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Executive Summary

EXECUTIVE SUMMARY

This report describestt®t . Johns River Water Managemer
minimum flows and levels (MFLs) reevaluation fadian Lake in Volusia County

The SJIRWMD Governing Board adopted (MFLs) for Indian Lake on January 12,
2004 (Chapter 40@, Florida Administrative Cod§F.A.C]); ValentineDarby

1998). MFLs are to be reviewed periodically and revised as neSdetigqn
373.0421(3)Florida StatutegF.S]). Use of a recently completed hydrologic model

for Indian Lake (Robiso2009) indicated that the adopted MFLs were bheing met

under 2005 modeled conditions. Consequently, a reevaluation of the adopted Indian
Lake MFLs was performed. This reevaluation has resulted in the recommendation to
modify the adopted MFLs for Indian Lake (Table-ESbased on current SIRWMD
MFLs determination methodology.

SIJRWMD6s MFLs program, which is i mplement
Section 373.042 anflection373.0421, F.S., establishes MFLs for lakes, streams and

rivers, wetlands, and groundwater aquifers. SIRWMD expresses MFLstiplenul

flows or levels defimg a minimum hydrologic regim® the extent practical and

necessary to establish the limit beyond which further withdrawals would be

significantly harmful to the water resources or the ecology of the area (Section

373.042(1), F5.).

The recommended minimum levels for Indian Lake in Volusia County, Florida (Table

ES1) are intended to support the protection of aquatic and wetland ecosystems from
significant ecological harm caused by the consumptive use of water. In addition,

MFLs provide technical support ®RWMDO6s r egi onal water suppg
process (Section 373.0361, F.S.), the consumptive use permitting program (Chapter

40CG-2, [F.A.C]) and the environmental resource permitting program (Chapter 40C

44, F.A.C).

SIJRWMDreviewed the 10 environmental values identified in Ruld®273,

F.AC., and determined fdndianLa ke t hat the environment al
wildlife habitats and the passage of fi sh
value to the further devgbment of consumptive uses of surface and/or regional

ground water. Hence, thedianLake MFLs were developed primarily to protect this
environmental value. Based on a qualitative assessment, SJRWMD believes the
recommended MFLs developed primarily for thretection of significant harm to

Afish and wildlife habitats and the passa
environmental values fdndian Lake.
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Minimum Levels Reevaluation: Indian Lake, Volusia County Florida

MFLs take into account the ability of wetlands and aquatic communities to adjust to
changes infte return intervals of higland low water events. Therefore, MFLs allow

for an acceptable level of hydrologic change relative to existing hydrologic
conditions. When the use of water resources shifts the hydrologic conditions below
that defined by the MK, significant ecological harm is expected to occur. As it
applies to wetland and aquatic communities, significant harm is a function of changes
in the frequencies and durations of water level and/or flow events, causing
impairment of ecological structurasd functions.

The SJIRWMD multiple MFLs methodology (SJRWMD 2006; Neubauer et al. 2007)
was used to determine trecommendedinimum lake levels presented here. MFLs
determinations are based on evaluations of topographic, soils, and vegetation data
collected within plant communities associated with the water body and with
information collected from other aquatic ecosystems and from the scientific literature.

The recommended, reevaluated minimweguent higHevel for Indian Lake is 0.8

foat (ft) lowerthan the adopted minimufrequent higFH) because a differeiH

level criterion was used. The adoptdd level at Indian Lake corresponds to the
average elevation of a bay swamp community (Valefiliagby 1998). The
recommended, reevaluatEHi level caresponds to the average elevation of all
hardwood swamp elevah points surveyed in 2007 atahsects 1 and 2. Recent
surface water model results indicated that the average elevation of the bay swamp
represents a lake level that occurs less frequerdaty would be expected for the
minimumfrequent higHevel with a hydroperiod category of seasonally flooded.
Additionally, the bay swamp community as delineated in 1998, located upslope from
the hardwood swamp, represents a typical bayhead viegetammuiity in which
shallow groundwater seepage rather than the surface water of Indian Lake primarily
maintains the bayhead wetland characteristics.

The recommended, reevaluated minimum average (MA) level for Indian Lake is

ft lower than the adopted MA lelydecause a different MA level criterion was used.
The adopted MA level for Indian Lake equals the combined average elevation of the
hardwood swamp dtransect Jand the mixed swamp @tansect ValentineDarby
1998). The recommended, reevaluated MAelequals a 0-& soil water table

drawdown from the average soil surface elevation of the deep (> 8 in. thick) surface
organic soils observed in 2007 atafsects 1 and 2 within the shallow marshes and
hardwood swamps. The 6fBsoil water table drawdomvcriterion is commonly used

to determine a MA level where deep (> 8 in. thick) surface organic soils are identified
(SJRWMD 2006).

The recommended, reevaluated minimweguent low(FL) level for Indian Lake is
1.6 ft lower than the adopted minimudrequent low; due to more detailed soil
sampling in 2007, which increased the elevation range where organic soils were

St. JohngRiver Water Management District DRAFT 7/8/2009
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observed at Indian Lake. In 1998, when the original soil sampling was performed at
Indian Lake, the lake stage was at an extremely high letath prohibited soil
sampling within the deeply flooded shallow marsh. The addptddvel for Indian

Lake equaled a 2. soil water table drawdown below the average ground surface
elevation, where the Samsula muck was observed in the gum swanapssct 1

and the mixed swamp &tansect ZValentineDarby 1998). Currently, a 3@. soil

water table drawdown from the average ground surface eleyati@nehistic

epipedon (surface organic horizon 8 in. to 16 in. thick) or histosol (surface organic
horizon >16 in. thick),was identified in 2007 andas used in the reevaluation of
Indian Lake MFLs as the primary recommenéédevel criterion.

The hydrologic model for Indian Lake was calibrated for 2005 conditions. These
conditions included the mostaent land use information and groundwater levels
consistent with 2005 regional water use. Based on hydrologic model results,
SJRWMD concludes that the recommended MFLs for Indian Lake are protected
under 2005 conditions. To determine if changes in groutedwae allocations
subsequent to 2005 would cause lake levels to fall below the recommended MFLs for
Indian Lake, the existing Indian Lake hydrologic model should be run, using Floridan
aquifer potentiometric level declines, to reflect these changest@r use allocation.

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are drawn from the work performed
in association with the reevaluation of the minimum levels for Indian Lake.

1. Establishment and enforcement of the reevallianinimum levels for Indian
Lake, as presented in this document, should adequately provide for the protection
of the water resources or ecology of the area, lwimicludes the associated
floodplain at Indian Lake, from significant harm as a result oboomptive uses
of water (Table ES).

2. Information included in Appendix C concerning the use of the hydrologic model
and applicable SIRWMD regional groundwater flow model should be utilized to
assess whether water levels are likely to fall below MFLs usyksific water use
and land use conditions.

3. Periodic reassessments of these recommended minimum levels, based on
monitoring data collected in the future, would better assure that these levels are
providing the expected levels of protection of the wateyunees and ecology of
the areaMonitoring data would include periodic vegetation and sedampling,
as well as hydrologic model updates with future stage and aquifer data.

DRAFT 7/8/2009 St. Johns River Water Management District
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4. This reevaluation has resulted in the recommendation to modify the adopted
MFLs for Indian Lake based on current SIRWMD Mrfeletermination
methodology (Table E3).

5. The recommended modified MFLs for Indian Lake are not effective until adopted
by the SIRWMD Governing Board.

The results presented in this report are preliminary andhaiilbecome effective
unless the recommended MFLs are adopted by SIRWMD Governing Board rule.

Table ES-1. Adopted (Chapter 40C-8, F.A.C. 2004; Valentine-Darby 1998) and recommended,
reevaluated minimum surface water levels for Indian Lake, Volusia County
9232:%(:1 Adopted and Recommended
Minimum (ft NGVD) Recommended Elevation Recommended Recommended
Levels 1929 Hydroperiod (ft NGVD) Duration Return Interval
Datum Categories 1929 Datum
Minimum
frequent 37.0 Seasonally flooded 36.2 30 days 3 years
high
Minimum .
average 36.1 Typically saturated 35.0 180 days 1.5 years
Minimum Semipermanently
frequent low 34.4 flooded 32.8 120 days 5 years
ft NGVD = feet National Geodetic Vertical Datum
St. JohngRiver Water Management District DRAFT 7/8/2009
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Introduction

NTRODUCTION

This report describes the St. Johwo)s River
minimum flows and levels (MFLs) reevaluation fadian Lake in Volusia Qanty,

Florida The SIRWMD Governing Board adopted MFLs for Indian Lake on January

12, 2004 (Chapter 408, Florida Administrative CodgF.A.C]), based on work

performed by Valentin®arby 1998 (Appendix A)MFLs are to be reviewed

periodically and reviseds neededSection373.0421(3)Florida StatutegF.S]). Use

of a recently completed hydrologic model for Indian Lake (Rob2{B) indicated

thatthe adopted MFLs were not being met under 2005 land use and water use

conditions. Consequently, a reevadlaa of the adopted Indian Lake MFLs was

performed. This document describes that reevaluation.

MFL sPROGRAM OVERVIEW

The SIRWMD MFLs program, based on the requirements of Section 373.042 and
Section373.0421F.S. establishes MFLs for lakes, streams ainers, wetlands,

springs, and aquifers. Further, the MFLs program is subject to the provisions of

Chapter 40e8,F A Cand provides technical support t
supply planning process (Section 373.0361, F.S.) and the consumptiveragernue

(Chapter 40€2, F.A.C) and environmental resource permitting (Chapter-40C

F.A.C) programs. Based on the provisionsefle40G-8.011(3),F.A.C,  ithé

Governing Board shall use the best information and methods available to establish
limtswhi ch prevent significant harm to the
harm, or the environmental effects resulting from the reduction oftkenmg water

levels and/or flows below MFLs, is prohibited by Section 373.042(1p)E18 In

addition,AMFLs 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 to the water resources or

the ecology oftie area (Rule62-40.473(2) F.A.C).

Factors toBe Considered When Determining MFLs

According toRule62-40.473 F.A.C, in estalikhing MFLs pursuant to Section

373.042 andbection373.0421F.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

a. Recreation in and on the wat®&ule62.40.473(1)(a)F.A.C)
b. Fish and wildlifehabitats and the passage of figule62.40.473(1)(b)F.A.C)

DRAFT 7/8/2009 St. Johns River Water Management District
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Estuarine resourceR(1e62.40.473(1)(c)F.A.C)

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

Maintenance of freshwater storage and supRly€62.40.473(1)(e)i.A.C)
Aeghetic and scenic attributeRfle 62.40.473(1)(H)F.A.C)

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

h. Sediment loadsRule62.40.473(1)(h)F.A.C)
i. Water quality Rule62.40.473(1)(i))F.A.C)
j.  Navigation Rule 62.40.473(1)())F.A.C)

~ o a0

Q@

For several large system MFLs, such as the St. Johns River at State Road 50, Lake
Monroe, and Wekiwa Spring, a separate, detailed analyses oémeacbnmental
valueoccurred HSW Engineering 2007, Environmental Consulting and
Technology 2007, and Wetland Solutions, Inc 2008detailed analysis of
environmental values at Indian Lake was not performladaddition to these
factors, based on Section 373.0421(1), F.S., the followongiderations are also
required:

A Wh e nblishisgtminimum flows and levels pursuant to Section 373.042, the
department nGoverning Board shall consider changes and structural alterations to
watersheds, surface waters, amglifers and the effects such changes or alterstion
have had, and the cstnaints such changes or alterations have placed, on the
hydrology of an affected watershed, surface water, or aquifer, provided that nothing
in this paragrapkhall allow significant harm as provided by Section 373.042(1)
caused by withdrawal s. 0

Hydrology

The MFLs designate an environmentally protective hydrologic regime (i.e.,
hydrologic conditions that prevent significant ecological harm) and identify levels
and/or flows above which wataray beavalable foruse.MFLs define the frequency
and duratiorof high-, average and low water events necessary to protect
biologically relevant goals, criteria, and indicators that prevent significant harm to
aguatic and wetland habitats. Three MFLs are usually defined for each &ystem
minimumfrequent highminimum average, and minimufrequent lovd flows

and/or water levels. If deemed necessanypimum irfrequent highand/or minimum
infrequent lowflows and/or water levels are also defined. The MFLs represent
hydrologic statistics comprised of three componentsagnitude (a water level

St. JohngRiver Water Management District DRAFT 7/8/2009
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and/or flow), duration (days), and a frequency or return interval (yédisspricaly,
SJRWMDsynthesized the continuous duration and frequency components of the
MFLs into seven discreteydroperiod categoride facilitate MFLsdeterminations

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 categaresow being replaced with
specific duréion and return interval values.

MFLs take into account the 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 relabvié existing hydrologic

conditions (grayshaded area, Figure 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 communitggsfisant harm is a
function of changes in the frequencies of water level and/or flow events of defined
magnitude anduration, causing impairment or loss of ecological structures and
functions.

MFLs apply to decisions affecting permit applications, aextlons of water

shortages, and assessments of water supply sources. Surface water and groundwater
computer simulation models are used to evaluate existing and/or proposed
consumptive uses and the likelihood they might cause significant harm. Actual or
projected instances where water levels fall below established MFLs require the
SJRWMD Governing Board to develop recovery or prevention strateggesi@n
373.0421(2), F.S.). MFLs are to be reviewed periodically and revised as needed
(Section373.0421(3), F5.).

DRAFT 7/8/2009 St. Johns River Water Management District
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The existing hydrology curve represents the current lake or river stage or flow regim
The MFLs defined hydrology curve represents the new lake or river stage or flow reg
which provides for the reasonabibeneficial use of water (gray shaded area).

Figure 1.

Hypothetical percentage exceedence curves for existing and MFLs-defined
hydrologic conditions
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MFL SMETHODOLOGY

Minimum flows and levels (MFLs) determinations incorporate biological and
topographical information collected the field with stage data, wetlands, soils, and
landownership data from geographiformation system (GIS) coverages, aerial
photography, the scientific literature, and hydrologic and hydraulic models to
generate maMFLs regime. MFLs methodology providagprocess for incorporating

these factors. This section describes the MFLs methodology and assumptions used in
the MFLs determination process for Indian Lake, including field procedures such as
site selection and field data collection, and data analgsstional MFLs

methodology descriptions are located in (tieaft) Minimum Flows and Levels

Methods Manual$JRWMD 2008.

FIELD SITE SELECTION

Many factors are considered in the selection of field transect sites. Transects are fixed
sample lines acrossriver, lake, or wetland floodplain. Transects usually extend from
open water to uplands. Elevation, soils, and vegetation data are sampled along each
transect to characterize the influence of surface water flooding on the distribution of
soils and plancommunities.

Field site selection begins with the implementation of a site history survey and data
search. The team compiled all pertinent existing information by conducting data
searches of SJIRWMD library documents, project record files, the hydrologic
database, and SJIRWMD Division of Surveying Services files. The types of
information include

e Onssite and regional vegetation surveys and maps

e Aerial photography (existing and historical)

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

e Soil surveys, maps and soil descriptions

e Hydrologic data (hydrographs and stage duration curves)

e Environmental, engineering, or hydrologic reports

e Topographic survey profiles

e Occurrence records of rare and endangered flora and fauna

The field investigatiorat Indian Lake for the recommended minimum levels
described in this document occurred in April and May 2007. All the previously

DRAFT 7/8/2009 St. Johns River Water Management District
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identified types of information were considered in the selection of field transect sites
at Indian Lake, as well as the infortizen obtained in Valentin®arby (1998).

Data Analysis and Transect Site Identification

The compiled data were reviewed to familiarize the investigator with site

characteristics, locate important basin features that needed to be evaluated, and assess
prospective sampling locations. Copies of this information were organized and placed

in permanent files for future reference (SJRWMD 2006).

Potential transect locations at Indian Lake were initially identified from maps of
wetlands, soils, topography, armhtownership. Specific transect site selection goals
included

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

e Selecting multiple transect locations with common wetland communities@
them

e Establishing transects that traverse unique wetland communities

Transect charactetiss were subsequently fieleerified to ensure the particular

locations contained representative wetland communities, hydric soils, and reasonable
upland acess. These goals help to ensure ecosystem protection of commonly
occurring and unique wetland ecosystems at Indian Lake. Individual transect site
selection criteria for the final two transects are described iRéisalts and
Discussiorsection of this daement.

Field Data Collection

The field data collection procedure for determining MFLs involved collecting
elevation, soils, and vegetation data along fixed lines, or transects, across a
hydrologic gradient. Transects were established in areas wheseatlkerhanges in
vegetation and sail 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 describe maximum variationslwshortest
distances in the minimum time (Martin and Coker 1992).

Site Survey
Once a transect was established at Indian Lake, vegetation was trimmed to allow a

line-of-sight along the length of the transect. A measuring tape was then laid out
along thetransect. Elevation measurements were surveyed at regular intervals on the

St. JohngRiver Water Management District DRAFT 7/8/2009
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ground along the length of the transect. In general, at Indian Lake, the elevation
gradient is low and the vegetation communities are narrow in extent at the two
transects. Consequity, elevations were typically recorded atfiihtervals.
Additional elevations were measured, including obvious elevation changes,
vegetation community changes, and soil changes.

Latitude and longitude data were also collectesihga global positiomg system

(GPS) receiver at selected points along the length of the Indian Lake transects. These
data will be used to accurately locate specific features along the transects and
facilitate recovering transect locations in the future.

Soil Sampling Procedires

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

¢ Remuwing all loose leaimatter, 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 il indicators have been matched

e Performing deeper examination of soil where field indicators are not easily seen
within 20 in. of the surfacélt is always recommended that soils be excavated
and described as deep as necessary to make reliable irttopseand
classification.)

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

At Indian Lake, detailed soil profiles were observed at selected stations along each
transect line. Soil profiles were described following standard Natural Resource
Conservation Service (NRCS) procedurdSDA, SCS1987). Each soil horizon
(unigue layer) was described with respect to texture, thickness, Munsell color
(Kollmorgen Cop. 1992), structure, consisten@dpoundary, and presence of roots.

Soil sampling intervals varied along the two Indian Lakedects. The sampling
interval was dependent upon-site soil changes. Additional soil sampling
procedures are documented in (deaft) Minimum Flows and Levels &thods
Manual SJRWMD 2006).

DRAFT 7/8/2009 St. Johns River Water Management District
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Minimum Levels Reevaluation: Indian Lake, Volusia County Florida

The following soil features, if preseatthe Indian Lake aainsects, were identified
and the location marked along the transect line so that soil surface elevations could
also be determined for these features:

e Landward extent of hydric soils

e Landward extent of surface organics

e Landward extent of histic epiped@urface organic horizon 8 in. 6 in. thick)
e Landward extent of histosol&16 in-thick surface organic horizon)

e Thickness of organic surface horizon

Vegetation Sampling Procedures

SJRWMD has wetland maps developed from aerial photography utilizinigjaeu
wetlandvegetatiorc | assi fi cat i on Wstlgndg Yegatation SJ RWMD 6 s
Classification Syster(Kinser 1996) was used to standardize names ofvetland

plant communitessampledn MFLs fieldwork and in developing reports

documenting the MFLs deternaition.

The spatial extent of plant communities or transition zones (i.e., ecotones) among
plant communities was determined using reasonable scientific judgment. Reasonable
scientific judgment involves the ability to collect and analyze information using
technical knowledge, personal skills, and experience to serve as a basis for decision
making (Gilkert et al. 1995). In this case, such judgment was based upon field
observations of relative abundance of dominant plant species, occurrence and
distribution ofsoils and hydric soil indicators, and changes in land slope or elevation
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 with width elt width). It is essentially a widening of the line transect to form a
long, thin, rectangular plot divided into smaller sampling areas agliadrats that
correspond to the spatial extafitplant communities or transitions between plant
communities. fie transect belt width will vary depending upon the type of plant
community to be sampled (SJRWMD 2006). For example, a belt width of 10 ft (5 ft
on each side of the transect line) may suffice for sampling herbaceous plant
communities of a floodplain marsHowever, a belt width of 50 ft (25 ft on each side

of the line) may be required to adequately represent a forested community (e.qg.,
hardwood swamp(Figure 2)

Plants were identified and the percent cover of plant species was estimated if they
occurredwithin the established belt width for the plant community under evaluation
(quadrat). Percent cover is defined as the vertical projection of the crown or shoot
area of a plant to the ground surface, expressed as a percentage of the quadrat area.

St. JohngRiver Water Management District DRAFT 7/8/2009
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Figure 2. Example of belt transect through forested and herbaceous plant communities
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Minimum Levels Reevaluation: Indian Lake, Volusia County Florida

Percent cover as a measure of plant distribution is often considered as lpratef
ecological significance then density, largely because percent cover gives a better
measure of plant biomass thaime 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 frequentsumto more than 100% (SJRWMD 2006). Percent
coverwas estimated visually using cover classes (ranges of percent cover). The cover
class and percent cover ranges are a variant of the Daubenmire method {Mueller
Dombois and Ellenberg 1974) asdu mmar i z e d idmaft MndmRAMAORD s
andLevek Methods Manal (SJRWMD 2006). Plant species, plant communities and
percent cover data were recorded on field vegetation data sheets. The data sheets are
formatted to facilitate ata collection in the field and, also, computer transcription.

DATA ANALYSIS

The primay data analysis for information collected at Indian Lake consisted of using
a computer spreadsheet file to perform basic statistical analyses on the surveyed
elevation data. Vegetation and soils information collected along the transects were
incorporated \ith the elevation data. Descriptive statistics were calculated for the
elevations of the vegetation communities and specific hydric soil indicators. For
example, the average soil surface elevation of a hardwood swamp was calculated
together with the averagsurface elevation of histosols within the hardwood swamp.

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 dominant species, statistical results and soils
information are typically labeled on the graph. Specific transect elevation data from
Indian Lake are illustrated in th@esults and Discussi@ection of this document.

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

In establishing MFLs for water bodies pursuant to Section 373.042 and Section
373.0421, F.S., SJIRWMD identifies the environmental value or values most sensitive
to longterm changes in the hydrology of each waiady or watercourse. SJRWMD

then typically defines the minimum number of flood events and maximum number of
dewatering events that would still protect the most sensitive environmehialor

values. For example, for water bodies or watercourses fohviinecmost sensitive
environmental values may be wetlands and organic substrates, recommended MFLs
would reflect the number of flooding or dewatering events that allow for no net loss
of wetlands and organic substrates. Protecting the most sensitivenememial value

or values for each water body/course provides the best opportunity to establish MFLs

St. JohngRiver Water Management District DRAFT 7/8/2009
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protective of all the identified applicable environmental values identified in Rule 62
40.473,F.A.C.

SJRWMD uses the following working definitions when siolering these 10
environmental values:

1.

Recreation in and on the wadelhe active use of water resources and associated
natural systems for personal activity and enjoyment. These legal water sports and
activities may include, but are not limited to swimigyi scuba diving, water

skiing, boating, fishing, and hunting.

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

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

Transfer of d&ital materiab The movement by surface water of loose organic
material and associated biota.

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

Aesthetic ad scenic attributés Those features of a natural or modified
waterscape usually associated with passive uses, such-agbitung,
sightseeing, hiking, photography, contemplation, painting and other forms of
relaxation, that usually result in human emoébresponses of welileing and
contentment.

. Filtration and absorption of nutrients and other pollutanitke reduction in

concentration of nutrients and other pollutants through the process of filtration
and absorption (i.e., removal of suspended and ldeganaterials) as these
substances move through the water column, soil or substrate, and associated
organisms.

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

DRAFT 7/8/2009 St. Johns River Water Management District
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9. Water quality The chemical and physical properties of the aqueous phase (i.e.,
water) of a water body (lentic) or a watercourse (lotic) not included in definition
number 7 (i.e., nutrients amdher pollutants).

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

SJRWMD examined the 10 environmental values identified in Ruié®273,
F.A.C., through a matrix screarg tool (Tablel) to determine the most
restrictive environmental value. The screening process used field data
collected atindian Lake, the scientific literature, and expert opinion to
evaluate and score each environmental value relative to: 1) leviedkodf

harm from water withdrawals; 2) importance of the criterion to the water
body; and 3) legal constraints on the resource/water body (e.g., presence of
endangered species, Outstanding Florida Water,-stateed lands). The
environmental screening s@s indicate which environmental values are
relevant tolndian Lake and which criterion MFLs development should be
based on to afford protection to all other relevant environmental values. The
screening process serves to focus the evaluation and to dfapges of
analyses needed to complete the MFLs process.

For several large system MFLs, such as the St. Johns River at State Road 50, Lake
Monroe, and Wekiwa Springs, a separate, detailed analyses of each environmental
value occurred{ SW Engineering 20D, Environmental Consulting and
Technology 2007, and Wetland Solutions, Inc 2008). A detailed analysis of
environmental values at Indian Lake was not performed.

St. JohngRiver Water Management District DRAFT 7/8/2009
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Table 1 Minimum flows and levels decision matrix: Indian Lake

Criterion Level of | Importance | Resource Criterion
Resource | of Resource Legal Screening| Stage Criterion
Risk Value Constraints | Value Related? | Limiting ?

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

* Notes:

1. Evaluation of the level to which the resource is at risk. 0 = no risk; 1 = low risk, 2 = medium risk, 3 = high risk

2. Evaluation of importance of the criterion with respect to resource. 0 = no importance; 1 = low importance, 2 =mgatitamde, 3 = highly important

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

4. Screening value = sum of columns 1, 2, and 3. Indicates overall importance of critdiBstdevelopment.

5. Evaluation as to whether criterion is related to water level in resource. (Yes or No)

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

DRAFT 7/8/2009
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Minimum Levels Reevaluation: Indian Lake, Volusia County Florida

CONSIDERATION OF BASIN ALTERATIONS IN ESTABLISHING MFL s

Based 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 changes and alterations have placed, on the hydrology of an affected
watershed, surface water, or aquifer. However, when considering such changes and
alterations, SJRWMD cannot allow harm caused by withdrawals. To accomplish this,
SIJRWMD revews and evaluates available information, and makes site visits to
ascertain the following information concerning the subject watersheféce water

body, or aquifer:

e The nature of changes and structural alterations that have occurred
e The effects thédentified changes and alterations have. had

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

SJRWMD develops hydrologic models, which address existing structural features,
and uses these models to consider the effects thesesshzange had on the lotgrm
hydrology of water bodies for which recommended MFLs are being developed.

SJRWMDconsiderghat the existing hydrologic condition, which is used to calibrate
and verify the models, reflects the changes and structural aterdtiat have

occurred in addition to changes that are the result of groundwater and surface water
withdrawals existing at the time of model development. €bisideratiormay also

apply to vegetation and soils conditions if the changes, structuratiaks;aand

water withdrawals have been sufficiently large to affect vegetation and soils and have
been in place for a sufficiently long period to allow vegetation and soils to respond to
the altered hydrology. However, the condition of vegetation andraaysnot reflect

the longterm existing hydrologic condition if the changes, structural alterations, and
water withdrawals are relatively recent. This is because vegetation and soil conditions
do not respond to all hydrologic changes nor respond instanislige¢o changes in
hydrology that are sufficiently large to cause such change. SIRWMD typically
develops recommended MFLs based on vegetation and soils cosditad exist at

the time fieldvork is being performedo support the development of these
reoommended MFLs.

SJRWMDalsoprovides 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 protectingates resources

St. JohngRiver Water Management District DRAFT 7/8/2009
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or if the MFLs are appropriately set. If SIRWMD determines, based on modeling and
this data collection and evaluation process, that MFLs have not been appropriately
set, SJRWMD can establish revised MFLs.

If SIRWMD determines that recommended MFLs caneanbt under posthange
hydrologic conditions due to existing structural alterations, SJRWMD may consider
whether feasible structural or nsinuctural changes, such as changes in the operating
schedules of water control structures, can be accomplishedhsuche

recommended MFLs can be met. In such cases, SIRWMD may identify a recovery
strategy that incides feasible structural or reiructural changes.

MFL s COMPLIANCE ASSESSMENT

A hydrologic model for Indian Lake was developed to provide a mearsse$sing
whethercompliance with MFLs ischieved under specific water use and land use
conditions (Robiso200). This hydrologic model was calibrated for 2005
conditions. These conditions included the most recent land use information and
groundwater levs consistent with 2005 regional water use.

Any projected or planned hydrologic changeslfatianLake need to be assessed

from the point of view of MFLs. In the caseloflianLake, the most likely

significant changes will be caused by declines in titergiometric surface of the

Floridan aquifer caused by increased groundwater withdrawals. Therefore, before any
increased withdrawals are permitted, the potential aquifer declines will be assessed
first with the regional groundwater mod&Villiams 2006) and then with the

hydrologic mode(Robison 200). The declines determined by the groundwater

model are superimposed on the updated conditions surface water model to determine
MFLs compliance. A more detailed explanat@rtheuse of this hydrologic model

and the applicable SIRWMD regional groundwater flow model to assess whether
water levels are likely to fall below MFLs under specific water use and land use
conditions is presented in Appendix C. This appendix also includes an introduction to
the use of idrologic statistics in the SJIRWMD MFLs program.

An explanation

DRAFT 7/8/2009 St. Johns River Water Management District
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Minimum Levels Reevaluation: Indian Lake, Volusia County Florida

INDIAN LAKE GENERAL |NFORMATION

Indian Lakeis located in Volusia Countyapproximately 8 miles west of Daytona
Beach(Figures 3 and 4, within the Volusia Ridge Sets physiograptigision of the
Eastern Flatwoods Districthe Volusia Ridge Sets physiographic division contains
accreted coastal deposits consisting of four distinct ;paftatwoods plain of

subdued beach ridge sets, an eastern boundary sandandggstern set of beach
ridges forming a flatwoods plain, and a high coastal ridge. The plains are underlain
directly by fine sands and silty sand with some clay; whereas the ridges have well
drained sand soils (Brooks 198Recharge to the Floridan aquifer aroundian
Lakeis moderatg4-8 in. per year, Boniol et aR004). Land use for the area
surrounding Indian Lake is classified as either Forest, Wetland, Upland
nonforested, and WateFigQure5).

Indian Lake also residegithin the Tiger Bay State Forest. The Floridedartment of
Agriculture and Consumer Services, Division of Forestry, manages Tiger Bay State
Forest. Tiger Bay State Forest consists of large areas of swamp with embedded pine
islands and a large pine ridge area. The purchase of this forest began ianbi&r7,

the Environmentally Endangered Lands Program, with additional acquisitions made

in 1994 and 1998. Tiger Bay State Forest was severely impacted by the 1998 summer
wildfire firestorm. Approximately 15,000 acres of the forest were burned, including
anarea adjacent to Indian Laketip://www.fl-dof.com/state forests/tiger_bay.html

2007).

Tiger Bay State Forest is also managed as a Wildlife Management Area by the
Florida Fish and Wildfe Conservation Commission. Indian Lake and Rattlesnake
Pond are open for fishing and small boat use. Hunting for sdiied deer, hogs, and
small game is permitted during designated seasons. Additional recreational
opportunities on Tiger Bay State Fdraxlude wildlife viewing, hiking, picnicking,
horseback riding, and bicycling on designated forest roads. Wildlife in the area
includeswhite-tailed deerwild turkey, black bearwood stork wading birds, and
Bachman's sparrogttp://myfwc.com/recreation/cooperative/tiger _bay.2807).

Tiger Bay State Forest also contains two wells, one for the City of Ormond

Beach and one for the City of Daytona Beach, primarily providing potable water for
residential use. The City of Ormond Beach wells are located more than 4 miles north
of Indian Lake. The City of Daytona Beach western Weltl contains 21 wellswith

12 of the wells within a-2nile radius of Indian Lake (Figu#. The City of Daytona
Beach consumptive use permit (QURRermit ID 8834jssued by SIRWMD on March

9, 2005, authorized the use of 5,898.4 million gallons per yeay) (ofid-loridan

aquifer withdrawals from a total of 26 wells, to serve a projected population of 96,400
people in 2011, with water for household, commercial/industrial, urban landscape,
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Indian Lake General Information

and water utility type uses. During 2006, approximately 1,706.0 mijiaions per

year (mgy)werepumped from the 12 City of Daytona wells located withirrai2
radius of Indian Lake (personal communicatiaith SJIRWMD CUP compliance
manager2007). An additional active Floridan aquifer consumptive use permit within
a 2mile radius of Indian Lake exists for the Tomoka Correctional Institute (5.5 mgy;
Permit ID 4363).

INDIAN LAKE M ORPHOMETRY AND HYDROLOGY

Indian Lake covers approximately 65 acres when the stage equals 37.0 ft National
Geodetic Vertical Datum (NGVD), acdding to the U.S. Geological Survey (USGS)
guadrangle map (1:24,000 scalaedian Lake is located at the southern edge of the
Middle Haw Creek surface water sbhsin which drains to the north within the

Lower St. Johns River basin (Figure Bhe lake lasin has aimplemorphology

comprised of single, relatively deep podtathometer data (SJRWMD 2005)

indicated that the majority of the lake bottom occurred at elevations between 23 ft and
28 ft NGVD. The minimum recorded Indian Lake bottom elevatiaraksy 19.6 ft

NGVD.

There are no surface water inflows or outflavindian Lake as typifies a seepage

or sandhill lakeOverland flowto the north towards Coon Pomgay occur

during extremely high rainfall events but it has not been quantified aetylik
occurs only for very brief time periodSeepager sandhill lakes located in

recharge areas, such as Indian Lake, generally experience greater lake stage
fluctuations than lakes in discharge areas (Schiffer 1996). Indian Lake was classified
as a welldrained ridge lake with moderate leakage and a high range of stage
fluctuation (Epting et al 2008). Sandhill lakes receive water from rainfall and the
surficial aquifer. As the rain enters the soil and recharges the surficial aquifer system,
the water tale near a lake rises above the lake water level, allowing the lake to
receive seepage from the surficial aquifer (Schiffer 1996). During periods of intense
rainfall the lake water level may rise above the local water table and the general
surficial aquiferflow direction will be away from the lake. This condition usually is
temporary (Schiffer 1996).

Surface water level data (Figusgfor Indian Lake has been collected generally on a
weekly schedule from March 8, 1988, to the present. The gauge iddocatee east
lakeshore near the boat ramp. At the time of this MFLs reevaluation, during the
period of record, the lake level fluctuated betw28r6ft and 38.8 ft NGVD (range
10.2ft), with median and average levels equad4ol and34.3 ft NGVD,

respetively (Figure6). Figure7, asimulatedstage duration curve, illustrates typical
water levels for Indian Lake range between 33.5 ft and 36.5 ft NGWB simulated
stage data were used to create the stage duration curve due to the data gaps in the
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actud stage data. Additional hydrologic information on Indian Lake, including a
description of the hydrologic model analyses, the Indian Lake watershed, surficial
and intermediate groundwater movement, and MFL compliance is located in
Appendix C.
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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
5 District, Geographic Information

1 O 5 0 1 M| |es Systems, Program Management,

P.0.Box 1429, 4049 Reid Street

[ B | Palatka, Florida 32178-1429
Tel: (386) 329-4176
1=163003

Author jmace. Source.G\FILES\ARCMAP\INDIAN LAKE\Nndain lake land use and basing mxd, Time:7/5/2009 2.36:13 PM

Figure 3. Indian Lakelocation map
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P.O.Box 1420, 4049 Reid Street
E- Palatka, Florida 32178-1429
O CUP Wells Tet (386) 329-4176
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Anhcr Jmace. Source:G $ILE_S\ARCMAP\\I~IDIN‘I LAKE\ndian lake with CUP INFO mxd. Yln;e 7/9/2007 10:53:11 AM

Figure 4.Aerial photograph of Indian Lake with CUP wells
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Figure5. Indian Lake 2004 land use and surface water basin
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Indian Lake Stage
Period of Record March 8, 1988 to June 1, 2009
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Figure 6. Indian Lake stage from March 1988y 2009
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Figure 7.Stage durgon curve for Indian Lake
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INDIAN LAKE WETLANDS

SJRWMD geographic information system (GIS) wetland coverage (Fyure

illustrates the bayheduardwood swamp wetland community completely encircling
Indian Lake. The bayhedthrdwood swamp wetland commiyndesignation

indicates that the two vegetation community types were difficult to delineate
individually on the aerial imagery. The two field transects surveyed in 2007 at Indian
Lake traversed shallow marsh, hardwood swamp, bayhead, transitional low
flatwoodsbayhead and low flatwoods vegetation communities. Detailed wetland
community descriptions are presented in the Results and Discussion section of this
document for the two transects located at Indian Lake.

INDIAN LAKE SOILS

Lake hydrology is relateto the development of hydric soils. These substrates are
saturated, flooded, or ponded long enough during the growing season to develop
anaerobic conditions in the upper p&6DA, SCS1987). Hydric soil (Samsula

series) was mapped exclusively at thershine of Indian Lake (Figur@ Soil Survey
Geographic [SSURGO] Database). The Samsula series consists of very deep, very
poorly drained, rapidly permeable soils that formed in moderately thick beds of
hydrophilicplant remains and are underlain by san@yine sediments.

AEV Consulting, contractor to SIRWMD, performed field soil sampling at Indian
Lake on April 17 and May 1, 2007. Hydric soigith extensive areas of organic soil,
were identified at each transeEktensive areas of organic soils atgpical at

sandhill lakes, such as Indiarhe field soil sampling results were integral to the
MFLs determinations. Transespecific field soil sample descriptions are presented
in the Results and Discussion section of this document.
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Figure 8. Indian Lake wetland vegetation map
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Figure 9. Indian Lake soil series map
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Results and Discussion

RESULTS AND DISCUSSION

To reevaluate and recommend MFLs for Indian Lake in 2007, elevation, soils, and
vegetation field data were obtained at two transect locations. dt¢tisrs describes

the Indian Lake transect site selection criteria, the data collected at each transect
location, the primary level determination criteria, concluding with a description of the
MFLs determinations for Indian Lake.

FIELD DATA TRANSECT 1

Transect 1 was located on the north shore of Indian Lake in order to characterize the
shallow marsh, hardwood swamp, bayhead, and low flatwoods communities at this
location (FigureB and FigurelO; Table2). At Transect 1the bayhead community is
relativelybroad, extending to the north towards Coon Pond and Scoggin Lake.

Table 2. Transect 1 location and fieldwork dates

Latitude — Longitude
(Station 0; low flatwoods)

Latitude — Longitude
(Station 169; bayhead
and direction change)

Latitude — Longitude
(Station 560; lake edge—
open water)

Transect 1—

Location and Dates

of Fieldwork

291017.71-81 10 02.99

291017.08 —81 10 04.66

2910 13.60 - 81 10 02.69

North shore of

Indian Lake, April—

May 2007

Vegetation at Transect 1

Transect 1 began in the Idlatwoods (stationsity0) and traversed 169 ft in a
southwesterly direction and then an additional 391 ft in a southerly direction through
a transitional low flatwoodbayhead (stations ¥00), abayhead (stations 93880), a
hardwood swamp (stations 38B0), a shallow marsh (48640), and terminated in
the open water of Indian Lake (station 5600) (Figuredsl0, 11, and12, Tables3

and4).

The low flatwoods (stations @0) was a pine plantation containing slash pines less
than 15 ft in height and approwately 7 years in age. The low flatwoods vegetation
included abundant broomsedgeiropogon virginicusand Virginia chain fern
(Woodwardia virginic numerous saw palmett8érenoa repensslash pineRinus
elliottii), bracken fernRteridium aquilinun), and loblolly bay Gordonia lasianthuys
saplings; and scattered hatpiEsi¢caulon sp andsphagnum
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Figure
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