Groundwater
Management in Texas

Natalie Ballew, GIT

Texas Water Development Board
April 7, 2020
TPWD Texas Waters 2020 webinar series Texas Water

Development Board



Outline

Groundwater in Texas

TWDB resources

Groundwater conservation districts
Groundwater planning

Hot Topics



Surface water and
groundwater use

by county

> 55% groundwat

45 to 55

% ground

OCHILTREE | LFSCOMB

DALLAM

DEAF SMITH RANDALL SYASDN:‘ i DONLEY :a/L;:T(;Q

CHILD-
RESS

CASTRO | SWISHER | BRISCOE

FLOYD | MoTLEV | coTTLE

HARDEMAN

FOARD

K

WILBAR.
GER WICHITA

CROSBY | DICKENS | KNG

HOCKLEY | LuBock

BAYLOR | ARCHER

KNOX.

STONEWALL

TERRY L GARZA KENT

j

THROCK:
HASKELL | wORTON | YOUNG

GAINES DAWSON | BORDEN | SCURRY | FISHER

JonEs

FARKER | TARRANT

vewron | couum “ﬂ

SHACKEL-
PALO PINTO|
FoRp | STEPHENS

KALUFMAN

MARTIN | HOWARD | MITCHELL | NoLan

ANDREWS

TAYLOR

ERSTLAND

GALLAHAN

vaLas
mmsm
wm

EGTOR | MIDLAND

WINKLER

CULBERSON
uPTaN

REAGAN

RUNNELS

ANDERSON

coLEman

SCHLEICHER

MENARD

CROGKETT

SUTTON

= %%

KIMBLE

TERRELL

PRESIDIO
EDWARDS

VAL VERDE

saserr
55
s
sunieson
BLANCD @

BANDERA

KINNEY

UVALDE MEDINA
BRAZORIA

er

water and surface wat

er

> 55% surface water

MATAGORBA

e

DIMMIT
LASALLE  |MenuLLEN

P

S

an

DUVAL




* How many official aquifers

are there in Texas?

A. 30
B. 31
C. 19
D. 25
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9 Major Aquifers of Texas

: ] Pecos Valley

\ ‘ { - Seymour

Gulf Coast

o el %Pﬁ - Carnizo - Wilcox (outcrop)
/f . 5 m Carnzo - Wilcox (subcrop)
‘ : / P Hueco - Mesilla Bolson

N > Ogallala
4 Edwards - Trinity Plateau (outcrop)

-§?j§/ m Edwards - Trinity Plateau (subcrop)
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- Edwards BFZ (outcrop)

m Edwards BFZ (subcrop)
Q\ - Trnity (outcrop)
ol Jg Trnity (subcrop)




22 Minor Aquifers of Texas

e

- Brazos River Alluvium
- West Texas Bolsons
- Lipan (outcrop)
m Lipan (subcrop)
Yegua Jackson
- Igneous
Sparta (outcrop)

Sparta (subcrop)

- Queen City (outcrop)
/// Queen City (subcrop)
- Nacatoch (outcrop)
m Nacatoch (subcrop)
- Blossom (outcrop)
Blossom (subcrop)
- Woodbine (outcrop)

\\ Woodbine (subcrop)

- Rita Blanca m Blaine (subcrop)

Edwards -Trinity (High Plains) Bone Spring - Victorio Peak

- Dockum (outcrop) - Marble Falls
m Dockum (subcrop) @ Marathon

- Rustler (outcrop) Ellenburger - San Saba (outcrop)
g Rustler (subcrop) Ellenburger - San Saba (subcrop)
- Capitan Reef Complex - Hickory (outcrop)
- Blaine (outcrop) ‘ ] Hickory (subcrop)

Cross Timbers




Wells and springs
in TWDB groundwater
database

Approximately 140,000
wells and springs




ReaI-Time Recorder Wells

Water Data

for Texas

Groundwater  Coastal

Automated Groundwater Level Wells
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Water level change, feet

1995-2000 2000-2005
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Groundwater Management

Rule of Capture Local Control



Groundwater Management Timeline

1900s 1910s 1920s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s 2020s

And
1930s I
Rule of Ground Water Critical 1
capture District Act area deadline
process for DFCs
SB 1: ;
Regional water 2"
1" G.CD planning, GCD deadline
established ’ for DEC
management or S
lans, PGMA
Texas Board of plans ° 3rd
Water Engineers Water Well deadline
established Drillers Act SB 2 for DFCs
GMAs delineated,
groundwater joint
Texas Water Well ?Lanurzgtgeéf
' Drillers Board .
Conservation
HB 1763

Amendment L :

Requires joint planning by

GCDs and establishment of
DFCs

Texas Water
Development Board



RULE OF CAPTURE

Established by the Texas
Supreme Court

Houston & Texas Central
Railroad Co. v. East




1910s

CONSERVATION
AMENDMENT
(Texas Constitution

TEXAS BOARD OF . :
Article XVI, Section 59)

WATER ENGINEERS

Regulate “The conservation and
1913 appropriations 1917 development of all of the natural
resources of this State ... and the
of water

preservation and conservation of
all such natural resources of the
State are each and all hereby
declared public rights and
duties; and the Legislature shall
pass all such laws as may be
appropriate thereto.”



1940s

194

UNDERGROUND
WATER
CONSERVATION
DISTRICT ACT

Conserve, preserve,
protect, recharge, and
prevent waste of

9 groundwater

1951

1950s

FIRST
UNDERGROUND
WATER
CONSERVATION
DISTRICT

High Plains
Underground Water
Conservation District

No. 1

1957

TEXAS WATER
DEVELOPMENT
BOARD

Financial
assistance




1960s

Texas Water Well Drillers WATER WELL
Board (advisory board) DRILLERS ACT

Texas Water Well Drillers
Board to license and
regulate water well
drillers

1961 1962 First State Water Plan 1965

Texas Water Commission
replaced Board of Water
Engineers



1980s

Figure 2

CRITICAL AREA
PROCESS

Areas in Texas With
Existing or Potential

Underground Water Problems

Developed to identify
critical groundwater
problems over a 20 year
period:

1985

i S h O rta g e S Areas proposed for detailed

study by TWC/TWDB

i La n d S u b S i d e n Ce Critical areas proposed

by TWC-July, 1986

[ J C O n ta m i n ati O n Locations of critical ground

water area studies (from Table 7)
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1990s

SENATE BILL 1

Critical Areas renamed to Priority
Groundwater Management Areas
(PGMAS), critical problem period

increased to 25 years

1997 Regional Water Planning

Groundwater Conservation
Districts made State’s preferred
method of groundwater
Mmanagement

Rio Grande

Districts required to submit
management plans to TWDB



Groundwater
Conservation
Districts




* When was the first GCD

created?

A. 1954
B. 1950
C. 1951
D. 1953




When was the first GCD
created?

A. 1954
B. 1950
C. 1951
D. 1953

High Plains Underground Water
Conservation District No. 1




Groundwater Conservation
Districts

Preferred methoc

Authority to regu
production

of groundwater management

ate well spacing and/or

Managed by board members and general

manager

Funded by taxes and/or fees

TWDB GCD loan program available to get started



GCDs can be created...

« by the Texas Legislature

« by landowner petition to the Texas
Commission on Environmental Quality (TCEQ)

by landowner petition to join an existing
district

« by TCEQ for a Priority Groundwater
Management Area



required duties

« develop and adopt a groundwater
management plan

« adopt rules to implement the management
plan

 require permits for drilling, equipping, or
completing wells that produce more than
25,000 gallons per day

« make information available to TWDB & TCEQ

« meet quarterly



Management Plans

Required data components provided by the TWDB

Modeled available groundwater

Amount of groundwater being used on an annual basis

Water budget of groundwater resources (recharge from precipitation, discharge
to springs and surface water, flow in and out of the district)

Projected surface water supply within the district

Projected total demand for water in the district

Consideration of water supply needs and water management strategies




Management Plans

Required goals, as applicable

Providing the most efficient use of groundwater

Controlling and preventing waste of groundwater

Addressing conservation, recharge enhancement, rainwater harvesting,
precipitation enhancement, or brush control

Addressing conjunctive surface water management

Addressing natural resource issues

Controlling and preventing subsidence

Addressing desired future conditions adopted by the district




Rules to implement
management plans




May set rules to:

 Limit groundwater production based on
tract size or well spacing

 Provide for conserving, preserving,
orotecting, and recharging groundwater

» Prevent degradation of water quality

Control subsidence

Prevent waste



Well permitting
* Required for drilling, equipping,
operating, or completing wells

» Required for altering the size of wells or
pumps

« May require a permit amendment if there
IS a change in use



Permitting exemptions

» Domestic, livestock, and poultry

— on a tract of land larger than 10 acres, and
— unable to produce more than 25,000 gallons per day

 Qil and Gas

— Dirilling
— Exploration

* Mining
 Statutory exemptions in enabling legislation

 District exemptions in rules



Authority to set fees

Administrative fees
» filing applications
e out of district services

Production fees (shall not exceed):
« $1 per acre-foot for agricultural use

« $10 per acre-foot for any other use
 transportation fee



optional duties

 adopt rules to conserve, preserve, protect,
recharge, and prevent waste of
groundwater

« provide for the spacing of water wells
 regulate production

e carry out research projects

 require permits for groundwater transfers
* require an owner to cap/close open well



what districts can't do

Adopt policy without public process

Completely prohibit export of
groundwater

Levy taxes without electoral approval

« Apply excessive fees



What is the State’s preferred
method of groundwater
management?

A.

B.
C.

Groundwater conservation
districts

Rule of Capture

Priority Groundwater
Management Areas

. State-level management




What is the State’s preferred
method of groundwater
management?

A.

B.

C.

Groundwater conservation
districts

Rule of Capture

Priority Groundwater
Management Areas

. State-level management




2000s

SENATE BILL 2 HoOusSE BiLL 1763

« Groundwater » Groundwater joint
management areas to be planning required by
delineated by TWDB GCDs

* GCDs conduct
groundwater joint * Requires the

2001 planning if requested 2005  establishment of desired
« TCEQ to recommend future conditions

GCD creation in PGMAs
*Texas Well Record

Submission and Retrieval
system



Joint Planning
within
Groundwater

Management
Areas 5

4




Joint Planning
within
Groundwater

Management

Areas

e gy




The Groundwater Availability
Equation

Policy + Science = Groundwater
Availability

| | |

Desired Grou.ndvy.ater Modeled
Ffuture availability — _ Available
Conditions models & Groundwater

other tools



Desired future conditions (DFCs)

* Broad policy goal

* Quantitative description of the desired condition
of groundwater resources in a management area
at one or more specified times in the future

« Updated at least every 5 years

» Used to determine future groundwater
availability



Desired future conditions (DFCs)

« Drawdown, springflow, storage volume
 For relevant aquifers

* May be established for:
— Aquifer
— Aquifer subdivision
— Geologic strata
— Geographic area



2010s

September 1, 2010
deadline to establish first
round of DFCs

Second round of

2011 Legislative changes proposed
2011 to the groundwater joint 2016 desired future
planning process conditions due

by May 1, 2016
PGMA critical problem

period increased to 50
years




2020s

Third round of proposed
desired future conditions
due May 1, 2021

2021 2022

Adopt third round of
desired future conditions
by January 5, 2022



Modeled Available Groundwater
(MAG)

« Amount of water that may be produced on
an average annual basis to achieve a
desired future condition

» Groundwater availability
 Calculated by TWDB



GCDs RWPGs

Use in management Use as groundwater
plans and consider in availability for Regional
permitting Water Plans




Hot Topics




Brackish Resources Aquifer Characterization
System (BRACS) Program

Be N

d pr |

Rr.

GC3

cwW Qs1

GC1

GC2

Completed studies

[ Be. Blaine Aquifer (Contract No. 1600011948)

[ cw. Carrizo-Wilcox Aquifer (Contract No. 1548301855)

[ GC1. Gulf Coast Aquifer (Report 12-01)

(] GC2. Gulf Coast Aquifer (Report 383)

(7] GC3. Gulf Coast Aquifer (Contract No. 1600011947)
Lp. Lipan Aquifer (Report 384)

[ PV. Pecos Valley Aquifer (Report 382) ~

100
N N

2(:0 mi

Q=0

B Qs1. Queen City-Sparta Aquifer (Report 14-01) %
[ Rr. Rustler Aquifer (Contract No. 1600011949)

LI
150

L
300 km

Dk

Nh

NTy,

ETP
HCTy,
WCQSY.

Qs2

Current studies
[ Bm. Blossom Aquifer (Contract No. 1600011951)

[ Dk. Dockum Aquifer

[ ETP. Edwards-Trinity Plateau Aquifer

[ HCTy. Hill Country Trinity Aquifer

[ NTy. Northern Trinity Aquifer (Contract No. 1600011950)
[ Nh. Nacatoch Aquifer (Contract No. 1600011952)

[T7] QS2. Queen City-Sparta Aquifer (Contract No. 1548301855)

O WCQSY. Wilcox, Carrizo, Queen City, Sparta, and Yegua
" aquifers

Bm

Texas Water
Development Board s/13/2014




Aquifer Storage and Recovery

(ASR) IS

CASING CASING

CONFINING UNIT

< —>
AQUIFER & 35
e 9 TRANSITION SE [/ s) =)

TRANSITION FLUSHED ¢ S FLUSHED ZONE

ZONE ZONE < S ZONE (ZONE OF

1)/ N5 % (ZONE OF MIXING)
ZONE MIXING) < >
<~ >

CONFINING UNIT




Subsidence




120

Miles

Major Aquifer
Subsidence Risk



http://www.twdb.texas.gov/groundwater/models/research/subsidence/Final_Subsidence_Vulnerability_Report_final.pdf?d=354593.10000005644

Groundwater-Surface Water
Interaction

San Felipe Springs, Del Rio, Tex. Flow
e e T T LR
E g S e o T,

69,000 gallons per minute,

= : T i




and minor aquifers of

Tean Aq u ife S Stu dy Baseflow from major

7 _
t- NP A S Texas by hydrologic
EREs LM landscape unit
e SRR R (cubic feet per second)
e LI
i et
, i 7 0.0-05
0.5-1.0
+ 10-20
s 2050
= 50-10
: e 10-20
i o ® 203
L] e
® Lesten g
° @® 3050
@ s0-100
@ 100288

NOTE: Baseflows greater than
50 cubic feet per second
represent drainage basins with
major Texas springs

0 50 100 200
e e seeessssm Liles



http://www.twdb.texas.gov/groundwater/docs/studies/TexasAquifersStudy_2016.pdf?d=34816.40000001062

Groundwater
conditions in
Val Verde

County
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® Springs

— Texas roads

Texas rivers and streams
Texas parks

| Texas counties

Mexico

’ Amistad International Reservoir



http://www.twdb.texas.gov/groundwater/special_projects/valverde/docs/2018-0910%20Groundwater%20Resources%20of%20Val%20Verde%20County_draft%20report%20for%2030%20day%20public%20comment.pdf?d=34816.40000001062

’ ' Do you know if you live in

a groundwater
conservation district and
how you can get involved?

A. Yes
B. No




Texas Water
Development Board

www.twdb.texas.gov/groundwater

Natalie Ballew

512-463-2779
natalie.ballew@twdb.texas.gov
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