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Pumping well turbine, Montgomery County, Texas

» Approach and Methods
» Gulf Coast Aquifer System
» Groundwater Monitoring Network
» Groundwater-Level Maps by Aquifer
— Current water-level altitudes
— 1-year and 5-year water-level change
— Long term water-level altitude change
o Cumulative Compaction
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Approach and Methods

Measure static Data

: : Final Publication
water-levels interpretation

673 public supply, irrigation, : Data
industrial, and observation wells Data and analysis: ) ’ :
: : interpretations,
in 11-county Houston-Galveston 1. Quality assured o
: : depictions, and
region 2. Peer reviewed
) documents are
by USGS prior to :
. archived,
annual hearing :
) published, and
Measured between December and public !
: : made available to
and March with USGS comment period :
the public
approved methods

Groundwater Network

» Strong collaboration with local well owners, municipalities, MUDs,
PUDs, SUDs

» Chicot and Evangeline aquifers are hydraulically connected:
withdrawals from one aquifer can affect heads in the other

* Number of wells used to construct 2020 contours:
e Chicot (173)
» Evangeline (326)
o Jasper (112)
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2020 Gulf Coast Water-Level Altitude Map Series

AStory Map
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2020 Gulf Coast Water-Level Altitude Map Series

AStory Map
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Water-Level Change 2019 to 2020
Chicot Aquifer

1 year changes (158 points);

~3% > 10 foot rises (5)

L[+

~27% 1 to 10 foot rises (42)
~27% no change (42)

~41% 1 to 10 foot declines (65)
~3% > 10 foot declines (4)

Chicot 2019 to 2020
DIFF1920
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Number of features
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2020 Gulf Coast Water-Level Altitude Map Series
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Water-Level Change 2015 to 2020 | iege St

+
Chicot Aquifer Iy
Syear changes (143 points); —

~9% > 10 foot rises (13) =

~57% 1 10 10 foot rises (81)
~10% no change (14)

~18% 1 to 10 foot declines (26)
~6% > 10 foot declines (9)

Chicot 2015 to 2020
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Number of features.
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Chicot
1 year (2019 - 2020) changes in ft

21 to 30 ft Rise

11 to 20 ft Rise

1to 10 ft Rise

0 ft
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158 measurements
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Chicot
5 year (2015 - 2020) changes in ft

31 to 50 ft Rise

21 to 30 ft Rise

11 to 20 ft Rise

1to 10 ft Rise

0ft

110 10 ft Decline

11 to 20 ft Decline

21 to 30 ft Decline

0% 20% 40%

143 measurements

2020 Gulf Coast Water-Level Altitude Map Series
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Chicot 1990 - 2020 Water-Level
Altitude Change

Contour Interval 20 feet

Range: -140 to 80

Water-level altitude changes range from
152 ft of decline to 94 ft of rise

HGSD1-HGSD2-HGSD 3
FBA-FBB-Al

Chicot 1990 to 2020 Well Points.

.

Chicot 1990 to 2020 Contours
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2020 Gulf Coast Water-Level Altitude Map Series
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Chicot 1990 - 2020 Water-Level
Altitude Change

Contour Interval 20 feet

Range: -140 to 80

Water-level altitude changes range from
152 ft of decline to 94 ft of rise

HGSD 1- HGSD 2 - HGSD 3
I
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Chicot 1990 to 2020 Well Points.

Chicot 1990 to 2020 Contours
DIFF2020
— 50 ft Rise
= 60 fi Rise
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-—0
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2020 Gulf Coast Water-Level Altitude Map Series
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1977 - 2020 Chicot water-level
altitude change

Contour Interval: 20 feet

Range: -120 to 200

Water-level altitude changes range from
128 ft of decline to 203 ft of rise

HGSD 1- HGSD 2 - HGSD 3
I
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Chicot 1977 to 2020 Well Points.

Chicot 1977 to 2020 Contours
DIFF7720
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-=0

=== 20 and 40 ft Decline
= 0 and 80 ft Decline
== 100 ft Decline
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2020 Gulf Coast Water-Level Altitude Map Series
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1977 - 2020 Chicot water-level
altitude change

Contour Interval: 20 feet

Range: -120 to 200

Water-level altitude changes range from
128 ft of decline to 203 ft of rise

HGSD1-HGSD2-HGSD 3
FBA-FBB-Al

Chicot 1977 to 2020 Well Points.

Chicot 1977 to 2020 Contours
DIFF7720
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= 20 and 40 ft Rise
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— 120 ft Decline
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2020 Gulf Coast Water-Level Altitude Map Series
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2020 Evangeline Water-Level
Altitude

Contour Interval: 50 feet

Range: 200 to -250

Water-level altitude values range from
237 ft above datum to 292 ft below datum

Evangeline 2020 Altitude Well Points

Evangeline 2020 Altitude Contours

9|0.1213141515171192021?2?3247526272!

[+

A Map Gata © Opensire =




2020 Gulf Coast Water-Level Altitude Map Series
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Water-Level Change 2019 to 2020
Evangeline Aquifer

1year changes (290):

~13% > 10 foot rises (37)

~16% 1 to 10 foot rises (45)

nEn

~4% no change (13)
~49% 1 to 10 foot declines (142)
~18% > 10 foot declines (53)

Evangeline 2019-20
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2020 Gulf Coast Water-Level Altitude Map Series
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Water-Level Change 2015 to 2020
Evangeline Aquifer

5year changes (268)

~18% > 10 foot rises (50)

nEn

~27% 1 to 10 foot rises (73)
~3% no change (7)

~24% 1 to 10 foot declines (63)
~28% > 10 foot declines (75)

Evangeline 2015 - 2020
DIFF1520

@ 111073 ftRise
O 1to10ftRise
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© 1to10ft Dedline
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Number of features
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Evangeline
1 year (2018 - 2020) changes in ft

> 50 ft Rise
31 to 50 ft Rise
21 to 30 ft Rise
11 to 20 ft Rise

1to 10 fi Rise

11to 10 ft Decline
11 to 20 ft Decline
2110 30 ft Decline

31 to 50 ft Decline

10.0%

Evangeline
5 year (2015 - 2020) changes in ft

> 50 ft Rise

31 to 50 ft Rise

21 to 30 fit Rise

11 to 20 ft Rise
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0ft

1to 10 ft Decline

11 to 20 ft Decline

21 to 30 ft Decline
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> 50 ft Decline

20.0%
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40.0%
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290 measurements

268 measurements
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2020 Gulf Coast Water-Level Altitude Map Series
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Evangeline 1990 - 2020 Water-

Level Altitude Change
Contour Interval: 40 feet =l
Range: -200 to 160

Water-level altitude changes range from

218 ft of decline to 190 ft of rise

HGSD 1-HGSD 2 - HGSD 3

FBA-FBE-Al

Evangeline 1990 to 2020 Contours
Contour

=— 160 ft Rise

=— 120 ft Rise

=— 50 ft Rise

— 20 ft Rise
-=0

40 ftDecline
= 80 ft Decline
= 120 ft Decline
= 160 ft Decline

— 200 ft Decline
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Water-level altitude changes range from
218 ft of decline to 190 ft of rise
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|
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2020 Gulf Coast Water-Level Altitude Map Series
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Evangeline Long Term Water-
Level Altitude Change (1977 -
2020)

Contour Interval: 40 feet

Range: -280 to 240

Water-level altitude changes range from
298 ft of decline to 259 ft of rise

H D2-
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Evangeline 1977 to 2020 Contours
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2020) =

Contour Interval: 40 feet

Range: -280 to 240

Water-level altitude changes range from
298 ft of decline to 259 ft of rise
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HGSD Area 2

Evangeline 1977 to 2020 Contours
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2020 Gulf Coast Water-Level Altitude Map Series
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Jasper 2020 Altitude
Contour Interval 50 feet
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Water-Level Change 2019 to 2020
Jasper Aquifer

1.year changes (91);

~3% > 10 foot rises (3) b \ |
~13% 1 to 10 foot rises (12)

[[+]

~5% no change (5)
~49% 1 to 10 foot declines (45)
~29% > 10 foot declines (26)

Jasper 2019 to 2020
DIFF1920
® 111033 ftRise
110 10 ftRise
® 0
110 10 ft Decline
® 111034t Decline

Number of features

3
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2020 Gulf Coast Water-Level Altitude Map Series
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Water-Level Change 2015 to 2020
Jasper Aquifer

5 year changes (875

~34% > 20 foot rises (30)

~31% 11 to 20 foot rises (27)

(2[4

~16% 1 to 10 foot rises (14)
~1% no change (1)
~10% 1 to 10 foot declines (S)

~7% > 10 foot declines (6) L\

Jasper 2015 to 2020
DIFF1520
® 11to50ftRise £
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Jasper
1 year (2018 - 2020) changes in ft
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1 to 10 ft Rise

110 10 ft Decline

11 to 20 ft Decline

21 to 30 ft Decline

31 to 50 ft Decline

0.0% 10.0% 20.0% 50.0%

91 measurements
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Jasper
5 year (2015 - 2020) changes in ft

31 to 50 fi Rise
21 to 30 ft Rise
11 to 20 ft Rise

1to 10 fi Rise

1to 10 ft Decline
11 to 20 ft Decline
21 to 30 ft Decline

31 to 50 ft Decline

30%
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2020 Gulf Coast Water-Level Altitude Map Series
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Jasper Long Term (2000-20)
Water-Level Altitude Change
Contour Interval 20 feet

Range: -220 to 20

e

Water-level altitude changes range from
230 ft of decline to 20 ft of rise
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Summary: Groundwater levels

Summary: Groundwater levels (cont.)




Mechanism of Compaction and Method of Measurement
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2020 Gulf Coast Water-Level Altitude Map Series
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Cumulative compaction values in feet

(1 [2[+)

- Addicks - 3.750

- Baytown Deep - 1.100

- Baytown Shallow - 0.910
« Clear Lake Deep - 0.704

» Clear Lake Shallow - 0.678
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- Lake Houston - 0.629
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- Pasadena - 0.463
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- Texas City - 0.094 Cinco MUD Southwest 1.099 ft
. Cinco MUD - -0.006 -0.006 ft © 1714 O Pasadena a%‘;{]‘g';S“a"OW
ast End
Chicot Compaction Monitors 13491t
1.560 ft
@ Seabrook
0.704 ft
Chicot and Evangeline Compaction Monitors %@ar ?ake Shallow
0,678 ft
@
Q'exas City
0.094 ft

17



5/28/2020

2020 Gulf Coast Water-Level Altitude Map Series
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1 Year Compaction Data
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5 Year Compaction Data
oo Addicks BaytownDeep BaytownShallow Cinco MUD
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Summary: Compaction
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