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THE PAST, PRESENT, AND FUTURE OF
SUBSIDENCE IN THE HOUSTON REGION

Harris-Galveston Subsidence District

Michael J. Turco — General Manager
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What is Subsidence?

i

*Subsidence is the lowering of the elevation of o U T |
land surface over time. Apoe -

*Subsidence can have a wide range of
consequences depending on the location of the
occurrence and its proximity to surface drainage
and coastal zones

*In this area, clay compaction resulting from
roundwater withdrawal is the primary cause
or subsidence
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Mechanism for Subsidence in the Gulf Coast
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Harris-Galveston Subsidence District Regulatory Plan

*Updated in 2013

*Areas 1 and 2 — Fully Converted
* Area 1 GW Reduced to 10% or less of TWD

* Area 2 GW Reduced to 20% or less of TWD

*Area 3
* Reduce Groundwater usage by 30% by 2010

* Reduce Groundwater usage by 60% by 2025
* Reduce Groundwater usage by 80% by 2035

*Exemptions: Agricultural Irrigation
*Non compliance subject to DISINCENTIVE FEE (DF)

*DF is indexed to 200% of the Maximum Contract
Water Rate of the City of Houston

»2018 DF is $8.75 per thousand gallons
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Estimated

Subsidence
1906-2000

Developed through the
comparison of historical
topographic information and
level surveys conducted by the
District in 2000.

Shows broad area of about 6 feet

of subsidence encompassing
most of the City of Houston and
Harris County.

In comparison the amount and
breadth of subsidence in the

northern and western parts of
Harris County just showing the
beginning signs of Subsidence.

. Haedwvlle

This data was developed by Bob
Gabrysch and pushed at the fifth
international symposium on
subsidence

West Coumbia
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Estimated Subsidence
1906-2016

Developed through the assumption
that subsidence rates (2011-2016)
remained constant from 2000-2016.
Estimated total subsidence was then
added to the 1906-2000 surface.

Little change is noted in the areas to
the east of downtown Houston,
where full conversion has
completed.

The area of subsidence expands to
include Montgomery and Waller
counties. Western Harris County,
Northern Fort Bend County,
Northern Harris county show change
from the 1906-2000 comparison.

This data was developed by the
Subsidence District

This map is preliminary and subject
to revision.
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Subsidence
1906-2000 vs.
1906-2016

Areas to the west and north of
downtown Houston show the
largest amounts of change

1-foot contour extends well into
Montgomery and Waller
Counties.

Smaller 7-foot feature in the

1906-2000 surface expands
considerably.
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Investigation of Brackish Resources in the Gulf Coast Aquifer
and Determination of the Potential Subsidence Risk From
Resource Development

A Presentation to the
Woodlands Township Drainage Task Force

R ugutt 21 2018




Original land-surface
elevation of slab when f{h

. -
LA [ - =

- _-_'I-," | W

1 %

. -t -
Decrease in Taid:

surface elevation oy
Elevation of land s

surface in2004 _‘ﬂ.ix_l_,_lf*rqtlnfﬁing-Eﬁﬁliﬁgﬁi; '1

above land surt

9/17/2018 LONE STAR GROUNDWATER CONSERVATION DISTRICT

13






CrystaliBay,

e :
I’ C el . : | ir'n“aﬁ;;_‘l’,agggi‘(&:‘egeral- LLand Uffic:.lﬁ Tk G()Ogle i eart h

. LONE STAR GROUNDWATER CONSERVATION DISTRICT




R
Ay

H
L
|
W
't.l
'.. \;s
\I 3
1, i Crystal Bay
T ek
;-“":
-_'-9’-""'" :
A -
=
*

f

) Google earth

LONE STAR GROUNDWATER CONSERVATION DISTRICT




561054%~1

2010
Decimal-Year

atiBF

X
men

i

o " Y
s Narthline-Ret

G
*hieve

i
¥

|

l

Genterline-Rd

=

/'E*'é‘:'tac'\mg‘p OneGir—

-+
CYFIR
— i odoon
-

i Southlines = .’ "
A HE _
L ¢ AT
; W it Rd—y
A !
@&
% l , _ .
" 2010 . q 2016
Red-Bird-kn A : .

; gfe'ﬁwéa’alﬁéﬁé%

© 2018 Google

9/17/2018 LONE STAR GROUNDWATER CONSERVATION DISTRICT 17



. Study Motivation & Products

® The Districts’ Science and Research Plan calls for the determination of the
occurrence and hydrogeologic characteristics of the brackish resources
within the District and surrounding areas

= Two Primary Work Products

—Report and data delineating brackish groundwater resources with the Harris-Galveston and
Fort Bend Subsidence Districts

—Risk Analysis for Subsidence from Development of the Brackish Jasper Aquifer

= This study: (1) provides foundational information to inform future subsidence
studies; (2) provides an improved understanding of the historically undeveloped
brackish resources; and informs potential regulation of brackish resources

T =S8 BUREAU OF \ \ \ )
. == EconomiIC
i GEOLOGY

=INTERA Dr. Zhuping Sheng TAMU

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE




Brackish Resources Delineation Report

= Study Area - the Harris-Galveston and Fort Bend
Subsidence Districts and surrounding counties

= Study builds on the analysis begun by the TWDB
HB-30 work increasing the resolution of the
analysis

= Performed a detailed assessment of aquifer
structure, lithology and salinity in Gulf Coast
Aquifer System

= Fully digital dataset of aquifer lithology
(sand/clay) and salinity

i
<

— 299 geophysical logs — Salinity
— 294 geophysical logs — Lithology
— 209 geophysical logs - Stratigraphy

=INTERA

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

FINAL REPORT ON THE DELINEATION OF FRESH, BRACKISH
AND SALINE GROUNDWATER RESOURCES BASED ON
INTERPRETATION OF GEOPHYSICAL LOGS

Prepared for:

Harris-Galveston Subsidence District Fort Bend Subsidence District

Prepared by:

INTERA Incorporated

December 2017




Characterization of Subsidence Risk in the Jasper Aquifer

= Performed a Risk Assessment for groundwater [ @ ccreSMENT AND REGULATORY
development from 1he Jusper Aquifer CONSIDERATIONS FOR THE BRACKISH JASPER AQUIFER

Harris-Galveston and Fort Bend Subsidence Districts

— Study area focused on brackish portions of the Jasper
Aquifer (generally > 2,000 feet) Final Report

— Developed a conceptual model and base-case
parameters for assessment of compaction in the
Jasper Aquifer

Prepared for:

- Norm(llIZed RlSk Meth0d0|ogy bUSEd Upon Three Harris-Galveston Subsidence District Fort Bend Subsidence District
performance metrics:

Prepared by:

GEQSCIEMNCE & ENG UTIONS

FINEERING SOL

* Compaction in the Jasper Aquifer

* Land subsidence from Jasper compaction

INTERA Incorporated
9600 Great Hills Trail
Suite 300W

* Consequence from subsidence (flood plain) Austin, TX 78756

512.425.2000

May 2018

=INTERA
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Measurement of clay-compaction and subsidence

°The District has a long history of working
with multiple agencies and private firms
to understand the mechanism and
occurrence of subsidence in the region

*U.S. Geological Survey: Determined much
of the mechanics and works through a
cooperative agreement with each district
to monitor water-level, develop
groundwater models, and provide
technical assistance.

*National Geodetic Survey: Developed the
GPS monitoring network and provides
technical assistance.

*University of Houston: Cooperation in data
collection, processing, and dissemination

*Private Consultants
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Regulatory Planning

. POPULATION BY HGSD REGULATORY AREA
Utilized data from the 2010 Qensus, 4000000 T
Annual Water-Level and Subsidence o W‘
Data collected by the USGS and the s = I
S b . d D t . t 2,500,000 12,250,944 —— T3122.32) 2,259,475 &

upsiaence ISTriC [1.848,000 2286120 5=
2,000,000 a7 k702190 e
1,500,000
Brought together C group Of e 566,921 639326 5322,429|EE"EE|@&';3£'575
consultants to help develop the plan: s00.000 -
> Conducted population projections and “a000 2010 z20m 20w 200  ws0 0 2070 2080
mlgratiOn predictlon =+~HGSD_AREA_1 -»-HGSD_AREA_2 ~~HGSD_AREA_3

> Updated multiple local scale analytical

subsidence models in the Houston - 2010
Region el

> Updated the regional groundwater i ﬁﬁ
flow model o s

> Developed the predictive model data — o

I 14500 - 33000

sets

POPULATION
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2,000,000
1,500,000
1,000,000

500,000

POPULATION BY HGSD REGULATORY AREA

—— " 717,406]| 749,774[ 779,391} 808,575 —
566,921 639,326 682,429 | /17,4067 17%
—
2000 2010 2020 2030 2040 2050 2060 2070

~~HGSD_AREA_1 -=-HGSD_AREA_2 -~HGSD_AREA_3

2080
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Population

Bl -2
Il 275 - 755
I 765 - 1400
777 1400 - 2150
[ 2150- 3000
|| 3000 - 4000

| 4000 - 5000

| 5000 - 6500
| 6500-8000
[ 8000 - 10500

I 10500 - 14500

B 14500 - 33000

POPULATION
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