp community. Samsula
soil was observed at station 160 and Terra @eiek 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 &yeded for long durationdJSDA,

NRCS 2003.

Five hydric soil indicats were noted alongransect & stripped matrix (S6), mucky
mineral (A7), muck presence (A8), histic epipedon (A2), and histosol({FEDble 7,
Figure 11). The hydric soil indicator, spped matrix, was observed at station 11
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within the wet flatwoods community at an elevation of ~43 ft NGVD, which has been
inundated less than 1% during the peradadecord (POR) (Figure 6). This soll

indicator is at the base of a rather steep elevatiadignt 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%), respectivelyhiwithe Transitional

Shrub community. These hydric indicators 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 epipedomestcur
within the shallow marsh/shrub swamp community at stations 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 ~3446) and waterward alonfransect 1

FIELD DATA COLLECTION @ TRANSECT 2

Transect 2 was located on the southwest shore of Sylvan Lake (Figure 4). This
transect site was established in order to characterize the extent of organic soils (i.e.,
histic epipedon ahhistosols) 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
Elevatons onTransect 2vere determined from a bench loop based 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 easbutheatsdirection from mesic flatwoods
(stations POB70), through a wet flatwoods (stationg IQ0), transitional shrub
swamp (stations 12@00), a shallow marsh (stations 2@65), a deep marsh
(stations 25B6540), a shallow marsh (stations 5660), an aquatibed (stations 650
730), and terminated in the open water of the lake (station FigQyés B and 4,
Table 8). The following discussion summarizes the dominant plant species in the
plant communities delineated dnansect z2and theCWYV for each communitpased

DRAFT 3/13/2009 St. Johns River Water Management District
31



Minimum Levels Reevaluation: Sylvan Lake, Seminole County, Florida

uponThe Florida Wetlands Delineation Manuaktland plant status (Gilbert et al.
1995) and the percent cover of each species within the commAiomplete list of
plant species observed dransect 4s listed in Table 9.

The mesic flatwoods {@tions POB70) overstory vegetation included abundant slash
pine and scattered scrub live ogugrcus geminaj)amyrtle oak Quercus

myrtifolia), and water oak. The michnopy vegetation included scatteredfkawer
(Befaria racemosh inkberry (lex glabra), rusty lyonia Lyonia ferrugineg,

fetterbush I(yonia lucidg, wax myrtle, and highbush blueberkyaccinium
corymbosum The understory vegetation included abundant saw palngxterfoa
repeny; numerous dangleberrgaylussacia tomentokyaand sctered shiny

blueberry Yaccinium myrsinites The mesic flatwoods community was dominated
by UPL and FACW plant species, however, FAC and OBL wetland plant species also
occurred. The CWVs for this community was 4.5, indicating upland habitat §léble
and9).

The wet flatwoods (stations 7D20) 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
scatterededroot (Lachnanthes carolinianamaidencane, and saw palmeffbe wet
flatwoods community was dominated by UPL and FACW plant species, however,
FAC and OBL wetland plant species also occurred. The CWVs for this community
was 4.0, indicating upland halif@ables 4 an®).

The transitional shrub (stations I200) overstory vegetation included-dominant
Dahoon holly and abundant slash pine. The-caidopy included scattered swamp
bay and water oak. The understory vegetation included scattered blgodroot
maidencane, and common salviniae transitional shrub community was dominated
by OBL, FACW, and UPL plant species. The CWVs for this community was 2.7,
indicating facultative wetland habitat (Tablé and®).

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

and FACW plant species. The CWVs for this community was 1.2, indicating obligate
wetland habitat (Tabe4 and®).

The deep marsh community (stations Z580) included calominantwater lily;

numerous kadderwort; and scattered arrowh€&dgittaria lancifolig, maidencane,
torpedo grass, and spadderdadkighar luteurh The deep marsh community was
dominated by OBL and FACW plant species. The CWVs for this community was 1.6,
indicating facultative wet wetland habitat (Tabke and®).
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The shallow marsh community (stations 5880) included abundant sayass;
numerous buttonbush, bald cypress, and arrowhead; and scat¢eedly,
maidencane, torpedo grastadiderwort, spatterdock, and pickerelweRdritederia
cordatg. The shallow mesh community was dominated by OBL and FACW plant
species. The CWVs for this community was 1.5, indicating FACW wetland habitat
(Tables 4 an®).

Waterward of the shallow marsh communifyansect traversed an aquatic bed
community (stations 54@30). The aquatic bed was dominated by water lily and
scattered spatterdock, both OBL plant species, and the community is classified as
obligate wetland habitat.

Soils at Transect 2

Soils were mapped as Myakka fine sand within the wet flatwoodgamsltional

shrub communities, and Brighton muck within the deep marsh and shallow marsh
communities afransect ZFigure 6). Field sampled soils sampled etnsect 2

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

Twenty-two soil stations were evaltgl alongTransect 2Soil characteristics
transitioned from indicators of periodic saturation in the upper 6 in., to indicators of
frequent inundation, to indicators of nearly permanent inundation. The transition from
upland soils and plant communitieswetland 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 boundaries in Florida. Soil saturation in the upper 120 ft of
the transect may be influenced by seepageamaoff from the adjacent parking area.
Beyond station 120, the soils gradually transitioned to deep organics (histosol) at
station 294. Hydric soil indicators observed aldmgnsect 2vere Stripped Matrix

(S6), Dark Surface (S7), Muck Presence (A8), iEliBpipedon (A2) and Histosol

(Al) (Table 10 and Figure3)L

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

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

with a water table at depths of 6iih8 in. below the soil surface for 1 to 4 months
during most years. Depressional areas ahbkalee 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 wet flatwoods vegetative community
and are poorly to very poorly drained with a water table withim18f the soil
surface for 1 to 4 months most years and within 120 in. below the soil surface
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for more than 6 months. In the rainy season, the water table rises above the surface
briefly. In depressions, water stands above the surface for 6 to srmnnore in
most years.

Myakka soils were observed at station 180 in the transitional shrub vegetative
community and are nearly level and poorly drained. During most years, these soils
have a seasonal high water table within 12 in. of the surfacetéot inonths

(USDA, NRCS 2003).

The hydric indicator dark surface occurred at station 98 (42.8 ft NGVD) in the wet
flatwoods community, with an exceedence probability of ~3%. The hydric indicator
muck presence occurred at station 165 (41.5 ft NGVD) witiertransitional shrub
community, with an exceedence probability of 16%. These hydric indicators occurred
upslope of numerous dead mature slash pines and dahoon hollies located near stations
180 200 at elevations between 40.9 ft and 40.7 ft NGVD. The byddicator 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 NGVD, exceedence probability
~48%). Deeper organic soils (histosols) occurred at station 294 (39GViDN

exceedence probability ~50%) and waterward albragnsect 2

FIELD DATA COLLECTION 0 TRANSECT 3

Transect 3 was located on the west shore of Sylvan Lake (Figure 4). This transect site
was established in order to characterize the extent of the traasgirub 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 detamined from a bench loop based on SIRWMD

benchmark identification (ID) 0%7-616-0 (42.6331 ft NGVD) and reference mark

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

Latitude - Longitude Latitude - Longitude Transect 30 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), thraugh a wet flatwoods (stationsil®B), transitional shrub swamp
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(stations 2881), a shallow marsh (stationsi®B), and terminated in a ele marsh at
station 100 (Figur&5 andFigure16; Table 11). The following discussion

summarizes the dominant plant sigs in the plant communities delineated on
Transect 2and theCWYV for each community based updhe Florida Wetlands
Delineation Manualvetland plant status (Gilbert et al. 1995) and the percent cover of
each species within the communifycomplete listof plant species observed on
Transect 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. Foamojly

vegetation included numerous myrtiak 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, FAC and OBL wetland plant species ataored. The CWVs for

this community was 4.8, indicating upland habitat (TadlendL2).

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 understory vegetation included scattered bracken
fern and shiny blueberrithe wet flatwoods community was dominated by UPL and
FACW plant species, however, one OBL wetland plant species also occurred. The
CWVs for this communityvas 3.9, indicating upland habitat (Table I)e

transitional shrub (stations 81) overstory vegetation included abundant dahoon
holly and scattered swamp bay. The understory vegetation included scattered
numerousvater lily and maidencane and scagigprimrose willow, marsh purslane
(Ludwigia repen} buttonbush, beggéicks, and dogfenneEupatorium

capillifolium). The transitional shrub community was dominated by OBL and FACW
plant species. The CWVs for this community was 1.4, indicating faveltaet

wetland habitat (Tabte4 andl2).

The shallow marsh community (stationg 83) overstory vegetation included

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

dominated by OBL plant species, indicating obligate wetland habitat §alziad

12).

Waterward of the shallow marsh communifyansect &ntered a deep marsh
community (station >93). The vegetation includeedlominant water lily ad

scattered maidencane, OBL plant species, indicating obligate wetland habitas (Table
4 and12).
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Soils at Transect 3

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

Stripped matrix (S6), the landward extent of hydric soil indicators, was observed at
station 11 within the mesic hammock community at an elevation of 44.5 ft NGVD.
This elevation has not been inundhtliring 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 surface occurred at station 22 (elevation 43.3 ft NGVD) in
the wet flatwoods community, with @xceedence probability of ~0%. The hydric
indicator muck presence occurred at station 41 (elevation 41.3 ft NGVD) within the
transitional shrub community, with an exceedence probability of approximately 20%.
The hydric indicators histic epipedon and hsstis 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, exceedence probability ~51%),
respectively.

STRUCTURAL ALTERATIONS AND OTHER CHANGES

The Syvan Lake drainage basin has undergone significant urbanizeigurés 2

and 3). The | akebés drainage basin area i s
land use (SJRWMD 2004), the watershed contains approximately 422 acreo{45%)
residential develapent withassociatedmpervious surfacessuch as drivewayesnd

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

the lake to rise more rapidly during rainfall evem@ts comparetb predevelopmen

conditions.

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

and weir located at the end of a manmade canal. Approximately 100 fttdeamnof

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 an elevation of approximately 41.5 ft NGVD (CDM 2004). Wheemwat

levels exceed the hydraulic control level, surface water dischacgasto Yankee

Lake and ultimately the Wekiva River.

St. Johns River Water Management District DRAFT 3/13/2009
36



Results and Discussion

Despite the changes in the lake basin, the conditions of soils and vegetation, observed
at the time fieldwork was performed to papt 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 were protected
under existing conditions, lorigrm hydrology.

RECOMME NDED MINIMUM LEVELS FOR SYLVAN LAKE
Minimum Frequent High (FH) Level (41.2 ft NGVD)

The recommended minimum frequent high (FH) level determined for Sylvan Lake
equals 41.2 ft NGVD with associated flooding duration of 30 continuous days, at a
return inteval 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 normal or abaevermal rainfall. The recommended FH level for
Sylvan Lake ocurs under updated hydrologic conditions for a duration of 30
continuous days approximately once every 2.3 years (43 out of 100 years, on
average), based uptong-termHSPF hydrologic model simulation. Therefore, the
recommended FH level for Sylvan Lakélwesult in 23 fewer, 3@&ontinuousday
flooding events in 100 years of the 41.2 ft NGVD elevation than would be expected
under updated hydrologic conditiohdnder normal circumstances, this decrease

in flooding events would appear to be extreme. Howgeugbanization of the
Sylvan Lake watershed since 2000 significantly increased the spatial extent of
directly connected impervious area (DCIA, see Appendix B) which resulted in
increased runoff and a concomitant increase in lake stages. As a point of
reference, the 2002 hydrologic conditions model based upon 2000usad
(AppendixB) predicts only six fewer, 3@ontinuousday flooding events in

100 years of the FH level of 41.2 ft NGVD. The rise in lake stages due to the
increase in DCIA will likely be dket by the effects of groundwater

withdrawals and so represents a temporary condition.

The recommended FH level of 41.2 ft NGVD equals the average of the mean
elevation of the transitional shrub communities surveyed at Transects 1 to 3 (Table
14; Figuresll, 13 and 15). Soil sampling in the transitional shrub communities on all
transects identified surface organic layers ranging in depth from a surface filmto 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 (Carlisle 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 with the water table depths described for the hydric
soils, Basinger and Smyrna, observed near the upland edge of the transitional shrub
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communites on Transects 1 and 2, respectively (Figures 11 and 13). Both of these
soils are poorly drained, with a water table generally 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 y&rgirnasoils may

be briefly flooded during the rainy season.

The recommended FH is supported by the current surface water dewatering and
inundation signatures (SWIDS) analysis of wetland vegetatommunities

(Neubauer et al. 2004, 2007b). SWIDS analysis was completed for 13 transitional
shrub communities and the distribution of hydrologic signatures for the mean
community elevations continuously exceeded for selected flooding durations
summarzed in Figure 17. Under updated Sylvan Lake hydrologic conditions, the
mean elevation of the transitional shrub communities (41.2 ft NGVD) is continuously
exceeded for 30 consecutive days for a return interval of 2.3 years or a 43% annual
exceedence prob#iby (Figure 18). The 43% annual exceedence probability
corresponldsr iteostt hgeuafr2t i | ed of the mean
communities analyzed for a flooding duration of 30 continuous days (Figure 17, blue
arrow). The recommended FHturn interval, 5 years or a 20% annual exceedence
probability, reflects an even drier hydrologic signature than for the updated
hydrologic conditions (Figures 17, green arrow). This allows for some hydrologic
change from updated hydrologic conditionsjle/kefining a hydrologic signature
adequate to maintain the transitional shrub communities at Sylvan Lake.

An appropriate normal high water level is necessary to maintain the structure and
functions of the contiguous wetlands at Sylvan Lake. High watetd 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 thattsteom flooding events are important

to the redistribution of plant seeds within aquatic habitats. The species composition
and structural development of floodplain plant communities are influenced by the
timing and duration of floods occurring during thewing season (Huffman 1980).
Floods affect reproductive success, as well as plant growth. The resulting anaerobic
soil condition within the wetland communities favors hydrophytic vegetation, tolerant
of longer periods of soil saturation, and eliminatelsugh plant species that have
invaded during low water eventBhe recommended FH provides for inundation or
saturation sufficient to support the obligate, facultative wet, and facultative wetland
plant species within the Sylvan Lake wetland communitiebl€Bsb, 9, and 12). The
level, with associated temporal component, should protect the spatial extent and
functions of the seasonally flooded wetland communities allowing sufficient water
depths for fish and other aquatic organisms to feed and spawn fbwoth@ain of the
lake. The recommended minimum frequent high level provides:
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e Saturation and/or shallow flooding of the minimum elevations of the transitional
shrub communities on Sylvan Lake.

e Flooding and/or saturation of the maximum elevation of théastanarsh/shrub
swamp communities on Sylvan Lake, areas dominated by OBL wetland plant
species. The mean elevation of all measured shallow marsh/shrub swamp
communities would be inundated from 0.02{7 ft.

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

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

The aquatic fana habitat is greatly expanded when Sylvan Lake inundates the
contiguous floodplain wetlands. Surface water connections of the lake to the
floodplain are extremely important to animal productivity (Bain 1990; Poff, et. al.
1997). When the floodplains afleoded, many fish migrate from the lake to the
inundated wetland areas for spawning and feeding. As water levels continue to rise,
the amount of vegetative structure available to aquatic organisms increases greatly as
large areas of floodplain are inunedt(Light, et. al. 1998). The life cycles of many

fish are related to seasonal water level fluctuations, particularly the annual flood
pattern (Guillory 1979). The floodplain provides feeding and spawning habitat
(Guillory 1979; Rossind Baker 1983) andfrggia for juvenile fishes (Finger and

Stewart 1987). The FH water level component may be exceeded during 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 floodplain wetlands. The floodplain, with its extensive shallow marshes,
functions as an important filter/sink for dissolved and suspended constituents
(Wharton etal. 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&D out of 100 years, on average; Table 15).
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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 mayXgosed during nonflooding periods of

typical years, but the 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 Lake would be expected to
occur under updated hydrologic conditions for a duration of 180 days approximately
once in 3.1 years (i.e., 32 out of 100 years), based upostdomgHSPF hydrologic
model sinulation. Therefore, the recommended MA level for Sylvan Lake results in
28 fewer, 188day mean dewatering events in 100 years of the 38.9 ft NGVD
elevation than would be expected under updated hydrologic conditions. Under normal
circumstances, this increag dewatering events would appear to be extreme.
However, urbanization of the Sylvan Lake watershed since 2000 significantly
increased the spatial extent of DCIA (see Appendix B), which resulted in increased
runoff and a concomitant increase in lakeyeta As a point of reference, the 2002
hydrologic conditions model based upon 2000 {asd (Appendix B) predicts only
seven fewer, 18day mean dewatering events in 100 years of the MA level of 38.9 ft
NGVD. The rise in lake stages due to the increag®dmA will likely be offset by the
effects of groundwater withdrawals and so represents a temporary condition.

The MA level of 38.9 ft NGVD equalsid.3 ft soil water table drawdown from the
average ground surface elevation of the histic epipedon anddisin the shallow
marshes/shrub swamps and/or deep marshes observed at Transects 1 and 2 (39.2 ft
NGVD, Table 14). Histic epipedon and histosols are deep organic soils, indicative of
long-term soil saturation or inundation. The letegm average drawdawof 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 muck soils in other MFLs determinations and was devefoped

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 soil surface in deep organic soils 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 than or equal to 180 days (Hupalo et. al.
1994).

The reconmended 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, SJRWMD unpublished data). SWIDS
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Minimum

analysis was completed for theean elevation of 21 deep organic soils. The
distribution of hydrologic signatures for the annual averageaxaeedence elevation
for selected durations is summarized in Figure 19.

Under Sylvan Lake updated hydrologic conditions, the mean elevatibe déep

organic soils minus 0.3 ft (38.9 ft NGVD) has an annual averagexceedence

probability of 32% (return interval 3.1 years) for 180 days (Figure 20). The 32%

annual averagenemx ceedence probaBweétittestocqgwarst iilne
mean elevation of the 21 deep organic soils analyzed for a dewatering duration of 180
days (Figure 19, blue arrow). The recommended MA return interval, 1.7 years or a

60% annual averagenenx ceedence probability, occurs
180 dayduration for the 21 deep organic soils evaluated (Figure 19, green arrow), and
reflects a drier hydrologic signature than for updated hydrologic conditions (i.e., more
dewatering events occurring 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.

An intermediate, or minimum average, water level is required to maintain the water
table, on average, near the soil surface afdjgain wetlands. Topographic gradients
result in a complex continuum of hydrologic and soil (edaphic) factors across the lake
floodplain. A critical point on the topographic gradient occurs at the elevation where
anoxic soil conditions prevail for suffemt 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, constant flooding of wetlands is
inappropriate. The seeds of many speofaesetland plants require a dewatered but
moist soil surface for germination (Van der Valk 1981).

Frequent Low (FL) Level (36.7 ft NGVD)

The recommended minimum frequent low (FL) level for Sylvan Lake is 36.7 ft

NGVD with an associated continugly 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 stage el evation is fAé a chron
generally occurs only during periodéreduced rainfall. This level is intended to

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

species composition and structure of floodplain biotic communities, and the linkage

of aquatic and f ule4d@goRlflD)RA€)ood webso (R

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 upagdenlogic
conditions for a duration of 120 continuous days, once in 11.1 years (9 out of 100
years, on average), based upamg-termHSPF hydrologic model simulatiomhe
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recommended FL level would result in a change in the return interval of this mild
drought event, from an event tleatcurs under updated hydrologic conditienery

11.1 years (9 out of 100 yeamn averaggeto an event which would occerery 5

years (20 times in 100 yeamn average Therefore, the recommended FL level for
Sylvan Lake results in 11 fewer, 12@®ntinuousday flooding events in 100 years of
the 36.7 ft NGVD elevation than would be expected under updatedlbgitro
conditions Under normal circumstances, this decrease in flooding events would
appear to be extreme. Hover, urbanization of the Sylvan Lake watershed since
2000 significantly increased the spatial extent of DCIA (see Appdi)diwhich

resulted in increased runoff and a concomitant increase in lake stages. As a point of
reference, the 2002 hydrologic comalits model based upon 2000 |amsk

(AppendixB) predicts only two fewer, 126ontinuousday dewatering events in 100
years of the FL level of 36.7 ft NGVD. The rise in lake stages due to the increase in
DCIA will likely be offset by the effects of grounduer withdrawals and so

represents a temporary condition.

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

organic soils occur, the FLJel 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 drageason water tables (13D in.) reported for many organic soils
occurring within the Districte.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 water fluctuation range
greater than 9 ffas well as the gnificant contribution of shallow groundwater
seepage to downslope wetland plant communities from the surrounding uplands, the
primary reevaluated FL level criterion for Sylvan Lake was-an3(R.5ft) organic

soils water table drawdown from the averggeund surface elevation of the deef (

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 occurred in the
lake on approximately a¥ear return interval (Fige 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 was completed for 16 shallow marsh communities
and the distribtion of hydrologic signatures for the minimum elevations continuously
non-exceeded for selected durations is summarized in Figure 21. Under Sylvan Lake
updated hydrologic conditions, the minimum elevation of the shallow marsh
communities (36.7 ft NGVD) isontinuously norexceeded for 120 days for 9%

annual norexceedence probability (11.1 year return interval, Figure 22). The 9%
annualnore x ceedence probabTwdtttye otc cquu asr tnielag o t
minimum elevation of the 16 shallow marshes wred for a dewatering duration of

120 continuous days (Figure 21, blue arrow). The recommended FL return interval, 5
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years or a 20% annual nexceedence probability, occurs in tHé @iest quartile of
return intervals observed for the 188y duration dér these same 16 shallow marshes
(Figure 21, green arrow), and reflects a drier hydrologic signature than updated
hydrologic conditions. This allows for some hydrologic change from updated
hydrologic conditions while defining a hydrologic signature adegteamaintain 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 wetlands at Sylvan Lake but maintains flooded conditiarss dce
lakeshore aquatic beds and the lower elevations of the shallow marsh communities
(Table 14), important refugia for small fish, amphibians, and small reptiles. Low
water levels in wetlands are a natural consequence of drought and have ecological
berefits. 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 germinate (Van der Valk 1981). Exposing the
floodplain and theipper 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 become established during low water
events. When these spes 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 levelsalso 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 stimulating primary
production. Sunlight also heats, driesd 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 increased, and forage
resources (terrestrial and aquatic invertedwpare 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 shallow marshes/shrub swamps, and across all of
the deep marshes (Taldé) surveyed at Sylvan Lake. Shallow ponding will provide
aquatic refugia for small fish, amphibians, and small reptiles. Aquatic habitats
connected to the open water of Sylvan Lake are of crucial importance to fishes and
invertebrates of the floodplaiAdditionally, 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 relatively shallow water. Great egrets
need water depths of less than 10aind the small herons need depths of less than 6

in. Dropping water levels cause fish to be concentrated in isolated pools throughout
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the shallow marshes/shrub swamps. Birds effectively exploit these concentrations
(Bancroft, et. al. 1990).
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Figure 11 - landscape
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Figure 12. Sylvan Lake Transect 1 photographs
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Table 5. Sylvan Lake Transect 1 vegetation community elevation statistics

Vegetation Stations Mean Median Min Max N
Community Distance (ft) | (ft NGVD) | (ft NGVD) | (ft NGVD) | (ft NGVD)
Wet flatwoods POBI 35 - - 42.3 - -
Transitional shrub 351 75 41.7 41.7 41.2 42.3 9
Shallow 751 592 39.9 40.2 36.1 412 60
marsh/shrub swamp
Aguatic bed 5921 730 34.1 34.1 32.0 36.1 29

ft NGVD = feet National Geodetic Vertical Datum

N = the number of elevations surveyed for each community
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Table 66 landscape
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Table 68 landscape
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Table 77 landscape
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Figure B landscape
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Figure 14. Sylvan Lake Transect 2 photographs
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