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question 1:

where does your water
come from?

surface water (lake, river)
groundwater (aquifer, well)
rain (rainwater harvesting)

faucet

0O WP

atmosphere # e

86% evapotranspirates (ET)
precip } 379,000,000
ET 320,000,000 evap f 7,200,000

surface water

47,200,000 into lakes and rivers from runoff
4,700,000 into lakes and rivers from rainfall —

recharge |5,100,000
baseflow § 1,300,000

groundwater

v

Texas coast: 35,000,000 v

data from Ward and Valdes (1995) Other states: 9,300,000 85% of surface flows leave Texas
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current and projected water supplies

18,000,000 -

16,000,000 -

- 31% municipal
B Reuse
1 "] Groundwater
| B Surface water

14,000,000
12,000,000
10,000,000

8,000,000

6,000,000

acre-feet per year

4,000,000

2,000,000

. based on current infrastructure
2020 water use: 14 million acre-feet

- 55% irrigation

2020 2030 2040 2050 2060 2070
2022 State Water Plan

P e River basins
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WITH SOMEONE WHO' BUILDS'A DAM.

Number of reservoirs

Number of Reservoirs with Conservation Storage
Greater than 5,000 acre-feet
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the Rio Grande “meets” the Gulf of Mexico in 2001

9
Major aquifers
Ogallala - Seymour
= Trinity
SE .0
3 W Carrizo-Wilcox
Pecos Valley | ]l (}; r'ﬁ’l‘ ‘
Hueco-Mesilla Bolsons
Edwards-Trinity (Plateau)
NN
Edwards (Balcones Fault Zone) \\\ Gulf Coast
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Rita Blanca a H
Minor aquifers
Dockum )
A;x Blaine
Cross Timbers
Edwards-Trinity (High Plains) > /Woodbine Blossom
i .
/ ke i . = Nacatoch
Capitan Reef Complex |2
o VR Queen City
Bone Spring-Victorio Peak Rustler ..
ble Falls
.
N Sparta
Lipan
West Texas Bolsons Hickory
Marathon

Igneous
Ellenburger-San Saba

Brazos River Alluvium

Yegua-Jackson
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Te.ting Rice Well, El Campo, Texas

Pub's' el 5y Qur Drug Store
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Groundwater withdrawals
(millions of acre-feet)
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groundwater withdrawals in Texas

o]
Total volume pumped:
~700,000,000 feet
celi Texas Water Development Board data

+0

i “ Lf Geological Survey data k

(o]
L

1940 1950 1960 1970 1980 1990 2000 2010 2020
Mace (2021)
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Water level decline in fest Total water_level
less than 50 or undetermined . -
declines in the
major aquifers
200to 300
300to 400
400 to 500
1 500t 800
B greater than 800
from the 2012 State Water Plan
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question 2:

would you drink treated
wastewater?

A. ah HELL NO!

B. all day!
C. onlyifitdidn’t come from
Dallas

D. only ifit’s packaged as beer

“I guess that means | get
to drink my beer twice...”

16
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s, surface water-
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Anaya and others (2016)

Baseflow from major
and minor aquifers of
Texas by hydrologic
landscape unit
(cubic feet per second)

soos 9.3 million acre-feet per
o0 year, or about 30 percent
=t of all surface-water flows

. 20-50
. 5.0-10
e 1020
@® 20-30
®

@& s-mo
@

100-288

NOTE: Baseflows greater than
50 cubic feet per second
represent drainage hasing wilh
major Texas springs

0 50 100

200
- — il

22

8/10/2023

11



Rio Grande-Hueco Bolson
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A.

B.
C.
D

question 3:

how concerned are you
about climate change?

climate what?

concerned but hopeful
concerned but not hopeful
we’re all going to die!!!

“If climate is a shark, then
water is its teeth.”
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Global surface temperature change (°C)

(relative to 1850-1900)

mid-Pliocene

early Eocene
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IPCC 2021
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27
Average Temperature Trend, 1975-2020
°F/decade
0
Temperature trends since 1975 according to NCEI nClimDiv data. Nielsen-Gammon et al. 2021
(2036 Report)
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observed and projected temperatures in Texas
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Estimated range of global heating needed to pass tipping point temperature

Range: Min Max @ Central estimate

0.0C 2.0 4.0 6.0 8.0 10.0
Greenland ice sheet collapse i
West Antarctic ice sheet collapse
Tropical coral reef die-off '
Northern permafrost abrupt thaw '
Barents Sea ice loss

Labrador Sea current collapse s

Mountain glaciers loss !
West African monsoon shift H [ ]

East Antarctic glacier collapse H | ([ ]
Amazon rainforest dieback ]
Northern permafrost collapse
Atlantic current collapse

Northern forests dieback - south

Northern forests expansion - north

Arctic winter sea ice collapse H [ ]

East Antarctic ice sheet collapse [ ]

1.1C Current level of warming L 1.5-2.0C Paris agreement targets

Guardian graphic. Source: Armstrong McKay et al, Science, 2022. Note: Current global heating temperature rise 1.1C
Paris agreement targets 1.5-2.0C

https://www.science.org/doi/10.1126/science.abn7950

https://www.theguardian.com/environment/2022/sep/08/world-on-

brink-five-climate-tipping-points-study-finds
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Figure 3. Multimodel ensemble simulations of historic and future projected
standardized Palmer Drought Severity Index (PDSI) and

standardized soil moisture (SM) anomalies at 30-cm and 2-m depth for West
Texas (top) and East Texas (bottom).

from Nielsen-Gammon and others (2020)
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Modeled Storage in Travis and Buchanan in 2115
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questions?

Robert E. Mace, Ph.D., P.G.
The Meadows Center for Water & the Environment
Department of Geography and Environmental Studies

Texas State University

robertmace@txstate.edu
(512)245-6021
@MaceatMeadows
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