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Poll #1

Environmental flows refer to:

A. Freshwater inflows to bays and
SEES

B. Instream flows In springs, rivers,
streams, and bayous

C. Water levels in lakes, oxbows, aquifers

D. All of the above



Environmental Flows

* |nstream 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.
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Inflows to
Estuaries

Salinity
Gradients

Flows which create
and sustain estuaries



Reservoir Water Levels
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Water Needs Increasing

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)




Relative Volume of Recommended Water
Management Strategies 2070

Figure ES.7 - Share of recommended water management strategies by strategy type in 2070
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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

Texas Water Rights Timeline
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ater Availability (2000)
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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.” § 3
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TX E-flow Standards Adopted
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Groundwater 101

J

» 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)
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TNC’s Texas Water Explorer

TheNature
Conservancy
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About the Explor Water Explorer Category Texas Water Basics
Read about the Texas Water Summaries 1 Leam about Texas water agencies
Explorey praject Read summaries of our six water and teminology . -
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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
ldentify and implement voluntary strategies
to secure water for the environment,
suitable for Texas policy and public
dialogue



GP EFIT Hydrology Dashboard

GP EFIT: The Great Plains Environmental Flow Information Toolkit

Selection Index

Step 1: Review the percent change in pre
and post attainment frequency by
selecting a flow metric and mapping
USGS gages by hydrologic alteration

Step 2: Choose the river basin and USGS
gage station location of interest

Step 3: Use the water rights criteria
selection to help identify potential
voluntary strategies

Select Flow Regime Component

Select River Basin

Select USGS Gage

Select Water Right Use Type(s)

Filter Water Right by Date
© Set Priority Date Range

2/30/1900

Hydrology-Based Target Flows: Avg.
Summer Base Flows
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Hydrology-Based Target Flows: Avg. Summer Base Flows

Canadian Rv nr Amarillo, TX
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Hydrology-Based Target Flows: Avg. Summer Base Flows

Qp: 18,600 cfs with Average Frequency 1 per 5 years
Regressed Volume Is 51,123 to 132,276 (82,233)
Regressed Durationis5 to 15 (8)
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Regressed Volume Is 35,243 to 91,076 (56,655)
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Qp:4,620 cfs with Average
Frequency 2 per season
Regressed Volume Is 12,668
to 28,292 (18,931)
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GP Flow-Ecology Dashboarad

GP EFIT: The Great Plains Environmental Flow Information Toolkit

. Water Rights
Selection Index ater Rig

Water Right No. 3664

Priority Date | 9/26/1976 ‘
HUCO8 Name ‘ Running Water Draw |

Select a Flow-Ecology Metric

Select River Basin

Total Permitted 3 ac-ft

Total Number of Water Rights Total Amount Permitted I

@ 1 28 6194.001k

- s - Reservoirs
Water Rights Criteria Selection: . ;
S . Monthly Pattern of Use
Select Use Type and Priority Date Tucumeari Armadlio I et
Range to Aid in Identifying 15k
Opportunity Areas o
10k ’[ I I
Filter Water Right by Date 5k — = - I —
© None JAN APR JUL OoCT
L] Input/Set Priority Date Range Map
1i[;)s.-cihe: (lticcur:;:; Flow-Ecology Metric Time Series Flow Target Frequency of Attainment
reshhold at
Gage: 07227500 2K ”
: - 3 1k oo \
Hydrologic Dashboard E o sssedoseltsosetiitsetslts
E Alteration of Mean Annual Flow
Water Planning Dashboard -in & -1k Pre 1980
1 1903 1925 1950 1975 2000
progress: @ Post 1980
- . Median Daily @ Median Daily -
Statewide EFIT - in progress! Flow in Summer Flow in the 800

Winter




Plains Minnow Hybognathus plocitus imege © jozeoh B Tomelen)

Threats in Upper Brazos River, Upper Red River, and Upper Canadian Native Fish Conservation Areas:
natural flow regi d stream flo i fi BNtz ; habitat loss

Description: Mid-dorsal stripe broad and

following well de ed but unbranched ray

tweo and one-hal

Range:

Montana (Hubbs et a

mmaonly im turbid rivers having exposed

that are
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Simon 13959). F cast spawner (Miller and Robison
1935).
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Flow-Ecology Relationships and Flow Targets
Literature Review
1. Summer Zero Flows Days = 0 (Perkin et al. 2014, 2015, Worthington &t a

Flow-Ecology Maodeling

Influence Plots From Random Forest Models:
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TCEQs Water Rights Viewer
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CERTIFICATE OF ADJUDICATION: 12-3413 OWNERS:

WATERCOURSE: Wild Horse Creek,

udic
Brazos River 1 Sepment, Frcluding tln. aic otk axd bouble ¥e

T

Ealk

CERTIFICATE OF ADJUDICATION

Samuel E. Clan
504 Lake Creek Drive
Round Rock, Texas 78664

Marfon €. Perdue
Knox Cley, Texas 79527

Mabel C. Wilson

Knox City, Texas 79527
Knox FRIORITY DATE: August 31, 195
BASIN: Brazos River
tributary of the
Brazos River

in Cause No. 9,355

MIEREAS, by final decrec of the 39th gudiciat] lhatrlr:( Court of Haskell
of Righ

uarersm;, of

sl Habel G. Wilson to appropriate waters of the State of Terss
be

KOW, THEREFORE, this cercificate of adjudication

the Brazos River Basin dated November 18, 1982, a

Tight vas
der Clain 1948 autharizing Samuel E.

Clonts, Marfon €. Perdue
set forth

to appropriate waters
oc River Basin is issucd to Samuel E.
Marion C. Perdue and Mabel C. Wilsen, subject to the follouing terms

State of Texas in the Bra

and conditions:

IHPOUNDMENT

Owners are authorized to reconstruct a dam and reservoir on Wild
Horse Creek and impound Cherein not to exceed 100 acre-feet of
vater, The dam is to be located in the David G. Burmet Survey 7,
Abstract 15, Knox County, Texas.

use

Ouners aTe authorized o divert and use mot to exceed 182 acte-feer
of water per annua from the aforesald reservolr or from Wild Hors
Creek to irrigate a maximum of 144 acres of land out of a larger
tract being all of the David G. Burnec Survey 7, Abstraet 15, Knox

County, Texas, which lies north of F.M. Road 2534 and south of the
Brazos River.

DIVERSION

sts on Wild Horse Creek in che Dawid G. Burmet
Survey 7, Mbstract 15, Knox County, Texas. Said points will
be located on the perimeter of the aforesaid reservoir when
cestoration of said reservoir is complece.
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Poll #3

Kevin's favorite fish?

A. Bluefin Tuna

B. Bigmouth Buffalo

C. Blue Sucker

D. Flathead Catfish aka Yellow Cat






Conservation Goals

1) Facilitate conservation partnership
networks |

OKLAHOMA

NEW
MEXICO

2) Protect and maintain intact habitats 1

3) Restore altered habitats

4) Restore instream and floodplain
connectivity

\
|
5) Mitigate effects of invasive species
|

6) Establish conservation
demonstration areas

|
(= G y B
1 | NATIVE FISH CONSERVATION AREAS (NFCAs}
| | SPRING 2018

H

/) Conduct research to fill critical
science needs

350 KM

8) Monitor conservation outcomes and
perform adaptive management =




Desired Outcomes g
e Wild, naturally-produced, self-sustaining
populations

~

. F’u:nctional watersheds
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viIntact riparian buffers a
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Freshwater Mussels
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3. Transport o
Glochidia lucky enough &
to find a suitable host |
will form a cyst and
remain on a host for
several weeks.

4. Settlement 2. Spawning

Juvenile mussels release Embryos develop into

from the host fish and sink larvae called glochidia,

to the bottom. They burrow which are released into
in the sediment and remain the water and must
buried unul they mature encounter and attach

1. Breeding to a host fish.

Males release sperm into the water,
After being inhaled by females. sperm
fertilizes eggs

- o r L 2 -7 . L P e - -
AN : > - A
R L R Mt e O - LB e =

>

ILLUSTHATIONS: ETHAN NEDEAWHTTP:JNIWW.BICDRAWVEHS!TY.OOM
Life cycle of a typical freshwater mussel.



Mussels of Texas

« Mussels of Texas

WHY ARE MUSSELS IMPORTANT

Get Started

View the Getting Started page to learn more about the Mussels of Texas website and how to use its t0o
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HOME GCETTINGSTARTED DATA SPECES NOMENCLATURE

Plectomerus dombeyanus

Type locality

Identification
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Legal listing status: TPWD: None. US
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Poll #4

How many species of freshwater
mussels are native to Texas, over or
under 507?

A. Over 50 species

B. Under 50 species

* 15 mussels listed as state threatened; one
listed as federally endangered



Environmental Flow Resources

(% Texas Water Explc X | g Great Plains Texa: X ' @ Texas Water Righ: X | » FoTX - Home Home | Mussels ¢ X 8

ﬁ instreamflowcouncil.org/resources/

Texas
Instream Flows in Texas (TPWD)

Texas Instream Flow Program

Includes links to following documents and final reports of basin-specific instream flow studies (Lower San Antonio River and Middle and Lower Brazos River)
Texas Instream Flow Studies: Technical Overview

The Science of Instream Flows: A Review of the Texas Instream Flow Program
Freshwater Inflows to Texas Bays and Estuaries (TPWD)
Environmental Flow Information Toolkit (TPWD)

Surface Water Rights and Availability (TCEQ)
Environmental Flow Standards
TCEQ Water Rights Viewer

Water Data for Texas (TWDB)

Groundwater Management in Texas (TWDB)
Water Resources Planning (TWDB)

Texas Water Explorer

Fishes of Texas

Mussels of Texas
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What can you do?

* Get Involved in water issues!
* Conservation
* Permitting
* Water Planning

» Participate!

* Locally, regionally, statewide, nationally,
globally...



Contact Information

Kevin Mayes, Aquatic Biologist,
TPWD, Inland Fisheries, River Studies

kevin.mayes@tpwd.texas.gov

—

Texas Rivers and Streams on Facebook
(@texasriversandstreams on Instagram
Htexasriveradventures kg

Htexasriversandstreams
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See you on the river...
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