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INTRODUCTION  
 

 

Ind ian Lake, Scoggin Lake, and Coon Pond are located in Volusia County, 

Florida, approximately 8 miles west of the city of Daytona Beach (Figure 1).  

They are located within a St. Johns River Water Management District 

(SJRWMD) priority water resource caution area (SJRWMD 2006).  Therefore, 

setting Minimum Flows and Levels (MFLs) for Ind ian Lake, Scoggin Lake, 

and Coon Pond is of particular importance.  Although other factors may 

ultimately be more limiting, MFLs will provide the initial limits to Floridan 

aquifer withdrawals from the area surrounding these three lakes. 

 

The basic task in analyzing changes to a hydrologic system is to quantify 

those changes and assess their acceptability.  In the context of MFLs, 

SJRWMD uses analyses of results from long-term hydrologic models to make 

these assessments.  Modeling results will provide the framework needed to 

implement MFLs for Ind ian Lake, Scoggin Lake, and Coon Pond (hereafter, 

these three lakes will generally be referred to as the Ind ian Lake system).  By 

analyzing the output from a hydrologic model, informed management 

decisions can be made regard ing consumptive uses of water in the area. 

 

 

PURPOSE AND SCOPE 
 

MFLs have been adopted by SJRWMD for Ind ian Lake (Valentine-Darby 

1998), Scoggin Lake (Mace 1999), and Coon Pond (Hall 1999).  In each case, a 

Minimum Frequent High level, a Minimum Average level, and a Minimum 

Frequent Low level were adopted.  In conjunction with setting these MFLs, 
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SJRWMD developed a hydrologic model includ ing all three lakes.  This 

model simulates lake stages using historical rainfall, evaporation, and 

groundwater levels. 

 

The purpose of this report is to describe and document the following:  

 

Á Model selection 

Á Model calibration criteria 

Á Model development and calibration  

Á Model application assumptions  

Á Model performance assessment 

Á Statistical analyses used in implementing the Ind ian Lake system MFLs 

Á Analysis of Floridan aquifer drawdowns in the vicinity of the Ind ian Lake 

system related to MFLs  

 

The model domain covers Ind ian Lake, Scoggin Lake, Coon Pond, and the 

corresponding surrounding drainage basins.  The calibration parameters for 

the hydrologic model were lake stages.   

 

Modeling results ind icate that all MFLs are being met on Scoggin Lake and 

Coon Pond under existing (2005) conditions.  However, MFLs for Ind ian Lake 

are not being met.  As required by SJRWMD MFLs procedures, a re-

evaluation of Ind ian Lake MFLs was started in 2007. 
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HYDROLOGIC M ODEL OF THE INDIAN LAKE SYSTEM 

(SSARR) 

 

 

Hydrologic modeling and analysis provide the framework needed to 

implement MFLs on Ind ian Lake, Scoggin Lake, and Coon Pond.  By 

analyzing the output from a hydrologic model, informed management 

decisions can be made regard ing ground water withdrawals from the 

Floridan aquifer in the vicinity of these lakes or d irect surface water 

withdrawals from the lakes themselves.  This chapter of the Ind ian Lake 

system hydrologic methods report d iscusses the 

 

 Model selection process 

 Model calibration criteria 

 Selected model, SSARR 

 Model data requirements  

 Principal modeling assumptions  

 Model calibration 

 Model calibration results 

 

M ODEL SELECTION  
 

Before selecting a model to assess hydrologic changes in the context of MFLs, 

it must be established that the system in question and its relationship to MFLs 

cannot be represented adequately without a model.  Often, simple operations 

are performed on gage records to assess the effects of alterations on a 

hydrologic system.  For example, the amount of surface water withdrawal 
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might be subtracted from daily flows recorded at a gage.  Frequency analysis 

on the resulting time series (see Appendix A) could be used to assess a 

system with respect to MFLs. CH2MHILL (1997) essentially shifted flow 

duration curves (see Appendix A) to obtain preliminary analyses of the 

effects of water withdrawals on the Middle St. Johns River system.  While 

these methods might be adequate in a preliminary analysis, the complexity of 

the Ind ian Lake system ð especially as it relates to the Floridan aquifer ð

requires a predictive computer model to adequately examine the effects of 

hydrologic changes.  This is especially true in the context of MFLs.  

 

When selecting a model or combination of models to provide useful 

simulations of a hydrologic system, two principal factors should be 

considered.  The first factor to consider is the modelôs ultimate purpose.  If, 

for example, the model were designed to analyze an urban flooding problem, 

then the model would require sufficient detail and small enough time steps 

such that flooding effects in an urban setting could be adequately 

represented.  In the context of the Ind ian Lake system MFLs, a long-term 

(covering 30 years or more) simulation of stages is important.  In addition, the 

model should be capable of simulating changes to the hydrologic system to 

ensure that MFLs continue to be met. 

 

The second factor that should be considered in selecting a model or 

combination of models is the hydrologic and physical data available to 

develop and calibrate the models.  For instance, unless a dense network of 

hourly rainfall stations is available, the use of a highly detailed model capable 

of simulating a complex urban flood is inappropriate.  In the case of the 

Ind ian Lake system model, a daily-time-step model is adequate. 
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The Streamflow Synthesis and Reservoir Regulation (SSARR) mathematical 

model, a rainfall-runoff-routing model developed by the Portland District of 

the U.S. Army Corps of Engineers (USACE 1986; Ponce 1989), was selected 

for the Ind ian Lake system MFLs modeling effort.  SSARR is a standard 

hydrologic model that has been used in many parts of the world  for many 

d ifferent applications.  SSARR is a continuous simulation model, so in this 

sense it is well suited to the SJRWMD approach to MFLs.  

 

SSARR is also appropriate for modeling the Ind ian Lake system because of its 

backwater mode.  SJRWMD has developed a method of simulating seepage 

from a lake to the Floridan aquifer using this backwater mode.  Given 

historical fluctuations of approximately 7 ft, seepage out of Ind ian Lake, 

Scoggin Lake, and Coon Pond is most likely an important part of each of the 

corresponding water budgets.  The estimation of seepage from these lakes to 

the Floridan aquifer will be d iscussed in detail later in this report.   

 

Generally speaking, a hydrologic system should be modeled as simply as 

possible.  If model results are unsatisfactory, then more detail can be added.  

If the SSARR simulations of the Ind ian Lake system are found to be 

inadequate, then a more complex model should be considered assuming, of 

course, that there is adequate data available for the task.  Years of additional 

data collection might be needed to justify using a more complex model. 

 

CALIBRATION CRITERIA  
 

Calibration of a hydrologic model is a standard procedure in which measured 

and simulated values are compared.  The particular aspects stressed in 
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hydrologic model calibration depend on the modelôs ultimate purpose.  The 

Indian Lake system SSARR model will be used to determine the effects of 

consumptive use withdrawals on lake stages.  Therefore, the modelôs ability 

to simulate lake stages will be tested by calibration against historical stage 

measurements.   

 

Calibration criteria, used to judge the adequacy of a model, are determined 

before model calibration.  In the case of the Ind ian Lake system SSARR 

model, the calibration criteria will be based on simulation of stages.  The goal 

is to maximize the number of simulated values within ±0.5 feet (ft) of the 

corresponding measured values for each of the ind ividual lakes in the chain.  

An additional goal is to meet this criterion over a wide range of stages. 

 

M ODEL DESCRIPTION  
 

SSARR is comprised of watershed and river system submodels.  The 

watershed submodel simulates rainfall-runoff and accounts for interception, 

evapotranspiration, baseflow infiltration, and routing of runoff into the 

stream network.  This submodel also accounts for groundwater flow through 

the local water table but not for flow through the regional water table, the 

intermediate aquifer, or the Floridan aquifer.  

 

The basic routing method used by SSARR to model a watershed is a cascade 

of reservoirs technique (USACE 1986; Ponce 1989).  A watershed is 

represented as a series of lakes, which conceptually simulates the natural 

delay of runoff. 
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Lake routing is accomplished by an iterative solution of an equation 

involving inflow, outflow, and storage.  The model accounts for evaporation 

losses and rainfall gains for each lake. 

 

The SSARR User Manual (USACE 1986) contains a complete description of 

the model.  Ponce (1989) also provides a description of SSARR. 

 

Based on the approximately 7-foot range of fluctuation in Ind ian Lake, 

Scoggin Lake, and Coon Pond stages, there is a high likelihood that there is a 

significant connection between each of these lakes and the Floridan aquifer in 

the area.  Therefore, a seepage-simulation module was added to the SSARR 

model of Ind ian Lake system.  This module w ill be d iscussed later in this 

report. 

 

Input data needed to operate SSARR include the following: 

 

 Job control parameters  

 Constant characteristics 

 Initial conditions data 

 Time series data 

 

Job Control Parameters 

 

Job control parameters used by SSARR include the simulation period, data 

time intervals (i.e., daily, hourly, etc.), and output options (e.g., the stations 

for which output is required).  The simulation period used in the Ind ian Lake 

system SSARR model was 1 year and the time step was 1 day.  Long-term 

simulations were composed of a series of 1-year segments.  
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Constant Characteristics 

 

The constant characteristics of a watershed are physical features such as 

drainage area, characteristics affecting runoff, hydrograph shape, lake storage 

capacity curves, rating curves, drainage system configuration, and so on. 

 

The constant characteristics d iscussed in detail here are the soil moisture-

runoff relationships, d rainage areas, the relationship of lake storage capacity 

to lake stage, land use, and soils.   

 

Soil Moisture-Runoff Relationships. The Soil Moisture Index (SMI), 

measured in inches, is an ind icator of relative soil wetness and, consequently, 

of watershed runoff potential (Figure 2).  Rainfall input is d ivided by SSARR 

into surface runoff and soil moisture increases.  The percentage of rainfall 

available for runoff (runoff percentage, or ROP) is based on an empirically 

derived relationship between soil moisture and ROP.  This relationship 

determines the runoff percentage; rainfall that is not converted by the model 

into runoff is added to the SMI. 

 

Soil moisture (the SMI) in SSARR is depleted only by evapotranspiration 

(ET).  ET losses include transpiration by vegetation, interception losses, and 

d irect evaporation of groundwater.  The total of these losses is referred to as 

potential ET (Ponce 1989).  A set percentage of pan evaporation can be used 

to approximate the potential ET (Ponce 1989; Linsley et al. 1982); the final 

percentage is determined during model calibration.  The monthly pan 

evaporation at a NOAA (National Oceanic and Atmospheric Administration) 

weather station is used to obtain daily potential ET.  
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The actual amount of simulated ET, referred to as effective ET, changes with 

changing soil moisture conditions.  The soil moisture lost through ET 

decreases as the soil dries out.  Thus, the potential ET is multip lied by a 

factor, based on the SMI, to obtain the effective ET (Figure 2).  The final form 

of this relationship between the SMI and the effective ET is determined 

during model calibration.  SSARR determines the effective ET and reduces 

the SMI by the effective ET before calculating runoff. 

 

Drainage Area. The drainage areas used in the Ind ian Lake system SSARR 

model were obtained based on U.S. Geological Survey (USGS) quadrangle 

map topography (Figure 3).  The drainages area obtained were as follows:  

Á 0.31 square miles (mi.
2
) for Ind ian Lake  

Á 0.51 mi.
2
 for Scoggin Lake  

Á 0.20 mi.
2
 for Coon Pond  

 

Model Schematic. A schematic of the Ind ian Lake SSARR system model is a 

useful way to present the configuration of the various components of the 

hydrologic system (Figure 4).  The schematic shows the location of d ifferent 

model elements such as drainage basins, lakes, and seepage sinks.   

 

Storage Capacity Curve. Detailed bathymetry exists for Ind ian Lake but not 

for Scoggin Lake nor for Coon Pond.  District staff obtained the Ind ian Lake 

bathymetry in April 2005 (SJRWMD Work Order #2859-05).  Contour areas 

up to and includ ing 36.75 ft NGVD was based on this work (Figure 5).  

Contour areas above 36.75 ft were obtained from USGS quadrangle map 

topography.  USGS quadrangle map topography was used in conjunction 
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with Ind ian Lake bathymetry to estimate the bathymetry for Scoggin Lake 

and for Coon Pond.  The stage-area values were used to determine the 

storage capacity curve for each of the lakes.  The storage capacity curves 

(Figure 6) for the lakes are incorporated in SSARR as two-variable tables.   

 

Land Use and Soils. Beyond estimating the amount of impervious area, land 

use and soils are often not used in the development of SSARR models and, 

therefore, are not detailed here.  Since there is virtually no build ing in the 

area surrounding the Ind ian Lake system, impervious area was not included 

in this model. 

 

Initial Conditions Data  

 

Initial conditions specify the watershed parameters on the starting day of a 1-

year simulation.  These parameters include the current value of the SMI; the 

initial runoff from each drainage basin; and the initial storage, elevation, and 

outflow for each lake.  SSARR simulations were d ivided into periods of 

1 year.  Long-term simulations were composed of a series of 1-year segments.  

The model automatically uses conditions calculated at the end of one year of 

simulation to start the following yearôs simulation.  

 

Time Series Data 

 

SSARR uses a number of d ifferent types of time series data as input.  Rainfall, 

evaporation, stage gage values, and potentiometric surface levels of the 

Floridan aquifer system were used for the Ind ian Lake system model.   
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Rainfall . The Ind ian Lake SSARR system model uses daily rainfall totals.  

OneRain radar daily rainfall data were used for model calibration (see Table 

1).  Data from the NOAA station at Daytona Beach were used for the long-

term simulations. 

 

Lake stages. Calibration of a hydrologic model is accomplished by comparing 

observed daily stage values to those generated by the model.  Stage data for 

Ind ian Lake, Scoggin Lake, and Coon Pond (see Table 2, Figure 7) were used 

in the development of the Ind ian Lake system SSARR model.  

 

Floridan aquifer potentiometric surface levels. Potentiometric surface data 

from Floridan aquifer well V-0086 (see Table 2, Figure 7) were used to 

develop the seepage-simulation module for the Ind ian Lake system SSARR 

model.  Levels at this well were recorded at a variety of frequencies.  To 

obtain a daily-value well hydrograph gaps were filled with straight-li ne 

interpolation.  The simulation of seepage flows will be d iscussed in more 

detail later in this report. 

 

Pan evaporation. Pan evaporation data are important to the Ind ian Lake 

system SSARR model in two ways: (1) they are used in the calculation of 

d irect lake evaporation and (2) they are used in the estimation of ET. 

 

The pan evaporation concept provides a standard method of measuring 

evaporation (Linsley et al. 1982).  Monthly pan evaporation data are 

published at four NOAA stations in or near the SJRWMD: Gainesville, Lake 

Alfred, Lisbon, and Vero Beach.  Average annual pan evaporation varies from 

73.11 inches at Lake Alfred to 59.08 inches at Lisbon (Table 3).  The maximum 

annual pan evaporation varies from 86.25 inches at Lake Alfred to 67.57 
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inches at Lisbon.  Minimum annual pan evaporation varies from 53.68 inches 

at Gainesville to 66.76 inches at Lake Alfred. 

 

Direct lake evaporation can be estimated using pan evaporation data 

multip lied by a coefficient (Ponce 1989; Linsley et al. 1982; USGS 1954).  

Although coefficients vary, 0.81 is often used by the SJRWMD, based on a 

study at Lake Okeechobee (USGS 1954).  Estimates of average annual lake 

evaporation using this coefficient vary from 59.22 inches using Lake Alfred 

pan evaporation to 47.85 inches using Lisbon pan evaporation (Table 4).  

Values published by the National Weather Service (NWS) (Linsley et al. 1982, 

p. 173) ind icate that average annual evaporation for shallow lakes in the 

SJRWMD should vary from 45 to 48 inches per year.  Therefore, Lisbon pan 

evaporation data were used to calculate d irect lake evaporation for the Ind ian 

Lake system SSARR model. 

 

Lake evaporation coefficients vary from month to month (USGS 1954).  

Monthly coefficients for the Ind ian Lake system SSARR model were obtained 

from a study of evaporation on Lake Okeechobee, Florida (USGS 1954).  

Using average monthly pan evaporation at Lisbon and the pertinent monthly 

coefficients yields an average yearly evaporation of 48.18 inches (Table 5).  

Again, this rate is very close to the range published by NWS (Linsley et al. 

1982, p. 173) for average annual evaporation from shallow lakes in the 

vicinity of the SJRWMD.  Monthly pan evaporation was d ivided by the 

number of days in a month to obtain a daily pan evaporation value. 

 

Potential ET from a watershed can be estimated using a set percentage of 

daily pan evaporation (Ponce 1989; Linsley et al. 1982).  For the Ind ian Lake 
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system SSARR model, this percentage was 100%.  Because pan evaporation 

measured at the Lisbon NOAA station was used to calculate lake 

evaporation, as described above, it was also used to determine 

evapotranspiration for the Ind ian Lake system SSARR model (see pp. 10ï11 

for an explanation of how SSARR uses pan evaporation data for estimating 

ET.) 

 

Seepage flow between a lake and the Floridan aquifer.  Given sufficient 

connection between a lake and the Floridan aquifer, seepage between them 

forms an important part of the water budget of the lake.  The amount of 

seepage between lake and aquifer will depend on the d ifference in elevation 

between the lake and the potentiometric surface level of the Floridan aquifer.  

The basic principle for describing the flow of groundwater dates from the 

middle of the nineteenth century and the work of Henri Darcy with flows 

through filter sand (Terzaghi and Peck 1967).  Darcy's law can be expressed as  

 

     A
L

h
KQ   (1) 

 

where: Q   seepage flow 

  K   coefficient of permeability or hydraulic conductivity 

  h   d ifference in elevation between lake and potentiometric 

surface 

  L   length of the material through which water seeps from lake 

to aquifer 

  A   crossïsectional area of material through which water seeps 

from lake to aquifer. 
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If L and A are assumed to be constant, then equation (1) can be written  

 

     hQ Ĕ    (2) 

 

where: Ĕ   a constant that is a function of the local geology 

 

Equation (2) is used to create a 3-variable family of curves (Figure 8) that 

becomes part of the SSARR model for the lake in question.  The three 

variables in this case are seepage flow, the elevation of the lake being 

modeled, and the local potentiometric surface level of the Floridan aquifer.  

Determination of Ĕbecomes part of the lake model calibration process. 

 

There are alternatives to the Darcy relationship for estimating flow through a 

porous media.  One alternative is the quadratic law suggested by 

Forchheimer (Li et. al, 1998), which can be written 

 

hsQrQ 2
  (3) 

 

where r  and s  are constants that depend on the characteristics of the porous 

media.  Prony (Li et. al, 1998) has suggested a power relationship, which can 

be written 

 

1

0

c
hcQ   (4) 
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where 0c  and 1c  are constants depending on the flow conditions, the 

characteristics of the porous media, and the flu id .  The Darcy relationship is 

used in SJRWMD models; use of the other relationships just described will be 

investigated in the future. 

 

MFLs hydrologic modeling at the SJRWMD is based on long-term (about 30 

to 50 years) simulation with a daily time step.  As described previously in this 

chapter, a three-variable relationship among seepage amount, lake stage, and 

potentiometric level of the Floridan aquifer is incorporated as part of the 

SSARR model for a lake.  Therefore, the simulation of seepage from a lake 

requires a daily-value hydrograph of the Floridan aquifer.  Because of the 

expense involved, it is not practical to have a well drilled at each lake.  

Furthermore, there are very few wells with long-term records.  For these 

reasons seepage modeling is based on the following assumptions (some of 

them will be examined in more detail later in this chapter): 

 

Á A number of District wells are read on a monthly or bimonthly basis.  

Straight-line interpolations of these data provide an adequate representation 

of the daily value hydrograph.  Although some shortïterm fluctuations will 

be missed, interpolation should capture longïterm trends.   

 

Á The Floridan aquifer can be considered a system that tends toward 

equilibrium.  When an array of consumptive uses is imposed on the aquifer, it 

will decline ð though not necessarily in a spatially uniform manner ð and in 

time it will reach a new state of equilibrium.  The assumption here is that the 

new equilibrium will have the same absolute range of fluctuation and, 
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therefore, historical Floridan hydrographs can be shifted by a set amount to 

provide a new post-drawdown hydrograph. 

 

Á If the potentiometric slope is similar at two nearby locations, the Floridan 

aquifer at these locations will tend to fluctuate in concert.  This assumption 

implies that points in the general vicinity of each other have a similar range of 

fluctuation and can thus be translated and shifted up or down. 

 

Á The Floridan aquifer is vast enough that localized transient effects caused 

by localized seepage can be d iscounted.  The assumption is made that the 

well hydrograph is a given and that seepage from the modeled lake will not 

significantly affect the aquifer. 

One scenario used in SJRWMD MFLs assessments is to project the decline in a 

lake's water surface caused by a proposed or projected decline in the Floridan 

aquifer.  The proposed or projected decline is included in the SSARR model 

by shifting the historical well hydrograph downward by a set amount.  This 

technique can be used to determine the amount of Floridan aquifer decline 

that would cause one or more MFLs to no longer be met.  This in turn 

determines the limit, with respect to Floridan aquifer drawdowns, to future 

withdrawals in the vicinity of the lake in question. 

 

M ODELING ASSUMPTIONS 
 

No model can include all factors that affect the hydrologic cycle.  Therefore, 

any modeling study must include simplifying assumptions.  In analyzing the 

final product of the model, a judgment is made as to the appropriateness of 
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the assumptions.  The principal assumptions made in developing the 

hydrologic model of Ind ian Lake system follow: 

 

 SSARR accounts for local water table flow in the form of interflow and 

baseflow (Ponce 1989) from basins immediately surrounding a lake but 

not from those removed from it.  The assumption is made that any flow 

from outside the immediate basin is small compared to the overall water 

budget. 

 

 Given limited resources and the large number of lakes being modeled by 

SJRWMD, it is not always possible to obtain detailed outlet surveys and 

bathymetry for each ind ividual lake.  It was assumed that bathymetry for 

Coon Pond and Scoggin Lake could be estimated with USGS quadrangle 

maps and the Ind ian Lake bathymetry.  It was also assumed that outlet 

rating curves for all three lakes could be determined during model 

calibration. 

 

 The calibration period covers a great enough range of hydrologic 

conditions that the resultant model will provide a realistic simulation over 

the period of record. 

 

CALIBRATION OF THE INDIAN LAKE SYSTEM SSARR M ODEL 
 

The Ind ian Lake system SSARR model was calibrated by comparing observed 

lake stages with simulated values.  The calibration involved a series of trial 

and error runs to obtain the closest simulation to measured values, by 

adjusting some model parameters while leaving other parameters constant.  

The following model parameters were adjusted: 
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 The SMI versus ROP curves and the SMI versus effective ET curves 

(Figure 2) 

 SSARR factors affecting the shape of hydrographs 

 SSARR factors affecting d ivision of runoff into base, subsurface, and 

surface flows 

 The ratio of potential ET to pan evaporation 

 The parameters for the rating curves for the outlets of Ind ian Lake, 

Scoggin Lake, and Coon Pond. 

 

The following model parameters were held constant: 

 

 Drainage areas 

 Storage capacity curves  

 The ratio of lake evaporation to pan evaporation (see pp. 13ï15) 

 

Scatter plots comparing ind ividual simulated  values with the corresponding 

observed values are often used in model assessment.  As d iscussed 

previously in this report, in the case of the Ind ian Lake system SSARR model, 

the calibration criteria will concentrate on simulation of stages.  The goal is to 

maximize the number of simulated values within ±0.5 ft of the corresponding 

measured values.  An additional goal is to meet this criterion over a wide 

range of stages 

 

The Ind ian Lake system SSARR model was calibrated with data from 1996ï

2005.  This period includes a variety of hydrologic conditions includ ing a 

significant high (the 1998 El Nino peak) and a significant and sustained low 

period (1998ï2001 drought).  A nearby well, V-0086 (see Table 2, Figure 7), 
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was available during this period.  OneRain radar daily rainfall totals for Pixel 

130257 were used in the calibration (see Table 1). 

 

The final simulation replicates the trends of the historical data for Ind ian Lake 

(Figures 9 and 10).  Many simulated values are within ±0.5 feet of the 

observed values (Figure 10).  Most simulated values are within ±1.0 feet of the 

observed values.  The model does not adequately simulate the event between 

September and October 2001.  Other than that event, the calibration criterion 

is met.  The agreement between simulation and gage values covers about 7 ft, 

so the secondary calibration criterion, model agreement over a wide range of 

values, is also met. 

 

The final simulation replicates the trends of the historical data for Scoggin 

Lake (Figures 11 and 12).  Most simulated values are within ±0.5 feet of the 

observed values (Figure 12) so the calibration criterion is met.  The agreement 

between simulation and gage values covers nearly 6 ft, so the secondary 

calibration criterion, model agreement over a wide range of values, is also 

met. 

 

The final simulation replicates the trends of the historical data for Coon Pond 

(Figures 13 and 14).  Many simulated values are within ±0.5 feet of the 

observed values (Figure 14).  Almost all simulated values are within ±1.0 feet 

of the observed values.  So the calibration criterion is met.  The agreement 

between simulation and gage values cover nearly 4 ft, so the secondary 

calibration criterion, model agreement over a wide range of values, is also 

met. 
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ASSESSMENT OF APPROPRIATENESS OF M ODELING ASSUMPTIONS 
 

Based on model results (Figures 9-14) during the calibration years, the 

modeling assumptions d iscussed previously (see p. 19) appear to be 

warranted.  Based on these results and the data available at present, a more 

elaborate model does is not warranted at this time.  The Ind ian Lake system 

SSARR model should provide a useful tool for comparing water management 

alternatives in the context of MFLs. 



 

DRAFT 3/ 16/ 2009 St. Johns River Water Management District 
 

 



 

 

St. Johns River Water Management District DRAFT 3/ 16/ 2009 

 

 



 

DRAFT 3/ 16/ 2009 St. Johns River Water Management District 
 

 



 

 

St. Johns River Water Management District DRAFT 3/ 16/ 2009 

 

 

 

 

0 5 10 15 20 25

SMI [ inches]

5

10

15

20

25

30

35

R
u

n
o

ff
 p

e
rc

e
n

ta
g

e

0 5 10 15 20 25

SMI [ inches]

0

20

40

60

80

100

120

D
E

T
I 

p
e
rc

e
n

ta
g

e



 

DRAFT 3/ 16/ 2009 St. Johns River Water Management District 
 

 



 

 

St. Johns River Water Management District DRAFT 3/ 16/ 2009 

 

 

B00I

B00S

B00C

Name

0.31

0.51

0.20

Indian

Scoggin

Coon

Name

FLOI

FLOS

FLOC

Name

Dr ai nage

Basi n

Seepage

Si nk

Lake

To Mi ddl e Haw Cr eek

To Mi ddl e Haw Cr eek

To Mi ddl e Haw Cr eek

Ar ea ( sq.  mi . )



 

DRAFT 3/ 16/ 2009 St. Johns River Water Management District 
 

 

 

 

 

15

20

25

30

35

40

45

0 50 100 150 200 250 300 350

Area [ac]

S
ta

g
e
 [

ft
 N

G
V

D
]

Indian Lake [bathymetry] Indian Lake [quad map] Scoggin Lake Coon Pond



 

 

St. Johns River Water Management District DRAFT 3/ 16/ 2009 

 

 

 

 

15

20

25

30

35

40

45

0 500 1000 1500 2000

Capacity [ac-ft]

S
ta

g
e
 [

ft
 N

G
V

D
]

Indian Scoggin Coon Pond



 

DRAFT 3/ 16/ 2009 St. Johns River Water Management District 
 

 


