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Reproducible

Defensible

Data-driven
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Aquifer Data Analysis Tool

•Change over time?

•Water quality?

CGMM Tool

•Evaluate modeled impacts of 
adding pumping
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Aquifer Data Analysis 
Tool
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History of Aquifer Data Analysis Tool

2014

Equations in 
Excel workbook

2016

Created a 
dashboard using 

R

2017-2021

Added 
functionality to 

R dashboard 
(water level 
maps, water 

quality analyses, 
bug fixes)

2022-2024

 Maintained 
tool; no major 

updates

2025

Update tool 
programming, 

appearance, and 
accessibility 
using Python



Aquifer Data 
Analysis Tool - 
Overview

DFC 
Analysis

•Desired future conditions (DFC) by 
aquifer

•Aquifer trends

•Current DFC status

Well 
Analysis

•Wells by aquifer

•Well diagram

•Water level 
measurements

•Water level trends

Spatial 
Analysis

•Water level contours (elevation, 
depth to water)

•Hydrographs (at well locations)

•Water level measurements

•Water level trends

Water 
Quality

•Water quality 
parameters

• Stiff diagram
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Acceptable feet of 
drawdown from 

2010 - 2080
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Average 
acceptable feet 

of drawdown per 
year
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Current yearly 
average change in 

water level

Current yearly 
average change in 

water level
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Middle value 
of all water 

level changes
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Water level 
increasing

Total number of water 
level measurements 

made at the well

Can sort table by well name, 
number of measurements, slope, 

or management zone

Water level 
decreasing
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Choose time period

Highest and lowest water 
level ever recorded

Largest water level 
change recorded

Water level 
trend
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Well column

Well screen
Geologic 

formations
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Historic 
water level 

data
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Water level 
decreases 
from west 

to east
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Why?

Understand impact 
of wells on aquifer

View long-term 
trends

Access data in one 
central location

Improve 
accessibility
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CGMM Dashboard
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History of CGMM Dashboard

2014

New regional 
GAM adopted

2016

Updated 
regional GAM 
Lower Trinity 

with local 
transmissivity 

data

2019

Created 
drawdown 

prediction tool

2020

Updated 
regional GAM 

Lower Trinity to 
include 

additional local 
transmissivity 

data

2022-2023

Developed local 
CGMM to 

incorporate 
detailed 

structure and 
hydraulic 

properties

2024-2025

New regional 
GAM (in 
progress)

2025

CGMM 
dashboard to 

improve model 
accessibility



Localized 
Clearwater
Groundwater
Management
Model
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VIEW
SIMULATION
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Clearwater 
Groundwater 
Management
Model 
Dashboard

Add 
Well(s)

• Drop pin on a map

• Pumping rate, aquifer, duration

• Multiple wells capability

• Save scenarios

Run 
Simulation

• Select scenario & 
run the model

View 
Results

• Water Level Contours (Elevation, Depth 
to Water, Artesian Head)

• Drawdown Contours

• Hydrographs (at well locations) 

Drawdown 
Analysis

• Select scenario and 
buffer distance

• Table displays wells with 
drawdown > 1 ft by end 
of model run
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Clearwater 
Groundwater 
Management
Model 
Dashboard

Add 
Well(s)

• Drop pin on a map

• Pumping rate, aquifer, duration

• Multiple wells capability

• Save scenarios

Run 
Simulation

• Select scenario & 
run the model

View 
Results

• Water Level Maps (Elevation, Depth to 
Water, Artesian Head)

• Drawdown Map

• Hydrographs (at well locations) 

Drawdown 
Analysis

• Select scenario and 
buffer distance

• Table displays wells with 
drawdown > 1 ft by end 
of model run
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Water Elevation Map

Base Model
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Base Model

Water Depth Map 49



Base Model

Artesian Head Map 50



Example Well
Hosston
500 AFY
2025 - 2070
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Example Well
Hensell
500 AFY
2025 - 2070
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Clearwater 
Groundwater 
Management
Model 
Dashboard

Add 
Well(s)

• Drop pin on a map

• Pumping rate, aquifer, duration

• Multiple wells capability

• Save scenarios

Run 
Simulation

• Select scenario & 
run the model

View 
Results

• Water Level Contours (Elevation, Depth 
to Water, Artesian Head)

• Drawdown Contours

• Hydrographs (at well locations) 

Drawdown 
Analysis

• Select scenario and 
buffer distance

• Table displays wells with 
drawdown > 1 ft by end 
of model run
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CGMM 
Dashboard

• Tools bridges gap between 
District and its data

• Converts it into clear, 
visual, interactive outputs

• Team effort with the 
CUWCD Board



Development 
Tool runs on web browser Flask/Dash

Analyze/visualize trends

Theis (1935) 

Ordinary kriging 

Theil-Sen regression

RDP turning points

Compile large datasets
Pandas

GeoPandas

NumPy

Interactive, dynamic maps

GeoJSON

Plotly

Mapbox

Leaflet
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Reproducible

Defensible

Data-driven
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