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“In Texas, there is no more important natural resource

than water. The conservation of our water resources

and the preservation of flowing rivers are critical for

both the people and the environment of our state.” page 14 



Texas’ climate gradient…creates a diverse 

system of springs, 

streams, rivers, lakes 

and estuaries. 



Groundwater: 

Source of Springs and River Baseflows
• Springs

– Support unique aquatic 

environments, including rare species

– Serve as a barometer of local aquifer 

conditions

– Relatively inexpensive means of 

monitoring groundwater

– Provide important baseflows to rivers

• River Baseflows
– Dependent on aquifer discharge

– Important component of 

environmental flow regime, including 

inflows to bays and estuaries

– Support habitats during dry periods



Flows that remain in the stream and provide 

for aquatic and riparian habitat; water quality 

protection; recreation; navigation; and 

freshwater inflows to bays and estuaries.

Environmental Flows:
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Texas Population Growth 

and Water Demands

•The population of Texas 

is expected to nearly 

double in 50 years.

•Urban/Suburban areas 

will continue to grow 

most rapidly.

•Human water needs 

are also increasing. 



http://droughtmonitor.unl.edu/DataArchive.aspx

Drought Severity in Texas 2000-Present

Severe Drought

Extreme Drought

Exceptional Drought 

http://droughtmonitor.unl.edu/DataArchive.aspx




Drying Rivers threatened rare fish



Critically Low Lake Levels impacted 

fisheries and recreation 



Reduced Freshwater Inflows to Bays and 

Estuaries Impacted Commercial Fishing 

• Bay and estuary salinities 

are higher than normal due 

to low freshwater inflows 

and high temperatures

• Red tides commonly 

occur during drought years 

– current bloom started in 

September

• Oysters have been 

impacted by parasites and 

diseases – commercial 

oyster season closed 



Declining 

groundwater 

levels threatened 

spring flow-

dependent 

species



TWDB Water + Weather 2019 Year in Review 





Fourth National Climate Assessment, Vol II —

Impacts, Risks, and Adaptation in the United States

Chapter 23 | Southern Great Plains



Terrestrial and aquatic ecosystems are being directly and indirectly altered 
by climate change. Some species can adapt to extreme droughts, 
unprecedented floods, and wildfires from a changing climate, while others 
cannot, resulting in significant impacts to both services and people living 
in these ecosystems. Landscape-scale ecological services will increase the 
resilience of the most vulnerable species.

Key Message #323

Ch. 23 | Southern Great Plains

Ecosystems and Ecosystem Services



Fig. 23.9: Climate 
Winners and Losers 
(Gray Snapper and 
Southern Flounder)
The graphs show trends in annual 
abundance of (top) gray snapper 
and (bottom) southern flounder as 
the number of fish caught per hour 
along the Gulf Coast of Texas 
between 1982 (snapper)/1983 
(flounder) and 2016. As water 
temperatures increase along the 
Texas Gulf Coast, gray snapper are 
expanding northward along the 
Texas coast, while southern 
flounder, a popular sport fish, are 
becoming less abundant, impacting 
the recreational and commercial 
fishing industries. Source: Texas 
Parks and Wildlife Department.

Ch. 23 | Southern Great Plains



Texas Water Future? 

• Increased water demands

• Climate extremes

• Hydrologic alteration

• Hypoxic zones

• Harmful algal blooms

• Fish kills

• Invasive species

• Habitat fragmentation

• Loss of coastal wetlands

• Species declines
Photo courtesy Randy Blankinship



Question 1: 
By 2070 Texas population is 

expected to increase 

A. 0%

B. 70%

C. 25%

D. 100%



Time for a Change: One Water 





2019 One Water Summit - Austin



One Water is an integrated planning and 
implementation approach to managing finite water 
resources for long-term resilience and reliability, 
meeting both community and ecosystem needs.

Source: Water Research Foundation Blueprint for One Water 

One Water Defined



The One Water Approach:

Manage all water in an integrated, inclusive, and sustainable 
manner to secure a bright, prosperous future for our children, 
our communities, and our country. 

Unifying characteristics:
• The mindset that all water has value—from the water 
resources in our ecosystems to our drinking water, wastewater, 
and stormwater.

• Triple Bottom Line - A focus on achieving multiple benefits, 
meaning that our water-related investments should provide 
economic, environmental, and societal returns. 



The One Water Approach

(More) Unifying characteristics:
• Approaching decisions with a systems mindset that 
encompasses the full water cycle and larger 
infrastructure systems.

• Utilizing watershed-scale thinking and action that 
respects and responds to the natural ecosystem, 
geology, and hydrology of an area.

• Relying on partnerships and inclusion, recognizing that 
real progress will only be made when all stakeholders 
have a seat at the table.



1. Reliable and Resilient Water Utilities 

(green infrastructure, wastewater 

reuse)

2. Thriving Cities (integrated planning, 

climate resiliency)

3. Competitive Business and Industry 

(partnerships, efficiency)

4. Sustainable Agricultural Systems 

(water conservation)

5. Social and Economic Inclusion 

(engagement in planning and 

governance) 

6. Healthy Waterways (natural 

infrastructure, watershed protection, 

citizen science) 

Arenas and Strategies for Action



Safe places to 

Swim and recreate

Reduced flashiness 

in urban streams

Good 

water 

quality 

Flows to 

sustain native 

wildlife

Healthy riparian 

corridors

Protection of culturally 

significant areas

Healthy Waterways 

Arena and Strategy 

for Action

Source: Texas Living Waters



One Water Delegations: 
Commitments to Action 











Question 2: What is One Water?

A. A new diet drink

B. A water-based theme park

C. What’s left when you drink the other one.

D. A planning approach designed to achieve 

water sustainability. 



Senate Bill 1 (1997-present) 

Regional Water Planning

• Water supply plan to meet 

Drought of Record needs

• 50-year planning horizon

• 5-year planning cycle

• Created the Texas Water 

Trust

• Ecologically Unique Stream 

Segments

• Must consider 

environmental water needs  



Regional Water Planning:

Environmental Issues

TPWD serves as non-voting members on 

16 planning regions. 

• 1st cycle:  “We don’t have the luxury of 

protecting the environment”. 

• 2nd cycle:  Planning rules amended to require 

quantitative reporting of environmental factors.

• 3rd cycle:  Regional plans begin to address 

TPW concerns.

• 4th cycle:  increased focus on water 

conservation, reuse and environmental issues. 

• 5th cycle:  - more interest in innovative water 

technologies. Draft plans due 3/3/2020.

Link to public meeting schedule: 

http://www.twdb.texas.gov/waterplanning/rwp/schedule/IPPhearings.asp



Relative Volume of Recommended Water 

Management Strategies 2070



Designated and Additional Recommended 

Ecologically Unique Stream Segments



Question 3: 
The most environmentally friendly way 

to meet Texas future water needs is 

through:

A. Conservation

B. Reuse

C. Desalination

D. New reservoir construction 



Senate Bill 2 (2001)

Texas Instream Flow Program



Senate Bill 3 

Environmental Flows

(2007- present)

Environmental flow regimes 

are to be developed and 

recommended by expert 

science teams working with 

technical support from state 

agencies and academic 

institutions; recommendations 

shall be based solely on best 

available science.



Environmental 

Flow Regime

Definition

“A schedule of flow quantities that reflects seasonal and 

yearly fluctuations that typically would vary 

geographically, by a specific location in a watershed, 

and that are shown to be adequate to support a 

sound ecological environment and to maintain the 

productivity, extent, and persistence of key aquatic 

habitats in and along the affected water bodies.”



Environmental 

Flows Process 

Each Basin/Bay Area Stakeholders Committee reviews 

findings of Expert Science Team and recommends 

environmental flow regimes to TCEQ

Through rulemaking, TCEQ adopts environmental flow 

standards and establishes an environmental flow “set 

aside” if unappropriated water is available; rulemaking 

process allows for broad public input



Environmental 

Flows 

Management

Environmental flow standards and implementation strategies 

are subject to “adaptive management,” meaning that the 

success and/or failure of management measures will be 

assessed and adjusted as new science and information 

becomes available.  Flow standards will be subject to 

periodic review and revision.





Environmental Flows

Information Toolkit (EFIT)

• Geospatial decision support tool that 

enables a user to identify areas to align with 

voluntary strategies for the restoration and 

protection of environmental flows. 

• Pilot project focuses on the Great Plains 

region of Texas with funding from the Great 

Plains Landscape Conservation Cooperative 

(GPLCC) and from the Cynthia and George 

Mitchell Foundation.

• Texas Nature Conservancy and Texas 

Conservation Science have partnered as 

contractors.



SB 3: Next Steps 

• Adaptive management requires periodic 

review and possible revision of the 

standards. 

• Develop strategies to  

meet environmental flow 

needs. 

• Decision Support Tools 

• Voluntary Water Market-

based approach

• Continue to improve 

science! 



Question 4. Adequate instream 
flows protect:

A. Aquatic habitat

B. Recreation

C. Ecosystem services

D. All of the above



Texas Water Future!  

• The environment is part of the water 

equation - We must remain engaged! 

• Increased emphasis on market-based solutions. 
• Partnerships required to tackle complex challenges.

• Education and Outreach are essential!  

• Good water decisions 

require good science. 

• New legislative mandate to 

provide guidance related to 

seawater desalination. 

• Human Dimensions 

increasingly important.






