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Flooding due to Subsidence

L |




Houston-Galveston

HARRIS :ou{w i Lakdponrmon 3
T S

FORTBEND ¥
COUNTY ; ! insuls
S
o
v . i
o ombometers A0

=

Greens Bayou flooded in 1989




Houston Ship Channel

Goose Creek oil field
Prolific oil production produced the region s first major subsidence
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Brownwood Subdivision

Wetlands Loss due to Subsidence

556 1979
Prye—— | [ water
[ Puvial woodtands
m,  and swamgs
[ ] Freshta beackish
A marshes
Gabveston
Bay
o
& @ Ss0atent
0 s

Whete sec cebrs, 1981




Subsidence activates faults
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As a percentage of the total
groundwater use has dropped
significantly, but total water
use is rising.
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Impact of Subsidence
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Structural Damage Observed at
Former Woodlawn High School

Main Crack

Offset between sides of aperture is approximately ¥z - 1 inch.




Laser Level Measurements Inside
Western Band Room Wall

Surface extent of Louisiana’s aquifers and aquifer systems
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Well 2, pumping 2,000 gallons per minute, has a much greater
impact on the water-level surface than Well 1, pumping only
100 gallon per minute.
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WITHDRAWALS FROM THE SOUTHERN HILLS AQUIFER SYSTEM, 2000
(290 MILLION GALLONS PER DAY)
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[l This Study
B Releveling/Extensometers

Chicot aquifer system

EXPLARATION
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WITHDRAWALS FROM THE CHICOT AQUIFER SYSTEM, 2000
(800 MILLION GALLONS PER DAY)
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One Year Seasonal Cycle
Drainage of Confining Layer

Permeability = 5.e-18 m2
Aquitard Thickness = 20 m
Compressibility = 5.e-8 Pa-1
Elastic Compress. = 1.0-8 Pa-1
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One Year Seasonal Cycle
Bottom Half of Confining Layer

| Permeabllity = S.e- 18 m2

| Aguitard Thickness = 20 m

| Compressibility = 5.0-8 Pa-1
’f Elastic Compress. = 1.e-8 Pa-1
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Second Seasonal Cycle
Drainage of Confining Layer

| Permeability = S.c-18 m2

| Agquitard Thickness = 20 m

| Compressibility = S.e-8 Pa-1
& | Elastic Compress. = 1.0-8 Pa-1
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Second Seasonal Cycle
Bottom Half of Confining Layer

Permeabllity = S.e=18 m2

Aguitard Thickness = 20 m
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Fifth Seasonal Cycle
Drainage of Confining Layer

| Permeability = S.e-18 m2

| Aquitard Thickness = 20 m

| Compressibility = 5.e-8 Pa-1

1 Elastic Compress. = 1.e-8 Pa-1
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Fifth Seasonal Cycle
Bottom Half of Confining Layer
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Five Seasonal Cycles
Drainage at Low Water Level

| Permeability = S.e-18 m2

[ Aquitard Thickness = 20 m

| Compressibility = S.e-8 Pa-1

| Hlastic Compress. = 1.¢-8 Pa-1
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Five Seasonal Cycles
Drainage at Low Water Level

| Permeability = 5.0-18 m2
216 Aquitard Thickness = 20 m

| Compressibility = 5.e-8 Pa-1

| Elastlc Compress. = 1.e-8 Pa-1
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1973-2001 Borcholé Exténsom étér Cumulative Compaction

CONCLUSIONS

 Declining water levels in the Chicot and Southern
Hills Aquifers should drain intervening clay layers
and produce significant compaction and land

surface subsidence

The amount and temporal distribution of
subsidence will depend on the number and
thickness of clay layers which varies both North to
South and East to West
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CONCLUSIONS

« Drainage and compaction of confining
layers also can result from seasonal
variations in water levels even if long term

water levels do not change

» Land surface subsidence will continue in
the region even if water levels remain
constant.

* The potential for future land surface
subsidence in the region is high.
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Fissures and depressions
caused by
ground subsidence
J due to overpumping
of groundwater
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