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Regional Planning Process
50+ year planning period

Project population.
Project drought water demand for 6 use types.
Quantify existing reliable water supplies.

Calculate needs for additional water supplies.

Evaluate and recommend water management
strategies to meet projected needs.

Assessment of Assessment of
Projected Current
Demands Supplies

Assessment of
Projected Needs
(Shortages)
Technical Evaluation
of Water Management
Strategies
Formulation and
Evaluation of

Regional Water Plan

Public Participation




Population Growth

Year 2000 Year 2060

Victoria Victoria
4.1% 2.9%

Hays (Part)
3.6% Hays(ParU
8.0%
Guadalupe
4.4% QQN\\\

\\"

Comal
3.8%

2.0 Million 4.3 Million




Water Demand Projection

Year 2000 Year 2060

Livestock Livestock
3% 2%

Irrigation
24%

Municipal
38%

9%

lrrlf:()t/lon Municipal
() Mining 50%
1%
Steam-Electric
Power

Mining
1%

Industrial Industrial
11% 14%
Steam-Electric
Power
4%

0.9 Million 1.3 Million
R acft/yr acft/yr




Aquifers & River Basins of the
South-Central Texas Region

San Antonio
River Basin

Uvalde

Colorado
River Basin

Lavaca
River Basin
/

Lavaca-Guadalupe
River Basin

\

Rio Grande
River Basin

BEXR

\

Nueces
River Basin

Aquifers

Edwards-Trinity

Trinity (Outcrop) Refugio
Trinity (Downdip)

Edwards (Outcrop)

= Edwards (Downdip)

Carrizo (Outcrop)

Carrizo (Downdip) Colorado-Lavaca

Gulf Coast ] River Basin
San Antonio-Nueces

River Basin




Municipal Water Needs

Zavala

*

One or more users within the highlighted counties have a projected water shortage
during the planning period.

Need shown is in 1,000s of acft/yr and is the maximum during the 2010 - 2060
planning period.

*E




2011 South Central Texas
Regional Water Plan

800,000 ’ ,

Wankeipal Watar Consarvatinmn {Fhasad) Note: Projected Needs (Shortages) are for

Edwards Transfers (Phased) .- : :
Recycled Water Programs. (Phased) Municipal, Industrial, Steam-Electric, and

] Local Groundwater (Phased) Mining Uses Only
700.000 Carrizo- Wilcox and Trinity 1

! 1 Lavaca River Off-Channel Reservoir [
CRWA Wells Ranch Project Brackish Wilcox Groundwater for SSWSC
Medina Lake Firm-Up (ASR) Local Gulf Coast Aqguifer
] Wimberley & Woodcreek Water Supply Project |
600,000 Storage Ahove Canyon Reservoir (ASR)
Drought Management —
TWA Regional Carrizo Seawater Desalination
Purchase from WWP (Phased)
] SAWS, BMWD, GBRA, CRWA, SSLGC, TWA, SH WSC, & LNRA
£00.000 Facilities Expansions

! Surface Water Rights

Note: Phased Implementation of water management
strategies shown on a decade by decade hasis. Actual
implementation of management strategies will vary.

] |
400,000 LCRA-SAWS Water Project (LSWP)

] " N GBRA Lower Basin Storage (100 acre site)
Additional Supplies GBRA New Appropriation (Lower Basin)
CRWA Siesta Project

Projected Drought Needs
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300,000
200,000 \
V GBRA Simshoro Aquifer
GBRA-Exelon Project
Brackish Wilcox Groundwater for Regional Water Alliance
] Hays/Caldwell PUA Project
100,000 Brackish Wilcox Groundwater for SAWS
1 GBRA Mid-Basin (Surface Water)
Edwards Aguifer Recharge — Type 2 Projects
Regional Carrizo for SAWS
Regional Carrizo for SSLGC Project Expansion

2000 2030 2040
Year




Recommended Water Management Strategies

Note: Water Conservation is a recommended ST aiL2 | Water
water management strategy for all s T Strategies in Regional Water Plan
Water User Groups. ASOP .

Drought Management

Facilities Expan: s
sale Water Provider
grams
We

Surface Water s

Ahternative Water Management Strategies in
Regional Water Plan

GBRA Lower Basin Storage (5

GBRA Mig-8 zales Project (Conjunctive Use

Lake Texana - §

5P for GBRA U am Needs

SP for L am Needs at Reduced Capacity

Medina Lake Fir (OCR)

Regianal Carrizo f sadalupe Basin (GBRA

Southem Calhou unty Brackish Groundwater

WIMBERLEY & WOODCREEK

WATER SUPPLY PROJECT

7T %

Water Management Strategies Requiring
Further Study and Funding

Additonal Storage (ASR and/or Surface W
Brush Management (Above Canyon Reser

ecirculation Systems

ect (SAWS,

il
TWA REGIONAL )
CARRIZO PROJECT f > Ex
T X tanned RFP
Desalinat alupe River Basin
age Abov yon Reservoir (Of-Channel or ASR
Veather Modification

ansion

[Laxe

3
o/ ®
LSON*. | e

[CRWA SIESTA

—
h
B : y [LAVACA RIVER]
BRACKISH WILCOX . ;:"'g OFF-CHANNEL &
GROUNDWATER FOR SAWS prii RESERVOIR
{Wellfields to be determined)| L .

BRACKISH WILCOX
GROUNDWATER
__FORSS WSC _

¥ &\ —oear
. |GULF COAST

Lake
Corpus Christ




Sources of New Supply in 2060

Seawater )
11% Conservation

0
Surface Water 13%
9% Available
Resources
23%
Conjunctive Use
15%

Groundwater
29%




San Antonio- Nueces River Basin
(Region N)

¢ Beeville

{BEE
(Region N) . i ¢ Refugio

Woodshoro
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" .ARANSAS
V4 (Region N)
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- 88 Sinton 5 JRockport
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#% Odem {181, Gregory

Legend
E CarrizoWilcox

Evangeline Outcrop (Gulf Coast Aquifer)

Mueces River Portlant T Inglesid el Ny
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San Antonio- Nueces River Basin
Major Surface Water Supply Relationships

Lake Corpus Christi / Choke Canyon /
Lake Texana Reservoir System

Corpus Christi

San Patricio
MWD

== Aransas Pass
= Fulton

Gregory Power Cogeneration

Ingleside

Ingleside Naval Station
Sherwin Alumina
Dupont
Occidental Chemical
Ingleside Cogeneration
Air Liquide

= Ingleside on the Bay

Copano Cove
Copano Heights Water Co.
Copano Ridge

Taft
Rincon WSC

— Beeville

= Mathis (Located in the
Nueces River Basin)

== Nueces County — Manufacturing

(Small Rural Municipal Water Users)

Aransas and San Patricio County-Other I

Rincon WSC
Seaboard WSC

Taft Southwest

= Odem

Portland
North Shore Country Club

== San Patricio County — Manufacturing




San Antonio- Nueces River Basin
Region N Plan

2020

Future WMS to Meet Needs

Aransas County - Projected Water Needs

Aransas County-Other

SPMWD (Corpus Christior GW)

Manufacturing

(86)

Gulf Coast Groundwater

Bee County - Projected Water Needs

Irrigation

Gulf Coast Groundwater

San Patricio - Projected Water Needs

Lake City (Nueces River Basin)

(1)

Gulf Coast Groundwater

Manufacturing

SPMWD/Corpus Christi

Irrigation

Gulf Coast Groundwater




Cumulative Effects Assessment

O Hydrologic Assessments
= Groundwater
= Surface Water

QdE

. Streamflow at Guadalupe River @ Victoria &
San Antonio River near Falls City

* Freshwater Inflow to the Guadalupe Estuary

O Environmental Assessment

BEXR




Guadalupe — San Antonio River Basin
1) Guadalupe River above Comal River @ New Braunfels (USGS# 08168500)
2) San Marcos River @ Luling (USGS# 08172000)
3) Guadalupe River @ Victoria (USGS# 08176500)
4) San Antonio River near Falls City (USGS# 08183500)
5) San Antonio River @ Goliad (USGS# 08188500)
6) Guadalupe River @ Diversion Dam & Saltwater Barrier near Tivoli (USGS# 08188800)
7) Guadalupe Estuary Nueces River Basin
8) Nueces River below Uvalde (USGS# 08192000)
Colorado 9) Nueces River @ Cotulla (USGS# 08194000)
River Basin 10) Frio River near Derby (USGS# 08205500)
— 11) Nueces Estuary
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Connectivity of Groundwater, Surface Water, &
Recommended Water Management Strategies

Flowchart for Assessment of [ ciwards | /Edwards Aquifer | Partl Edwards
Transfers

. . Recharge - Type 2
Cumulative Effects of Regional

Pre]ec‘ts
Water Plan Implementation on
Water Resources

. Part 3 — Gulf
rior ] Cqast — _ _

Edwards Reductions '
Springflow below project site je---' Local Gulf I;eglon N
egion K
Changes from Enhanced Coast Proi
p . jects
. Regional Recharge
Regional f
Hays/ . Carrizo For
Local Carrizo
. Caldwell SSLGC Regmnal
Carrizo For .
PUA SAWS Project Carrizo
Expansian !

ff\f:: Medina — Baseline Gulf
GBRA Basin pake New & CoastModel
Mid-Basin irm-Up { New Approp.
CRWA Storage Lower Basin
Wells |

Ranch ¥

: Recycled CRWA imberley!
Project . . 2060 GBRA
' Baseline Carrizo/ Emuem/ 7/Water/ /Exe,{m // Siesta //Wa&dsc;eek
H ct
Bracki Wilcox Models Programs, ”"e
rackish

Wilcox GW
For SAWS \—L EE S . - -

Carrizo

Brackish Flux (Baseline River Basin) I
Wilcox GW - Changes L (WAM) Models J

For RWA ——/_ Part 4 — Surface Water
Brackish

Wilcox GW
For SSWSC

*Reduced streamflows result inreduced recharge to the
Instream Flow & g

N Carrizo Aquiferinthe Mueces River Basin. Seethe 2011
. Estuarine Inflow Regional WaterPlan for maore information.
2011 South Central Texas Regional Water Plan Changes

February 2010 DRAFT IPP 1/22/2010




Connectivity — Part 1 - Edwards

Edwards Aquifer
Edwards Recharge - Type 2 f----
Transfers Projects

Part 1 - Edwards

l | L} | —— | | L} | L} |} I— | L}

Streamflow
Reductions
pringflow below project site
Changes from Enhanced
Recharge®




Type 2 Recharge Projects

Legend

Potential Recharge
Sites

Existing Reservoirs
Recharge Sites
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Figure 2.2-2. Potential Type 2 Recharge
Enhancement Project




Simulated Edwards Aquifer Pumpage

500,000

Baseline; Average = 406,809 acft/yr
—\With Regional Water Plan (Year 2060); Average = 444,817 acft/yr

475,000 -

450,000 -

A\
Y

425,000 -

N\

400,000 -

~364,000 ¢ ~<*
’ ~21,000 acft/yr

375,000 -

Total Annual Pumpage (acft)

350,000 -

325,000 -

GV

| Note: Baseline reflects permitted Edwar£
Aquifer pumpage of 572,000 acft/yr subject to
Critical Period rules as outlined in SB3 (80th
Texas Legislature) plus domestic and livestock
| (D&L) and Federal pumpage. Critical period
rules reduce permitted pumpage to ~349,000
acft/yr (plus D&L).

300,000 -

The South Central Texas Regional Water Plan includes
System Management Supplies. To the extent that these
System Management Supplies are used to offset
pumping, springflows could be greater than shown
herein. Pending USFWS approval of a Habitat
Conservation Plan developed through the Edwards
Aquifer Recovery Implementation Program, full
utilization of these System Management Supplies is not
reflected in the figure.

1930




Comal Springs

Baseline; Average = 192 cfs; Dr Average = 96 cfs

—\Nith Regional Water Plan (Year 2060); Average = 203 cfs; Dr Average = 89 cfs

South Central Texas Reglonal Water Plan includes
System Manai . ese
System Management Supplies are used to offset pumping,
springflows could be greater than shown herein. Pending
USFWS approval of a Habitat Conservation Plan developed
through the Edwards Aquifer Recovery Implementation
Program, full utilization of these System Management
Supplies is not reflected in the figure.
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Period rules as outlined in SB3
1(80th Texas Legislature) plus
Jdomestic and livestock and Federal
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Time

600 - |
The South Central Texas Regional Water Plan includes - f}f
System Management Supplies. To the extent that :
these System Management Supplies are used to offset
pumping, springflows could be greater than shown 2
500 4 herein. Pending USFWS approval of a Habitat ;
Conservation Plan developed through the Edwards _
Aquifer Recovery Implementation Program, full greeer
utilization of these System Management Supplies is .
not reflected in the figure. ' . L
400 — ! -
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0 = O 0
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Carrizo Aquifer Cumulative Effects

Maximum Streamflow
Reduction due to Carrizo

pumpage = ~37 cfs g :
) P 2EC ntral Carrizo&(% AM

- & 5
[ —Southern C\arrizdeAM B,




Connectivity — Part 3 — Gulf Coast
Part 3 — Gulf Coast

Region N/
Lﬂé:zlﬂgtulf Region K
Projects

l




Connectwlty Part 4 — Surface Water

I{_;c?ml?eﬁlr Medina
Lake GBRA
QBRA Basin Firm-Up New Approp.
Mid-Basin Stmrage Lower Basin

[

Recycled CRWA Wimberley!
Eff?L? E nt Water SKE;E‘?_I Siesta Woodcreek
Programs Project WSP

h J

Baseline River Basin

(WAM) Models

Part 4 — Surface
Water

*Reduced streamflows result in reduced
Instream Flow & Carriza Agquiferinthe MNueces River Basi

Estuarine Inflow Regional ¥ater Plan for mare infarmatio

Changes




Cumulative Effects of SCTRWP

120,000

OBaseline

B \With Regional Water Plan (Year 2060)

100,000

Median Streamflow (acft)

FEB MAR APR MAY

Median Streamflow (acft)

OBaseline

B \With Regional Water Plan (Year 2060)

FEB MAR APR MAY JUN JUL AUG SEP OCT NoOV
Month

200,000

180,000

Baseline

160,000

140,000

120,000

100,000

80,000

Streamflow (acft/mo)

60,000

40,000

~AL

20,000

/ N

0
0% 10% 20% 30% 40% 50%

60% 70% 80% 90%

Percent of Time Greater Than or Equal To

I_D'{ Guadalupe River @ Victoria

Streamflow (acft/mo)

0

Baseline

— With Regional Water Plan (Year 2060)

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of Time Greater Than or Equal To

San Antonio River @ Falls City



140,000

120,000

— 100,000

Median Streamflow (acft

Cumulative Effects of SCTRWP

OBaseline

W \Vith Regional Water Plan (Year 2060)

FEB MAR APR

MAY

Median Streamflow (acft)

160,000
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120,000

100,000
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60,000

40,000

OBaseline

B \Vith Regional Water Plan (Year 2060)
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400,000
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Guadalupe River @ SWB
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Ecologically-Based Assessment

O Ecologically-Based Streamflow Assessment
* High Flow, Base Flow, & Low Flow Criteria
* GSA WAM & Dally post-processing model

» Guadalupe River @ Victoria and San Antonio River
@ Falls City

O Ecologically-Based Freshwater Inflow Assessment

- Qn NIEQYI\IQ ummer |: rachwate ilea Cr 'I'o i
'JIIIIHII_C{IIy UITITTICT rricolrivvailc 1IO9C Luiiltciia

= Low-Flow Inflow Criteria for the Guadalupe Estuary
= GSAWAM
U Four Simulations
= Natural Conditions
* Present Conditions
= Baseline (Full Permits & Current Effluent)
= Regional Water Plan (2060)

BEXR




Ecologically-Based Assessment
Streamflow Results (Guadalupe River @ Victoria)

High Flow Events

[

)\

Natural
Conditions

Present
Conditions

Baseline
(Full
Permits)

Regional
Water
Plan

| Flood Events

48

40

40

40

/

Occurrences of Flows below the Base Flow Criteria

Natural
Conditions

Present
Conditions

Baseline
(Full
Permits)

Regional
Water
Plan

Total Days Less Than

2,918

6,426

6,842

6,896

Percent of Time Less
than or Equal To

14%

31%

33%

34%

N

Low Flow Occurrences

[

Natural
Conditions

Present
Conditions

Baseline
(Full
Permits)

Regional
Water
Plan

Total Days Less Than

456

2,181

2,321

2,144

Percent of Time Less
than or Equal To

2%
1

11%

A

11%

10%




Ecologically-Based Assessment
Streamflow Results (San Antonio River @ Falls City)

High Flow Events ( \

Baseline
(Full
Permits)

Regional
Water
Plan

Present
Conditions

Natural
Conditions

| Flood Events

74

42

38

40

_/

Occurrences of Flows below the Base Flow Criteria

Natural
Conditions

Present
Conditions

m] ]
DaSCTiic

(Full
Permits)

R [l
nNeYioral

Water
Plan

Total Days Less Than

3,060

2,231

3,788

1,798

Percent of Time Less
than or Equal To

15%

11%

19%

9%

2

Low Flow Occurrences

Natural
Conditions

Present
Conditions

Baseline
(Full
Permits)

Regional
Water
Plan

Total Days Less Than

2,296

904

1,834

530

Percent of Time Less
than or Equal To

11%

4%

9%

3%




Freshwater Inflow Assessment
Spring/Early Summer Freshwater Pulse Criteria

U Examine how often seasonal spring-to-early-summer
pulses of inflows would occur.

0 These “freshwater pulses,” sometimes referred to as
“freshetes,” are generally indicated to support strong

levels of reproduction and growth.

L A seasonal spring/early summer window of four
consecutive months with the occurrence of a
freshwater pulse.

O For the Guadalupe Estuary, the highest four
consecutive months in this window are April — July.

BEXR




Freshwater Inflow Assessment
Low-Flow Inflow Criteria for the Guadalupe Estuary

0 Focused on whether enough freshwater would be
available to maintain salinity conditions within
reasonable tolerance ranges and enable sufficient
populations of organisms such as oysters, shrimp,
and crabs to survive drought periods.

O This analysis is limited to periods of six consecutive
months falling only within the March-October window
because low flows in the winter and early spring
months would be of lesser concern for biological
activity within Texas estuaries.




Ecologically-Based Assessment
Freshwater Inflow Results

Number of Years with Low 4-Month Spring/Early Summer

Freshwater Inflow Pulses Defined by State Criteria

Estuary

No. of
Years

NELEL
Conditions

Present
Conditions

Baseline
(Full
Permits)

Regional
Water
Plan

Guadalupe
Estuary

49

19

20

23

24

Number of Occurrences of 6 Months or Longer Periods Below
Drought Tolerance Level (MinQsal) within Critical (Mar-Oct) Months

Estuary

No. of
Years

Natural
Conditions

Present
Conditions

Baseline
(Full
Permits)

Regional
Water
Plan

Guadalupe
Estuary

49

8




200,000
180,000
160,000

140,000

Ecologically-Based Assessment —
Freshwater Inflow Results

O Natural Conditions

@ Present Conditions

O Baseline (Full Permits)

m Regional Water Plan

120,000

Median Inflow (acft/mo)

60,000 -
40,000 A

20,000 A1

100,000 H

80,000 A




Ecologically-Based Assessment —
Freshwater Inflow Results

200,000 7 | | ‘

180,000 ] === Natural Conditions

Present Conditions

160,000 ] Baseline (Full Permits)

Regional Water Plan

140,000 -

120,000 1

100,000

80,000 -

Estuarine Inflow (acft/mo)

60,000

40,000 1

20,000

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Time Greater Than or Equal To




Ecologically-Based Assessment Conclusions
Baseline to RWP Implementation

 Results of the Ecologically-Based Streamflow
Assessment Indicate that the 2011 IPP has Minimal

Effects on the Number of Occurrences of Pulse and
Low Flow Events in the Guadalupe River.

Qd Results of the Ecologically Based Streamflow

Number of Occurrences of Pulse Flow Events and

Decreases the Number of Low Flow Events in the San
Antonio River.

U Results of the Ecologically-Based Freshwater Inflow
Assessment Indicate that the 2011 IPP has Minimal
Effects on the Number of Freshet Occurrences and

Low Freshwater Inflow Events at the Guadalupe
ER Estuary.




Questions and Comments




