Texas: Water For Wildlife
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ATexas water resources
AUnder st anding wil d
AWho owns the water?
AWhy care?

AWhat can | do?




How Wet Is Our Planet?

A 97% salt water
A 3% fresh water

I 69% icecaps and glaciers

I 30% ground water

I 1% surface water
A87% lakes
A11% swamps

A2% rivers

Image © Woods Hole Oceanographic Institution
Used with permission



How Do We Use Water?
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Summer 2011




The 2011 Drought

Abnormally Dry-
Moderate Drought
Severe Drought
Extreme Drought
Exceptional Drought



The Drought Today

U.S. Drought Monitor  Fetruary 12,2013

Texas

Drought Conditions (Percent Area)

None |D0-D4 | D1-D4 | D2-D4 HekEsE Skl

G 10.84 | 89.16 | 7562 [ 50.05 | 24.83 | 7.79

Last Week
(02/05/2013 map)

90.48 5264 (2372 | 7.79

3 Months Ago
(111372012 map)

8946 | 69.59 | 36.99 612

Start of
Calendar Year 96.96 65.39
(010172013 map)

Start of

Waltar Year
(QV25/2012 map|

One Year Ago

(0270712012 map)

Intensity:
D0 Abnarmally Dry - D3 Droight - Extreme

D1 Drought « Moderate - D2 Oroght - Excephonal

D2 Drowght - Severa

The Drought Monitor focuses on broad-scale conditions. YR

USDA P & &
Local conditions may vary. See accompanying text summary L 3 )j; g & ;Q i ]
for forecast statements. all e e

Released Thursday, February 14, 2013

http://droughtmonitor.unl.edu Michael Brewer, National Climatic Data Center, NOAA




Water Shortages

DROUGHT 2013

Public Water Supply
Systems Affected

asof February 13, 2013

© RESOLVED (0)
<O WATCH - Voluntary (373) (groundwater 267, surface water 157)
COWATCH - Mandatory (644)(groundwater 424, surface water 319)

Total number of Community water ms affected: 1,017
Total number of active Community water systemsin Texas: 4,678

Resolved A public water supply that hss comected production ¢ spaciy deficiencies, or
drought conditions for m andatory water uzse restrictions have allevisfed.
Watch - Voluntary A public water supply that ported probiem = vith high water usage snd
but has not suffered & i 4 e. Voluntary weter use
T Texas
andatory A public water supply that has reported problem s with high veater ussge and S Commission
production, but has not suffered a K of distribution system pres: Mandstory water use > on Environmental
restrictions have been im piem ented. Quality




HISTORIC AND PROJECTED TEXAS
ROPULATION GROWIH




Water Demand Projections by
Category

8,000,000 - === Irrigation

Municipal
6,000,000 -

4,000,000

2,000,000




Texas Sources of Fresh Water

Sonss: Thass Winsr Dsvalnproset Dosnd
Surface water Groundwater
15 major river basins 9 major aquifers

20 minor aquifers



Groundwater- Surface Water

Interaction
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Texas River Habitat

191,000 miles of streams and
EIES



80 % of all vertebrate species in the desert southwest depend
on riparian areas for at least some part of their life cycle. TPwbD



A 216 species birds
A 47 species mammals
A 90 species reptiles & amphibians



Texas Reservolirs

A 212 major reservoirs |
A 500 small reservoirs W s

L
falan 8
L

2"d only to Minnesota in surface area of lakes and reservoirs



Springs Habitat

Comal Springs

Of the 281 major and
historical springs
Identified in Texas in
1981, more than 65 no
longer flow.

e

San Marcos Salamander San Felipe Creek



Wetlands Habltat

) / Marsh

Whooping Crane Tri-colored Water Lilies White
Heron Ibis

Wetlands improve water quality, prevent floods,
control erosion, and act as feeding grounds and
nurseries for wildlife.




More than 12 million shorebirds and wading birds are highly
dependent on water in ricelands for nesting, migrating, and
wintering habitat.  Gulf Coast Joint Venture




Estuarine Habitat

Nueces Bay

Galveston Bay

Estuaries are transition zones loaded
with nutrients. Estuaries provide
Important nursery grounds for most of
our seafood, saltwater sportfish, shrimp

and crabs. - I\
Shrimp Boats Blue Crab


http://10.1.255.12/netpub/server.np?original=107067&site=tpwd_collection&catalog=catalog&download

Environmental Flows

-

A Provide for aguatic and riparian habitat
A Water quality protection
A Recreation

A NaVIQatlon \'v";hg_:’_k.-‘ & P

A Freshwater Inflows to bays & estuaries R




How Much Water Does A Fish Need?




Subsistence Flow

S g

A Infrequent low flows, very dry or drought conditions
I Highly stressful for aquatic biota
I Water quality is maintained, but potentially compromised

I Aquatic habitat is restricted. Little to no connectivity



Base Flow

" Average flow conditions including variability
Provides suitable aquatic habitat
Maintain connectivity and diversity of habitats

Provides suitable water quality



High Flow Puls

 F - =®

A Provides a myriad of ecological functions including:
I Spawning habitat
I Providing connectivity to near channel water bodies
I Flushing of fine sediment
I Vegetation scouring
I Seed dispersal



Overbank Flows

Aloodplain maintenance

ANutrients into floodplain

MRiparian health

MRestore water quality in
floodplain water bodies
(oxbow lakes)



Flugs with
sill and ciay




Instream Flow Components

Subsistence Flows Base Flows




Stream Habitats

Pool: areas of slow flowing
deep water, often on the outside
of bends

4: Run: smooth, unbroken flow
connecting riffie and pool areas

Riffie: fast, shallow flow over
boulders and cobbles which
break the water surface

http://share3.esd105.wednet.edu/rsandelin/ees/Resources/Flowing%20water%20concepts.htm



Tied to Flow

. {1 s e
Yy . LA z,-',' :

LN &, A ' v
5 ? . 5 “':.’( sy X '-‘-'"'»-1 ot o
XA &},Wr«- e

Burrhead chub

www.bio.txstate.edu/~tbonner/txfishes/
Picture by Chad Thomas, Texas State University-San Marcos



i 9D

Ml.ﬂ, - aLréé :




Tied to Flow

White bass

www.bio.txstate.edu/~tbonner/txfishes/
Picture by Chad Thomas, Texas State University-San Marcos



Tied to Flow

Alligator Gar






Who Owns the Water?

Surface Water
AFirst |

Groundwater
NThe bi

http://www.tceq.state.tx.us/permitting/water supply/water rights/eflows/group.html



http://www.tceq.state.tx.us/permitting/water_supply/water_rights/eflows/group.html

LEGISLATIVE OVERVIEW

Prior to 1975, no consideration of
environmental flows in the water right
permitting process

PV PV IFVASVISY FETY ST RN AT




Water Legislation
Senate Bill 1 (1997)

Water planning conducted by regional
planning groups




Water Legislation
Senate Bill 2 (2001)

Conduct studies to assess flow
conditions necessary to
support a sound ecological
environment




Water Legislation
Senate Bill 3 (2007)

Set aside water for the
environmento

Both instream flows and libbock
freshwater inflows for bays and
CHUEIES

.Midland/
(o)

dessa



Planning for the Future

What if we do nothing?

= Water shortages occurring during drought, could

201 2 cost businesses and workers in the state about
Water for Texas $11.9 billion annually and $115.7 billion per year by
gidagin v 2060.

As economic activity declinesd the cost of doing
business is either passed on to the consumer OR
the business moves away from Texas resulting in
loss of jobs and tax base.




Let 0s Head




Texas Gulf Coast
Dependent on Freshwater Inflows

Texas River Basins.
Major Bays and

A 7 major bays

A 367 miles of gulf
shoreline

A 3,300 miles of bay
beaches

15,000 species
found in the Gulf




Why Is Freshwater Important to Texas

o 040X
Oyster Speckled Trout Stone Crab

ANutrients

ASediments for maintaining
deltas and wetlands

ASalinity and temperature

gradients
Delta Wetland

Fish Fingerlings Juvenile Red Drum Gulf Shrimp



Tied to Flow
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Why Is Freshwater Important
o Texas Bays?




Climate Affects Inflows

(85" - 3o

Annual Inflow Millions
of Acre Feet



Reduced Freshwater Inflow
Changes the

estuarine ecosystem

% Alncreases salinities and
reduces mixing

X\ o
S _—7)

and organic material

Aallows greater intrusion of predators,
parasites and diseases



Importance of Aquatic
Ecosystems

A Habitat for 255 species of fishes
A Over 150 native freshwater fish species
A Over 550 species of marine fish

A Sportsmen spend
$6.6 billion/yr




Commerclal Fisheries

A 14.4 million
pounds valued at
$28.9 million

A 6.1 million pounds
valued at $13.9
million for
Galveston Bay

A $25 million
estimated
economic impact

TPWD unpublished data 2007



Recreational Fishing

A Texas saltwater angling
I 1.14 million anglers
I 15.1 million days
| Total Retail Sales
I $981 million

A Total estimated outputs
$1.8 billion

2006 National Survey of Fishing, Hunting and
Wildlife-Associated Recreation




Ecotourism

Galveston Bay
generates an
estimated $7.5
billion in travel
and payroll dollars

EPA, National Coastal Condition Report 11 2005


http://www.texaswetlands.org/art/img/b37_armand200.jpg

Habitat Value

In 2007 each acre of wetlands generated
A $512 for recreational fishing

A $1,291 for commercial fishing

A $1,900 for bird watching

Woodward and Wui. 2001

Galveston area wetlands
valued at $5.7 billion

The Economic Value of Ecosystem Services Provided by the Galveston Bay/Estuary
System




Have you thanked
Phytoplankton today?

.- -




Gulf of Mexico

A Communities

1 37% Gulf statesoO popul at i
Coast Region

A Economy

f

I Gulf states GDP almost $3 trillion
I 30% of t hhe Natil onodos GDP

I 1.5 million barrels of oil produced a day

Gul f Coast




Threats to Aquatic Ecosystems

APopuIation expected to double by 2060
Alncreased water use for

[ Land development S

I Irrigation

I Energy production

i Industry
I Public supply



Threats to Aquatic Ecosystems

A Point- source pollution:
discharge from factories

and power plants

A Non-point source
pollution: runoff from
urban areas, homes,
farms, roads, animal

waste



http://www.google.com/imgres?imgurl=http://2.bp.blogspot.com/_roP_f7YPpbQ/S74F9Z28d4I/AAAAAAAAAEM/3L1V2KLObH0/s1600/1+point+source+pollution.jpg&imgrefurl=http://se2pollutants.blogspot.com/2010/03/post-1-two-classifications-of-water.html&usg=__kljlgULlvlYik_JzkRABdCxqjM8=&h=469&w=700&sz=50&hl=en&start=5&zoom=1&tbnid=Cpc83utqmEREZM:&tbnh=94&tbnw=140&ei=cp6YTpPnCOq2sQKCg-nmBA&prev=/search?q=point+source+pollution&hl=en&sa=G&gbv=2&tbm=isch&itbs=1

Declining Aguatic Ecosystems

A 20% of fishes are threatened with extinction
or extirpation from Texas

=~

I 5 fishes are extinct

I 3 others are no longer
located in TX
W A TX ranks in top 5 states for

number of endangered
aguatic species

‘ -

| 31 state and federally-
listed



Signs of Decline

AEndangered species
AFish kills

AHabitat fragmentation
AHarmful algal blooms
AHypoxic zones
Alnvasive species 5
ALoss of coastal wetlands ¢ &
ASpecies declines S
AReduced freshwater inflows
ATemperature increases




Finding Solutions
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Everyone Plays A Role
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Everyone Plays a Role
Get Involved!




Host A
Screening



