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CLAS Regional Groundwater Availability Study
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USGS is undertaking a 5-year study to assess groundwater availability for the
aquifers proximal to the Gulf of Mexico from the Texas-Mexico border through the
panhandle of Florida, known as the Coastal Lowlands Aquifer System (CLAS). This
study is one of several within the Regional Groundwater Availability Studies of the
USGS Water Availability and Use Science Program. Groundwater from this aquifer
system is used mainly for municipal, agricultural, and industrial supply. Land
subsidence related to groundwater pumping is of concern within this study area;
therefore, subsidence will be a main focus of this investigation. The study will focus
on quantifying the status of groundwater availability and the trends of availability
within the CLAS. Impacts from both climatic and anthropogenic changes to the
hydrology will be assessed through use of a numerical model designed within an
uncertainty analysis framework. This project will culminate with useful tools,
publications, and data summarizing estimates, captured within an uncertainty
framework, of past, current and future groundwater availability within the CLAS.

Click on map for larger image

Mississippi Alluvial Plain (MAP)
Regional Water Availability Study
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The Mississippi Alluvial Plain (MAP) has become one of the most important agricultural regions in
the US, and it relies heavily on a groundwater system that is poorly understood and shows signs of
substantial change. The heavy use of the available groundwater resources has resulted in significant
groundwater-level declines and reductions in base flow in streams within the MAP. These impacts are
limiting well production and threatening future water-availability for the region. Over 9 billion gallons per
day of groundwater are withdrawn for irrigation, supporting agricultural preduction. Agricultural interests
in the region are aware to the economic and environmental costs that may come from declining water
supplies but lack the basic resource description and analytical tools necessary for effective decision
making at a regional scale. Technical specialists working in various Federal and State agencies and
universities have worked individually and in partnership over many years to address aspects of
particular water issues in the MAP, but no single agency or group has had the resources to support a
broad-based and comprehensive scientific effort

Accurate and ongoing assessments of water availability in the MAP region are critically important for
making well-informed management decisions about resource allocation and sustainability, establishing
best practices for water use, and dealing with predicted additional changes to the regional water cycle
over the next 50-100 years. The goal of the MAP water use and availability project is to improve
estimates of water availability for the present, past, and future in the MAP region, to aid water resource
managers in making decisions that can help to sustain key agricultural and industrial practices

The U.S. Geological Survey (USGS) Water Availability and Use Science Program (WAUSF) is
supporting a regional groundwater availability study of the Mississippi Alluvial Plain (MAP) to provide
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The Mississippi Alluvial Plain

https://www2.usgs.gov/water/lowermississippigulf/Imgweb/clas/index.htmi

https://www2.usgs.gov/water/lowermississippigulf/map/
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Bank filtration, transfer, and injection:
Mapping aquifer structure to inform
aquifer recharge pilot project installation

1 extraction, 2 injection wells

1.8 mile transfer
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Pl for the Transfer and injection
project: Dr. Andy O'Reilly, USDA-ARS
National Sedimentation Laboratory
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
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Chicot Aquifer System
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* Water Budget

* Data
 Water Use
Water Budget ; = -
Model * Stream gaging
=l | Water Use  Remote sensing

* Models
* Water budgets

SW Runoff « EWB - national scale
« SWB - local scale
 Water Use
 AIWUM
* Industrial WU model
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* Geophysical Mapping
e Xcalibur Multiphysics
 LSU - Dr. Frank Tsai
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GROUNDWATER LEVELS

Collecting groundwater level data, publishing updates,
and developing tools
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Total LaDNR Wells
216,901

Step 1: Pre-Processed to Geographic area
20,759 Wells Remaining
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Quality Assurance of Water Level Records from Wells in the Add- | BlView- | ¥ Manage ltem~
Chicot Aquifer System in southwestern Louisiana from the

Louisiana Department of Natural Resource's Strategic Online Natural Resources
Information System (SONRIS)
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Bussell, AM., Asquith, WH., WH. Seanor, R.C., 2021, Quality Assurance of Water Level Records from Wells in the
Chicot Aquifer System in southwestern Louisiana from the Louisiana Department of Ntural Resource's Strategic
Oniine Natural Resources Information System (SONRIS). U.S. Geological Survey data release,
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6587 wells

Lake Charles Area, Chicot Aquifer System Surficial Confining Unit, Chicot Aquifer, Lower, Chicot Aquifer, Middle,
s Upper, Upland Te for, Upland Te ‘Surficial Confining
Unit) in an approximate 15 parish area in southwestern Louisiana as reported by the well drillers. Records that met
specific threshold criteria were identified and statistical analysis done to ensure that the well was open to the Chicot
Aquiter System (Asquith and others, 2020). Records that did not meet the specific criteria were identfied and noted in
the (196,142 - LaDNR SONRIS) dataset. Water lovels from wlls mesting all critoria were placed into a final dataset to
be used in groundwater modeling efforts for the Chicot aquifer. Each original record can be found in the SONRIS data
base by searching for the local well number. The LaDNR site can be accessed at the following URL: hitp //sonris com
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GAM_RES VA -- Site GAM absolute residual wvalue, in feet
GAM OUTLIER -- Logical whether the residual is an outlier
SVM_RES_VA -- 5ite SVM absolute residual value, in feet
SVM_OUTLIER -- Logical whether the residual is an outlier
GAMandsVM -- Logical are both GAM and SWM estimates outliers
RES_MEAN -- Mean of GAM RE5S VA and SVM_RES_VA with na.rm=TRUE, in feet
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L UsG5:3811158931918681 Cu-446 38.18778697 -93.3195996 12.42 NGWD25S 1983-1@-83 91.4 -78.98 12.89 TRUE 1.85 FALSE FALSE 6.97
1 USG5:381115893191881 Cu-446 38.18778697 -93.3195996 12.42 NGWVD29 1983-18-85 91.38 -78.98 12 TRUE 1.85 FALSE FALSE 5.92
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' USG5:381115693191881 Cu-446 38.18778697 -93.3195996 12.42 NGWD25S 1983-1@-25 98,86 -78.44 11.18  TRUE 1.52 FALSE FALSE 6.35
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Water-Level Synoptic: January/February
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Picture of Xcalibur Multiphysics Resolv
helicopter frequency-domain airborn
electromagnetic. Picture taken by J.R.
Rigby, USGS. "

o %\ \\ \ Picture of Xcalibur Multiphysics Tempest

A o fixed-wing airborne electromagnetic
system. Picture provided by Xcalibur
Multiphysics
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Stratigraphic Model
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Figure 2

Figure 4

Figures 1-2. Geophysical logs interpreted to support the
hydrogeologic framework of southwest LA. Figure provided by
Max Lindaman, USGS
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Figure 3

Figures 3 -4. 3D geologic
model developed by Dr.
Frank Tsai, LSU using from
Teeple and others (2021)
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Resistivity i Slide courtesy of Dr. Burke Minsley,
Low (1) High (1,000) USGS Research Geophysicist
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Resistivity Low Slide courtesy of Dr. Burke Minsley,
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(1) High (1,000) USGS Research Geophysicist
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Chicot Aquifer AEM Surveys
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WATER BUDGETS

Estimating components of the water cycle
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Aquaculture and
Irrigation Water
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Chicot Aquifer System

Water-Use Monitoring Network
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National Water Information System: Web Interface
USGS Water Resources (District Access)

© Click to hide News Bulletins

. The Next Generation of USGS Water Data for the Nation

« Full News &

+ June 29, 2021 - we are experiencing an outage on some realtime data sites. We are actively investigating it now. A follow up message will be
posted when resolved.

Current Conditions for USA -- 91 site(s) found
PROVISIONAL DATA SUBJECT TO REVISION

Current Custom Display’

Station

Number Station name Date/Time gal/min

q I

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

Precipitation
and
Air Temperature

Land use / land
cover

v Soil hydrologic
; group

Available water
content

Data requirements for the soil-water-balance model.
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CLIMATE INPUTS FOR THE DAY
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Daily precipitation and starage
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Calculate residual
daily soil moisture

Interception rates

Runoff curve
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Direct runoff
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Partition direct
runoff and water
available for

Available water capacity

Roating
depths

infiltration

N

Calculate amount

of water soil can

EXPLANATION
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mmm)  \Water-balance
output

Input data

Data types
Daily climate inputs
Gridded datasets
Interim calculations

Lookup table values
far land use-soil group

Water-balance
component

Residual soil
er:lr?ius:ursam and snow Cycle operates hold, and amount
storage on grids of that enters soil
hydrologic soil Soil moisture
groups and content
land use
’ Temperature
Maaﬂmum Calculate &:3
recharge Calculate amount of evapotranspiration

rate water that is
available to drain

below the rooting
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Potential
avapotranspiration
Actual
evapotranspiration

Net infiltration Rejected
(potential recharge) recharge
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Soil Water Balance model
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WATER QUALITY

Measuring and modeling water quality constituents
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Water Quality Samples for the Nation

To view additional data-quality attributes, output the results using these options: one result per row, expanded attributes.

Additional precautions are here.

USGS 303550092252401 Ev-5500Z

Evangeline Parish, Louisiana

Hydrologic Unit Code 08080201

Latitude 30°35'50", Longitude 92°25'24" NADS3
Land-surface elevation 57 feet above NGVD29

The depth of the well is 43 feet below land surface.

This well is completed in the Coastal lowlands aquifer system (S100CSLLWD) national aquifer.

This well is completed in the Chicot Aquifer, Shallow Sand (112CHCTS) local aguifer.

-

Fresh Water Complefe Analysis

Available data for this site

Water-Quality: Field/Lab samples o

Qutput formats

Parameter Group Pericd of Record tablae

Inventory of avsilable water-quality data for printing

Inventory of water-quality dats with retrisval

Tab-separated data. one result per row

Taeb-separated data one sample per row with remark codes combined with values

Tab-separated data one sample per row with tab-delimiter for remark codes

Reselect output format
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1220
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Informed Decision Making
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Avérage Effective Recharge

Geological Survey data release,
https://doi.org/10.5066/PONRVAQS.

Reitz, M., and Sanford, W.E., 2019, Modern monthly effective
t recharge maps for the conterminous U.S., 2003-2015: U.S.

| 'U.S! Department of the Interior "
U.S. Geological Survey

r ¥ L] I o \

# 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.

Chloride Concentration

Geostatistical estimation of chloride concentrationin the
upper, undifferentiated, shallow, confining unit, and “200-foot”
sands aquifer - preliminary subject to revision
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Chicot Website

<~ &) B httpsy//wise.erusgs.gov/chicot/#overviev b vs &
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