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Executive Summary

EXECUTIVE SUMMARY

Lake Avalon is orthe minimum flows and leveRriority Water Body List and
ScheduldSJRWMD 2008). As a priority listed water body, minimum levels must be
established for this lake pursuant to Section 373.042(@)da StatutegF.S.). The
Priority Water Body LisandSchedules based upon the importance of the water body
to the region and the existence of, or potential for, significant harm to the water
resources or ecology of the region.

Minimum frequent highFH) and minimumfrequent low(FL) levels were determined

for Lake AvalonBecause of the nature of sandhill Iske fluctuate dramatically

(CH2M HILL 2005), the lack of stablséasonally floodedegetation communities, and
the absence of organic soils, a minimum average level is not recommended for Lake
Avalon.

The recommended FH lewehs calculated frorthe mean ofhe mearelevations of
the wet prairie communities on Transects 1 and D (@@t [ft] National Geodetic
Vertical Datum [NGVD). This elevation componerst sypported by current surface
water inundation/dewatering signatu(8$VIDS) analysis of wetland vegetation
communities.

The FLwas calculated from the average maximum elevation of the deep marsh
community onfransects 1 and 2 (86.4 ft NGVD). This elevatomponent is
supported byegetational features of thake, that is, the mean landward elevation of
Nymphaea odorataf 86.70 ft NGVD. Additionally, the recommended FL level is
supported by current SWIDS analysis of wetland vegetation communities.

The recommended minimum levels for Lake Avalon in Orange @pkEtdrida (Table

ES1), are intended taupport the protection afquatic and wetland ecosystems from

significant ecological harm caused thg consumptive use of watdn addition,MFLs
provide technical support togpfdc&SWMDOs reg
(Section 373.0361, F.S.), the consumptive use permitting program (Chapt2y 40C

Florida Administrative CodgF.A.C]), and the environmental resource permitting

program (Chapter 40€, F.A.C.).

SIJRWMDreviewed the 1@nvironmental values idefigd in Rule 6240.473F.AC.,
anddetermined fot.ake Avalonthat the environmentalvaluyg@ f i sh and wi | dl i
habitats and the passage of fislias the most restrictive environmental value to the

further development of consumptive uses of surface aretjmnal ground water.

Hence, thd.ake Avalon MFLs were developed primarily to protect this environmental

value. Based on a qualitative assessment, SJIRWMD believescommended MFLs

developed primarily or t he protecti on dwildlifhapitats f i cant
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and t he p awlllspeotgatall athkr relevast Bnvironmentedluesfor Lake
Avalon.

The hydrologic model for Lake Avalon was calibrated for 2001 conditions. These
conditions included the most recent land use informatiomgeouhdwater levels

consistent with 2001 regional water use. Based on hydrologic model results, SJRWMD
concludes that the recommended MFLs for Lake Avalon are protected under 2001
conditions. To determine if changes in groundwater use allocations subgdedq @i

would cause lake levels to fall below the recommended MFLs for Lake Avalon, the
existing Lake Avalon hydrologic model should be run using Floridan aquifer
potentiometric level declines that reflect these changes in water use allocation.

Table ES-1. Recommended minimum surface water levels for the Lake Avalon

Minimum Level Elevation Duration Return Interval
(ft NGVD) (days) (years)
Frequent high (FH) 90.0 30 3
Frequent low (FL) 86.4 120 3

ft NGVD = feet National Geodetic Vertical Datum

Establshment and enforcement of the recommended minimum levels should
adequately protect the water resourcesaie Avalon from significant harm as a result
of consumptive uses of waté&eriodically, he recommended minimulevels should
bereassessed to emsuhat the water resources of the lake are being protected from
significant harm.

Lake Avalon containsato different hydrologic systeman approximately 18@cre

lake (Lake Avalon) and 58cre eastern wetland lobe. A hydrologic model needs to be
develod for the eastern wetland lobe. At lower water levels, the eastern wetland lobe
is not connected to the lake but retains higher water levels. Water levels in the eastern
wetland lobe appear to have been much higher than those in Lake Avalon for a long
term, as evidenced by1) the occurrence of the hydric soil indicator, histic epipedon, at
an elevation about 2 ft higher than in Lake Avalon; (2) the presence of a histosol layer;
and (3) the occurrence of upland/wetland ecotones at an elevation abot 3.% f

higher than in Lake Avalon. Preparation for model developivegéan on April 25,
2008,with the installment of a water surface level recorder in this lake section. MFLs
for the eastern wetland lobe should not be adopted until a hydrologic mpdetluced

and the elevations of wetland communities are studied using surface water
inundation/dewatering signature and frequency analysis.
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Introduction

INTRODUCTION

This report defines the methéa data analyseassociated with the St. Johns River
Water Management 9 desetopnment of eecomroeSdedRnwWiiiDra
levels for Lake Avalon in Orange County, Florida. Minimum flows and levels (MFLS)
are intended to support the protection of the aquatic and wetland ecosystems from
significant ecological harm caused by the consumppisesof water.

Lakes are placed on the priority list for MFL determination for a variety of reasons that
include:

State or regional significance

Existence of or potential for significant harm
Consistently low water levels

Large consumptive use permits

Availability of hydrologic models

Need to develop MFLs criteria at unimpacted systems

Inadditon MFLs provide technical support to S
planning process (Section 373.036Mrida StatutegF.S.]), the consumptive use
permittingprogram (Chapter 402, Florida Administrative CodgF.A.C]), and the

environmental resource permitting program (Chapter4JFCA.C.).

GENERAL INFORMATION

Lake Avalon is on the minimum flows and levBisority Water Body List and
ScheduldSJRWMD 2008). As a priority listed water body, minimum levels must be
established fothis lake pursuant to Secti@@3.042 andection373.0421, F.S. The
Priority Water Body Lisand Schedules based upon the importance of the water body
to the regiorand the existence of, or potential for, significant harm to the water
resources or ecology of the region.

In determining the priority list, the following factors are considered:
e Whether the existing or projected demand for water in the area is suffacient

meaningfully affect flows and/or levels of the surface water or groundwater

¢ Whether any water supply development is planned in the area that may adversely
affect regionally significant environmental resources

e Whether the system includes regionallynsiicant environmental resources

DRAFT 8/7/2008 St. Johns River Water Management District
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e Whether historic hydrologic records (flows and/or levels) are available to allow
statistical analysis and calibration of computer models when selecting particular
water bodies in areas with many water badies

Lake Avalonis a priority system because of the projected demand for water and
possible water supply development projects in the region.

MFL sPROGRAM OVERVIEW

SIJRWMDG&6s MFLs prrthegeguramentsioféSecadd3.042 andection

373.0421F.S. establislkes MFLs for lakes, streams and rivers, wetlands, springs, and

aquifers. Further, the MFLs program is subject to the provisions of Chapte, 40C

FACand provides technical support to the S
process (Section 373.0364.S.),consumptive use permitting program (Chapter-20C

F.A.C), and the environmental resource permitting program (Chapted4b@..C)).

Based on the provisions Bule40G-8.0113),F.AC,i é t he Governing Bo
use the best information antethods available to establish limits which prevent
significant harm to the water resources ofr
environmental effects resulting from the reduction of &g water levels and/or flows

below MFLs, is prohibited by Secti@&Y3.042(1a)(1b)}:.S.In addition 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 further withdrawals

would be significantly harmful tde water resources or the ecology of the dRede62-
40.473(2)F.A.C).

Factors toBe Considered When Determining MFLs

According toRule62-40.473 F.A.C, in estabibhing MFLs pursuant to Secti@73.042
andSection373.0421, F.S., consideration gl 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:

Recreation in and on the wat&ule62.40473(1)(a)F.A.C)

Fish and wildlife habitats and the passage of fal€62.40.473(1)(b)F.A.C)
Estuarine resourceR(le62.40.473(1)(c)F.A.C)

Transfer of detrital materiaRule62.40.473(1)(d)F.A.C)

Maintenance of freshwater storage and suffpule62.40.473 (1)(e}.A.C)
Aesthetic and scenic attributd?ule62.40.473(1)(f)F.A.C)

Filtration and absorption of nutrients and other polluteRidg62.40.473(1)(g),
F.A.C)

-~ 0 a0 TP

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

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

AWhen establishing minimum fl owe and | evel
departmentoGoverning 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 such changes or altesdtawe placed, on the hydrgip of an

affected watershed, surface water, or aquifer, provided that nothing in this paragraph shall
allow significantharm as provided by Section 373.042) caused by withdr

Hydrology

The MFLs designate an environmentally protective hydrolagjome (i.e., hydrologic
conditions that prevent significant ecological harm) and identify levels and/or flows
above which watemay beavaiable foruse. MFLs define the frequency and duration of
high-, average and low water events necessary to protetbgically relevant goals,
criteria, and indicators. Three MFLs are usually defined for each syst@mmum
frequent highminimum averagegndminimumfrequent lovd flows and/or water levels.
If deemed necessanyinimum irfrequent highand/or minimum ifrequent lowflows
and/or water levels are also defined. The MFLs usually regriegerologic statistics
composd of three componentmagnitude (a water level andfow), duration (days),
andfrequency or return interval (years).

MFLs take into accourthe ability of wetlands and aquatic communities to adjust to
changes in the return intervals of higimd low water events. Therefore, MFLs allow for

an acceptable level of change to occur relative to the existing hydrologic conditions
(gray-shaded aredigure 1). However, when use of water resources shifts the hydrologic
conditions below that defined by the MFLs, significant ecological harm occurs

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

Surface water and groundwater computer simulation models are used to evaluate existing
and/or proposed consumptive uses to determine if these uses are causing, or will cause,
water levels or flows to fall below established MFLs. Attor projected instances where

DRAFT 8/7/2008 St. Johns River Water Management District
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water levels fall below established MFLs require the SIRWMD Governing Board to
develop recovery or prevention strategies, respectively (Section 373.042%(2),
Periodically,MFLs are to be reviewednd revised as needéection 373.0421(3), F.S.).

St. Johns River Water Management District DRAFT 8/7/2008
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The existing hydrology curve representsthe current river stage or flow regime.
The MFLs-defined hydrology curve representsthe new river stage orflow regime, which providesfor
the potentially available water (gray-shaded area).

Figure 1. Hypothetical percentage exceedence curves for existing and MFLs-defined
hydrologic conditions
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L AKE AVALON GENERAL INFORMATION

Lake Avalon is located in Orange County, Florida, about 5 miles southwest of Winter
Garden (Figure ,2J).S. Geological SurveyJSGS] Clermont East quadrangle map,

scale 1:24,000The lake has an open water area of about 180 acres at a water level of
91feet ft) National Geodetic Vertical Datum (NGVD), (U.S. Geological Survey
Clermont East quadrangle map, scale 1:24)0@@h an eastern wetland system of

about 50 acres. Lake Avalon appears to have no direct surface water connection with
surounding lakes (Figur2 andFigure3).

Lake Avalon is a sandhill lake. Sandhill lakes gyadally sinkhole features in sandy
landscapes and lack significant accumulations of organic matter (JEA Inc. 2006).
Water levels can fluctuate dramatically.

Lake Avalon is surrounded by agricultural land uses, including tree plantations, with
some residatial development to the west, hardwood forest to the northwest, and
upland nonforestedreas to the southeast (Fig@randFigure4).

HYDROLOGY

Based upon the Districtés hydrologic | ake
Avalon is classified aa well drained ridge lake, with moderate groundwater leakage,
and high surface outflow.

The hydrologic data for Lake Avalon as obtained from®range County, Divisioof

Public Works/mBgineering(196Q 1983, 1987Y2000) and SJRWMD (20012008)
Observatimsfrom January 196March 1983 werenade at very irregal time

intervalsand were not considere@bservationfrom May 1987 March 2000 were
generally made monthly. In a limited number of cases, two readings were taken during
a given month. When this occed, only the first reading of the month was used.

SJRWMD observations (2002008) were gnerally made weekly.olconvert weekly
data to monthly data fahe purposef compatibility, only the first reading of the
month was usedean monthly stage fahe period May 1987April 2008 was 87.87t
NGVD, with 235 observations and a maximum and iminm stage of 93.21 ft and
79.95ft NGVD, respectively (Tablé). The hydrograph and percent exceedence
curves for Lake AvalonMay 1987 April 2008) are presentedhiFigure 5 and Figure
6, respectively.

According to Boniol et al. (1993), the lake is located in a region of 4 in. to 8 in. per year
of recharge to the Floridan aquifer.

St. Johns River Water Management District DRAFT 8/7/2008
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HYDRIC SOILS

The Soil Survey Geographic (SSURGO) Data Base (U.S. Departmenticfilage)
maps two hydric soil series occurring immediately adjacent to Lake A{figure 7);
these are Basinger and Smyrna. A brief description of each soilfeddes.

DRAFT 8/7/2008 St. Johns River Water Management District
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Lake Avalon location map (Clermont East USGS Quadrangle Map)
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Lake Avalon, Orange County, Florida
2004 Aerial Photography

Figure 3. Lake Avalon digital orthoaerial photograph
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Lake Avalon, Orange County, Florida
2004 Land Use / Cover

[ Residential 5
Il commercial
N Recreational [ Hardwood Forested Wetland ‘
B Agricuttural [ Mixed Forested Wetland 0 700
[0 upland Nonforested [l Non-Forested Wetland et
I Hardwood Forest
Figure 4. Lake Avalon map of land use/cover (SJRWMD 2004)
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Lake Avalon, Orange County, Florida

Soils Map .
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Figure 7. Lake Avalon soils map (SSURGO)
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The Basinger series consists of very deep, poorly drained and very poorly drained soils,
rapdly permeable soils in sloughs, depressions, low flats, and poorly defined drainage
ways. These soils formed in sandy marine sediments. Natural vegetation consists of
wax myrtle, St. Johnds wort, mainedendc ane,
pine, and other watdolerant plants (USDA, NRCS 2007a).

The Smyrna series consists of very deep, poorly drained to very poorly drained soils
that formed in thick deposits of sandy marine materials. Natural vegetation consists of
longleaf and slash pinesttvundergrowth of saw palmetto, running oak, gallberry, wax
myrtle and pineland threeawn (USDA, NRCS 2007b).

WETLANDS

The mapped wetlands of Lake Avalon are primarily wet prairie with some
bayhead/baygall, deep marsh, shallow marsh, shrub swamp, asitddrel shrub
(Figure 8),as classified by the SIRWMD Wetland Vegetation Classificatystet
(Kinser 1996) Community and fdroperiod information (Kinser 1996) is as follows:
Wet prairieis a communityf grasses, sedges, rushes, and herbs typically
dominated by sand cordgrass, maidencane, or a mixture of species and is usually
on mineral soils that are inundated for a relatively short duration each year, but
with prolonged soil saturatioBayhead/baygall iforested wetlands dominated by
one or more species of broadleaved, evergreen bay trees with soils usually organic
and nearly constantly saturated as well as being at least occasionally flooded.
Deep Marsh iseep water wetland dominated by a mixture of water lilies and

deep water emergent species and is spaermanently to permanently flooded.
Shallow marshis herbaceous or gramindicommunities dominated by species

such as sawgrass, maidencane, cattails, pickerel weed, arrowhead, or other
grasses and broad leaved herbs and occurs most often on organic soils that are
subject to lengthy seasonal inundatioBhrub swamps dominated by willows,
buttonbush, or similar appearing vegetation wattnual prolonged flooding.
Transitional shrulis dominated by transitional shrubby vegetation at upland
margins of wetter community types or on clear dwdricsites andhas prolonged

soil saturation with brief seasonal inundation.
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Lake Avalon General Information
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Figure 8. Lake Avalon wetland vegetation (Kinser 1996)
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Methods

METHODS

MFLs deteminationincorporats biologic, soils, and topographitata collected in the

field with information fom the scientific literature to develop a recommended MFLs
hydrologic regime. The MFLs methodology provides a processdorporating these
factors into theMFLs determination. This section describes the MFLs methodology

and assumptions used in the psxef developing recommended minimum levels for
Lake Avalon, including field procedures such as site selection and field data collection,
data analyses, and levels determination criteria. The SJIRWMD general MFLs
methodology is described more completelyhia(draff) Minimum Flows andLevek
MethodsManual(SJIRWMD 2006

FIELD SITE SELECTION

The minimum levels determination for Lake Avalon involved an extensive field effort
that was concentrated along transects. Transects are survey lines that aseady tr

the hydrologic gradient from open water to uplands. Three plant/soils/elevation
transects (1 through 8)ere located in the Lake Avalon floodplain (Figure 9). Data
from all threetransects were evaluated to develop the recommended minimum levels.
Field investigations were initiated as indicated in Tdble

Table 1. Lake Avalon transect description

Transect Type Date
1 Plant/soils/elevation March 23, 2000
2 Plant/soils/elevation March 23, 2000
3 Plant/soils/elevation April 18, 2007

Transects 1 and 2, located in the center section of tegvadte initiated in 2000 to
provide information upon which to base a preliminary MFLs determination for Lake
Avalon. Transect 3 was added in 2007 to provide information upon which to evaluate
the extreme eastern wetland lobe of Lake Avalon and to abee28Q1 preliminary

MFLs determination.
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Lake Avalon, Orange County, Florida
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Figure 9. Lake Avalon transect locations 1 through 3 and hydrologic control between the lake
and the eastern wetland lobe
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Methods

Elevations were measured along the transantssoils and vegetation were sampled to
characterize the influence of surface water flooding and dewataritige distribution
of soils and plant communities.

Field site selection began with the implementation of a site history survey and data
searchAll relevant availablexdsting information was collected from SIRWMD
library documents, project recorded, the hydrologic database, and SJIRWMD
Division of Surveying Services files. The information colleateay havencludedthe
following:

e Onssite and regional vegetation surveys and maps

e Aerial photography (existing and historical)

e Remote sensing (vegetati, 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

Occurrence recals of rare and endangerear and fauna

Data were reviewed to familiarize the investigator with site characteristics, locate
important basin features, and assess prospective samplingried@btential transect
locations were initially identified by using wetlands, soils, apdgoaphic maps.

Specific site selection included identifying upland to open water transects that crossed
common wetland types.

FiELD DATA COLLECTION

Transects were established in areas where marked, directional changes in vegetation,
soils, and the hyaditogic gradient were observeBJRWMD 2006h The main purpose

in using transects in these situations was to describe maximum variations over the
shortest distance in the minimum time (Martin and Coker 1992).

Site Preparation and Survey

Once a transetdcation was established, vegetation was trimmed along the transect to
allow a lineof-sight. Then, for plant/soils/elevation transegi®(sectd through 3),
elevations were recorded every 5 ft to 25 ft and at obvious elevation, vegetation, or soil
charges within the transect area.
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Latitude and longitudevere collected alon@ransecB by usinga global positioning
system (GPS)eceiver with apmpximatelyonemeter accuracy. GPS data were
unavailable foffransect 1 and 2. Typically, GPS points were collectelesfuent
intervals (every 50 t800 ft), varying depending upon the transength, the width of
plant communitychanges, and soils observatlonations. GPS data accurately located
specific transect features such as vegetation ecotones and facilitated data for future
recovery oftransect locations. The latitudinal and longitutiohata collected with GPS
were subsequently downloaded for map production and stored in both electronic and
paper files for future retrievals.

Soil Sampling Procedures

Detailed soil profiles were obtained alohgnsecs 1 through 3 (Figuré and Figure

9) at stations determined by observed soil characteristics, topography, and vegetation
communities. Soil profiles were described following standard Natural Resources
Conservation Service (NRCS) procedures (USDA, NRCS 1998a). Each soil horizon
(unique layerwas characterized with respect to texture, thickness, Mwgwsiatblor
(Kollmorgen Corp. 1992), structure, consistency, boundary, and presence of roots. The
procedure to document soils alohgansect 1 through 3 included

e Removing all loose leahater, 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 least 20 in.; and, using the completed soil description, specifying which hydric
soil indicators have beematched

e Examining soil to greater depths where field indicators were not easily seen within
20 in. of the soil surface

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

The following soil features, if present, were identified and located along the transect
line for determinatiorf soil surface elevations:

e Landward extent of hydric soils

¢ Landward extent of surface organics

¢ Landward extent of histic epipedldsurface organic horizon 86 in., in thickness)

e Landward extent of histosols (organic horizon > 16 in. thick within 3@fisoil
surface)

e Thickness of organic surface horizon

St. Johns River Water Management District DRAFT 8/7/2008
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Vegetation Sampling Procedures

SIJRWMD has wetland maps developed from aerial photography utilizing a unique
wetlandvegetatiorc | assi fi cat i onWellang\egetmtion SJ RWMDOG s
Classification SystertKinser 1996) was used to standardize wetland plant community
names in MFLdieldwork and in developing reports documenting the MFLs
determination.

The spatial extent of plant communities or transition zones (i.e., ecotones) among plant
communities was dermined using reasonable scientific judgment. Reasonable
scientific judgment involves the ability to collect and analyze information using
technical knowledge, personal skills, and experience to serve as a basis for decision
making (Gilbert et al. 1995k this case, such judgment was based upon field
observations of relative abundance of dominant plant species, occurrence and
distribution of soils and hydric soil indicators, and changes in land slope or elevation
along the hydrologic gradient. Plant coomities and transition zones were delineated
along a specialized line transect called a belt transect. A belt transect is a line with
width (belt width). It is essentially a widening of the line transect to form a long, thin,
rectangular plot divided intemaller sampling areas called quadrats that correspond to
the spatial extent of plant communities or transitions between plant communities
(Figure 10) The transect belt width will vary depending upon the type of plant
community to be sampled (SJRWMD 2@pa-or example, a belt width of 10 ft (5 ft

on each side of the transect line) may suffice for sampling herbaceous plant
communities of a floodplain marsh. However, a belt width of 50 ft (25 ft on each side
of the line) may be required to adequately regmea forested community (e.qg.,
hardwood swamfigure 10).
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