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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This report describes the St. Johns River
(SJRWMD) minimum flows and levels (MFLSs) re -evaluation for Indian
Lake in Volusia County . The SIRWMD Governing Board adopted
minimum levels for Indian Lake on January 12, 2004 (Chapter 40C-8,
Florida Administrative Code ( F.A.C.) 2004; Valentine-Darby 1998). MFLs
are to be reviewed periodically and revised as needed (Chapter
373.0421(3)FS). Use of a recently completed hydrologic model for

Indian Lake (Robison 2007) indicated that the adopted minimum levels
were not being met under 2005 modeled conditions. Consequently, a re-
evaluation of the adopted Indian Lake MFLs was performed. This re-
evaluation has resulted in the recommendation to modify the adopted
MFLs for Indian Lake (Table ES-1) based on current SIRWMD MFL
determination methodology.

SIRWMDds MFLs Program, which is 1 mplement e
requirements of Sedion 373.042 and 373.0421, F.S., establishes MFLs for

lakes, streams and rivers, wetlands, and groundwater aquifers. SJIRWMD

expresses MFLs in multiple flows or levels defining a minimum

hydrologic regime, to the extent practical and necessary to establish the

limit beyond which further withdrawals would be significantly harmful

to the water resources or the ecology of the area (Section 373.042(1),

F.S)).

The protection of non-consumptive uses of water, including navigation,
recreation, fish and wildlife habitat, and other natural resources are
considered when developing MFLs. MFLs take into account the ability of
wetlands and aquatic communities to adjust to changes in the return
intervals of high and low water events. Therefore, MFLs allow for an
acceptable level of hydrologic change relative to existing hydrologic
conditions. When the use of water resources shifts the hydrologic
conditions below that defined by the MFLs, 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 structures and functions.
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The SJIRWMD multiple MFLs methodology (SJRWMD 2006; Neubauer et
al. 2007) was used to determine the minimum 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, along with information collected fro m other aquatic ecosystems and from
the scientific literature. The recommended re-evaluated minimum frequent high
level for Indian Lake is 0.8 ft lower than the adopted minimum frequent high
(MFH) because a different MFH level criterion was used. The adopted MFH
level at Indian Lake corresponds to the average elevation of a bay swamp
community (Valentine -Darby 1998). The recommended reevaluated MFH level
corresponds to the average elevation of all hardwood swamp elevation points
surveyed in 2007 at Transeds 1 and 2. Recent surface water model results
indicated that the average elevation of the bay swamp represents a lake level,
which occurs less frequently than would be expected for the minimum frequent
high level 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 vegetation community, where
shallow groundwater seepage rather than the surface water of Indian Lake
primarily maint ains the bayhead wetland characteristics.

The recommended re-evaluated minimum average level for Indian Lake is 0.9 ft
lower than the adopted minimum average (MA) level, because a different MA
level criterion was used. The adopted MA level for Indian Lake equals the
combined average elevation of the hardwood swamp at T-1 and the mixed
swamp at T-2 (Valentine-Darby 1998). The recommended reevaluated MA
level equals a 0.3 ft soil water table drawdown from the average soil surface
elevation of the deep (> 8 in. thick) surface organic soils observed in 2007 at
Transects 1 and 2 within the shallow marshes and hardwood swamps. The 0.3
soil water table drawdown criterion is commonly used to determine a MA level
where deep (> 8 in. thick) surface organic soils areidentified (SJRWMD 2006).

The recommended re-evaluated minimum frequent low level for Indian
Lake is 1.6 ft lower than the adopted minimum frequent low, due to
more detailed soil sampling in 2007, which increased the elevation range
where organic soils were observed at Indian Lake. In 1998 when the
original soil sampling was performed at Indian Lake, the lake stage was
at an extremely high level, which prohibited soil sampling within the
deeply flooded shallow marsh. The adopted minimum frequent low
level for Indian Lake equaled a 20-in. soil water table drawdown below
the average ground surface elevation where the Samsula muck was
observed in the gum swamp at T-1 and the mixed swamp at T-2
(Valentine-Darby 1998). Currently, a 30-in, soil water table drawdown
from the average ground surface elevation where a histic epipedon
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(surface organic horizon 8 to 16 in. thick) or histosol (surface organic
horizon >16 in. thick), identified in 2007, was used in the re-evaluation
of Indian Lake MFLs as the primary re commended minimum frequent
low level criterion.

The hydrologic model for Indian Lake was calibrated for 2005
conditions. These conditions included the most recent land -use
information and groundwater levels consistent with 2005 regional water
use. Based onhydrologic model results, SIRWMD concludes that the
recommended MFLs for Indian Lake are protected under 2005
conditions. To determine if water use increases subsequent to 2005
would cause water levels to fall below the recommended MFLs for
Indian Lake, the existing hydrologic model must be updated to include
changes in groundwater levels related to increases in water use, and if
necessary, changes in land use in the Indian Lake drainage basin.

CONCLUSIONS AND RECO MMENDATIONS

The following conclusions an d recommendation are drawn from the
work performed in association with the re -evaluation of the minimum
levels for Indian Lake.

1. Establishment and enforcement of the re-evaluated minimum levels
for Indian Lake, as presented in this document, should adequately
provide for the protection of the water resources or ecology of the
area, which includes the associated flood plain at Indian Lake, from
significant harm as a result of consumptive uses of water (Table ES
1).

2. Periodic reassessments of these recommendedninimum levels,
based on monitoring data collected in the future, would better
assure that these levels are providing the expected levels of
protection of the water resources and ecology of the area.

3. This re-evaluation has resulted in the recommendation to modify
the adopted MFLs for Indian Lake based on current SRWMD MFL
determination methodology (Table ES-1).

The results presented in this report are preliminary and will not become
effective unless the recommended MFLs are adopted by SIRWMD
Governing Board rule.

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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Table ES1. Adopted (Chapter 40C-8, F.A.C. 2004; ValentineDarby 1998)
and recommended re-evaluated minimum surface water levels for
Indian Lake, Volusia County

Adopted Adopted and Recommended
. Elevation Recommended Elevation Recommended Recommended
Minimum Levels (ft NGVD) Hydrop eriod (ft NGVD) Duration Return Interval
1929 datum Categories 1929 datum

Minimum Frequent 37.0 Seasonally Flooded 36.2 30 days 3 years
High Level
Minimum Average 36.1 Typically Saturated 35.0 180 days 1.5 years
Level
Minimum Frequent 34.4 Semipermanently 32.8 120 days 5 years

Low Level

Flooded
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INTRODUCTION

INTRODUCTION

Thisreport descri bes the St. Johns River Water
(SJRWMD) Minimum Flows and Levels (MFLs) re -evaluation for Indian Lake in

Volusia County . The SJIRWMD Governing Board adopted minimum levels for

Indian Lake on January 12, 2004 (Chapter 40G8, Florida Administrative Code

(F.A.C.) 2004; ValentineDarby 1998). MFLs are to be reviewed periodically and

revised as needed (Chapter 373.0421(3), Florida StatutesH.S)). Use of a

recently completed hydrologic model for Indian Lake (Robison 2007) indicated

that the adopted minimum levels were not being met under 2005 land -use and

water use conditions. Consequently, a re-evaluation of the adopted Indian

Lake levels was performed. This document describes that re-evaluation.

MFLs Program Overview

TheStJohns River Water Management Districtds
and Levels (MFLs) Program, based on the requirements of Section 373.042 and
373.0421F.S. establishes MFLs for lakes, streams and rivers, wetlands,

springs, and aquifers. Furthermore, the MFLs Program is subject to the

provisions of Chapter 40C-8, F.A.C, and provides technical support to

SIJRWMD&s regional water supply planning pro
the consumptive use-permitting (Chapter 40C -2, F.A.C.) and environmental

resource permitting (Chapter 40C-4, F.A.C.) programs. Based on the provisions

of Section 40G8.011 (3),F.A.C., 0. .the Governing Board shal
information and methods available to establish limits which prevent significant

harm to the water resourcesor ecol ogy . O Significant harm
environmental effects resulting from the reduction of long -term water levels

and/or flows below MFLs, is prohibited by Section 373.042(1a)(1b), F.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 further withdrawals would be significantly harmful to

the water resources or the ecology of the area (Section 6240.473(2), F.A.C.).

Factors to be Considered when Determining MFLs

According to Section 62-40.473 F.A.C., in establishing MFLs pursuant to
Sections 373.042 and 373.042F.S.,consideration shall be given to natural
seasonal fluctuations in water flows or levels, nonconsumptive uses, and

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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environmental values associated with coastal, estuarine, riverine, spring,
aquatic, and wetlands ecology, including:

a. Recreation in and on the water (Section 62.40.473 (1) (a),
F.A.C)

b. Fish and wildlife habitats and the passage of fish (Section
62.40473 (1) (b),F.A.C))

C. Estuarine resources (Section 62.40.473 (1) (ck.A.C.)

d. Transfer of detrital material (Section 62.40.473 (1) (d),F.A.C.)

e. Maintenance of freshwater storage and supply (Section
62.40.473 (1) (e)F.A.C))

f. Aesthetic and scenic attributes (Section 62.40.473 (1) (f),
F.A.C)

g. Filtration and absorption of nutrients and other pollutants
(Section 62.40.473 (1) (Q)F.A.C.)

h. Sediment loads (Section 62.40.473 (1) (h)F.A.C.)

i Water quality (Section 62.40.473 (1) (i)F.A.C.)
B Navigation (Section 62.40.473 (1) (j),F.A.C.)

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 water is available for reasonable -beneficial

use. Reasonablebenef i ci al use is defined as o0t he u
as is necessary for economic and efficient utilization for a purpose and in a
manner which is both reasonabl e and consi st

(Section 373.01913), F.S.).

The MFLs define the frequency and duration of high, average, and low water
events necessary to protect biologically relevant goals, criteria, and indicators
that prevent significant harm to aquatic and wetland habitats. Three MFLs are
usually defined for each system - minimum frequent high, minimum average,
and minimum frequent low , flows and/or water levels. If deemed necessary, a
minimum infrequent high and/or minimum infrequent low flows and/or

water levels are also defined. The MFLs represent hydrologic statistics

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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comprised of three components: a magnitude (a water level and/or flow),
duration (days), and a frequency or return interval (years). SIRWMD staff has
synthesized the continuous duration and frequency components of the MFLs
into seven discretehydroperiod categories to facilitate MFLs determinations
for lakes, rivers, and wetlands. The hydroperiod categories and the related
frequencies and durations are defined in 40C-8.021,F.A.C., and summarized in

Table 1.

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

Seawnally 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

The MFLs are water levels and/or flows that primarily serve as hydrologic
constraints for water supply development, but may also apply in
environmental resource permitting. MFLs take into account the ability of
wetlands and aquatic communities to adjust to changes in the return intervals
of high and low water events. Therefore, MFLs allow for an acceptable level of
change to occur relative to the existing hydrologic conditions (gray shaded
area, Figure 1). However, when use of water resources shifts the hydrologic
conditions below that defined by the MFLs, significant ecological harm occurs
(pink diagonally -lined area, Figure 1). As it applies to wetland and aquatic
communities, significant harm is a function of changes in the frequencies of
water level and/or flow events of defined duration, causing impairment or loss
of ecological structures and functions.

MFLs apply to decisions affecting permit applications, declarations of water
shortages, and assessments of water gpply sources. Surface 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 strategies
(Chapter 373.0421(2), F.S.). MFLs are to be reviewed periodically and revised
as needed (Chapter 373.0421(3), F.S.).

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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Figure 1. Hypothetical percentage exceedence curvesfor existing and MFLs

defined hydrologic conditions
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The existing hydrology curve represents the current river stage or flow regime.
The MFLs defined hydrology curve represents the new river stage or flow regime, which
provides for the reasonable-beneficial use of water (gray shaded aren).
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MFLs METHODOLOGY

MFLs determinations incorporate biological and topographical information
collected in the field with stage data, wetland, soils, and land ownership data
from geographical information system (GIS) coverages, aerial photography, the
scientific literature, and hydrologic and hydraulic models to generate a MFLs
regime. MFLs methodology provides a process 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 analyses. Additional MFLs
methodology descriptions are located in the MFLs Methods ManualSJRWMD
2006).

Field Site Selection

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

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 files. The types of
information include:

e On-site and regional vegetation surveys and maps

e Aerial photography (existing and historical)

o 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 investigation at Indian Lake for the recommended minimum levels
described in this document occurred in April and May 2007. All the previously
identified types of information were considered in the selection of field

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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transect sites at Indian Lake, as well as the information obtained in Valentine -
Darby (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 fut ure reference (SJRWMD 2006).

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

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

2) Selecting multiple transect locations that have common wetland
communities among them

3) Establishing transects that traverse unique wetland communities

Transect characteristics were subsequently field verified to ensure the
particular locations contained representative wetland communities, hydric
soils, and reasonable upland access. 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 in the Results and Discussion section of this document.

Field Data Collection

The field data collection procedure for determining MFLs involved collec ting
elevation, soils, and vegetation data along fixed lines, or transects, across a
hydrologic gradient. Transects were established in areas where there are
changes in vegetation and soil, and the hydrologic gradient was marked
(SJRWMD 2006). The main pupose in using transects in these situations, where
the change in vegetation and soils is clearly directional, was to describe
maximum variations over the shortest distance in the minimum time (Martin

and Coker 1992).

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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Site Survey

Once a transect was estalished 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 the transect. Elevation measurements were surveyed at
regular intervals on the 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. Consequently, elevations were typically
recorded at 10-ft intervals. Additional elevations were measured, includ ing
obvious elevation changes, vegetation community changes, and soil changes.

Latitude and longitude data were also collected with a Global Positioning
System (GPS) receiver at selected points along the length of the Indian Lake
transects. These data wll be used to accurately locate specific features along
the transects and facilitate recovering transect locations in the future.

Soil Sampling Procedures

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:

Remove all loose leaf matter, needles, bark, and other easily
identified plant parts to expose the soil surfa ce. Dig a hole and
describe the soil profile to a depth of at least 20 in. (in). Using the
completed soil description, specify which hydric soil indicators
have been matched.

Perform deeper examination of soil where field indicators are not

easily seen within 20 in. of the surface. It is always recommended that
soils be excavated and described as deep as necessary to make reliable
interpretations and classification.

Pay particular attention to changes in micro topography over short
distances. Small elevation changes may result in repetitive sequences
of hydric/non -hydric soils and the delineation of individual areas of
hydric and non -hydric soils may be difficult (US Department of
Agriculture 1998).

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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At Indian Lake detailed soil profiles were observed at sel ected stations along
each transect line. Soil profiles were described following standard NRCS
procedures (USDA Soil Survey Staff 1987). Each soil horizon (unique layer) was
described with respect to texture, thickness, Munsell Color (Kollmorgen
Corporation 1992), structure, consistence, boundary, and presence of roots.

Soil sampling intervals varied along the two Indian Lake transects. The
sampling interval was dependent upon on -site soil changes. Additional soil
sampling procedures are documented in the MFLs Methods ManualSJRWMD
2006).

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

. Landwar d extent of hydric soils

. Landward extent of surface organics

. Landward extent of histic epipedon (surface organic horizon
8-15 in. thick)

. Landward extent of histosols (> 16 in.-thick surface organic
horizon)

. Thickness of organic surface horizon

Vegetation Sampling Procedures

Vegetation sampling associated with MFLs determinations was completed with
a specialized line transect called a belt transect. A belt transect is a line transect
with width (belt width). It is essentially a widening of the line transec tto form
a long, thin rectangular plot divided into smaller sampling areas called

guadrats that correspond to the spatial extent of plant communities or
transitions between plant communities (Figure 2). The transect belt width will
vary depending upon the type of plant community to be sampled (SJRWMD
2006). For example, a belt width of 10 ft (5 ft on each side of the transect line)
may suffice for sampling herbaceous plant communities of a floodplain marsh.
However, a belt width of 50 ft (25 ft on each side of the line) may be required to
adequately represent a forested community (e.g., hardwood swamp)(Figure 2).

Plants were identified and the percent cover of plant species was estimated if
they occurred within the established belt width for the plant c ommunity under
evaluation (quadrat). Percent coveris defined as the vertical projection of the

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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crown or shoot area of a plant to the ground surface expressed as a percentage
of the quadrat area. Percent cover as a measure of plant distribution is often
considered as being of greater ecological significance than density, largely
because percent cover provides a better measure of plant biomass than does the
number of individuals. The canopies of the plants inside the quadrat will often
overlap each other, sothe total percent cover of plants in a single quadrat will
frequently add up to more than 100% (SJRWMD 2006). Percent cover is
estimated visually using cover classes (ranges of percent cover) (Table 2).

Table 2. Summary of Cover Classes and Percent Cogr Ranges (SJRWMD 2006)

Cover Class Percentage Cover Range Descriptor
0 <1% Rare
1 1-10% Scattered
2 11-25% Numerous
3 26-50 % Abundant
4 51-75% Co-dominant
5 >75 % Dominant

The cover classes and percent cover ranges are a variant ofhe Daubenmire
method (Mueller -Dombois and Ellenberg 1974). It is important that the same
person or team estimate plant cover in each quadrat or community along a
transect because the estimation is likely to vary from person to person or team
to team. Plant species, plant communities and percent cover data are recorded
on field vegetation data sheets (Appendix B). The data sheets are formatted to
facilitate data collection in the field and also computer transcription. A detailed
explanation of the field v egetation sheet is located in the MFLs Methods
Manual (SJRWMD 2006).

The Wetlands Diagnostic Characteristics (Kinser 1996) was used to standardize
wetland plant community names recorded in the field. SJRWMD has wetland
maps developed from aerial photogra phy utilizing this classification system.

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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Figure 2. Example of belt transect through forested and herbaceous plant communities
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MFLS METHODOLOGY

Data Analysis

The primary data analysis for information collected at Indian Lake consisted of
performing basic statisti cal analyses on the surveyed elevation data in a computer
spreadsheet file. Vegetation and soils information collected along the transects were
incorporated with 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
along with the average surface elevation of histosols within the hardwood swamp.

Transect elevation data were also graphel to illustrate the elevation profile between
the open water and upland community. Location of vegetation communities along
the transect with a list of dominant species, statistical results and soil information
are typically labeled on the graph. Specific transect elevation data from Indian Lake
are illustrated in the RESULTS AND DISCUSSION section of this document.

Hydrologic Modeling

A hydrologic model for Indian Lake was developed to provide a means of assessing
whether the recommended MFLs are achieved under specific water use and land use
conditions (Robison 2007). This hydrologic model was calibrated for 2005
conditions. These conditions included the most recent land -use information and
groundwater levels consistent with 2005 regional water use.

An example of the use of a hydrologic model to assess whether MFLs are achieved
under specific water use and land use conditions is presented in Appendix A

Preliminary Minimum Levels Determination: Indian Lake, Volusia County
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INDIAN LAKE GENERAL INFORMATION

INDIAN LAKE GENERAL INFORMATION

Indian Lake is located in Volusia County approximately eight miles west of

Daytona Beach within the Tiger Bay State Forest (Figure 3). The Florida

Department 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 in 1977 under the Environmentally Endangered Lands Program, with
additional acquisitions made in 1994 and 1998. Tiger Bay State Forest was severely
impacted by the 1998 Summer Wildfir e Firestorm. Approximately 15,000 acres of
the forest were burned, including an area adjacent to Indian Lake (http://www.fl -
dof.com/state_forests/tiger_bay.html 2007).

Tiger Bay State Faest is also managed as a Wildlife Management Area by the
Florida Fish and Wildlife Conservation Commission. Indian Lake and Rattlesnake
Pond are open for fishing and small boat use. Hunting for whitetail deer, hogs, and
small game is permitted during desi gnated seasons. Additional recreational
opportunities on Tiger Bay State Forest include wildlife viewing, hiking,

picnicking, horseback riding, and bicycling on designated forest roads. Wildlife in
the area includes white -tailed deer, wild turkey , black bear, wood stork , wading
birds, and Bachman's sparrow

(http://Imyfwc.com/recreation/coopera  tive/tiger_bay.asp 2007).

Tiger Bay State Forest also contains two well fields, 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 four
miles north of Indian Lake. The City of Daytona Beach western well field contains
21 wells with 12 of the wells within a two -mile radius of Indian Lake (Figure 3).
The City of Daytona Beach consumptive use permit (CUP Permit ID 8834) issued
by SIRWMD on March 9, 2005 authorized the use of 5,898.4 million gallons per year
(MGY) of Floridan 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 lan dscape, and water utility type uses. During 2006,
approximately 1,706.0 MGY was pumped from the 12 City of Daytona wells located
within a two -mile radius of Indian Lake (personal communication, Phil Fairbank,
SJRWMD CUP compliance manager 2007). An additional active Floridan aquifer
consumptive use permit within a two -mile radius of Indian Lake exists for the
Tomoka Correctional Institute (5.5 MGY; Permit ID 4363).
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INDIAN LAKE GENERAL INFORMATION

Figure 3. Aerial photo of Indian Lake with CUP wells
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INDIAN LAKE GENERAL INFORMATION

Indian Lake Hydrology

Indian La ke covers approximately 65 acres when the stage equals 37.0 ft NGVD,
according to the USGS quadrangle map (1:24,000 scale). There are no surface water
inflows or outflows from Indian Lake. Fathometer data (SJRWMD 2005) indicated
that the majority of the la ke bottom occurred at elevations between 23 and 28 ft
NGVD. The minimum recorded Indian Lake bottom elevation equaled 19.6 ft

NGVD.

Surface water level data (Figure 4) for Indian Lake has been collected generally on
a weekly schedule from March 8, 1988, b the present. The gage is located on the
east lakeshore near the boat ramp. At the time of this MFLs re-evaluation, during
the period of record the lake level fluctuated between 31.0 and 38.8 ft NGVD (range
7.8 ft) with median and average levels both equal to 34.8 ft NGVD (Figure 5).
Figure 5, a stage duration curve, illustrates the typical water levels for Indian Lake
range between 33.5 and 36.5 ft NGVD.
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INDIAN LAKE GENERAL INFORMATION

Figure 4. Indian Lake stage from March 1988 to April 2007
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INDIAN LAKE GENERAL INFORMATION

Figure 5. Stage duration curve for Indian Lake
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INDIAN LAKE GENERAL INFORMATION

Indian Lake Wetlands

The SJIRWMD geographic information system (GIS) wetland coverage (Figure
6) illustrates the bayhead*hardwood swamp wetland community completely
encircling Indian Lake. The bayhead*hardwood swamp wetland community
designation 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 flatwoods - bayhead 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 related to the development of hydric soils. These substrates
are saturated, flooded, or ponded long enough during the growing season to
develop anaerobic conditions in the upper part (USDA Soil Conservation
Service 1987). Hydric soil (Samsula series) was mapped exclusiely at the
shoreline of Indian Lake (Figure 7; 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 hydrophytic
plant remains and are underlain by sandy marine sediments.

Albert Stoddard of AEV Consulting, contractor to SJIRWMD, performed field
soil sampling at Indian Lake on April 17 and May 1, 2007. Hydric soils were
identified at each transect. The field soil sampling results were integral to the
MFLs determinations. Transect specific field soil sample descriptions are
presented in the RESULTS AND DISCUSSION section of this document.
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INDIAN LAKE GENERAL INFORMATION

Figure 6. Indian Lake SIRWMD wetland map
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INDIAN LAKE GENERAL INFORMATION

Figure 7. Indian Lake soil series map
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RESULTS AND DISCUSSION

RESULTS AND DISCUSS ION

In order to re-evaluate and recommend MFLs for Indian Lake in 2007,
elevation, soils, and vegetation field data were obtained at two transect
locations. This section describes the Indian Lake transect site selection
criteria, the data collected at ead transect location, the primary level
determination criteria, and concludes 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 (Figures 6 and 8; Table 3). At Transect
1 the bayhead community is relatively broad, extending to the north towards
Coon Pond and Scoggin Lake.

Table 3. Transect 1 location ad field work dates

Latitude - Longitude
(Station 0; low
flatwoods)

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

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

Location and Date of
Fieldwork

291017.71581 10 02.99

29 1017.08-81 10 04.66

29 10 13.60 81 10 02.69

North shore of Indian Lake &
April -May 2007

Vegetation at Transect 1

Transect 1 began in the low flatwoods (stations 0-70) and traversed 169 ftin a
southwesterly direction and then an additional 391 ft in a southerly direction

through a transitional low flatwoods

- bayhead (stations 70-90), a hayhead

(stations 90-380), a hardwood swamp (stations 380-430), a shallow marsh (430
540), and terminated in the open water of Indian Lake (station 550-600)

(Figures 8, 9, and 10; Tables 4 and 5).

The low flatwoods (stations 0-70) was a pine plantation containing slash pines
less than 15 ft in height and approximately seven years in age. The low
flatwoods vegetation included abundant broomsedge ( Andropogon virginicu$
and Virginia chain fern ( Woodwardia virginic, numerous saw palmetto
(Serenoa repepsslash pine (Pinus elliottii), bracken fern (Pteridium aquilinum),
and loblolly bay ( Gordonia lasianthussaplings; and scattered hatpins
(Eriocaulon sp) and Sphagnumsp.
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RESULTS AND DISCUSSION

Immediately adjacent to the low flatwoods was a transitional low flatwoods -
bayhead community (stations 70-90). Transitional low flatwoods - bayhead
community vegetation included abundant loblolly bay saplings; numerous
fetter-bush (Lyonia lucidg and Virginia chain fern; and scattered slash pine
saplings.

Down slope from the transitional low flatwoods - bayhead community was a
bayhead community (stations 90-380). Bayhead vegetation included co
dominant loblolly bay saplings and fetter -bush; abundant cat briar (Smillax
sp.); numerous muscadine grape (Vitis rotundifolia) and Virginia chain fern;
and scattered slash pine. Within the bayhead the loblolly bays were
predominately saplings with scattered large (>12 in.dbh) living trees.
Additionally, nume rous large dead loblolly bays were both upright and
windblown. Presumably these large dead loblolly bays were killed by the El
Nino flooding during the winter of 1998 and/or by the wildfires of July 1998,
which burned much of the land around Indian Lake.

Down slope from the bayhead, Transect 1 traversed a hardwood swamp
(stations 380-430). Hardwood swamp vegetation included abundant loblolly
bay saplings, fetter-bush, swamp blechnum (Blechnum serrulatupy cat briar,
and muscadine grape; numerous mature black gum (Nyssa aquatica); and
scattered swamp bay (Persea palustr)s Large loblolly bays were no longer
living in the hardwood swamp but were prevalent as dead windblown trees.

Down slope from the hardwood swamp, Transect 1 traversed a shallow marsh
(stations 430-540). Shallow marsh vegetation included dominant para grass
(Urochloa mutic, numerous maidencane (Panicum hemitomonand swamp
blechnum; and scattered sawgrass Cladium jamaicen9e The swamp blechnum
occurred in the shallow marsh only between stations 430 and 438 while the
sawgrass occurred only between stations 430 and 470. Coincidently, a break in
slope occurs in the shallow marsh at station 470 (Figure 9). Additional plant
species identified at Transect 1 are listed in Table 5.
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RESULTS AND DISCUSSION

Table 4. Indian Lake Transect 1 vegetation community elevation statistics

Vegetation Stations Mean Median Min Max N
Commu n|ty Distance (ft) | (ft NGVD) (t NGVD) (t NGVD) (t NGVD)

Low flatwoods 0-70 37.5 37.4 36.8 38.1 8
Transitional low

flatwoods - bayhead 7090 36.8 36.8. 36.8 36.9 3
community

Bayhead 90-380 36.9 36.8 36.4 37.7 30
Hardwood Swamp 380430 36.4 36.4 36.0 36.8 6
Deep organic soils* 390480 35.6 36.1 33.8 36.5 10
Shallow marsh 430540 34.0 33.6 325 36.2 12
Open water Indian Lake 550-600 31.1 31.0 30.4 32.1 6

*Histic epipedon or histosol sampled within the hardwood swamp and shallow marsh.
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RESULTS AND DISCUSSION

Figure 8. Indian Lake aerial image with transects
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RESULTS AND DISCUSSION

Figure 9. Indian Lake Transect 1 topography and ecological communities

*The Minimum Frequent High (MFH) equals 36.2 ft NGVD, the Minimum Average (MA) equals 35.0 ft NGVD, and the Minimun
Frequent Low (MFL) equals 33.6 ft NGVD
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RESULTS AND DISCUSSION

Figure 10. Indian Lake Transect 1 photos
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