Welcome to the Public Hearing for the

2022 Annual Groundwater Report

 Participants will be muted for the entire hearing.

 Public testimony will be available for participants at the
end of the hearing. The hearing is presented virtually for
viewing purposes only.

* The webinar is being recorded including all chat between
participants.

* For any problems, please chat with the organizer.




HARRIS-GALVESTON

2022 Annual

Groundwater Report
Public Hearing — April 27, 2023



Harris-Galveston Subsidence District Mission

« The Harris-Galveston Subsidence District was
created in 1975 to prevent land subsidence in
Harris and Galveston counties through the
regulation of groundwater.

 Land subsidence contributes to flooding,
threatening the economic health of the area.

« Efforts to prevent subsidence by the District and
the regulated community have required significant
investment to create a more resilient infrastructure
while securing reliable water sources for future
needs.

* An annual groundwater hearing is required by
enabling the act to receive testimony regarding the
effects of groundwater withdrawals on subsidence.
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Exhibit 2

2022 Precipitation Data
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Exhibit 3

2022: 9.2 MGD

Regulatory Area One

Groundwater Withdrawals Grouped by Use
B Public O lIndustrial ®All Irrigation
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Exhibit 4

Regulatory Area Two 2022: 31.1 MGD
Groundwater Withdrawals Grouped by Use 8%
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Exhibit 5
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Regulatory Area Three

Groundwater Withdrawals Grouped by Use
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Exhibit 6

Entire District 2022: 252.9 MGD

Groundwater Withdrawals Grouped by Regulatory Area
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Exhibit 7

Entire District 2022: 252.9 MGD
Groundwater Withdrawals Grouped by Use
B Public O Industrial & All Irrigation
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Location of surface water sources:
- Trinity River

- San Jacinto River

- Brazos River
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Exhibit 9

Alternative Water Used
Grouped by Source for Entire District

B Trinity @ San Jacinto B Brazos 0O Reclaimed

2022: 806.1 MGD
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Exhibit 10

Total Water Demand

Grouped by Source for Entire District 2022: 1063.5 MGD
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ZUSGS

selence for a changing world

Depth below land surface, in feet

Calibrated steel tape

Borehole-
extensometer slab

Note: Recorder, table,
slab, piers, casing,
screened interval, slip-
joint lengths, and cement
plug are not drawn to
scale

Shaft encoder and analog
recorder

Steel table

| Counterweight

Concrete-slab size:
6ftxB6ft10in. x 10in.

Piers composed of concrete
and steel reinforcing bars

Neat cement grout

Slip-joint interval: 252-260 ft

Out ing di 2 45in,,
extending from 1 ft above land
surface to 2,825 ft below land
surface

Slip-joint interval: 511-519 ft

Inner-pipe (extensometer pipe)
diameter: 2.375 in., extending
from 1.5 ft above land surface
into plug at 2,831 ft

Slip-joint interval: 1,000-1,008 ft

u lidated and confined
aquifer sediments

Screened interval: 2,707-2,717 ft

Cement plug

DIAGRAM OF A BOREHOLE EXTENSOMETER

HARRIS-GALVESTON —1--7
—_— )

*
SUBSIDENCE FORT BEND l

DISTRICT SUBSIDENCE DISTRICT

Groundwater-level
Altitudes, Long-Term
Change & Compaction

CHICOT/EVANGELINE AND JASPER AQUIFERS

RESEARCH IN COOPERATION WITH THE HARRIS —
GALVESTON & FORT BEND SUBSIDENCE DISTRICTS
BRAZORIA GROUNDWATER CONSERVATION DISTRICT,
THE CITY OF HOUSTON AND LONE STAR GROUNDWATER
CONSERVATION DISTRICT




2023 Water-Level Map Series

 Chicot and Evangeline Aquifers (undifferentiated)/f”"

— 2023 Water-Level Altitude
2022 to 2023 Water-Level Change
2018 to 2023 Water-Level Change
1990 to 2023 Water-Level Change
1977 to 2023 Water-Level Change

Jasper Aquifer

2023 Water-Level Altitude

2022 to 2023 Water-Level Change
2018 to 2023 Water-Level Change
2000 to 2023 Water-Level Change

» Compaction 1973 to 2022

— Compaction Data from 14 Extensometers




Geology and Hydrology

In 2021 and Moving Forward
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*Young, S.C., Kelley, V.A., Deeds, N., Hudson, C., Piemonti, D., Ewing,
T.E., Banerji, D., Seifert, J., and Lyman, P., 2017

*Young, S.C., and Draper, C., 2020




Network

* Data collected across 11 counties
» Data collection from 12-09-2022 to 3-14-2023
* Well Types:

— Public Supply, Irrigation, Industrial, Observation

 Chicot and Evangeline (undifferentiated) water-levels: 512

 Jasper water-levels: 101

* Number of wells used to create the 2023 altitude maps

— Chicot and Evangeline (undifferentiated): 479

— Jasper: 98




Water-Level Altitude

Chicot and Evangeline
(undifferentiated)

Altitudes are referenced from NAVD 88

Lowest altitudes in south-central portion of
Montgomery County and western Harris
County

Highest altitudes in portions of south-eastern
Grimes County, south-eastern San Jacinto
County, and central Liberty County

EXPLANATION

I -286 - 250
[ -249 - -200
[]-199--150
[ ]-149--100
[ ]-e9--50
[ J4g-0
[]1-50
[[]51-100
B 101 - 150
151 - 189




2022 to 2023 Water-Level Change

» 454 water-level pairs

— Mostly declines

— Largest declines (>40 ft):

» portions of western Harris
county and south-central
Montgomery County

 1inFort Bend County

— Largestrises (> 20 ft):

* 1in south-central
Montgomery County EXPLANATION

« 1in Brazoria County -68 - -41
40 - -21

-20 - -1
-10 - -1
0-10
11-20
® 21-32




2018 to 2023 Water-Level Change

» 420 water-level pairs

— Mostly declines

— Largest declines (>40 ft):

» portions of western Harris
county, northern Fort Bend
County and south-central
Montgomery County

— Largestrises (> 40 ft):

* 1in central Harris County EXPLANATION
« 1inFort Bend County ® -85 --4]

@ -40 - -21
® -20 - -11
O -10--1
©0-10

©11-20
@ 21-40
® 41-63




Change Comparison Chicot and Evangeline (undifferentiated)

1 Year
2022 to 2023

number of water-levels

0.4% 02% 02%

5 Year
2018 to 2023

number of water-levels

Decline




Water level rises across most
of central and eastern Harris
County and Galveston County

Long term change
' Chicot and Evangeline (undifferentiated) Water-Level Change 1990 to 2023
. . /( : . . d

Water-level declines from
central Brazoria County, much 1‘%
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Long term change
' Chicot and Evangeline (undifferentiated) Water-Level Change 1977 to 2023

Water level rises across most
of central and eastern Harris
County and Galveston County

Water-level declines from EXPLANATION

S 92023
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Water-Level Altitude

Jasper

Altitudes are referenced from NAVD
88

General trend of altitudes deepening
in down-dip direction (NW-SE)

Lowest altitudes in south-central
Montgomery County and north-
central Harris County

EXPLANATION

* Jasper 2023
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2022 to 2023 Water-Level Change

» 92 water-level pairs

— Mostly declines (~93%)

— Largest declines (>40 ft):

* 4in south-central
Montgomery County

* 1in central Montgomery
County

— Largestrises (> 20 ft):

 2inwest-central Montgomery
County EXPLANATION

® .58 - -41
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© -20--11
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2018 to 2023 Water-Level Change

» 83 water-level pairs

— Mostly declines (~92%)

— Largest declines (>40 ft):

« (Central and south-central
Montgomery County

* 1inGrimes County and 1in
west-central Harris County

— Largestrises (> 20 ft):
» West-central Montgomery EXPLANATION |

County
® -73--41

® -40 - -21
© -20 - -11
.10l #1
©0-10
® 11-20
® 21-42




Change Comparison

1 Year
2022 to 2023

number of water-levels
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Long term change

Jasper Water-Level Change 2000 to 2023

Water-level declines from
north-west Montgomery and
Grimes Counties down-dip
into south-central
Montgomery County and
northern Harris County

EXPLANATION

+ Jasper 2023
& 2000 and 2023
B -239- 220
- -200
--180
- -160
- -140
- -120
--100
--80
- -60




Compaction Interval; Compaction 1973 - 2022
Chicot : } \
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2022 Compaction Summary

» All sites recorded
compaction for the
period (no expansion)

« Compaction ranged from
0.001 ft to 0.050 ft

Compaction December 2021 to December 2022
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All District operated global positioning

system (GPS) stations are constructed in a
custom design.

GPS data are collected for approximately
one week every two months (periodic
monitoring).
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Annual subsidence rate, in
centimeters per year (cm/yr.),
measured at GPS stations
with three or more years of
GPS data in Harris, Galveston,
and surrounding counties,
averaged from 2018 to 2022.
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Change in Ellipsoid Height (cm)

GPS station P038, located
in Pasadena, has measured
a total of approximately 3.3
cm of uplift since 2007.
5,
£
-,
P 0
L
0
E -2
.un'j -3
E -4
g -5
Processed GPS data (source: UH) over period of record. Processed data (grey b %
circles) located inside the outlier boundary (red dashed lines) are used when
calculating subsidence rates. Processed GPS data identified as outliers (red

circles) are excluded from subsidence rate calculations and are shown for
informational purposes only.
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GPS station P047, located
in Spring, has measured a
total of approximately 27.5
cm of subsidence since

2007.

L
o

Change in Ellipsoid Height (cm)

L e 4w

5-year subsidence rate (cm/yr)

Processed GPS data (source: UH) over period of record. Processed data (grey
circles) located inside the outlier boundary (red dashed lines) are used when
calculating subsidence rates. Processed GPS data identified as outliers (red
circles) are excluded from subsidence rate calculations and are shown for
informational purposes only.
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Testimony and Public Comment

Any person who wishes to appear at the hearing
and present testimony, evidence, exhibits or other
information may do so in person, by counsel, via
email to info@subsidence.org or any
combination of these options.

HARRIS-GALVESTON i _ : "
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Thank you for attending the Public Hearing for the

2022 Annual Groundwater Report

« Record will be open until May 5, 2023. You may provide
comments by sending an email to info@subsidence.org.

* The 2022 Annual Groundwater Report will be presented to
the Harris-Galveston Subsidence District Board of
Directors on May 10, 2023.

* The 2022 Annual Groundwater Report will be posted on
the District’'s website (www.hgsubsidence.org) upon
approval of the District's Board of Directors.

r, HARRIS-GALVESTON (Provisional - Subject to Revision)




HARRIS-GALVESTON
SUBSIDENCE DISTRICT

Contact Information

Ly

B (281) 486-1105 }@4 info@subsidence.org
& . 91 1660 W. Bay Area Bivd.
www.hgsubsidence.org F(rsigg dswogéll {28772’26

Connect with us!
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