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Poll #1

Environmental flows refer to:

A. Freshwater inflows to bays and 

estuaries

B. Instream flows in springs, rivers, 

streams, and bayous

C. Water levels in lakes, oxbows, aquifers

D. All of the above



Environmental Flows

• Instream Flows – water flowing in a 

stream

• Freshwater Inflows – river water that 

flows into a bay or estuary

• Water Levels – elevations to support 

fish and wildlife in reservoirs, 

aquifers, wetlands, estuaries, etc. 



Instream Flow Regimes & 

Patterns



Inflows to 

Estuaries

Salinity 

Gradients

Nutrients

Wetlands
Flows which create 

and sustain estuaries



Reservoir Water Levels
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Historical Occurrence of Threshold 
Elevation on Possum Kingdom Lake*

Elevation TOC Threshold Elevation Angler Access Impeded



Texas Population and Water Demand Projections*

• Population increase of 

20 million+ (2020-2070)

• Human water needs 

will nearly double 

between 2020 and 2070

• Municipal demands 

show four-fold increase

*2017 State Water Plan 

(TWDB 2016)

Water Needs Increasing



Relative Volume of Recommended Water 

Management Strategies 2070





Poll #2

Which state agency regulates 

surface water permitting?

A. Texas Parks and Wildlife Department

B. Texas Commission on Environmental 

Quality

C. General Land Office

D. Texas Water Development Board



Surface Water Rights Primer

• Permitting regulated by TCEQ

• Surface water rights issued in perpetuity

• Prior appropriation and riparian doctrine

• Since 1985, special conditions added for 

environmental flow protection 

• No new permits can be granted for 

environmental flows; only amendments

• Several basins fully or over-appropriated



Appropriated Surface Water 

Volumes



Water Availability (2000)



Senate Bill 3

Voluntary Strategies

• Senate Bill 3 (SB 3) environmental flows 

process: 80th Texas Legislature in 2007 

established environmental flows standards. 

• SB 3 also calls for voluntary strategies to meet 

environmental flow standards, especially in fully 

appropriated basins: “a variety of market 

approaches, both public and private, for filling 

the gap must be explored and pursued.” 

TX E-flow Standards Adopted



TX E-flow Standards Adopted



Groundwater 101

• Groundwater pumped under “rule of capture” 

– no connection to surface water rights 

permitting

• Groundwater Conservation Districts (GCDs) 

set up by legislature in some areas of the 

state – not all parts of all aquifers

• Some aquifers over-drafted severely (e.g., 

Ogalalla)



GCDs



TNC’s Texas Water Explorer





Texas Water Explorer Indicators

Water Quantity

▪ Flow depletion

▪ Water use by sector

▪ Reservoir storage

▪ Trends in 7-day minimum flows

▪ Trends in magnitude of small floods

▪ Trends in aquifer level

▪ Trends in springflow or river baseflow

▪ Groundwater use/Management restrictions

Water Quality

▪ Water quality violations

▪ Vulnerability to ecol. impacts from land uses

▪ Gw: Trends in water quality parameters

▪ Gw: Exceedence of drinking water standards

Economic Productivity

▪ Value of Water in the Economy

Ecosystem Health

▪ Native biological communities 

▪ Invasive species

▪ Priority conservation areas

▪ River fragmentation

▪ Paddling trails

Governance

▪ Environmental flow protection

▪ Endangered species 

▪ Watershed management (for 

water quality)

▪ Groundwater Management 

(GCDs)

Water Conservation

▪ Urban water use efficiency

▪ Water efficiency in electricity 

generation

▪ Irrigation demand



TPWDs Environmental Flow 

Information Toolkit (EFIT) 

1. Decision Support Tool (DST)

Enables a user to identify areas to align 

with flow management strategies for the 

restoration and protection of environmental 

flows

2. EFIT Strategies

Identify and implement voluntary strategies 

to secure water for the environment,  

suitable for Texas policy and public 

dialogue 



GP EFIT Hydrology Dashboard



Select USGS gage











Assessing Water Rights



GP Flow-Ecology Dashboard



Draft



TCEQs Water Rights Viewer





Poll #3

Kevin’s favorite fish?

A. Bluefin Tuna

B. Bigmouth Buffalo

C. Blue Sucker

D. Flathead Catfish aka Yellow Cat



Blue Sucker Cycleptus elongatus

Fishes
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Conservation Goals

1) Facilitate conservation partnership 
networks

2) Protect and maintain intact habitats

3) Restore altered habitats

4) Restore instream and floodplain 
connectivity

5) Mitigate effects of invasive species

6) Establish conservation 
demonstration areas

7) Conduct research to fill critical 
science needs

8) Monitor conservation outcomes and 
perform adaptive management

Native Fish Conservation Areas
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Native Fish Conservation Areas

• Wild, naturally-produced, self-sustaining 
populations

• Functional watersheds

✓Natural land cover

✓Intact riparian buffers

✓Natural river flow patterns

✓Instream connectivity

• Local stewardship

• Sustained conservation investments

Desired Outcomes



37

Occurrence Maps Maps of Native Ranges

Notropis potteri Chub Shiner

Herichthys 

cyanoguttatus

Río Grande Cichlid

Notropis 

oxyrhynchus

Sharpnose Shiner

Trend Analyses Species Distribution Models



Freshwater Mussels

Texas Fatmucket Lampsilis bracteata





Mussels of Texas







Poll #4

How many species of freshwater 

mussels are native to Texas, over or 

under 50?

A. Over 50 species

B. Under 50 species

* 15 mussels listed as state threatened; one 

listed as federally endangered



Environmental Flow Resources



What can you do?

• Get involved in water issues!

• Conservation

• Permitting

• Water Planning

• Participate!

• Locally, regionally, statewide, nationally, 

globally…



Kevin Mayes, Aquatic Biologist,

TPWD, Inland Fisheries, River Studies

kevin.mayes@tpwd.texas.gov

Texas Rivers and Streams on Facebook

@texasriversandstreams on Instagram

#texasriveradventures

#texasriversandstreams

Contact Information

mailto:kevin.mayes@tpwd.texas.gov
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