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Groundwater in Florida
Features of Floridan’s aquifer

Karstic aquifer

Sinkholes

Underground caves

Springs

Groundwater Issues in Florida
+ Groundwater depletion

Saline-related contamination

issues

Nutrient pollution

Impacts of Nutrient Pollution

* Nitrate contamination in groundwater * How to prevent and control

+ Degraded springs ecology; risk to human nutrients?
health + Additional regulatory
measures?

« Eutrophication of surface water; risks to

aquatic plants and animals . GgDricultural BMPs/Urban
s

FDEP 2020
http://pubs.usgs gov/sir/2013/5079
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Instr ion and data

Study Area: BIR

= RCREC, Ona (instrumentation and data collection)
= Deluca Preserve (instrumentation and data collection)

= BIR (available data, water quality data collection)

DeLuca Preserve|

RCREC, Ona

Buck Island Ranch (BIR}
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DeLuca Preserve

GW level
GW quality

GW level
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Flow Measurement at site 6, DeLuca Preserve




Groundwater Modeling

Goals and Plans

To provide a tool for simulating groundwater systems; evaluating the
effectiveness of existing and alternate BMPs in improving the water
quantity and quality in Florida's cattle ranches and underlying aquifers
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Groundwater Modeling Study
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* to address potential adverse
boundary conditions impacts.

« flexibility to extend the site-scale
model beyond the current extent
for new data
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Conceptual Model

Conceptual models are simplified, high-level
representations of the site/region to be modeled.

Surficial Aquifer System (SAS)
Intermediate Aquifer
System/Intermediate Confining
Unit (IAS/ICU)

Floridian Aquifer System (FAS)
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Model Inputs
« Topographic Data
« Top Layer (Ground Surface)
 Bottom Layer (Bottom of the Surficial Aquifer)
* Boundary Conditions
 Horizontal Hydraulic Conductivity
« Initial Head
* Inflow & Outflow Data
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Groundwater Numerical Modeling

Model Calibration and Validation

Groundwater Level
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Model Calibration and Validation
Groundwater Quality (Nitrate)

Nitrate (2019-2021)

Modular 3-Dimensional Transport model
(MT3D) Model to simulate (verify) nitrate

3 « s & 7 8 3w

—a—Estimated —a— Obierved

Nitrate (2019-2021)
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Scenarios

Scenario 1: During the months (March to May), fertilizer applied to existing

condition fertilized pastures and irrigation scheme remains as current.
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Scenarios
Fertilizer Management 7 e

0 1: During the months (March to May), fertilizer applied to existing

fertilized pastures and ation scheme remains as current.
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Scenarios
Irrigation Management

Scens
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Scenarios
Pasture Management

Nimgn)

20

Scenario Selection (Alternative Solutions)

Analytic Hierarchy

Process (AHP)

Scenarios

Irrigation Rate Decrease
Social

Irrigation Time Change
Economic

Environment

Rank
Fertilizer Rate Decrease 2

4
Fertilizer Location Change 1
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Thank You!

g.golmohammadi@ufl.edu

Golmar Golmohammadi
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Rohith Nedhunuri
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Hydrology & Water Quality Team:
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