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What is the Barton Springs/Edwards
Aquifer Conservation District?

= A long name for a very small agency.

s One of one hundred groundwater conservation districts
In Texas.

m The district responsible for groundwater management
south of the Colorado River and north of San Marcos
Springs.

= Not the Edwards Aquifer Authority.
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Confirmed Groundwater

Conservation Districts
[ 1. Anderson County UWED

[ 2. Bandera County River Authority & Groundwater District

3. Barton Springs/Edwards Aquifer CD
[ 4. BeeccD
[ 5. Blance-Pedernales GCD
[] 6. Bluebonnet GCD
7. Brazoria County GCD
[T 8. Brazos Valley GCD
[ 9. Brewster County GCD
[110. Central Texas GCD
[E0 11. Clear Ferk GCD
[ 12. Clearwater UNCD
[ 13. Coastal Bend GCD
[71 14. Coastal Plains GCD
[ 15. Coke County UWCD
[ 16. Collingsworth County UWCD
[ 17. Corpus Christi ASRCD
[ 18. Cow Creek GCD
[ 19. Culberson County GCD
= 20. Edwards Aquifer Authority
[ 21. Emerald UWCD - %
[I] 22. Evergreen UWCD
[I 23. Fayette County GCD
[ 24. Fox Crossing Water District

. Gateway GCD - §

. Glasscock GCD.

. Goliad County GED

. Gonzales County UWCD
. Guadalupe County GCD
. Hays Trinity GCD

. Headwaters UWCD

. Hemphill County UWCD

. High Plains UWCD No.1
. Hill Country UWCD

. Hudspeth County UWCD No. 1
. Irion County WCD

. Jeff Davis County UWCD

. Kenedy County GCD

. Kimble County GCD

. Kinney County GCD

. Lipan-Kickapoo WCD

60

. Garza County Underground and FWCD
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Confirmed Groundwater
Conservation Districts
(Continued)
[ 44, Live Oak UWCD
[] 45. Liano Estacado UWCD
[ 46. Lone Star GCD
[ 47. Lone Wolf GCD
[ 48. Lost Pines GCD
[T1 49. Lower Trinity GCD
[ 50. McMullen GCD
[] 51. Medina County GCD
[] 52. Menard County UWCD
[ 53. Mesa UWCD
[] 54. Mid_East Texas GED
[ 55. Middle Pecos GCD
[T 56. Middle Trinity GCD
[ 57. Neches & Trinity Valleys GCD
. North Plains GCD
. Northem Trinity GCD!
. Panhandle GCD
. Pecan Valley GCD
. Permian Basin UWED
. Pineywoods GCD
[ 64. Plateau UWC and Supply District
[ 65. Plum Creek €D
[ 66. Post Oak Savannah GCD
. Presidio County UWCD
. Real Edwards C and R District
. Red Sands GCD
. Refugio GCD
. Rolling Plains GCD
. Rusk County GCD
. Salt Fork UWCD
[ 74. San Patricio County GCD
[ 75. Sandy Land UWCD
. Santa Rita UWCD
. Saratoga UWCD
. South Plains UWCD
. Southeast Texas GCD
. Sterling County UWCD
. Sutton County UWCD
. Texana GCD
. Trinity Glen Rose GCD
[] 84. Uvalde County UWCD
[ 5. Victoria County GCD
[ 86. Wes-Tex GCD
[ 87. Wintergarden GCD

wouma whEn oL

B 21
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67

Pending Groundwater
Conservation Districts
[ 84 Colorado County GCD + #
[ 89. Duval County GCD + &
[ 9. Lavaca County GGD + &
[ 91. McLennan County GCD +#
[ 92. Panola County GCD + #
[ 93. Starr County GCD + &
[ 94. Tablerock GCD + #
[ 95. Upper Trinity GCD + #
Culberson County Annexation +

-+ Pending Election Results
& Craated by the 79th Legistatura
4 Created by the 80th Legislaul
NOTE: The GCD boundaries are provisional,
pending TCEQ's completion of the official boundaries.)
§ "Gateway GCD" previously "Tri-County GCD"

% "Emerald UWCD" will be renamed "Crockett County GCD",
official Sept. 1, 2007

Groundwater Management Areas

Subsidence Districts
[B] Harris-Galveston Subsidence District
Fort Bend Subsidence District

NOTE
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Groundwater Tracing

Significant conduit, fracture, and matrix (pore
space) flow

.\ Barton Springs
* Edwards Aquifer
CONSERVATION DISTRICT




DYE-TRACE METHODS

(see Alexander and Quinlan, 1992)

Sinkhole

Dye Injection Well Creek

monitoring location) Dye Injection into cave
o [

Barton Springs
Barton Creek

Inject non-toxic, organic, fluorescent (Sodium fluorescein
and Eosine) dyes into caves along Onion Creek

Monitor wells and springs
Dye Detection
= Qualitative (Spectrofluorometer)
= Quantitative (Ozarka Underground Labs, Missouri)

/77§ Barton Springs
/| Edwards Aquifer
.~ CONSERVATION DISTRICT










Summary of Groundwater
Trace Injections (1996-2002)

A
Furg L]
5 i Y £
Lﬁm

Uz 290

-

gy 7 e

\ . gy

L ‘-"\
PNy =
e o, ol iy H“““H.Hﬁ_mw
qv\‘ w"n"m:hr S,
i, Cround
. o Bdn e

o

#Tnld Bprng &
Cround sater

., P

;6' S nmtisl;

[ zround vt

e

Cold §pring

* AIETIM

Barton Springy’ (8ee meetoalow]

@ Inle ction Shex

0 TocrOeeced, ik B
) ToeckrOekced, Sprivg”

Mg estmaaF ow pans

" It rred Flow Pati

Fe change Zoke

major Creeks
e Conty Boow wdany

Ma|or Roads

PRy IET
Gna
L
1 =513
%
k3
2
L KYLE *
LR
gry Herkorid Sha
Y @
1 2 4 hiiles

I " Rarer cmelc\r_-_'__'_

ol
Uppar Bastz- Springe

— ®Aain maclen S ings

o Mill Springs

=
i
W

L 4

25 traces from 1996-
2006

Flow rates up to
39,000 ft per day

Flow paths follow
structures such as
faults and fractures




Airman’s Cave

Zara Environmental LLC
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Hydrostratigraphy

Undiff.
Confining units

Georgetown
Fm.

Edwards Grp.

EDWARDS
AQUIFER

upper mbr.
Glen Rose Fm.

lower mbr.
Glen Rose Fm.

Hensel Sand

Cow Creek
Limestone

Hammett
Shale

Sligo

Hosston

Upper

Middle

TRINITY
AQUIFER

Lower

Undiff.
Paleozoic

1200 r

800

400

Sea Level

400

800

1200

Altitude in feet

2000

2400

2800

3200

i, B
=
lower member
Glen Rose Fm.

-

M
L= ,G_I_gn Rose Fm. 1

R

Hensel Sand

Low Crenk

% =
L  Hosston 5

Paleczoic B
.[\!\f .L
/ \ :
9 K e
; > g
/D . ;
~ Travis County :
. g
.f'
P
Df
.\‘ P
Index Map
(o] 1 2 3 Miles
L | 1 ]
o] 1 2 A 4 Kilgmelers
[ T

Aquifer

iddle Trinity Aquif;F

Saline
Edward

Figure modified from
Brune and Duffin, 1983

-

1600

1200

800

400

Sea Level

400

800

1200

1600

2000

2400

2800

3200



Cutaway of
Measurement
Port

¢ Sampling/Pressure
Measurement Tool
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Location Arm
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Antioch Westbay Well

Hydrostratigraphy Elevation (ft-msl) vs Depth (ft)  TDS
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Potentiometric Elevations (ft-msl)
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Managing Ground
Water Resources

During Drought




Drought Status Chart
Barton Springs/Edwards Aquifer Conservation District
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Unreasonable Impacts: Assessing
the Impacts of Pumping for
Permitting Considerations

Land surface

Aquitard
qui with both wells A

and B pumping

Confined aquifer —=
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Stratigraphic Column
Hydrostratigraphy Group  Formation & Geologic Features
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Local Approach:
Well interference (Unreasonable
Impacts)

Schematic Diagram: Unreasonable Impacts

Potentially impacted
Pumping well(s) supply well

Index well

static water level

Confining units

Confined aquifer

—
—

not to scale
BSEACD 3.1.16
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New Middle Trinity Permit
Requests

Hays Trinity GCD
(All Aquifers)

Edwards Aquifer ﬂl]lh{:ﬂri[}l'.'_ 4
{only Edwards Aquifer)
- Drill Through permits required -
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Central Hays County Groundwater Evaluation Well Monitoring - July 28, 2015
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Water Level Monitoring Efforts
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O Periodic manual measurements (54)
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ACandidate transducer site (1)
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Ochoa Monitor Well Diagram

5" PVC
1.7 M.P.
Land Surface = 1075 ft-ms|
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|860f __ _____Packerat50 SRl e R
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100—
200 —
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= o . S
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Construction Notes:
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. Cemented from surface to S0 ft
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Sustainable Yield Modeling

Definition of Sustainable Yield:

Safe [sustainable] yield is the rate at which
water can be withdrawn from an aquifer
without producing an undesired result- D.
K. Todd, 1959




Groundwater Availability

GAM is an initiative by TWDB

to develop state of the art, publicly
available, numerical groundwater flow
models to provide reliable information of
groundwater availability in Texas.

........

Barton Springs GAM:

«Scanlon et al., 2000 and 2001

! ; Recalibrated to better-match 1950’s
. oy S drought conditions

e ;
~1 Inactiva
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K [
--------
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GAM Simulated
Spring Flow

Simulated spring flow
under 1950’s drought and
various pumping rates

|
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CONCLUSIONS:
Spring Flow

* For each 1 cfs of groundwater pumped
from the aquifer under 1950’s drought
conditions, discharge from Barton
Springs will diminish by about the same

rate.

* At current permitted pumping levels
(10 cfs), Barton Springs discharge is
predicted to decrease to about 1 cfs on
a monthly average, although may
temporarily cease at times.
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Schematic Cross Section Illustrating the Multiport Well System
Barton Springs Segment of the Edwards Aquifer, Hays County, Texas
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