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Evaluating Four Decades of USGS
Groundwater and Compaction Science

An interactive look at water-level changes in the Chicot, Evangeline, and
Jasper aquifers and land subsidence in the Houston-Galveston Region, Texas
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Long-Term Monitoring
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Population Growth in Houston, Growth

2,100,000

Fopulation

* Development and increased demand
for groundwater drove the need for
increased regulation

* Science was needed to make
1,200,000 informed policy decisions
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Land Use

Increased
water demand

2005

Land Use Types

Il Commercial

I Industrial

I Mixed Use
Residential

I Undevelopable

Il Undeveloped

mw s = Miles
0 5 10 20 30 40




History of Water Use and USGS involvement
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Groundwater Withdrawals Begin Groundwater Withdrawals Exceed Groundwater Withdrawal from Groundwater Levels
450 Million Gallons per Day Jasper Aquifer Increases Rise and Fall
Primarly from the Chicot and "SI EEEEEEEEEEENEEEEEFN
Evangeline aquifers. Withdrawals increase as urban growth =~ m  Groundwater levels rise: 100 ft (Chicot) :
spreads northward. " and 200 ft (Evangeline). Groundwater m
m levels decline: 100 ft (Jasper). m
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Increase in Jasper aquifer water use




Hydrogeology
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» Collect approximately 700 water-levels
« Gulf Coast Aquifer System (Chicot, Evangeline, Jasper)
e 11,000 square mile area

4 - Annual water-level altitude

o » 1-year water-level change
 Long-term water-level change

« Measured cumulative compaction
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Annual Groundwater and Subsidence Program

Results and Products
o _ - Altitude maps
Initial planning: - 1-year changes
Field maps, Software, Data 5-year changes
Logistics management Long term changes
Data gathering QA/QC Publication

Month 1 Month 4 Month 5
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science for a chaagiag werid

Lone Sta and
Brazoria County Groundwater Conservation District

Water-Level Altitudes 2015 and Water-Level Changes

in the Chicot, Evangeline, and Jasper Aquifers and
Compaction 1973-2014 in the Chicot and Evangeline Aquifers,
Houston-Galveston Region, Texas
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Evalu;\ting Four Decades of USGS
# Groundwater and Compaction Science

Pamphlet to accompany
Scientific Investigations Map 3337 &
Version 11, October 2015




Lone Star Groundwater |
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Short vs. Long-TermaW
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2016-2017 Water-Level-Change Summary

Changes in feet

Rises greater than 50

Rises from 21 to 50

Rises from 11 to 20

Rises from 1 to 10 u Jasper aquifer

m Evangeline aquifer

No Changes ® Chicot aquifer

1.]'

Declines from -1 to -10

Declines from -11 to -20

Declines from -21 to -50
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Harris-Galveston Subsidence District
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Hydrograph of Well LJ-65-19-201 Screened in Chicot Aquifer
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Hydrograph of Well LJ-65-24-501 Screened in Chicot Aquifer
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Evangeline Aquifer
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Hydrograph of Well LJ 65-11-407 Screened in Evangeline Aquifer
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Hydrograph of Well LJ 65-23-219 Screened in Evangeline Aquifer
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Hydrograph of Well TS-60-52-608 Screened in Jasper Aquifer
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Mechanism of Subsidence
Water Levels —p» Compaction

e e N S « Withdrawal reduces
pore fluid pressure

» Supporting matrix
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Continuous measurement of land
surface elevation changes

As land surface changes, concrete
slab, steel table, and instrument move
with it.

Instrument is tied to inner casing by a
steel tape and counterweight over a
pulley wheel

Changes in land surface rotate pulley
and drum with chart and draws a line
across chart

Creates a continuous profile of land
elevation changes
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Compaction
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https://txpub.usgs.gov/houston_subsidence/home/

Evaluating Four Decades of USGS

Groundwater and Compaction Science

An interactive look at water-level changes in the Chicot, Evangeline, and
Jasper aquifers and land subsidence in the Houston-Galveston Region, Texas
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