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Conceptual Chicot Aquifer Flow System
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Stratigraphic and Hydrologic Sections

_\"I-
A 1 1 3 4 5 & o 7 ] L T 1 A
¥ P
i Fa A a® & o ¥ # i
¥ & -b!'“ ol i - o v R L o
SFSE S L& S S S
T i Ry a o i 4.0 o o L Yo
:-\:- = =) F by Chwicrog Cazinmery Dhecrep i
- 3 _= . ! ToRE Ao bale Do Hapdae - s
E [ E E i hieol = quiter B = 1 -
. = ' = .- > : E = = E =
. R = = = M &y _i- ; -
4 : — . e m = = 0

138 - |4 E £ - = < 1am

H - i = = || i
— dep = i, = i i

- [ - dh . " 1 |

3 F oy 7 N - : ¥ i {

: ‘gy_ ; [ L _.-m o - H J
e [ 1 = 5 4 i i i 3 1 1e

e 1 [3 ey, B - _ :

. GRIMES 'l l,%l% : } I i';.,::h 'i!- ? . : S 4 "
L ] ﬂm?n": Tﬁ% f % -'; o] ;
s Clls MO TOOMERY ! ! ! 1 — i i

A ' -'“'q._. j rtr_‘_ 4 - d
N, o -- - -

"o g J ] ' | -

e HARILS iy o ' o gh £] {
; {| S H : -

i WALLER | ety 1 J ,
1 .l1 t I" 138
GALVESTON 5 ‘i “, £ : 4 ':_%,’_\l E =

AR 11 ]

B4 011§ smEs %‘% i

Ly Location Map —— - E x"'%-’ ;
i _- e, )
i i *a, s

1] |

. 1 i !
T . | N

Ditanin §5 9en bevel i }} [
Ll -
Verical scabe preathy exaprerated
Geologic cross section showing the northwest to southeast dip and relation of stratigraphic and
hydrolomc units (modified trom Baker, 1986)




;

: i

CHTOPMGWERL

30 feet
422 feet
O feet

Contour Interval
Max Elevation
Min Elevation




CHEASEG W]

AM Chicot Aquifer

Contour Interval = 120 feet
Max Elevation = 394 feet
Min Elevation = -1,286 feet




BhSELWE]
-t

b

GAM Evange

il e

Contour Interval = 120 feet
Max Elevation = 394 feet
Min Elevation = -1,286




uifer Base

1 8 5 [
i1z 3
EEEEO
._m.._n-
- - | -
BEOCOB

401 feet
377 feet

Min Elevation = -5,243 feet

1 1 41
11111

EEECE

Contour Interval
Max Elevation

a USGS
Achnngee fov 8 chadging wonld




GAM Burkevi Ilegonfmlr]

I:I
EI

'_'I;'E-I
(]

Contour Interval = 401 feet
Max Elevation = 377 feet
Min Elevation = -5,243 feet




Pliiis .

e
'..'.

|
]
i
iwd i |;'
]
ﬁ,‘\

237 feet

544 feet

Min Elevation = -2,768 feet

e

Contour Interval
Max Elevation

A
— :
N




GAM Jasper A““é’fi‘hfer p

—l

i { ¢T= A
= USGS W Contour Interval = 237 feet
J-ll,rl'ur-ﬂl'.'.'.-f.u,ulllrwr.'.'n'd e : M aX E|e\/at|0n = 544 feEt
Min Elevation = -2,768 feet



JIASRASGCLIP

GAM Jasper Aquife

L

8 d W g

ERNEED
% { B8 L1
.m__ 1

aSQ.-;

-.H\._\-ﬁ
-‘,'I.h

A

/
\

296 feet
457 feet

Min Elevation = -3,712 feet

Contour Interval
Max Elevation




Achnngee fov 8 chadging wonld

Chicot Water -
L evel Change
Map

1977-1999



=USGS
1977 Measured and Simulated Chicot

.+  Water L evels

Up-dip limit of the(Chicot aquifer

Down-dip limit of freshwater




1977 Measured and Simulated = USGS

o
S

Down:dip/limit.of freshwater




= USGS
1996 M easured and Simulated Chicot

Water Levels




=USGS

1996 M easur ed and Simulated




1978-1995 M easured L and-Surfac
Sub3| den/_/ce

GULFE OF Y2 (/ce)

e

[L=




=

Subsi dence

L NGENHCT [
%g;._..‘%\

- .
/r&,\\ =
B N } 2 ) ’ /
v ‘ ) ”r"’



ZUSGS

Subs den ce




| =USGS
1891-1995 Simulated Land-Surface




TTTIOAn[ IO Tna T IvT

CREATION OF




Hydrographs from Wells Screened in the Evangeline
Aquifer Used for Model Calibration
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Hydrographsfrom Wells Screened in
the Chicot and Jasper Aquiter
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Figure 32. Simulated pre-development water-budget-flow rates for layers 1, 2, and 3,
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ensometer Sites in Harris and Galveston
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Figure 7. Map showing location of extensometer sites, Houston-Galveston Region, Texas.
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1977-2001Water-Level Change Map in the Chicot Aquiter
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Chicot Aquifer, Houston-Galveston Region, Texas, 1977-2001

Exhibit 12




Zero Water-Level Changes in the Chicot
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1977-2001 Water-Level Change Map in the Evangeline
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Zero Water-Level Changes in the Evangeline Aquifer
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PROBLEMSCONCERNS

e Ground-water withdrawals are lowering
water levelsin some areas of the Chicot
aquifer systems.

e |n certan areas, these withdrawals are
creating conditions favorable for saltwater
encroachment.
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WITHDRAWALS FROM THE CHICOT AQUIFER SYSTEM, 1946-2000
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GROUND-WATER WITHDRAWALS IN CALCASIEU PARISH, 1955-2000
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Attendance list at the 3™ Stakeholder Advisory Forum for the northern
Gulf Coast aquifer Groundwater Availability Model, November 15, 2001

Names Affliation

Ali Chowdhury Texas Water Development Board
David W. Minze Bluebonnet GWCD

Eric Strom US Geological Survey

Ernest Roebuck Texas Water Development Board
Haskell L. Simon Region K -Regional Water Planning Group

lan Jones Texas Water Development Board
Jim Adams SJRA

Joe Broadus US Geological Survey

John Nelson LBG-Guyton Associates

Mark C. Kasmarek US Geological Survey
Robert K. Gabrysch Consultant Hydrogeologist

Ron Neighbors Harris-Galveston Coastal Subsidence District
Steve Musick Texas Natural Resources Conservation
Commission

Tom Michel Harris-Galveston Coastal Subsidence District



Discussion at the 3" Stakeholder Advisory Forum for the northern Gulf Coast
aquifer Groundwater Availability Model; November 15, 2001

Question: What are the model boundaries?

Response: The northern model boundary is the updip limit of the Jasper Aquifer
outcrop, the eastern boundary is the Sabine River, the southern boundary is the
Gulf of Mexico, and the western boundary is the surface water divide of the
Lavaca-Navidad River basins.

Question: You suggest that most of the water down-dip in the Jasper aquifer is
brackish/saline but in Matagorda County we produce fresh water from the Jasper
aquifer — is there an inconsistency?

Response: In the outcrop areas, the waters in the Jasper aquifer are fresh but as
they move down-dip, they become more saline particularly near the coastline.

Question: Is there a vertical connection between the Burkeville and the Jasper
aquifers?

Response: Yes, in some of the northern updip areas of the Burkeville Confining
System, the Burkeville sediments contain greater percentages of sand that
allows the sediments to be more transmissive than the down-dip Burkeville
sediments that have a large percentage of clay. When groundwater is withdrawn
from wells in the updip outcrop areas of the Evangeline aquifer, water can
potentially flow from the Jasper aquifer upwards through the transmissive areas
of the Burkeville Confining System and into the Evangeline aquifer.

Question: Is there no recharge from the rainfall into the Chicot aquifer near the
coastline?

Response: Most recharge into the Chicot aquifer enters through the updip
outcrop areas. Using Tritium isotope age dating of the ground water in the Chicot
and Evangeline aquifers, it has been determined that the age groundwater is
increasingly older the further downdip the water is sampled. The time that it
would take for a drop of precipitation to enter the aquifer system at the coast
would be determined by the thickness of the clay beds as the water moved
vertically down through the sediments. Additionally, the presence of the
Beaumont Clay also impedes vertical flow rates. Groundwater travel time in the
outcrop areas on the other hand is relatively fast (50 ft/yr.).

Question: Can we use the model to determine spacing of wells or interference
between wells due to pumping?



Response: This is a regional groundwater flow model. On a county basis, the
model should yield groundwater availability values, but may not provide answers
to address local issues unless the model is reconstructed with a finer mesh and
populated with additional data. This regional model can be split up into small
ones to address local concerns.

Question: What is the use of the model if we as a groundwater district cannot use
it?

Response: The model should provide answers to regional groundwater issues.
Countywide groundwater availability values can also obtained using this model.

Comments: A stakeholder indicated that the first model developed by the USGS
is an analog model. With time, successive models are attempting to better
simulate the groundwater flow conditions. Using better hydrogeologic data, each
successive model increases our understanding of the hydraulic and stratigraphic
complexities of the Gulf Coast Aquifer System. The Chicot and Evangeline model
that was created with a cooperative agreement with the City of Houston and the
USGS is at present being finalized and prepared for publication. Using
MODFLOW with the Interbed Storage Package, transient model calibration
determined that considerable amounts of water are released from the numerous
clay interbeds as these interbeds are depressurized and subsequently compact.
Models improve over time with addition of new hydrogeologic data and increased
understanding of the aquifer system. The previous and current models are the
first models to use subsidence interactively during transient model calibration.

Question: At this stage of model calibration and creation, do we need to meet
each quarter when not much new information is presented? It would make more
sense if we have these quarterly meetings when some results are available in
mid - 2002.

Response: We will look into this. If the contract allows, we will allow the next
meeting to be held in 6 months.

Question: As a follow-up of a question from the previous SAF meeting
concerning the validity of the Sabine River being the eastern model boundary
due to the impact of ground-water withdrawal in the Lake Charles geographic
area.

Response: We have consulted with the Louisiana USGS Office on this matter.
Ongoing cooperative agreements in western Louisiana and eastern Texas have
produced water-level data from wells and subsequent interpretive Open File
Reports showing recently created water level altitude maps for adjacent areas
east and west of the Sabine River. These data show conclusively that the Sabine
River is an appropriate eastern model boundary.
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