
U.S. Department of the Interior
U.S. Geological Survey

Integrated Water 
Availability Assessment 
of the Chicot Aquifer 
System, Southwestern 
Louisiana

Wade H. Kress
Lower Mississippi-Gulf Water 
Science Center

This information is preliminary and is subject to revision. It is being provided to meet 
the need for timely best science. The information is provided on the condition that 
neither the U.S. Geological Survey nor the U.S. Government may be held liable for 
any damages resulting from the authorized or unauthorized use of the information.



U.S. Department of the Interior
U.S. Geological Survey

Connection to Regional Water 
Availability Studies

https://www2.usgs.gov/water/lowermississippigulf/lmgweb/clas/index.html https://www2.usgs.gov/water/lowermississippigulf/map/
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Mississippi Alluvial 
Plain



Bank filtration, transfer, and injection: 
Mapping aquifer structure to inform 
aquifer recharge pilot project installation

Tallahatchie River

1 extraction, 2 injection wells
1.8 mile transfer

PI for the Transfer and injection 
project: Dr. Andy O'Reilly, USDA-ARS 
National Sedimentation Laboratory
andrew.oreilly@usda.gov

mailto:andrew.oreilly@usda.gov
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Chicot Aquifer Study

• Compile data all available data
• Develop an integrated suite of 

models for decision support
• Groundwater levels and use
• Water Quality
• Hydrogeologic Framework

• Evaluate Status and trends
• Provide products for informed 

decision making

Data Collection

Mapping

Modeling

Forecasting & 
Decision Support

Data Worth & 
Uncertainty 

Analysis

Integrated 
Water Availability

Assessment
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Chicot Aquifer System

Builds on previous studies
• Harris and Fuller, 1904
• Jones and others, 1956
• Nyman and others, 1990
• Sargent, 2004
• White and Griffith, 2020
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Water Resource Model

Data Services

Hydrogeologic 
Model

Stakeholder Support

Water Budget
Model
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SW Monitoring

ET Monitoring

WU Monitoring

Remote Sensing

GW Age
Recharge

Water Use

SW Runoff

Evapotranspiration

Water Budget
Model

• Water Budget
• Data

• Water Use 
• ET 
• Stream gaging 
• Remote sensing

• Models
• Water budgets

• EWB – national scale 
• SWB – local scale

• Water Use
• AIWUM
• Industrial WU model
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Salinity Mapping

Geophysical 
Mapping

Groundwater Mapping

Flow/Storage Mapping

Hydrogeologic 
Model

• Geophysical Mapping
• Xcalibur Multiphysics
• LSU – Dr. Frank Tsai

• Salinity Mapping
• LaDNR - SONRIS
• LaDEQ

• Groundwater Levels
• DOTD

• Aquifer Properties
• DNR
• DOTD
• LSU – Dr. Doug Carlson
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GROUNDWATER LEVELS
Collecting groundwater level data, publishing updates, 
and developing tools
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Step 2: Scripts review metadata and data errors

13,946 Wells Removed

Publication
6587 wells

Step 3: Hydrographic and Statistical Analysis

Processed
6701 Wells

Step 1: Pre-Processed to Geographic area
20,759 Wells Remaining

Total LaDNR Wells
216,901 

Groundwater 
Model Input
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Water-Level Synoptic: January/February



Geophysical Mapping
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Picture of Xcalibur Multiphysics Tempest 
fixed-wing airborne electromagnetic 
system. Picture provided by Xcalibur
Multiphysics

Picture of Xcalibur Multiphysics Resolve 
helicopter frequency-domain airborne 
electromagnetic. Picture taken by J.R. 
Rigby, USGS.
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Stratigraphic Model

Figures 3 -4. 3D geologic 
model developed by Dr. 
Frank Tsai, LSU using from 
Teeple and others (2021) 
https://doi.org/10.5066/P9
PEFY11

Figures 1-2. Geophysical logs interpreted to support the 
hydrogeologic framework of southwest LA.  Figure provided by 
Max Lindaman, USGS

Figure 1

Figure 2

Figure 3

Figure 4

https://doi.org/10.5066/P9PEFY11
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• Total line flown – 49,700 mi
• Total Chicot flown – 3,266 mi
• Chicot river lines – 500 mi
• Chicot non-river lines – 2,766 mi

View flight lines online
https://arcg.is/1jGeP

https://arcg.is/1jGeP
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PRIMARY
SECONDARY

Grain Size

Sed. Type

SW/GW
Exchange 
Potential

Fine Coarse

Clay Sand/Gravel

Lower Potential Higher Potential

Resistivity
(ohm*m) Low (1) High (1,000)

Preliminary data – subject to revision

Slide courtesy of Dr. Burke Minsley, 
USGS Research Geophysicist
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Sabine River 135 km 

Calcasieu River 180 km 

Chicot Aquifer AEM Surveys

Blue Lines-Chicot Rivers, Summer of 2021
Orange Lines-Chicot Aquifer, Fall 2021

Preliminary Information - Subject to revision. 
Not for citation or distribution. 

Preliminary Information - Subject to revision. 
Not for citation or distribution. 

• Improve our understanding 
of GW/SW interactions

• Data collected in the MAP 
show that rivers are a 
significant source of 
recharge to the aquiferCooler coolers = increase 

in clay content and/or 
salinity

Warmer coolers = 
increase in coarse grain 
material ~sand and gravel
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WATER BUDGETS
Estimating components of the water cycle
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Aquaculture and 
Irrigation Water Use
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Chicot Aquifer System  
Water-Use Monitoring Network

https://waterdata.usgs.gov/nwis/current/?type=customi
zed&sort_key_2=site_no&PARAmeter_cds=STATION_NM,
DATETIME,00058&group_key=state_cd
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Soil Water Balance Model
A modified Thornthwaite-Mather model 
for estimating groundwater recharge
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Soil Water Balance model
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Average precip 2000-2018 Average ET 2000-2018 Average runoff 2000-2018 Average net infiltration 2000-2018 Average irrigation 2000-2018

inches PRECIPITATION ET RUNOFF NET INFILTRATION IRRIGATION

Preliminary information-Subject to revision.
Not for citation or distribution.
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WATER QUALITY
Measuring and modeling water quality constituents
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Not for citation or distribution. 

Geostatistical estimation of chloride concentration in the upper, undifferentiated, shallow, 
confining unit, and “200-foot” sands aquifer – preliminary subject to revision

Locations and time period of measurement for wells used in geostatistical estimation of 
chloride concentration in the upper, undifferentiated, shallow, confining unit, and “200-foot” 
sands aquifers– preliminary subject to revision
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Trends
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Informed Decision Making

Chloride Concentration
Geostatistical estimation of chloride concentration in the 
upper, undifferentiated, shallow, confining unit, and “200-foot” 
sands aquifer – preliminary subject to revision

Average Effective Recharge 
Reitz, M., and Sanford, W.E., 2019, Modern monthly effective 
recharge maps for the conterminous U.S., 2003-2015: U.S. 
Geological Survey data release, 
https://doi.org/10.5066/P9NRVAQ5.

Potentiometric surface
Lovelace and others (2004) Potentiometric surface of 
the massive, upper, and “200-foot” sands of the Chicot 
aquifer system in southwestern Louisiana, June 2002.
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Chicot Website 

https://wise.er.usgs.gov/chicot/
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Questions? 
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