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Central Florida Coordination Area
Acronyms and Abbreviations

DWRM – South West Florida Water 
Management District’s District Wide 
R l ti M d lRegulation Model

ECFT – South Florida Water Management g
District’s East Central Florida Transient 
Model

CFCA – Central Florida Coordination Area
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Central Florida Coordination Area –
Presentation Overview

T l i l t d i dTools, simulated scenarios and 
implementation approach

Pumping scenario design for the base 
simulations

How results are being and will be evaluated

Results

Next stepsNext steps
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Location of the Central Florida 
Coordination Area (CFCA)Coordination Area (CFCA)
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CFCA Numerical Models 

District Wide Regulation ModelDistrict Wide Regulation Model

East Central Florida Transient Model

Both of these models are:
■ MODFLOW Based■ MODFLOW Based 

■ Transient quasi-three dimensional groundwater 
modelsmodels

■ Spatial coverage of CFCA
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Geographical ExtentGeographical Extent 
of DWRM and ECFT
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Model Simulations to Estimate Water Level 
Drawdown Due to Groundwater WithdrawalsDrawdown Due to Groundwater Withdrawals

N i d d i ditiNo-pumping or reduced pumping condition

1995–2006 calibration period

1995 estimated water use

2006 estimated water use



CENTRAL  FLORIDA  COORDINATION  AREA

No-pumping or reduced pumping 
conditioncondition

Represents response of the calibrated model to an environment 
of reduced withdrawal or no withdrawals 

Does not represent true pre-development conditions

Based on climate observed between 1995 and 2006 which isBased on climate observed between 1995 and 2006 which is 
the model calibration period

Retains boundary conditions from the calibration period which y p
have built into then some of the influence of withdrawals.
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1995 – 2006 calibration periodp

Represents response of the CFCA to stresses and conditions 
that were observed during the calibration period.

Represent (subject to the limitations and assumptions of the 
d l ) th diti b d b t 1995 d 2006models) the conditions observed between 1995 and 2006.

Based on climate observed between 1995 and 2006 which is 
the model calibration periodthe model calibration period.

Based on best estimate of withdrawals observed during the 
calibration period.p
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1995 Estimated Water Use

Represents response of the CFCA to a “1995 level” of 
withdrawal.

Applies the “1995 level” of withdrawal under varying climate 
diti b d b t 1995 d 2006 (th d lconditions observed between 1995 and 2006 (the model 

calibration period.)

Growth or reduction in withdrawals other than those resultingGrowth or reduction in withdrawals other than those resulting 
from climatic conditions are not reflected in this scenario.
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2006 Estimated Water Use

Represents response of the CFCA to a “2006 level” of 
withdrawal.

Applies the “2006 level” of withdrawal under varying climate 
diti b d b t 1995 d 2006 (th d lconditions observed between 1995 and 2006 (the model 

calibration period.)

Growth or reduction in withdrawals other than those resultingGrowth or reduction in withdrawals other than those resulting 
from climatic conditions are not reflected in this scenario.
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ECFT Predictive SimulationECFT Predictive Simulation 
Pumping Scenario Designp g g

ObjectiveObjective
Develop a method for converting annual 
average groundwater withdrawal valuesaverage groundwater withdrawal values 
to a transient monthly pumping data set 
for use in the ECFT groundwater model.g
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Basic Assumptions

Model simulations will rely on the observed 12 year ode s u a o s e y o e obse ed yea
period of monthly rainfall from 1995 through 2006.

Only public supply water use type will be changed for 
scenario development.

Agricultural and commercial/industrial water use is 
t h dnot changed.

The problem is spatial as well as temporal, location 
considerations will need to be made for changingconsiderations will need to be made for changing 
pumping for selected years at selected sites.
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Distribution of public supply and commercial Industrial 
Wells across the ECFT Model Domain – PumpingWells across the ECFT Model Domain Pumping 

scenarios deal with spatial component of assigning 
flow to the wells.
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Available Data

Existing monthly rainfall for the period 1995Existing monthly rainfall for the period 1995 
through 2006  
Monthly withdrawal rates for public supplyMonthly withdrawal rates for public supply 
and commercial industrial wells across the 
model for 1995 through 2006
Projected/permitted annual flows for public 
supply and commercial industrial uses for pp y
2006 to 2013
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ECFT Water Use Scenario 
Development Method

Annual average for each PERMIT is calculated
Monthly percent fluctuations are calculated about y p
the observed annual mean
The percent fluctuations are applied to the  annual p pp
average value to develop permit level monthly rate 
for all PS permits and all months in the simulation
Monthly permit values are then distributed to wells 
based on the appropriate yearly percentage for 
scenarioscenario
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Observed data for typical Utility

20.0018.00
Observed Pumping and Rainfall for Single Utility in ECFT Model
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Analysis of existing data

Information from observed pumping is 
leveraged for developing transient water use 
data sets from yearly average 
allocations/amounts
P i d i th i f itPumping record is a synthesis of per capita 
water demand, growth, and seasonal factors
A l d d i ti d t tAnnual averages and deviations demonstrate 
characteristics about responses to climate 
and anthropogenic stressesand anthropogenic stresses
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Analysis of averages and deviations

20.0018.00
Observed Pumping and Rain with Averages
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Synthesizing an average year withdrawals 

Scenario definitions are centered around a 
single year allocation and are translated 
into a 12 year transient data set
Method is general enough to apply to all g g pp y
pumping wells in the public supply and 
commercial industrial data sets
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Example 2006 synthetic pumping

Uses 2006 annual average withdrawal 
Follows observed monthly deviations fromFollows observed monthly deviations from 
the annual averages for the period 1995 
through 2006g
Shows dramatic fluctuations for early 
years of simulation which may not be y y
tenable for this type of analyses
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Deviations around the Yearly Meany

20.0025.00

Synthetic 2006 Pumping Scenario - Deviations around the Yearly 
Mean
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Implementation Approach

■ No or Reduced ■ 1995
Withdrawal Representation in the models
■ No or Reduced 

Withdrawals

■ Calibration

■ 1995

■ 2006

Land use representation in the models

■ Calibration ■ 2006

■ Calibration period land use updated in roughly five 
year increments

Recharge Representation in the models

Evapotranspiration representation in the modelsEvapotranspiration representation in the models



CENTRAL  FLORIDA  COORDINATION  AREA

Evaluation Approach

Relative comparison where possible

■ Use of drawdown and other relative comparisons 
between the simulated scenarios.

Based on evaluation criteria using selected 
subset of available sites/locations

Ground-truthed where possible with field 
information or corroborated by independent 

lanalyses. 
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Hydrogeology and Conceptualization
DWRM2 – CFCA and ECFTDWRM2 CFCA and ECFT 

ECFTDWRM2 - CFCA
Surficial aquifer L 1L 1

Intermediate aquifer system

Upper Producing Zone of the UFA

L 2L 2
L 3

L 4

Production Zone 2

Production Zone 3

Upper  Producing Zone of the UFA

Middle semi-confining unit 1

L 3
L 4

Avon Park Producing Zone of the UFA) L 4

Middle confining unit 2

Lower Floridan aquifer (1)

L fi i it

L 5

L 5 Lower confining unit 

Lower confining unit 
Lower Floridan aquifer (2 & 3)

Boulder Zone

L 5
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Generalized 
Areas of 
SurficialSurficial
Aquifer 

Drawdown

Pumps Off 
/ Reduced 
Pumping 

vs. 
Calibration 

Period
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Generalized 
Areas of 
SurficialSurficial
Aquifer 

Drawdown

1995 vs. 
2006
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Simulation Results - Monitoring Wells
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Upper Floridan Simulation PlotUpper Floridan Simulation Plot
Lake County (Well L-0199)
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Upper Floridan Simulation PlotUpper Floridan Simulation Plot
Lake County (Well Lake-4)
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Avon Park Simulation PlotAvon Park Simulation Plot
Orange County (Well OR-0106)
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Surficial Aquifer Simulation PlotSurficial Aquifer Simulation Plot
Polk County (Well Polk-32)
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Surficial Aquifer Simulation PlotSurficial Aquifer Simulation Plot
Seminole County (Well S-1023)
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Simulation Results
W tl d E l AWetland Example Areas
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Walker Ranch Wetland Gage Number 9Walker Ranch Wetland Gage Number 9 
Simulation Plot
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Tick Island Wetland Gage Simulation PlotTick Island Wetland Gage Simulation Plot



CENTRAL  FLORIDA  COORDINATION  AREA

Simulation Results
S i E l ASprings Example Areas
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Blue Springs Simulation PlotBlue Springs Simulation Plot
Volusia County
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Wekiwa Springs Simulation PlotWekiwa Springs Simulation Plot 
Orange County 
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Wekiwa Springs Simulation PlotWekiwa Springs Simulation Plot 
Orange County
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Simulation Results
Lake Example AreasLake Example Areas
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Bear Lake Simulation PlotBear Lake Simulation Plot
Orange County
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Simulation Results
A i ti E lAnimation Examples
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Drawdown in Surficial Aquifer

Local link to animation
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Drawdown in the Upper Floridan Aquifer

Local link to animation
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PMViewer Location

http://my.sfwmd.gov/pmviewer/index.jsp
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Model Results

The ECFT Model results can be found at
http://my.sfwmd.gov/pmviewer/index.jsphttp://my.sfwmd.gov/pmviewer/index.jsp
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Planned Activities

Finalize and vet evaluation measures and criteria
Fi li i l ti f 4 iFinalize simulations of 4 scenarios
Set up and run 2013 scenarios (2 runs)
Set up and run limited number of sensitivity runsSet up and run limited number of sensitivity runs
Work with environmental assessment teams to 
determine areas of unacceptable stress using 
models and other inputs – determine availability
Continue public involvement
D t k ff tDocument work effort
Initiate solution phase
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Contacts 

Akin Owosina
aowosin@sfwmd.gov

Mark Barcelo
Mark Barcelo@swfwmd state fl usMark.Barcelo@swfwmd.state.fl.us

Doug Munch
dmunch@sjrwmd.com


