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What is the Texas Water Development Board
(TWDB)?

Mission: to provide leadership, information, education, and
support for planning, financial assistance, and outreach for the
conservation and responsible development of water for Texas

* Created in 1957 in response to the “drought of record”

e Supports development of regional water plans, culminates in
State Water Plan

* Provides financial assistance for various water supply projects
e Researches water resources and collects data



State Water Plan

Issued every 5 years

Predicts the population and water
needs of Texas for the next 50 years

Summarizes projects from regional
water planning

ldentifies potential water deficits

https://www.twdb.texas.gov/waterpl
anning/swp/index.asp

e
~~~~~~~~
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https://www.twdb.texas.gov/waterplanning/swp/index.asp

TWDB Water Science and Conservation

* Research and data gathering wing

— Innovative Water Technologies
* Aquifer Storage and Recovery

mmmm) ¢ Brackish Resources Aquifer Characterization System (BRACS)
e Desalination

* Water Reuse

— We look at unconventional sources of water as a potential new water
supply



Why do we study brackish
groundwater?
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What is brackish groundwater?

= o S

Saltier than fresh water, less saline than seawater

Groundwater salinity - Total Dissolved Solids (TDS)
classification selinliy giss cot concentration, mg/L
Fresh FR O to 1,000
= Drinking water limit
w Slightly Saline SS 1,000 to 3,000
5 Major/minor aquifer mapped
O Moderately Saline MS 3,000 to 10,000 limit
< USDW limit
Very Saline VS 10,000 to 35,000
< Seawater
Brine BR Greater than 35,000

Modified from Winslow and Kister, 1956



Why study brackish groundwater?

* Fresh water supplies are decreasing
— Significant depletion in some aquifers

— Sedimentation of reservoirs

* “Easy” reservoirs already built in 60s, new ones unlikely
— expensive
— unfeasible

e 2017 State Water Plan identified 3.1 million acre-feet of unmet
water supply needs by 2070

= o S



How much brackish groundwater is available?

. . —H
* Estimated 2.7 billion acre-feet D +r S |
of brackish groundwater in { I ,é TT . /
Texas (LBG-Guyton, 2003) mi ;JL\ CH Ty
 Available throughout the state ‘; i 5

* Less expensive than seawater
e “drought-proof”

* However, less data and
knowledge exists for brackish . e

] La
a q u Ife rS Brackish Aquifers*
*Regions underlain by one or more aquifers '

where Total Dissolved Solids (TDS) are between
1,000 and 10,000 milligrams per liter ( mg/L)

® 20 Most Populous Texas Cities

= o S



Existing brackish
groundwater desalination

Raw Water Source:

Surface water  Groundwater Reclaimed water '

Design capacity in millions of gallons per day (MGD)
o 0.025-1.0 | 0.025-1.0
o 1.0-5.0 O 1.0-5.0 A

O 50-100 [l 50-100 A
O 100-200 [ 100-200 A

O 20.0 - 30.0 - 20.0 - 30.0 A

= o S

e Current municipal capacity =
85 million gallons per day
(95,212 acre-feet per year)

* Largest capacity plant is Kay
Bailey Hutchison in El Paso
(27.5 MGD)

* 35 of 49 plants in desalination

database
Interstate Highways I L o
US Highways
Major Rivers
City Boundaries (2015) S )

Development Board 09252017



Why study brackish groundwater?

= o S

We need more refined estimates LN
of T
— Quantity L
— Quality

— Location
8 of the 16 Regional Water

Planning Areas identified brackish
desalination as a strategy

Estimated 111,000 acre-feet per
year by 2070

Study results can help identify

— Where brackish groundwater is Regional Water Planning Area
— Areas for site SpECiﬁC studies to ] Identified brackish groundwater N
desalination as a strategy M

develop desalination well fields ] Did not identify brackish groundwater

desalination as a strategy 12



How do we study brackish
groundwater?

Texas Water
Development Board

www.twdb.texas.gov [E] www.facebook.com/twdboard Y @twdb



General methodology

Lithology

stratigranhy Area (Extent)

X

. Thickness (Net Sand)
Quztlietry X

Porosity (Specific Yield)

Volume (acre-feet)

' Volume and Quality of
Brackish Groundwater

14



BRACS Study outline

Collect well logs (water, oil/gas)

Build geologic datasets (database, GIS)

Compile aquifer properties (chemistry; productivity)
Map aquifer extent from outcrop to 10,000+ mg/L TDS
Estimate volumes of groundwater by salinity

Provide data to stakeholders

Each aquifer will require unique analysis based on data
availability and local hydrogeology

15



BRACS Database

e MS Access database

* Information saved in BRACS database
— Geophysical well logs and well locations
— Aquifer top and bottom depths
— Interpreted lithology
— Well test data
— Lab analyzed water quality

e Available to download

http://www.twdb.texas.gov/innovativewater/bracs/database.asp

16
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Brackish groundwater mapping source data
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What is a geophysical well log?

A
SPONTANEOUS POTENTIAL é

millivolts

RESISTIVITY RESISTIVITY o

ohms.

m?/m ohms. m2/m

SHORT NORMAL 18'8" LATERAL
Ale M Noe A7 BT E NLDID M

LI S M ] S .

=7 —

BRACS 39472

Tool or combination of tools lowered into a
borehole on a wireline

Measurements of the surrounding rock are
made as the tools are retrieved to the
surface

Tools designed to read specific parameters

Tool response recorded in left and right
tracks

Logs must be corrected for a number of
parameters

Complete and accurate header information
vital to performing corrections

C
D
E

18



More examples of data sources

Submitted Driller’s Report (1996)

G 0RI0006D

nd original cony by certified mal to: TNRCC, P.O. Box 13087, Austin, TX 78711-3087 Ploase use black ink.
Toxas Water Weil rlflers Advisory Councht
P.0. Box 13087
Almln TX 78711-3087
12-239-0530

State of Texas
WELL REPORT

ATIENTION OWNER:
Priviege Notice on Faverse Sid

Gonzale~ County Water Supply Corp.

1) owner _Gonzales Countz Water Supply Corpaporess 1903 Sarah DeWitt Dr. .» Gonzales, Texas 78629
(Streot of AFD) (Cay) {Stato) @p)
2) ADDRESS OF WELL:

Couwy Gonzales 8 miles N. of Gonzales (F M. 794 well)
{Stroat, AFD o¢ other) (State) 20}
3) TYPE OF WORK (Check): 4)  PROPOSED USE (Check): DMonlm O] Environmental SolBering (] Domeste | 5)
(X New Wedt (] Deeponing 0 Industial (] hrigason (] Injection [ Pubdic Supply [ Da-watering (] Testwel
() Recondtioning [ Phagging IrPublic Supply wel, ware plans submiied 1o he TNRCC? [ Yos [ Mo

oriox _67-20-9

8 WELLLOG: DIAMETER OF HOLE 7) DRILLING METHOD (Check: ] Driven X
Date Drilling: Diafin) | From(t) [ To(n) ] AirRotary (Y MudRotary [ Bored
Started__10-24~ 19 96 18 1/2 swace | 748 [ AkHammar [ CableTeol () Jehed
compietea L1=10= 1996 | 11U 1/4 748 | 830 | 1o L
Fom(t)  To(n) Description and color D) ) Opentoim (3 Siraight van
= 3 Top Soil C] Undorteamed [ GrsvoiFacked (] Otber
= Clay (Yellow)  Graval Packed giva Interval . from 1o "
L% = and & Shale CASING, BLANK PIPE, AND WELL SCREEN DATA:
130, = and New [ Stael. Plactic, ot Seting (1)
186 - 26 Shale oa f o | PeSomgon oz p
266 - Sand (in) | Used | Seraan Mig, T commencial From To | Screen
270 d Shale 122/4 New| Steel 4 748
296 - San 8 54 New[Steel _ |_702 750 f
302 - Sand & Shale 8 54 New| Screen Mfg. 750 820
306~ 35 Sand [
35 = 386 Shale
== —| 9 [Rule 398 44(1)]
gpe———313  Sand & Shale & 0 ni 258 n moctsacksused_420
3 — o w H. No.of sacks used
2” = 6;3 Sha(]i.e Pressure
3= 7 Sa“@,n ——] International Services, Inc.
ol it i Oistance Ioumlcsyﬂem fied fnas of ot concantrated contamination 200 &
13) TYPEPUMP: N/A measured
L] Turbine  [JJet [ Submorsble [ Cyinder
[ Othar 10) SURFACE COMPLETION
Depth 10 pump bomis, cylinder, jet. atc., n [ Specifed Surface Stat Instaled _{Pulo 338 44(2)(A})
£ Speciied Stoel Sineve instatied [Nuia 208 e4i3jA)]
14) WELLYESTS: (] Pitess Adapter Used  [Rula 338.44(3)(b)]

Typetest Y Pump [ Bailer [ Jetied {7 Estimated [ Apgroved Allornasie Procodire Usad (fuss 33871

vind 1471 gomwin 252 1 rawdown atior_36__ tes.

11) WATERLEVEL;

X Suticlevel 65 # boowlndsurtsce  Date_12=23-96
15) WATER QUALITY: Pristoy o s
consliluents? '
) Yes [XNo  lyss, submil ‘REPOAT OF WATER 12/ PACKERS: Type Degta
Typeolwater?_Good  oepihorsin_750-820 R/A
Wasachemical analysis mado?  [XYan (] No
hat ach bakel. |
arsiand tha 180w 18 willrasun Ve
companyname _Cude Drllung, Inc. WELLDRILLER'S LICENSEND. _ 2738W
{Type of print)
ADDRESS P. 0. Box 8 Pleasanton Texas 78064

Cy) {State) Zo)

(Sirg FD)
e [Cee e/ Bl s

(Ucansed Wall Dyiflar)

(Registerod Driler Trainee)

To (i)

Description and color of tormation material

5

Top Soil

68

Clay (Yellow)

150

Sand & Shale

184

Sand

266

Shale

270

Sand

296

Shale

302

Sand

306

Sand & Shale

Sand

Shale

14) WELLTYESTS:
Typetes)

X Pump  [] Bailer  [] Jetled

{7 Estimated

1) 91 s =

‘—--=-‘_r

Eol - E

CASING, BLANK PIPE, AND WELL SCREEN DATA:

Plnxzo atters efectrlc fog, elamicnt arntysia, and other pertinent information, if sualiabie, »

BRACS 39367

New Steed, Plastic, ot

Selting (4.)

Dwa | or Pedt, Slolted, ale,
in) | Usad Scraan Mg, f commearcial’

From To

Gagn
Casling

Screen

8 58 New| Screen Mfg.

122/4 New| Steel

4 748

8 5§ New|Steel

702 750

750 820

19



More examples of data sources

Environmental
S&wmégw

LAB ID: 9901841
COMPANY: TX Water Dev.
ACCT NO:

REQUISITION No.: ROB511
LOCATION ID: 68-28-911

FINAL AMALYSIS REFORT

SAMPLE DESCRIPTION: Groundwater
Board

SAMPLE DATE: 0B/28/%8
SAMPLE TIME: 0905

DATE RECEIVED: 08/31/98

EFARAMETER RESULTS UNITS STORET #
Bromide 0.11 mg/L 71870
Chloride 16.1 mg/L 00941
Fluoride 0.16 mg/L 00950
Nit.,Nitrate/Nitrite 1.600 mg/L 00630
Nitrogen, Kjeldahl 0.110 mg /L 00623
Nitrogen, ammonia 0.060 mg/L 00s08
Phosphorus, Total <0.070 mg/L 00665
Silica 12.70 mg[,n"L 00955
Sulfate 2B8.50 mg/ L 00946
Alkalinity, Total 246 mg/L 00410
Alkalinity, Phenol. ] mg/L 0041s
Boron, Diassolwved 42.00 ug/L 01020
Cobalt, Diass. ICPMS <l.0 ug/L 01035
Iron, Diassolved 10.00 ug/L 01046
Lithium, Diss. ICPMS 3.5 ug/L 01130
Molybdenum Dis ICPMS <1.0 ug/L 010&0
Fotassium, Dissolved 1.21 mg/L 00935
Strontium, Dis ICPMS 475.0 ug/L 01080
Vanadium, Diss ICPMS 5.0 ug/L 01085
Aluminum, Dis. ICPMS <4.0 ug/L 01106
Arsenic, Diss. ICPMS <2.0 ug/L 01000

REPORT DATE: 10/06/98

PQL in DATE

WATER ANALYZED
0.02 o9/o01/9a
1.5 0s/01/98
0.01 os/fo1/98
0.020 09/09/98
0.070 10/01/98
0.050 09/15/98
0.070 09/09/98
1.00 09/01/9a
1.50 o9/ /o1/98
i 05/01/96
1] osfo1/98
————— 09/15/98
1.0 09/02/98
----- 09/15/98
2.0 09/03/98
1.0 09/02/98
1.00 09/15/98
1.0 pe/fo2/98
1.0 0s/o2/98
4.0 0s/02/98
2.0 09/o02/98

BRACS 48793

20



Brackish groundwater mapping
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Aquifer framework

Map extent of the aquifer, i.e. aquifer top and bottom depths

Primary data source is geophysical well logs
— Mostly oil and gas logs

nterpret logs to get aquifer top pick, a.k.a. stratigraphic pick
Record interpretations in the BRACS database

nterpolate picks to generate aquifer top and bottom GIS
surfaces

Stratigraphic surfaces make study framework

22



Geophysical Well Log

SPONTANEOUS POTENTIAL g RESISTIVITY CONDUCTIVITY
I s o BRACS Database geology table
16" NORMAL - - - -
0" moucron Stratigraphic Description
; 0
- H + ~ s ]
40" INDUCTION bt 2 Record  Geologic Pick Too Deoth Siratigraphic Desoripbion
T Number Botfom Depth Source of Data
____________ . Thickness Inifials  Last Change
-1201+4 0 — 20 200— 0 > | 1 |Stratigraphic e 0 Weches Formation o
-------- 4 51 I 1532 woe.0 0041-04 3 - Geophysical Well Log
T s < S S Unit > Well Depth ? = ”
i aosoo : & =eeR = I 10/2/2012
—— é . o
. D = - | 2 |Stratigraphic " Queen City Formation w
H PJ‘- el ; \ - .
j ] e Unit > Well Depth ? » 560 Geophysical Well Log e
. . = C 10/2/2012
‘ ‘ 4 1 .
! ] o0e0o[ 1§ T T | | 3 |Stratigraphic » 560 |Reldaw Formation w
1 \ » I L Unit > Well Depth ? 750 Geophysical Wel Log =
o ‘ EDD 10/2/2012
A = s ‘ \{ | 4 |Stratigraphic V 7e0 |Carrizo Formation wr
00700 L . ; ;
4 ] B _%g R Unit > Well Depth ? > 1450 Geophysical Well Log e
- B L _ 690 10/2/2012
O T <8 I .
] | =0 5 |Stratigraphic t 1450 |Wilcox Group t
R R | < AR A i
: i g SE—= N I Unit > Well Depth ? > 2940 Geophysical Well Log e
—F 00800 n‘_ ;’ i — — 14990 2}5!2015
- f ; - T ,4, : | 6 |Stratigraphic e 2940 Midway Group e
. e naae é Unit > Well Depth ? > Geophysical Well Log hd
. }: =t BN S 262015
— ocosao}—P L L ™y
S S N = o L ( | — =
AT S , S Unit > Well Depth ? - =
B | N
4 | 4 s HET. I
N R 14 I AR

BRACS 15534 2



*  Top depth well control
s

B  Stratigraphic interpretations saved

Depth contour, 1500 foot interval ' .

5 I 2000 —— uing (1901) fauts in the BRACS database
73' 3000 i Carrizo Formation outcrop . . .
S 100 - Sty area cutine  Stratigraphic picks used to make
g 5000 I:I Texas counties 30°00°N _/' | o «30°0'0°N G I S ra Ste r S u rfa Ce S
2 6000
P e Surfaces are reviewed and more
. o interpretations are made

9800 :

e Surfaces are regenerated with new
well control

/' *
..,/ or°00'w

.
B A
3
/ S .
,f
.
i s
7
.
3
.

* Logs used to make interpretations
are available for download

BRACS 15534

Area Enlarged

: d ] Projection: Albers 24
0 25 50 km Datum: North American 1983



Aquifer Determination

e Assign aquifer(s) to each well in the project area
* Use screen top/bottom or well depth or total depth of hole
e Use the GIS-derived 3-D formation surfaces as vertical control

Why?

e Compare wells completed in same aquifer

* Consistent evaluation of aquifer water quality and properties
 Many new wells do not have TWDB aquifer code

* Some TWDB wells have incorrect aquifer code

25



Aquifer determination example

BRACS 39405/SWN 6728704

WOTER DATA

Interactive

SENOY-N030 JhG

6728704

X | Q ’
,) 300 #
g TWDB Groundwater b 4

% e, State Well Number: 6728704 - Scanned Documents
@ o4 < Gonzales County WSC Oak
Owner: K
@, Forest Well
Water Use: Public Supply
Elevation (ft): 381
Well Depth (ft): 1010

Water Level Observation

Type:

Water Quality Available: Y

124CRRZ - Carrizo Sand

Miscellaneous Measurements

o Aquifer Code:
E Latitude (DD): 29.508612
;-q-,_,ad Longitude (DD): -97.601112
& County: Gonzales
I Well Type: Withdrawal of Water

https://www3.twdb.texas.gov/apps/waterdataint

eractive/groundwaterdataviewer

2 o— 30 00 Gm
o

CASING, BLANK PIPE, AND WELL SCREEN DATA
Dia. New/Used Type

Carrizo Top Depth
Setting FromTo  Gage

585 ft
Steel GR B 1010-1000 322 )
Pipe Base 88 Wire Wrap Screen 1000- 950 . 40 Carrizo Bottom Depth
Steel G B T950- 777 322
Sieel GR B 035 +2 375 1116 ft
Stecl BE B 14-0 250
Ground surface
Carrizo
Formation
—

26


https://www3.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer

BRACS Aquifer Determination Code

State Well Number 6728704 .
CzWx Project, South-Central Texas
BRACS Well ID 394035
Aquifer 124CRRZ ~
Well Owner Gonzales County WSC Aquifer (New) cz Oil Gas WELL AQ PENE
Aquifer Decision Computer analysis of Well Screen (depth) and Aquifer Surfaces (GIS) |~
GWDB Casing Table 5QL Code for S:2a Gulf Coast Ag. Mo
Aguifer Analysis
Screen Top Bottom Erio Em, Mo
Screen 950/ 1000
1T D -99999
Jackson Gp. No
1 B D: 99999
(]
¥ T D: -99999
Yegua Fm. MNo
Y B D -99999
CM_T_D: -99999 [} (]
Cook Mtn Fm. MNo
CM_B_D: -99999
Well Construction Parameters
Depth well 1010
) SP_T D: -99999
Depth Hole 1010 Parameters used for analysis sparta Fm. No
Top interval 950 R 99993
Screen Top 950
Bottom interval 1000 . -
Screen Bottom 1000 e 9999 Mo
Weches Fm.
Well Code 5 v W B D: -99999
Multiple Screens Mo T
BRACS Casing Table Qc T D: 0
. -= Mo
ueen City Fm.
in R ot ELEVATION 390 a Y Qc_B_D: 375
4 |s 950 1000
R T D: 375
Reklaw Fm. No
R B D: 585
CZ T D 585
Carrizo Fm. =5
CZ B _D: 1116
WX T D: | 1116
Wilcox Gp. No
WX_B_D: 2690
Process Aquifer Determination
MD_T_D: -99999
Midway Gp. 27
MD_B_D: -99999



Lithologic analysis

Interpret geophysical well logs for lithology picks

Summarize Submitted Driller’s Reports into “Simplified
Lithologic Descriptions”

Build net sand data sets by formation
Used to help get groundwater volume numbers

Why use both geophysical well logs and Submitted Driller’s
Reports?

28



A
Net sands example: geophysical well log .

Geophysical well log

— T eosen * Interpret logs for sand,

o e 3= Queen Cit -
RN i v SRR Y clay, and mixtures of

A
i

Pick Color | Sand% - f Lt — Bottom depth
sand and clay

Sand 100 .
* Geophysical tools
Sand w/clay 65
cannot read through
Clay w/sand 35 . N — surface casing
Clay 0 C— =1  Surface casing in this
- Carrizo well from ground
Top depth surface to 500 feet

below ground surface

BRACS 15534
29



Net sands example continued

Submitted Driller’s Report

DESCRIPTION AND COLOR OF FORMATION
MATERIAL

From (ft.) To (ft.) Description

BRACS 14270 Carrizo Top: 138 ft
Carrizo Bottom: 419 ft

_ From Simplified lithologic % sand Lithologic pick Net sand
0-8 sand - . .
) . description thickness (ft) thickness (ft)
8-16 red & tan clay w/carrizo
16-45 lignite/gray shale & sand 91-92 Unknown 0 1 0
45-91 dark gray shale w/small sand strk. 92-131 Sand and clay 50 39 19.5
-07 tock
91-92 rock | 131-165 | Sand 100 34 34 151 ft of
92-131 gray shale w/sand & rock streaks net sand
131-165 fine - medium gray sand (carrizo) 165-412 | Sand and coal 50 247 123.5
165-412 large carrizo w/coal 412-413 | Unknown 0 1 0 for the
412-413 rock 413-445 | Clay 0 32 0 Carrizo
413-445 blue shale
445-460 gray shale w/rock streaks 445-460 Clay 0 15 0
F60-520 Tiie-medium sharp mulil color sand w/some shale

520-525 brown & gray shale
525-555 fine-medium sand



Example of a project net I

NetSand  Present Partial Geol. Description
Well Partial
S a n S O rI I l Sand % Penetration % Y/N NR% GNP%
Jackson Gp 0 Mo
MNet Sand Processing Table Top 0
Bottom
; o= . . A Yegua Fm 0 Mo
Record  Simplified Lithologic Description Thickness  Sand %
Mumber 0
1| sand W 0 Cook Mtn Fm 0 No
8 0
8 1
2|/Sand and Clay ~ 8
Sparta Fm 0 Mo
16
0
8 0.5
Weches Fm 0 Mo
3| /Sand and Clay ~ 16 .
45
79 0.5 Queen City Fm 0 Mo
0
4/Sand and Clay ~ 45
91
46 0.5 Reklaw Fm 76 {es
6| Sand and Clay w g3/ 55
131 Carrizo Fm 151 =
39 0.5 54
7 Sand i 151 Wilcox Gp L 117 fes
165 -99999 Yes 18
34 1

31



Geophysical well logs and Submitted Driller’s Reports

s N
. : . £ g
* Oil and Gas surface casing installed / ;.
Net Sand point “.'5 4 .&AA * \‘x\
to protect shallow groundwater & Submitled DillerRenor A T
»  Geophysical well log £ Y4
) . ¢+ Other '/' 0: il ‘4'
* We rely on Submitted Driller Carrizo Aquifer outcrop P ST
. . . . ,J‘ o A 1 4 AA AA .:
Report sediment descriptions in N NSO
S TV S
and near the outcrop! AT U
o . AA R Aa Y a
""""" " o A W .A . y A
st it ? O
Aya 4 A AL A b Ay ;’
.\": ‘:i.: ! :AA: :;AA :AA:‘AAAA N
A *6’ 4, “ A“A.A "A AA‘ ‘ :, i ®
A AA\:\ A :x‘A X A‘;'/ AA

/
* aaaaa a
‘A A
A ‘A

Axta A L

\ A 4

AN, A __-

A s &

a A 32

A A



y 4

Net sand thickness (ft)

- 1005

900
800
700
600

-~ 500
400
300
200
100
1

10

Net sand well control

Net sand contour, 200 foot interval

== Hamlin (1988) sand input
—— Ewing (1991) faults

4+~ " Study area outline

ﬂ Texas counties

20

30 mi

o—1]T—0O

25

50 km

: 5-::_-,' Carrizo Formation outcrop

™ 30°0'0"N

Projection: Albers
Datum: North American 1983

e Use net sands analysis to
determine groundwater volumes

BRACS 14270

33



Aquifer properties &= =

T umopsrig

- l’:fv’___, T : — L /1 =—=————— 147 . " 100 .
: B
C
D
E

g
L
31933 U

Bastrop Lat, 30°11'59" Long. 97°18'18"

. _AT-58-54-503 .

* Pump tests, specific
vield, etc

__Wilcox Test Water Level 110,31

810 at #2 Speciric Capacity 12.4 bud
559 Aquiter Thickness 286 + >
wed Footmyre 213 Interval 273-548

28,100 g . 0005 p_132

Llectric Chemical Analysis Yes

COMPILATION OF RESULTS OF
"""""" -AQUIFER TESTS IN TEXAS

| =5] frmBracsAT_DE - /
»

Specific capacity determined at another

time

39245/ |Univ. of Texas Cancer

e Harvested from
GWDB, Submitted

BRACS Aquifer Test Data Entry

0 5854503 Source AT Data TWDB Published Reports B
o ’ Record Number State Well Number,
Driller’s reports o
) Pumping Rate 310 Static Water Level -110.31 Screen’Fop 273
T Screen Bottom 548
. Well Yield Method 7] Drawdown 70| EEEE
ublished reports kel
Transmissivity 28100 gpd/ft B
Transmissivity 2% -99999 Eat * If Tis expressed as a range of values,

then place larger value in [Transmissivity]

. Hydraulic 132 gpd/ft2 B field and smaller value in [Transmissivity
* Rhecoraedin — e

Storage 0.0005
Coefficient
t Specific Yield -99999
( ia a l )a S‘ ! Specific Capacity -99999 []
Units
Remarks

Analysis Remarks Test results only in TWDB files. Also R 109, Table 6, p. 30

Report 98 63
Page No 34




Static water level

» Static water level is used in the outcrop to modify the saturated
thickness (i.e. water is unlikely to be at the ground surface)

e Data harvested primarily from GWDB and Submitted Driller’s
Records

=Z] TWDB WSC IWT BRACS Geophysical Log Search Task

> 1737 Close Form

BRACS Well ID

Location and Well IDs I Lithology and Stratigraphy l Digital Well Logs l TDS Analysis using Geophysical Well Logs | Aquifer Test Information | Water Quality | Static Water Level 1 Well Construction ‘

Static Water Level Date Measured Method Agency Remarks State Well Number Track Number Water Source

» -22.85 9/1/2005/ /07 [~]/DRILL (] 8850305 0
* [-] [-] 0

35



Water chemistry data

* Use water quality measurements from the GWDB

— Use aquifer code from the “aquifer determination” process

* Use water quality measurements not in the GWDB, saved in
BRACS water quality tables

: EI TWDB WSC IWT BRACS Geophysical Log Search Task
»

1737 Close For m |

BRACS Well ID

‘ Location and Well IDs \ Lithology and Stratigraphy | Digital Well Logs | TDS Analysis using Geophysical Well Logs | Aquifer Test Information | Water Quality | Static Water Level I Well Construction |

BRACS Water Quality
P | State well Number 8850305 Sample Date Sample Number Date Entered 5/7/2012
Month Day Year
SourceData |priller/Engineer Well Development 9 16 2005 1
Sample
Siica Calaum Magnesium Sodium Potassium Bicarbonate  Sulfate Chloride MNitrate s Spec. C. pH
13.7 155 81 1070 17.9 250 1120 1230 0.05 3818 6000 7.3
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Measured water quality
® Fresh
© Slightly saline
® Moderately saline
.. BRACS study area
~ Texas counties
. Wilcox outcrop

.~ Wilcox subcrop
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Estimate TDS from well logs

 Handful of methods to estimate
water quality from geophysical
well logs

* Complete well headers
necessary

— Mud resistivity

— Type of mud in the borehole
— Temperature of bottom hole
— Tool scales

* Need measured water quality
data to calibrate calculations

1.
2.
3.

Select method
Read log header

Select appropriate interval
for analysis

Perform calculations

. Record information in BRACS

database
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BRACS 15534

Estimating TDS from well logs

e Rwa Minimum Method for these
examples

e Calculated TDS of 1751 mg/L
— At 514 ft (QC), Ro = 22 ohm-meter

e Calculated TDS of 1603 mg/L
— At 877 ft (CZ), Ro = 24 ohm-meter

e Calculated TDS of 639 mg/L
— At 1010 ft (CZ), Ro = 60 ohm-meter
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BRACS 15534

TDS calculations and inputs recorded in BRACS

A
B
C

D
E

4

Deoth Formabon {DE:

Thidkness Lithalogic Uit I ]

514

E Interpreted I ]

Consensus TDS Method  NjA

i I 77

Stratigraphic Mame  |Queen City Formation

AmfTF 0 Remarks:  [NJA

4

Record: M

705 Method':

Rwa Method v

Geapfysical Log Used:  Resistivity

5F

Rxg
Ro

Rxo /Ro

m

]
]
=
]

L75|w

Source m |L.ICPC study fixed m value

Porosity:

Source Porosity: |L.ICPC study formation porosity, regression

Record: M 1ofd

1of1

E M

0.4

[—

S

Ems‘l 4.43 Rwl 3.54 EH".?.‘EI 3.54 Cwl 2324.86 .'I‘ES'I

Correction Factors
I 0 K{Temperafure): SF Method

1.25)
o
0.62 -

1]

1

1

Rwe fw: 5o, Alger Harrison, and Bwa Minimum Methods

1751 _

Rmfs 5P and Alger Harrision Methods Chart  |N/A

ct: Many Methods Remarks: |NJA
Invasion Fone: Alger Harmson Method

m correction fBcfor: Esfepn Method high anion walers

Ro: Mean Ro Method

E M

k

¥

Search

Search
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Map water quality data

Measured water quality
® Fresh
¢ Slightly saline
¢ Moderately saline
Calculated water quality
A Fresh
4 Slightly saline
A Moderately saline
4 \Very saline
A Brine
.. BRACS study area
~ Texas counties
" Wilcox outcrop
| Wilcox subcrop




Calculate groundwater volumes by salinity class

Extent of salinity class
(area)

Saturated thickness (ne
sands)

Specific yield

Groundwater volume b
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What are some study results?

Texas Water
Development Board

www.twdb.texas.gov [E] www.facebook.com/twdboard Y @twdb



Blossom Aquifer

Examples from recently published studies

Salinity class

Volume (acre-feet)

Fresh

240,000

Fresh and slightly
saline

190,000

Slightly saline

350,000

Moderately saline

1,530,000

Moderately and very

790,000

Measured water quality Calculated water quality Salinity classes S a I I n e
® Ignored measured TDS  + Stacked salinity zones [ Fresh

Total dissolved solids (mg/L) Total dissolved solids (mg/L) G Fresh and slightly saline

. a5 2008  Sighty saine Very saline 6,840,000
© 1,000 - 2,999 ,000 - 9, [ "] Moderately saline
N ® 3,000-9,999 A 10,000 - 34,999 S Moderately and very saline . .
, . o C o on L wom s W Very saline and brine | 320,000
(|) L e | 1|5 i 3|° i [T Very saline and brine
| ] Texas counties Total 10’260’000

44



Oklahoma
Arkansas
A
0 Dot
AN A
A
An
A 4k
A

z

20

40mi

1 1 1 L I
T T T 1

O =0

1 1 1 ! 8
LI B B |

30

60km

Measured water quality Salinity classes
Total dissolved solids (mg/L) Fresh

e 0-999 -
\ | Fresh and Slightly Saline

|| siigntly saline
El Moderately Saline

Moderately and Very Saline

< 1,000 -2,999

@ 3,000-9,999
Calculated water quality
® Ignored calculated TDS

+  Stacked salinity zones . Very saline
Total dissolved solids (mg/L) |‘:| Texas counties

A 832-999

|| 4 1,000-2,999

A 3,000 -9,999

A 10,000 - 28,000

Examples from recently
published studies

Salinity class

Volume (acre-feet)

Fresh 2,120,000
Fresh and slightly 30,000
| saline

Slightly saline

2,040,000

Moderately saline

3,720,000

Moderately and very
saline

1,890,000

Very saline

8,190,000

Total

17,990,000

C
D
E
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y 4

Wilcox net sand map

2168 . Net sand well control

Examples from an

C
D
E

2000 _
1800 - Net sand contour, 400 foot interval

s 1600 ™= Fisher and McGowan (1967) sand input °

1 1400 — eung oo upcoming stu Y}

s - 1200 2225 Wilcox Group outcrop

= 1000 L . -

§ 800 = Study area outline 000N = 4 \ -—. 30°0'0"N

3 600 ﬂ Texas counties ‘

400
200
1

* Upper Coastal Plains — Central, mapped
the Yegua, Sparta, Queen City, Carrizo,
and Wilcox aquifers between the
Guadalupe and Colorado rivers

e Stratigraphic maps

* Lithologic maps

 Mapped salinity classes

* Brackish groundwater volume estimates

* 9 regional cross-sections

* GIS data

L d T Projection: Albers
0 25 50 km Datum: North American 1983
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cross-section

e Left hand side is water
quality

* Right hand side is lithology \

e Useful to illustrate vertical
complexity in stacked
aquifer systems
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Brackish Resources Aquifer Characterization
System (BRACS) Program - Study Status

A
B
C
D

TE

Completed
studies
and
current
studies

Completed studies
B Be. Blaine Aquifer
B Bm. Blossom Aquifer

[ CWw. Carrizo-Wilcox Aquifer
B GC1. Gulf Coast Aquifer

] GC2. Gulf Coast Aquifer Current studies

7] GC3. Gulf Coast Aquifer I ETP. Edwards-Trinity Plateau Aquifer
| Lp. Lipan Aquifer I HCT. Hill Country Trinity Aquifer

B Nh. Nacatoch Aquifer |1 QS2. Queen City and Sparta aquifers

B NT. Northern Trinity Aquifer .| WCQSY. Wilcox, Carrizo, Queen City, Sparta, and Yegua aquifers
[ PV. Pecos Valley Aquifer

B Qs1. Queen City and Sparta aquifers 1} L Texas Water
[ Rr. Rustler Aquifer 0 150 300km Development Board 10/21/2019 48




What data is available to me?

Texas Water
Development Board

www.twdb.texas.gov [E] www.facebook.com/twdboard Y @twdb



Report deliverables

Peer-reviewed study reports detailing methodologies

GIS datasets used in analysis and to prepare report figures
Source data, like geophysical well logs and scanned well reports
BRACS database and study tables

Well logs may be downloaded from TWDB or requested in bulk by
county!
http://www.twdb.texas.gov/innovativewater/bracs/WellLogs.asp
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http://www.twdb.texas.gov/innovativewater/bracs/WellLogs.asp

BRACS database

MS Access
Data dictionary available
Relational table design

Wells assigned unique
well id (a.k.a. BRACS ID)

Tracks other ids (foreign
keys) to link to supporting
databases

Primarily oil and gas wells
and water wells

B
C
D

BRACS Database, Navigation to Forms

1: Select a form to display
7 BRACS Database Master Well Form

TWDB Report 382, 2012, Pecos Valley Aquifer, West Texas: Structure and Brackish Groundwater
() Pecos Valley Aquifer Study: Aquifer Determination Form

() Pecos Valley Aquifer Study: Net Sand Form

TWDB Technical Note 14-01, 2014, Queen City and Sparta Aquifers, Atascosa and McMullen Counties, Texas: Structure
and Brackish Groundwater

Queen City and Sparta Aquifer Study: Aquifer Determination Form
() Queen City and Sparta Aquifer Study: Net Sand Form

TWDB Open-file Report 12-01, 2012, Geologic Characterization of and Data Collection in the Corpus Christi
Aquifer Storage and Recovery Conservation District and Surrounding Counties

() Gulf Coast CCASRCD Study: Aquifer Determination Form
() Gulf Coast CCASRCD Study: Net Sand Form

TWDB Report 383, 2014, Brackish Groundwater in the Gulf Coast Aquifer, Lower Rio Grande Valley, Texas
(") Gulf Coast Lower Rio Grande Valley Study: Aquifer Determination Form
() Gulf Coast Lower Rio Grande Valley Study: Net Sand Form
() Gulf Coast Lower Rio Grande Valley Study: Salinity Zone Form

2: Press Bution

\ Open Form
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BRACS Data Dictionary

 Describes tables in the
BRACS database

e Defines and describes
fields in the tables

Well Location

Geophysical Well Log
Header

Foreign Keys

Static Water Level

Geophysical Well Log
Log Runs

Well Geology

Well Construction

Aquifer Hydraulic
Properties

Digital Water Well Reports

Water Quality

Water Quality
Infrequent Constituents

J

Geophysical Well Log
Water Quality Method

p
Geophysical Well Log
i Tool Suite
\.
e
Geophysical Well Log
i Porosity
\
-
Geophysical Well Log
| Water Quality
\.
-
o Geophysical Well Log
Ro - TDS Method

Geophysical Well Log
Ro Sands

Key field links between tables

well_ID

Well_ID, GL_Number
Well_Id, GL_Number, DF

Geophysical Well Log
TDS Well

Well_ID, GL_Number, Ro_TDS_Number
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Water Data Interactive

WCTER DATA Groundwater ~  Layers v  Base Maps ~

Interactive
e https://www3.twdb.texas.gov/ . E TWDB Groundwater  © i T
. «| BRACS Database ® ¥ 55
apps/WaterDatalnteractive/Gr
i ? —_ Ry Tulsa
e g
bracs & Well Id: 14435 - Logs .!‘ OKLAHOM
e Data Source. RRC GAU Q PaperDigital | 2 € e . -
Geophysical Logs
* See BRACS well
<" County: CALDWELL
‘wnan  Well Depth (ft): .
cove rage <t Total Depth (ft): 2558 e
Drill Date: 01/30/1956
. « . Kelly Bushing Height (ft): 0
* Download individual Well Ouner: Stton Petroleum
Type of Well: Oil or Gas e -
Well Number: Jim Sherry 1 o
IOgS Track Number: ] ik
State Well Number: 6714407 ° . ey
Water Source Code: :
Q Number: Q-86 -
e o
o) ) !J!J of@} \ ! ()
!’L !j mqm \ = .i
3 Tarrean ¥ -7 Monterrey
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https://www3.twdb.texas.gov/apps/WaterDataInteractive/GroundwaterDataViewer/?map=bracs

Other Contracted Reports

Brackish Groundwater Aquifers of Texas Bibliography to Assessment of Groundwater Modeling
. - - Support the Brackish Resources Aquifer Approaches for Brackish Aquifers
Guidance Manual Exploration Guidance Manual Characterization System (BRACS) Program
Final Report
Final Report
Fiberglass Casing Use
i . Prepared b Prepared by
in Texas Public Su 4] pl y Wells Steven C. \yzuung PhD.,PE,P.G. R Deeds, Ph.D., P.E.
Bridget Ronayne Toya L. Jones, P.G.
Prepared for:
Texas Water Development Board
Prepared for: Prepared for:
Texas Water Development Board 1 Texas Water Development Board Texas Water =
P.O. Boxgh?d it Gt totitnts lavac Wata: - P.O. Box 13231, Capitol Station ent
e ” . A i
Prepared by: Austin, ) B";5::‘;‘;gg‘;;:g‘:::;f;‘?;;';“‘*' Locating, Scanning, and Delivering
RW HARDEN Plaitiiliic GiGisii Digital Geophysical Well Logs and
B SASSOCIATES. - S o .l Associated Data for Brackish Resources
- E2F nquifer Characterization System (BRACS)

by

repared for:

Prepared for Danlel K. Ortufo, Aaren B. Averett, Sigrid J. CIt, and Jefirey G. Paine
Corresponding author

daniel ortuno@beg.utexas.edu

(512) 471-7139

In association with: Upper Colorado River Authority and

Texas Water Development Board

April 2008

Report prepared for
Texas Water Development Board
under Contract No. 1100011198

ENGINEERING WATER

LBG-GUYTON ASSOCIATES

in association with
Freese and Nichols, Inc.

Prepared for
Texas Water Development Board

February, 2003

e http://www.twdb.texas.gov/innovativewater/desal/docs.asp LR
* http://www.twdb.texas.gov/innovativewater/bracs/docs.asp L S
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http://www.twdb.texas.gov/innovativewater/bracs/docs.asp

Conclusions

* Brackish groundwater desalination is part of the State Water Plan

e Detailed information about the brackish portions of aquifers is
necessary

 BRACS studies can be used to find appropriate areas to do site-
specific desalination well field studies

— Also to support Aquifer Storage and Recovery evaluations
* BRACS study deliverables available on the TWDB website 7hs

%
— Well logs fofj,o Yo,
— GIS data d@{e/(lf

— BRACS database
* Bulk geophysical well log files available by county upon request

Texas Water
www.twdb.texas.gov [E] www.facebook.com/twdboard Y @twdb Development Board 55



O 0

ALT.
exas

G

4

ISt

ive Water Technologies
Texas Water Development Board
alysa.suydam@twg

Hydrolog
Innovat

jons?
Alysa Suydam

s’
Vp)
Q
3

&



mailto:alysa.suydam@twdb.texas.gov
http://www.twdb.texas.gov/innovativewater/index.asp

References and useful links

Completed BRACS studies

e https://www.twdb.texas.gov/innovativewater/bracs/studies.asp
BRACS Database and documentation

* https://www.twdb.texas.gov/innovativewater/bracs/database.asp
TWDB Water Data Interactive

* https://www?2.twdb.texas.gsov/apps/waterdatainteractive/groundwaterdat
aviewer

BRACS reports, maps, and presentations

* https://www.twdb.texas.gov/innovativewater/bracs/docs.asp
Additional TWDB publications

e https://www.twdb.texas.gov/publications/index.asp

Texas Water
Development Board

www.twdb.texas.gov [E] www.facebook.com/twdboard Y @twdb
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https://www.twdb.texas.gov/innovativewater/bracs/docs.asp
https://www.twdb.texas.gov/publications/index.asp

