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Topics- Future of Groundwater Use In Texas

= Demands for water
= Survey of availabllity
= What's trending... ;\\_f\

= Case (mini) study E

Texas Water
Development Board




groundwater and Texas

* ~60 percent of the 16.6 million acre-feet of
water used

« ~80 percent of groundwater Is used for
Irrigation

« groundwater provides 39 percent of water
to cities
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Projected Population Growth
In Texas Counties
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State Water Demand Projections
2020 Decade
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Groundwater
Management Areas
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Statewide Modeled Available Groundwater
through 2060
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MAGS iIn GMAS
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Comparison of Current Groundwater Withdrawls versus
Modeled Available Groundwater (MAG) Volumes by Percentage
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[ ] NoMAG for County
Map prepared by Blake Neffendorf, TWDB

October 23,2012
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TDS
e <1,000 mg/l

e 3,000 to 10,000 mg/l
e > 10,000 mg/l

~ 2.7 billion acre-
feet of brackish
groundwater
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State and regional water planning

Recommended Water Management
Strategies include:

WATER FOR TEXAS 2012 STATE WATER PLAN

Brackish Groundwater

= Develop 181,568 acre-feet/year by
2060

2012

Water for Texas

TEXAS WATER DEVELOPMENT BOARD

= 5regions recommended strategy
(E,F, L, M, O)




Acre-Feet
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Increase In Hydrofrack Water Use

HF Water Use (year 2008) HF Water Use (year 2011)
(thousand AF) (thousand AF)
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Acre-Feetper Year

Estimated Groundwater Usage in Oil and Gas Industry
in West Texas Counties

(data from Bureau of Economic Geology, 2012)
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—a— \Water Use for HF

Water use
projections from 25
Texas counties in
Permian Basin
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Comparing MAGs to Water Use
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Groundwater MAGs, Availability, Supply, and 2008 Pumping for Region
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Groundwater Quality in Major Aquifers
within the Cline Shale Extent
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Groundwater Quality Major Aquifers
+  Fresh Groundwater: Less than 1,000 mg/L TDS*
. i - Edwards-Trinity Plateau Aguifer
slightly Brackish Groundwater: 1,000 - 2,999 mg/L TDS* Outcrop (Exposed at the Surface)
*  Moderately Brackish Groundwater: 3,000 - 9,999 mg/L TDS* l:l Ogallala Aquifer Outcrop
+  Saline Groundwater: 10,000 mg/L or Greater TDS"|

- Seymour Aquifer Qutcrop

d Approximate Cline Shale Extent

0 5 10 20 30 Texas Water

TDS - Total Dissolved Solids concentration (mail) S —
LanceChristian, P.G., Texas Water Development Board Miles Develnpnent Board
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Groundwater Quality in Minor Aquifers
within the Cline Shale E_xte_nt
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Groundwater Quality Minor Aquifers
+  Fresh Groundwater: Less than 1,000 mg/L TDS* [ Biaine Aquiter Outcrop
Slightly Brackish Groundwater: 1,000 - 2,999 mg/L TDS* (Exposed at the Surface)

* Moderately Brackish Groundwater: 3,000 - 9,999 mg/L TDS* %ﬂgﬁr:g‘;iﬁnsgfggﬁﬁace)

+  Saline Groundwater: 10,000 mg/L or Greater TDS - Dockum Aquifer Outcrop
d Approximate Cline Shale Extent Dockum Aquifer Subcrop lr'
; vt [ Lipan Aquifer outcrop TEHS watﬂr (":-"
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Groundwater Volumes in Cline Shale Play
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AA
@ To conclude:

= With respect to future groundwater use in Texas:

Agriculturel MunicipaiI Energy ¢smes)

* Innovative approaches
» Brackish groundwater
= Aquifer Storage and Recovery

= Challenges: drought, legal/regulatory
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Contact:

Larry French, P.G.
Director, Groundwater Resources
Texas Water Development Board

larry.french@twdb.texas.gov
512-463-5067
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