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What is brackish groundwater?

saltier than fresh water, less salty than seawater

Groundwater Salinity Classification  Salinity Zone Code Total Dissolved Solids Concentration
(units: milligrams per liter)

0 to 1,000 e
Drinking Water
Limit
Slightly Saline 1,000 to 3,000
Major/Minor
Aquifer

Moderately Saline 3,000 to 10,000
Mapped Limit

Very Saline 10,000 to 35,000
Seawater

Greater than 35,000

1 acre-foot (AF) = 326,000 gallons or 43,560 cubic feet or 1,233 cubic meters

(approximately)

Groundwater Salinity Classification
modified from Winslow and Kister, 1956




Why study brackish aquifers?

Brackish Wells and Brackish Aquifers
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Groundwater Database Water Quality* T
Slightly-Saline 1,000<3,000 mg/L TDS 4y _"’ 5
+  Moderately-Saline 3,000<10,000 mg/L TDS .‘,\\. il ;
Brackish Aquifers™* :’ﬁL Frg

* Total Dissolved Solids (TDS) are measured in milligrams.
per liter ( mg/L)

**Regions underlain by one or more brackish aquifers
(TDS is 1,000<10,000 mg/L)

If a well had more than one Total Dissolved Solids (TDS) measurement, the most recent measurement was used.
No claims are made to the accuracy or completeness of the information shown herein or to its suitability for a particular use.

For more information visit http:i//'www.twdb.texas.gov/innovativewater/bracs/index.asp.

Texas Water
Development Board 01132017

v’ 2.7 billion acre-feet in Texas!
2003 study
= Statewide
= 30 major and minor aquifers
= Contracted report by LBG-Guyton
v Need detailed information
= Typically deeper
=  Fewer existing wells
= Aquifer extents limited



Why study brackish aquifers?

v Growing interest in desalination

v" It can be used today!

= Qver 30 plants already in Texas

= Salt tolerant crops

= Qil and gas industry

v Available throughout the state

v' Less expensive than seawater
Location and abundance
Energy costs
Existing infrastructure
Technology

Concentrate disposal

Public Water Supply
Desalination Plant Capacities

L/T

Design capacity in millions of gallons per day (MGD)
© 0025-10 ®  0025-10 4
© 10-50 MW 10-50 A
O s50-100 W 50-100 A o
QO 00-200 | 100-200 A Interstate Highways

US Highways
20.0-30.0 20.0-30.0
o O A e

City Boundaries (2015)
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Why study brackish aquifers?

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

Other surface water 30.5%

Irrigation conservation
15.7%

\ 5 l 1 o ] VU | - “, . ..'
AL =idan:s
w L e P— _
VA ‘ Texas water Groundwater 74 _ . .
¥ desalination 1.3% / New major reservoir
Development Board W '
desalination |.4%
Agquifer storage _/
& recovery 1.8% J
Other conservation 2.4% J
Drought management 2.7% _/

Other direct reuse 4.4%

Other strategies 0.6%
Conjunctive
use 0.8%

Direct potable
reuse 1.0%

Municipal conservation 9.6%

Groundwater wells & other 7.4% Demand management

v' It is part of the plan! Indirect reuse 7.6% u Water supply

= 2017 State Water Plan

v' 111,000 acre-feet (1.3%) water supply filling the gap between projected 2070
demand and supply

v 8 of the 16 Regional Water Planning Areas

http://www.twdb.texas.gov/waterplanning/swp/index.asp



How to conduct a BRACS study?

General Methodology

Lithology
Stratigraphy

<

Volume and Quality of
Brackish Groundwater

Area (Extent)

X

Thickness (Net Sand)

X

Porosity (Specific Yield)

Volume (acre—feet)




How to conduct a BRACS study?

v Collect data
Contact stakeholders
Well logs (water, oil/gas)
Enter data into database
Build GIS files

v Compile aquifer properties
Establish the framework
Estimate saturated zones
Net sand and/or porosity analysis
Chemistry
Productivity

v Chemical parameters important to desalination

v" Estimate volumes of water
v" Provide data to stakeholders

*Aquifer requires unique analysis based on data availability and local hydrogeology*




Brackish Resources Aquifer Characterization
System (BRACS) Program

j_i
Be
Nh
|
R TS
- P
Rr =
GC3
CW/ Qs1

GC1

Completed studies

[ Be. Blaine Aquifer (Contract No. 1600011948)

I Bm. Blossom Aquifer (Contract No. 1600011951)

[ 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)

B Nh. Nacatoch Aquifer (Contract No. 1600011952)

[ PV. Pecos Valley Aquifer (Report 382) -
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2(30m\

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

I Dk. Dockum Aquifer

I ETP. Edwards-Trinity Plateau Aquifer

"1 @S2. Queen City-Sparta Aquifer (Contract No. 1548301855)
B Ty. Trinity Aquifer (Contract No. 1600011950)

—— WCQSY. Wilcox, Carrizo, Queen City, Sparta, and Yegua

* aquifers

Texas Water

Development Board 1//2018




Project Deliverables

if ac o > Brackish Groundwater in the Gulf Coast
Pecos Valley Aquifer, West Texas: o isti Aquifer e . o 55 3 o e
Structure and Brackish Groundwater e D b s 2 Aquifer, Lower Rio Grande Valley, Texas
byJoh £ Mepes, G, « Mitthos B, Wi, G, « e Klaswad, P, PG, mnmmn:-cmm—nnm

o\

Published reports

BRACS Database

The real value of a study is in the data!

Stakeholders can use this to evaluate GIS Datasets
potential groundwater exploration areas.

Well logs

www.twdb.texas.gov 'I'exas water
Bl www.facebook.com/twdboard % @twdb Development Board




What is a Geophysical Well Log?

IL-Medium Resistivity {ILM)

REDCEINNN ] “clectrical logging” and
% (9] ] I Modium Resistity (LM) ‘. . .
C R ol wireline logging
v" A tool or combination of
2 ) ] P O 5 O R o
B tools lowered into a

borehole on a wireline and
retrieved to the surface.

v Tools are designed to record
specific parameters.

v Tool response recorded in
left and right tracks.

v Logs must be corrected for a
number of parameters.

v" Complete and accurate
header information vital to
performing the corrections.

12



www.twdb.texas.gov

Q, Search site

Texas Water o
Development Board comectwinus: @ O @ © ©

Home Board SWIFT Financial Assistance Water Planning Groundwater Surface Water Flg0d Conservatior Innovative Water

BRACS Database

The [{] Brackish Resources Aquifer Characterization System (BRACS) Database e —————————
was designed to store well and geclogy information in support of projects to characterize¢C_ JEEGECHIE=RNEE=RG I D genElels e rL R Gy .

Aquifer Storage and Recovery

the brackish groundwater resources of Texas. The BRACS database is fully relational,

with self-documenting object naming. The database design relies on extensive use of " BRACS FAQs
lookup tables. The BRACS database is a Microsoft Access 2007 format that has been ® BRACS Studies
compressed with the WinZip utility. This database will be updated periodically; the date of

the last update is embedded in the filename. = Brackish Groundwater Production Zones

This database was developed for use by TWDEB staff in support of the BRACS program. BRACS Database

The information changes on a daily basis and users should read the disclaimer below. If

) . BRACS GIS Data
you have any guestions, please contact John Meyer at 512-463-8010.

= BRACS Well Logs
A data dictionary to accompany the BRACS Database is now available for download. The g

dictionary describes each primary table in the database and custom tables developed for = BRACS TWDB Documents

a study.

m BRACS Useful Links
Brackish Resources Aguifer Charaterization System Database Data Dictionary, Third

Brackish Resources Aquifer Charaterization System Database Data Dictionary, Second Rainwater Harvesting

Edition, TWDE Open File Report 12-02, September 2014 (3 MB) Water Reuse

Brackish Resources Aquifer Characterization System Database Data Dictionary, First Innovative Water Techno
13

Edition, TWDB Open File Report 12-02, November 2012 (13.6 MB)




What is the BRACS Database?

Well Location

Geophysical Well Log

Header

Geophysical Well Log
Log Runs

|

Geophysical Well Log
Tool Suite

Geophysical Well Log
Porosity

Geophysical Well Log
Water Quality

Geophysical Well Log
Ro - TDS Method

Key field links between tables

well_ID

Well_ID, GL_Number
Well_ld, GL_Number, DF

Foreign Keys

well Geology

Static Water Level

Well Construction

Aquifer Hydraulic
Properties

Water Quality

Digital Water Well Reports

Water Quality

Geophysical Well Log
Water Quality Method

Geophysical Well Log
Ro Sands

Geophysical Well Log
TDS well

Well_ID, GL_Number, Ro_TDS_Mumber

Infrequent Constituents

* Microsoft Access Database

* Data Dictionary

* Relational table design

* Unique well ids link records together

* Publicly available on the TWDB website!




BRACS Public Database

!,' Security Warning  Some active content has been disabled. Click for maore detailf, Enable Content
Tables (=) < || —=| frmSelection_PU
B AD_PE_sT: - = =
gBracs AD_PE_sTx BRACS Database, Navigation to Forms Close Fom
gBRACS_ST
gBRACS_ST_GC

gBRACS_ST_PE_sTx
gBRACS_ST_SpQC

thlAquiferDetermination_GulfCoast

O BRACS Database Master Well Form

thlAquiferDetermination_GulfCoast_ccasr

tblaquiferDetermination_PaleaceneEocene_sTx Qcsp TWDB Report 382, 2012, Pecos Valley Aquifer, West Texas: Structure and Brackish Groundwater

tolAquiferDetermination_PecosValiey (O Pecos Valley Aquifer Study: Aquifer Determination Form

thIBRACS_AquiferTestinformation

() Pecos Valley Aquifer Study: Net Sand Form
thlBracs_Casing

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

tbIBRACS_GC_MasterWaterQuality and Brackish Groundwater
thIBRACS_GC_MasterWaterQuality_ccasr (O Queen City and Sparta Aquifer Study: Aquifer Determination Form
tbIBRACS_GC_WQ_Radionuclide () Queen City and Sparta Aquifer Study: Net Sand Form

thIBRACS_GC_WQ_Radionuclide_ccasr
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

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

thIBRACS_Lipan_Aquifer_Test
thIBRACS_Lipan_Aquifer_Test_Select
thIBRACS_Lipan_AquiferDetermination
thIBRACS_Lipan_MasterWaterQuality
tbIBRACS_Lipan_SWL TWDB Report 383, 2014, Brackish Groundwater in the Gulf Coast Aquifer, Lower Rio Grande Valley, Texas
TBIBRACS_PE_sTx_MasterWaterQuality O Gulf Coast Lower Rio Grande Valley Study: Aquifer Determination Form
tDIBRACS_PV_MasterWaterQuality O Gulf Coast Lower Rio Grande Valley Study: Net Sand Form
tDIBRACS_QcSp_MasteriaterQuality O Gulf Coast Lower Rio Grande Valley Study: Salinity Zone Form
thiBracs_SWL
thiBracsinfrequentConstituents
thiBracsProjectWells
tblBracsWaterQuality
thIBRACSWaterWellReports
thiGeophysicallog_Header
thiGeophysicallog_Header_LogRuns
thiGeophysicallog_Suite

tblGeophysicallog_WQ

thiGeophysicallog_WQ_Method
thIGisFile_MamingConventions Open Form
tblLk_m

thilkAgency

thiLkAg_Decision

thiLkAguifer

thILKBRACS_Aquifer_AD 15

O Ot s O st 5 s O s



Location and Foreign Key tables

-2 TWDEWSC IWT BRACS Geophysical Log Search Task‘\

e —

Close Form

Location and Well IDs_thology and Stratigraphy  Digital Well Logs  TDS Analysis using Geophysical Well Logs  Aquifer Test Information  Water Quality Static Water Level Well Construction

) ] Foreign Keys
Location Attributes

ID Name Foreign Key Id (Text) Remarks
ID Agency Foreign Key Id (Numeric)
Foreign Key Report H) R 50R and TWDE GWDE and LISGS Station Number,
Source of Well Data [TCEQ PWS Water Wells = reign Key fyperin (TDL o)
[ WELL_NUMBER v -
Owrier MORTH CAMERON REGIOMAL WATER TREATMEMT
FACILITY OWNER w
State Name Texas e Latitude 26,24930796 |
B TRACK_NUMBER ~ [ 1180500
Cournty Name CAMERON v Longitude -37.7818281
T Horizontal Datum a3 = TDLR v 180500
Depth To 600 e
Locaton Method GPS-5 ~ https://www2.twdb.texas.gov/apps/waterdatainteractive/GetRepor
Depth Wel I 601 Agency TCEQ - |
§ PWS5_Plant_ID ~ | 21206
Drill Date IU?,le;’ZOOS location Date 6/12/2008
TCEQ ~ 21206
Kedy Bushing I 5 Bevation 43
Wl Ty Withdrawal of Wats Vertical Datum 29 ] =
o e T = bt DESAL_Plant_ID |33
o 2.5 Gridd Cell I88—50—3 Hevation Method D ~
E Hevation Agency TWDE v Mecdss? i &
g EHlevation Date 5/7/2012
£ .
STATE_WELL_NUMBER - 8850305
=
= Remarks pumping tests plotted in BRACS pdf fles. Driler's lithology replaced by
2 geophysical log simplified lithology. Driller's log available in PDF file. TWDB w 8850305
http://s3.amazon documents/8850305/8850305.pc
WATER_SOURCE v 28
TCEQ ~
o Find and Replace ? X
Find  Replace
A
Find What: 1737 ~ Find Mext
Cancel
Refer to: Brackish Resources Aquifer Characterization System Data Dictionary for Table Definitions. TWDE OF 12-02, Third Edition, 201 Look In: Current field s
Refer to: Pecos Valley Aquifer, West Texas: Structure and Brackish Groundwater. TWDE Report 382, 2012 Match: Whole Field s
Refer to: Queen City and Sparta Aquifers, Atascosa and McMullen Counties, Texas: Structure and Brackish Groundwater, TWDE TN14-0182014 search Al
: w
Refer to: Brackish Groundwater in the Gulf Coast Aquifer, Lower Rio Grande Valley, Texas, TWDB Report 383, 2014 [IMatch Case [ 7] Search Fields As Formatted
Refer to: Brackish Groundwater in the Lipan Aguifer Area, Texas, TWDB Report 384, 2017

Record: 4 4 1683 of 77003 » M I Unfiltered | Search

=
(o)}

Search




Supporting Databases

~ TWDR
Twos
//‘/_‘—\ /_/'I:EEQ\\
- TWes_4 | BRACS | T
GW DB | PWS DB
Desal DB e
aseos | 4 \\\___//
G
/m\ \i(:-l—/—/ Water Well
Water Well . Data
Data : IGOR DB
Water Well DB N
N g g —
N 4 .
Oil/Gas Well DB
\‘Eﬁ//w A b § New Mexico g
: Class 1l DB
Wa:)ertWell 0il/Gas Well DB o Oil/Gas Well DB
ata
' Water Well DB
Produced Water arer = |



Geology table

2| TWDB WSCIWT BRACS Geophysical Log Search Task

BRACS Wel ID

| Location and Well ID5| Lithology and Stratigraphy | Digital Well Logs | TDS Analysis using Geophysical Well Logs | Aquifer Test Information | Water Quality | Static Water Level | Well Construction

Lithologic Description Stratigraphic Description
Record  Geologic Pidk Top Depth Lithologic Description Record  Geologic Fick Top Depth  Skratigraphic Description
Number Bottom Depth Smpified Lithologic Description Aumber FBottom Depth Source of Data
ik Source of Data GT Ay Thicdkness Last Change
Remarks Last Change
P[22 [Lithologic =l b & P [T1F STRATIGRAPHIC [+ 0 [Beaumont Formation [=]
[_70 No Recard El Urit > Well Depth 7 | = | 406 PUBLISHED REPCRT =
[0 GEOPHYSICAL WELL LOG = [ s i s
| [ 12j20/2013 [T 18 [STRATIGRAPHIC [+|[ 408 [Lissie Formation [=]
: ; i [ =2 PUBLISHED REPORT
] 23 |Lithologic [«]] 70 | = Unit = Well Depth ? = [~ ]
= S 5/7/2012
110 |Sand with Clay ;
| and T =l [~]
[T 20 GEOPHYSICAL WELL LOG =l _ = =
— Unit > Well Depth ? [=]
| [ s = =

722 [Lithologic =] 1]
[ 130 [Clay [=]

[720 GEOPHYSICAL WELL LOG =l
I | 12/20/2013
[7735 |Lithologic =l o]
W 5and with Clay =]
[T 50 GEOPHYSICAL WELL LOG [=]
I | 122002013
|7 38 [Lithologic =] 1s0]
[ 196 [Clay -]
16 GEOPHYSICAL WELL LOG [=]
I | 12/20/2013
[F727 [Lithologic = =8|
W 5and with Clay =]
["14 GEOPHYSICAL WELL LOG =l
! T

I 28 |l ithalnnic =, | DT | b



Simplified Lithologic Description

Lithologic Description
5 o s o
Atmber s Sakieel) thak Pl
Thidkness Source of Data
Remarks Last Change

[T mocaic [ 0 [sAND
s s =l
[ 3 WATERWELLLOG, DRILLER =]
| | 3/3/2012

! 2 [LrHoLoGIC [=]] 3 |RED CLAY

Description from well report
[ & [cay [=]

[ S WATER WELL LOG, DRILLER vl
I [ 331z
[ 3 |mmHoceic [+ 8 [RED CLAY AND SAND MIX
[ 12 [5and and clay &
[ WATER WELL LOG, DRILLER =]
| | 3/3/2012

! 4 |LITHOLOGIC [=]] 12 [vELLOW CLAY
[ 15 [day [=]

| = R EEE TN DT [~
I [ 331z

[~ §|mHooeic [#][ 15 [REDsaND
L =
[ 71 WATER WELL LOG, DRILLER =]
| | 3/3/2012

[78 mooeic [«]] 36 [vELLOW SAND
% e B
[7 3 WATER WELL LOG, DRILER [~]
| | 30




Link map to log to database

Stratigraphic Description

Sparta

Gonzales County

.. CoOk Mountain

004

oo |

0046

000L

Weches

Queen City

Recard  Geologic Pick
MNumber

Too Deoth Sfratigraphic Descripfion
Bottom Depth Source of Data
Thidkness

Inifials  Last Change

4 t: 'Sh'atigraphi'c

Unit > Well Depth ? |

=

E| 0 Yegua Formation

(Geophysical Well Log

—

FEERRRFF

2 'Straﬁgraphi'c

Unit > Well Depth ? |

P ]

[oss] Cook Mountain Formation

Geophysical Well Log

—

FEERRRFF

3 'Straﬁgraphi'c

Unit = Well Depth ? |

7
El 19

[ose] 650 Sparta Formation
‘Geophysical Well Log

T

EEWEEWEE

E
B
G

4 'Straﬁgraphi'c

Unit > Well Depth ? |

560
=] ——

E| 797 |Weches Formation
_Geo;flysim] Well Log

—

5 'Straﬁgraphi'c

Unit = Wel Depth ? |

] 1450
El 390

El 360 E_iueen City Formation
_Geog"lysimi Well Log

5

& 'Sh'atigraphi'c

Unit > Well Depth ? |

P

El 1450 |Reklaw Formation

_Geog"lysimi Well Log

7
290

7 |stratigraphic

Unit > Well Depth ? |

2w
= I

El 1740 |Carrizo Formation

_Geom?sim] Well Log

—

FEFRFRFFF

8 |Stratigraphic

Unit = Well Depth ? |

] 4730
El 2330

[«][ 2360 \Wilcox Group

_Geom?sim] Well Log

—

FEAFAFEIFF

9 [Stratigraphic

Unit > Well Depth 7 |

=

E| 4790 [Midway Formation

{Geophysical Well Log

—

FEFIFIFIFF

*

el

= = =
& 5 5
EWEE}EEWEEQEE%EE%EE

1

4



Digital log tables

BRACS WellID

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

Digital Geophysical Well Logs

dl BF  jogmenpe  TFmMAGE [=] G Foldername  [32 061 REMARKS  [no BHT on GL header; use Gg from BRACS
Al A !GD3ID Tooh_ ;3??94 ';I's from Larkin, LP-192 avg annual temp

GL_HYPERLINK  [B:\GeophvsicalWell oas\42 0811503101524 if
Geophysical Log Top Depth  Bottom Depifh Remarks
GAMMA RAY OR. GAMMA 0| 552 [N

R 500 fruia

RN PR 576 [n7a

[N

Record: 4 1ofl b k| & Mo Filter | searen

Digital Water Well Logs
M 756 Log Fie Type POFImage  |»] WWiolkder [a2D81

Fite Name |co3101524

WW Hyperlink iB:‘lDriIIerWeIILogs\ﬂZ_DGl‘|,G0310152A.pdf

Record: 1ofl L= {4 Mo Filter | Search




Digital geophysical and water well logs

{19, §2 uoyEI]

G ORocoLD

i original copy by cerilied mail ba; TNRCC, P.O, Box 13087, Auslin, TX 78711-3087 Flamsa use black ink,

ATIENTION OWNER: Canldantishty State of Texas T e S Cainar Adviory Councl

Priviiege Nofice on Fiaversa Sids WELL REPORT Austin, TX 7871 1-3087
Gonzale~ County Water Supply Corp. 512-239-0530

1) owner _Gonzales County Water Supply Corpappress 1903 Sarah DeWitt Dr., Conzales, Texas 7B629
{Hame) {Sireat or RFD) (=] {State) [F]

2} ADDRESS OF WELL: )
Courty Gonzales B miles N. of Gonzales (F.M. 794 well) gDk _67-20-9
{Strent, FFD o olhar) (City) (Siate} [F i
TYPE OF WORK [Check): 4 PROPOSEDUSE (Checkl:  [] Manior [ Erviranmenial 507 Boring [0 Domastic 5)
X Mew wWetl [] Deepaning 00 industrial [ Irrigasion ] Injection (3} Pubic Supply [ Da-watering (7] Testwall
[ Reconditioning [ Plugging I Pubilic Supply well, ware plana submised t the THRCE? & ven O Me

WELL Loa: DIAMETER OF HOLE

7} DRILLING METHOD (Checkk: [ Diiven
Dste Diifing: Diafin) | Fromif) | Ta i) 0 ArRotary [ Mud Fotsy [ Bored
Started __L0=24~ 49 96 18 1/3 swhace | 748 | [ AirHammar [ CablaTeal [ Joited

Completed_L1=10- 19 96 1L 1/4 748 | 830 [ Citbr
g i

From (1) Toqn,) Description and eolor af ) Borohel (Cheekl: [ Opentom [ Straight veal
0 e 5 Top Soil [ Undarreamed O GravelFacked ] Oibar

5 = I3 Clay (Yellow) W Graval Packed giva Intarval _ Irom

_ 68 - 150 Sand & Shale CASING, BLANK PIPE, AND WELL SCREEN DATA:

SPONTANEQUS-POTENTIAL
millivelts

RES!STIVITYI
-ohms. mt/m

I8 e

T

184 Sand = e —
w s,
266 Shale D, | Pest., Sinitad, el
270 Sand {r) | Used | Scroan Mig., T commesial

296 Shale 122/ New| Steel

Joz Sand : 854 New|Steel - ]

306 Sand & Shale B 5 Mew| Screen Mig.
1

353 S

{h e
Shale — o) CEMENTING DATA [fiule 38 44{1)]

~ Sand & Shale

Sand Gementediom 0 moao_ TO8  b mo ol sncks useg 420 _
= _ ILta M. Mo, af sacks used

al -

Shele Mothodused _ Pressure

Cemantodty _International Services, Inc.

Distinice Io sepfic systam fiefd inag o cahne concantrated contamination 200 4

Malhad of verilicalion of sbove dstance_measured

Sand
Uz raverse side if nocessary)

13) TYPEPUMP: 1,7

U] Turbine ] Jot [ Subwnarsble [ Gyfinder
] Oeher _____ 10) SURFACE COMPLETION
Diepth b pump bowds, cylindar, jot. oo, [H Specified Surfaca Slab Instaliad [Pule 138 44[2)j4))

B
SENANERE

EEY

el

[ Specified Steal Sleave nstatiad [Pula 338 4{3)4A))

14} WELL TESTS: [ Fitess Adapler Used  [Rula 336 443 4]
Typelest [ Pump  [] Bailler [ Jetisd {7 Estimaled [ Approved Allceratve Procodure Lsad [Fue 320,71
vt 1471 pomwen 252y drawdownafer 36 s,

11) WATERLEVEL:

Siaticlevel __B5 11 bolow tand surlace pate_12=23-96

15) WATER QUALITY:
Artasien low gom. Date

Dl you knawingly penntrate 8ny sirata whicl conlained undesirahig
consliuents?

[7Yes [X o Ilyss, submil REPOAT OF UNDESIRABLE WATER® M, T

—

Type ol water? __Good . Depthofsiam_750-820 N/A
Was g ehemical analysis made?  [XYen [ Mo

heraly certty Ihat Ihis we was drlled by mo {or under my supervisica) and that each snd al of tha stalemants harein are true 1 Ihe bost of iy sncwledis ard bokal, |
1t faikire o 18011 15 will ragul in 1 logls) being a .

companyName _Cude Drilling, Ine.
{Typa & grint]
ADDRESS P, 0. Box 8 Pleasanton Texas

el coAFO) N ey (=]

R
[Signed} E‘J«i*f/ / ./_-/(,-__, Cas oo 20 _ (Stgmed} __

(Licanssd Wall Dvillar) (Fergistarnd Didlar Trainms)

WELLDRILLER'S LICENSEND, 27 38W

Pleazn attarly ehoctrlc Ing, elsnmbcnt nralysia, and other pertinent information, It susiiabls

{IACC- 0199 (Fev, 11-01-04)




Log analysis to interpret Total Dissolved Solids

. T_:Z'T| TWDE WSC IWT BERACS Geophysical Log Search Task“\
4 I 1737 Close Form
BrRACS 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 Well Construction
» Depth T Tbh Rm Rmf Tbh corrected  Mud Weight Remarks -
L MUMBER : GLFILETYPE - Log Run op corr
1014 TIF IMAGE = Depth Bot Rm Temp RmfTemp  Method used Mud Type Run Date
ot IGDSIDIE?}\_ » 1 0 81 0.9 0.7 99999 BHT on GL head Gg f
.. . = no on eagder; use rom —
GIL Co Baker Hughes v 2
= tre Surhs I—T‘* 603 75 75| |nfa ~ | lwater base =
Remarks no BHT on GL header; use Gg from BRACS 3999. Ts from Larkin, LP-132 * 0 0l 0 _99999
avg annual temp 73-74F.
-
Record: M 1of1 P oMM X Mo Filter | Search
[ it o
Depih Formation (D) s — bid l—?? Stratigraphic Name  |Beaumont Formation v
T I A RmfTF 0 Remarks:  [NJa
Thickness Lithologic Uivit: I 12 o
» .
TOS Method: |Rwa Method " | Rmzl 1.08 Rw | 0.52 R‘w75| 0.94 Ow | 10633.3 TDS | 5638
Geophysical Log Used:  [INDUCTION v
Correction Faciors 1
P I 0 I 0 K (Temperafure): SP Method
e 0 1.17[~| RweRw: 55, Alger Harrison, and Rwa Minimum Methods
Ro & [ 0 Rmfi 5Pand Alger Harrision Methads Chart  |NjA
Ro/Roe [ 0 0.53(0 s Many Methods Remarks: [WQ: 8850305 (2005) TDS: 3817 ct: 0.53
/ : 4 ) HCO3/TDS: 0.04 S04/TDS: 0.35 Rwe NaCl cf
L 1.6296) . 99| Invasion Zone: Alger Harrison Method 117
Sorce m |Eq. 1.18 (Estepp, 1998) 1. moomection fBotor: Estenp Method high anion waters
Porosity: 0.35 1 .. Ro:MeanRoMethod
Source Porosity: |Nf.ﬂ\
Record: W 1of1 LI {k Mo Filter | Search
Record: M 1of3 [ % Mo Filter | Search
-
Record: M 10f1 oMo % Mo Filter | Search 4 11 k

23
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Aquifer properties table

ZZ] TWDB WSC IWT BRACS Geophysical Log Search Task
BRACS Wel 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 | Well Construction
» 0| -ESSOBDSf Source AT Data [TWDEB Groundwater Database E
(record Aumber State Wl Number
Test Lengthy ' 15 Depif Well [ sm
Date Test loa/o1/2005 Static Water Level " aoas Screen Top T 364
Pumping Rate ' 1476 Pumping Water Level _162.15 Screen Bottom T 541
We Vield Method [Pumped ] Drawdown | 145 D/R |p
Transmissivity [ -99999 IZ[ * If T is expressed as a range of values, then place
B L - ! 2 larger vale in [Transmissivity] field and smaller value in
Transmissivity 2% _9999g| Yn'B [Transmissivity 2] field
Hydraulic Conductivity | _g99g9| E
' ) ~ Units
Storage Coeffigent | _99999|
Spedific Capadity ' 10.17| |gpm/ft [~
' - Units

Remarks
Analysis Remarks
Report 98 Fage
No

Record: M 1of2 S i Mo Filter | search 25




QUBTETESS
— g
H
5
¢
5
4 o I
[ El
[} 105
o R B = 3
unty__Bastrop Lat, 30°11'59" Long. 97°18'18" o
June 12, 1042 Well No., AT-58-54-503 L] -
Ag __wilcox P t Water Level 110,31 |
¢ 810 at #2 Speciric Capacity  12.4 »
Doyt of wWell 559 Aquiter Thickness 286 + >
| TEXAS T Serecned Footue 213 Interval 273-548
WATER 28,100 5 0005 P 132
DEVELOPMENT i 3
BOARD Lo Ilectric Chemical Amlys)sle;_
Specific capacity determined at another
4 1
Report 98
=z} frmBracsAT_DE N
39245 |UnW. of Texas Cancer =
) BRACS Aquifer Test Data Entry
well 1D owr er
S
0 5854503 Source AT Data TWDB Published Reports E|
Record Number State Well Number
Date Test l06/42/1342 TestLength 0 Bepthvell | 559
Pumping Rate 810| Static Water Level -110.31) HGIeenEon | =
Screen Bottom 548
COMPILATION OF RESULTS OF T e E] Drawdown -99933| D/R
PESTS IN-TEXAS——— Pumping Water Level
Bct i T - -
S Transmissivity 28100/ gpd/ft |Z|
Transmissivity 2% [ -93993 (eiTiEs * If Tis expressed as a range of values,
A : S then place larger value in [Transmissivity]
Hydraulic 132 gpd/ft2 IZ| field and smaller value in [Transmissivity
Conductivity Units 2] field
Storage 0.0005
Coefficient
Specific Yield -99399|
Specific Capacity -99593 ]
Units
Remarks
Analysis Remarks |Test results only in TWDB files. Also R 109, Table 6, p. 20
Report 98 63
Page No




Water quality table

| Z=| TWDB WSC IWT BRACS Geophysical LogSea:chaﬂi"\

BRACS Wel ID

| Location and Well IDs | Lithology and Stratigraphy | Digital Well Logs | TDS Analysis using Geophysical Well Logs | Agquifer Test Information | Water Quality |Stah'c Water Level | Well Construction

BRACS Water Quality

M| state el Number 2850305 ' Sample Date Sample Number Date Entered s/7/2012
: Month  Day Year
SourceDatz |priller/Engineer Well Development g 16 2005 | 1
Sample ; .
Siica Calaum Magrnesim Sodum Potassim Bicarbonate Sulfate Chionide Mirate ms Spec. C. oH
13.7 155 81 1070 17.9 250 1120 1230 0.05 3818 6000 7.3
Record: M lofl T {x No Filter | search

BRACS Infrequent Constituents

4 State Wel Mumber '885,0305
Sampie Date Sampie Number
SourceData  priller/Engineer Well Development it
Sample g9 16 |2005 1
Storet Code 00405 E Tron = 01645
flag
Valke 245
olus / minus

Record: M 1 of 32 b M b | Mo Filter | Search




Static water level table

=Z] TWDB WSC IWT BRACS Geophysical Log Search Tast

BRACS Well ID

Location and Well 1Ds | Lithology and Stratigraphy | Digital Well Logs | TDS Analysis using Geophysical Well Logs | Aquifer Test Information | Water Quality | Static Water Level | will Construction

Siatic Water Levef Date Measured Method Agency Remarks State Wel Number  Track Number Wafer Source

I ' -22.85| 9/1/2005/ /07 E[ IDRILL -] ' 2850305]|

[ =]




Well construction table

';:l TWDB WSC IWT BRACS Geophysical Log Search Task
BRACS Wel ID
| Location and Well IDs | Lithology and Stratigraphvl Digital Well Logs | TDS Analysis using Geophysical Well Logs | Aguifer Test Information | Water Quality | Static Water Level | Well Construction L
Group CS50  Diam Top Depth
Bottom Depth
d N T BT K 2

56

2Mc N 1sfl 0
285

sflc N ull 250
290

N R—— C =casin

Ll L 11 290 g
301 S =screen

sfc N 1l 3m O = open
385

6 s 11 385
439

e N 1l 439
478

gfls N 1]l am
331

9 ¢ ufll 3
AN x

29



Study specific tables

!,' Security Warning  Some active content has been disabled. Click for maore details. Enable Content
Tables (%) <« || =5 frmSelection_ PU
B AD_PE_sT: - = =
gBracs AD_PE_sTx BRACS Database, Navigation to Forms Close Fom
gBRACS_ST
gBRACS_ST_GC

gBRACS_ST_PE_sTx
gBRACS_ST_SpQC 1: Select a form to display

thlAquiferDetermination_GulfCoast OBRACS Database Master WB" Form
thlAquiferDetermination_GulfCoast_ccasr

tblaquiferDetermination_PaleaceneEocene_sTx Qcsp TWDB Report 382, 2012, Pecos Valley Aquifer, West Texas: Structure and Brackish Groundwater

tolAquiferDetermination_PecosValiey (O Pecos Valley Aquifer Study: Aquifer Determination Form

thIBRACS_AquiferTestinformation

() Pecos Valley Aquifer Study: Net Sand Form
thlBracs_Casing

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

tbIBRACS_GC_MasterWaterQuality and Brackish Groundwater
thIBRACS_GC_MasterWaterQuality_ccasr (O Queen City and Sparta Aquifer Study: Aquifer Determination Form
tbIBRACS_GC_WQ_Radionuclide () Queen City and Sparta Aquifer Study: Net Sand Form

thIBRACS_GC_WQ_Radionuclide_ccasr
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

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

thIBRACS_Lipan_Aquifer_Test
thIBRACS_Lipan_Aquifer_Test_Select
thIBRACS_Lipan_AquiferDetermination

thIBRACS_Lipan_MasterWaterQuality

thIBRACS_Lipan_SWL

383, 2014, Brackish Groundwater in the Gu

uifer, Lower Rio Grande Valley, Texas

EDIBRACS_PE_sTx_MasterWaterQuality (O Gulf Coast Lower Rio Grande Valley Study: Aquifer Determination Form

tDIBRACS_PV_MasteriaterQuality (O Gulf Coast Lower Rio Grande Valley Study: Net Sand Form

tRIBRACS_ Qcsp_MasterWaterQuality (O Gulf Coast Lower Rio Grande Valley Study: Salinity Zone Form

thiBracs_SWL

thiBracsinfrequentConstituents
thiBracsProjectWells
tblBracsWaterQuality
thIBRACSWaterWellReports
thiGeophysicallog_Header
thiGeophysicallog_Header_LogRuns
thiGeophysicallog_Suite
tblGeophysicallog_WQ 2+ Press Button
thiGeophysicallog_WQ_Method
thIGisFile_MamingConventions Open Form
tblLk_m

thilkAgency

thiLkAg_Decision
thiLkAguifer
tbILKBRACS_Aquifer_AD 30

O Ot s O st 5 s O s



How and why aquifer determination?

How?
Use screen top & bottom or well
depth or total depth of hole
Use the GIS-derived 3-D formation
surfaces as vertical control
Assign aquifer(s) to each well in the
study area

Why?

Many new wells do not have TWDB
aquifer code

Some TWDB wells have incorrect
aquifer code

Compare wells completed in same
aquifer

Consistent evaluation of aquifer water
quality and properties

BRACS Well ID 1737

é f 600 feet

DEN = 431t (VSL) sl
N | 290-531 feet

Beaumont Fm “Chicot Aquifer”
BE = -363ft

BD = 406ft 3818 mg/L

Willis Formation

BE =-1094tt
BD = 1137ft




Aquifer determination table

=5| TWDB WSC IWT BRACS Aquifer Determination CCASR."-._l

BRACS Aquifer Determination Code
State Well Number 8850305

Lower Rio Grande Valley BRACS Study

BRACS Well ID 1737

Well Owner NORTH CAMERON REGIONAL WATER Aquifer 112GLFC Ef Remarks

TREATMENT FACILITY
Aquifer (New) BL

Depth Well | Begumaont Fm.

Depth Hole

Screen Top Chicot

Screen Bottom Aqu‘lfer

Multiple Screens Yes - Willis Fm.

ELEVATION

Upper Goliad Fm.

EvangelineA Lower Goliad Fm.
quifer

No
Upper Lagarto Fm.

Burkeville
Confining Unit Middle Lagarto Fm.

R

Lower Lagario Fm.
Jasper
Aquifer

Oakville Fm.
No akville Fm




Stratigraphy

Beaumont Fm

Lissie Fm

Willis Fm

Upper Goliad Fm

Upper Goliad Fm

BRACS Well ID 42889
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et sand determination ta

|§| TWDB WSC IWT BRACS Net Sand Determination

BRACS Well ID 1737 Lower Rio Grande Valley BRACS Study

Net Sand Gulf Coast Aquifer

WNet 5and Processing Table Top Formation Formation Aquifer Aguifer
. e = . o Bottom Netsand  Present Partial Net Sand Present
R e UL IO e B S P Thickness  Sand % Well Partial Geology Well Partial AR DT
bz i Sand % Penetration DesC Sand % Penetration e s e
23)[sand with Clay [=] 65| = mhanin 200 " . ] Depth Well 601 B_T_D: 0
05| - - Chicot Aquifer g
| -99999 c Yes| Depth Hole e BB D: 406
a0 0.65 o ] 4
_ Lissie Fm 100 ves 2001 Vi Screen Top 290 LT_D: 406
25||Sand with Cla 125| 1 1 -
} 2 E T 33 I55 26 Yes Screen Bottom 531 L 722
175/
d Willis Fm 0 Yes W_T_D: 732
50 0.65| d ]
-999939 Yes lc W B D: 1137
27 [sand with Clay [z] 191
205/ 3 :
14 [ oss Upper Goliad Fm [} es Evangeline Aquifer UG T D: 1137
- -99999 Yes UG_B_D: 2251
28/[sand [ 205/
215/ Lower Goliad Fm [i] as 0 Yes LG T D: 2251
10] 1 -99999 Yes ol Yes LG_B_D: 3270
29 |Clay with Sand E 215/ Upper Lagarto Fm 0 es UL T D: 3270
285 -99999 Yes UL B D: 4080
70 0.35
20/[sand -] 285 Middle Lagarto Fm 0 es Burkeville Confining Unit MEED 4080
349/ -399399 Yes ; ML B_D: 4936
64 1
-
Lower Lagarto Fm 0 es lasper Aquifer LLTD: 4936
-99999 Yes 0 Yes LL B_D: 5660
Oakville Fm 0 es 0 bz OK_T D: 5660

-99993 Yes OK B D 6906




How and why salinity zones?

How?
Use measured and interpreted water
quality
Use the GIS-derived 3-D salinity zone
surfaces as vertical control
Assign salinity zone(s) to each well in Beaumont Fm

the study area BE = -363ft
BD = 406ft

DEM = 43t (MSL)

Moderately

>— saline

Why? (0-851 ft)

v Some formations contain multiple
salinity zones

v" Salinity does not always increase with - :
depth in shallower portions of the Willis Formation .
BE = -1094ft Very saline

aquifer BD = 1137ft
(851-1351 ft)

v" Some salinity zone boundaries exist

independent of the stratigraphic _ Brine
formations & 1351 ft +

BD = 2251t

BRACS Well ID 1737




Salinity zone table

| 2] frmsaiinityZone_GulfCoast |

»

1737] 8850305 Lower Rio Grande Valley BRACS Study
BRACSWell ID  State Well Number Salinity Zone Prafile Form

OWNER |[NORTH CAMERON REGIONAL WATER TREATMENT FACILiE
Project Salinity Zone

Salinity Zone Profile at Well Site

DEPTH_WELL | 501
Depth Total | 600
SCREEN_TOP 290
SCREEN_BOTTOM | 531

MULTIPLE_SCREENS [

g [16  |[2005 1

Month Day  Year Sample Number

Silica Calcium Magnesium  Sodium Potassium Bicarb  Carb Sulfate Chloride Nitrate TDS Spec. C.
[13.7 155 NlE 1070 | 17.9 250 || -99999 1120 [f1230 < [jo.05 3818 | /6000

16

I TER N T T T [ oo

Salinity Zone Legend

Month Day  Year Sample Number

Sligthly Saline {1,000 - 3,000 milligrams per liter Total Dissolved Solids)
Silica Calcium Magnesium  Sodium Potassium Bicarb  Carb Sulfate Chloride Nitrate TDS Spec. C.
Ij Moderately Saline (3,000 - 10,000 milligrams per liter Total Dissolved Solids) 93393 99393 93393 99393 93393 93399 99993 | | -93993 -99999 93393 93399 -93999

- Very Saline (10,000 - 35,000 milligrams per liter Total Dissolved Solids)

Brine (> 35,000 milligrams per liter Total Dissolved Solids)




Download Our Database!

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

BRACS Database

The [{] Brackish Resources Aquifer Characterization System (BRACS) Database Brackish Resources Aquifer

was designed to store well and geology information in support of projects to characterize Characterization System Database
the brackish groundwater resources of Texas. The BRACS database is fully relational, Data Dictionary

with self-documenting object naming. The database design relies on extensive use of Open Fils Report 12-02, Second Edittan

lookup tables. The BRACS database is a Microsoft Access 2007 format that has been
compressed with the WinZip utility. This database will be updated periodically; the date of

September 2014

John E. Meyer. P.G.
the last update is embedded in the filename.

This database was developed for use by TWDB staff in support of the BRACS program.
The information changes on a daily basis and users should read the disclaimer below. If
you have any questions, please contact John Meyer at 512-463-8010.

A data dictionary to accompany the BRACS Database is now available for download. The
dictionary describes each primary table in the database and custom tables developed for
a study.

Brackish Resources Aguifer Charaterization System Database Data Dictionary, Third
Edition, TWDB Open File Report 12-02, April 2017 (3 MB)

www.twdb.texas.gov 'I'exas water
Bl www.facebook.com/twdboard % @twdb Development Board 37



How to get geophysical well logs?

1. Download logs on a per well basis using Water Data Interactive website

www?2.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer
...or search “TWDB Water Data Interactive”...

WOTER DATA

]I"T"" -active Groundwater -
| "-__:I R " —

Layers - Base Maps -

L]
) L
+ w | Find address D TWDE Groundwater Brackish Groundwater X
_ | = E Brackish Groundwater 9 L) ®
q Ctere: ¢ "o ¥ weni: 59287 - Logs A
m @ -Select a Filter- 2\, Geophysical Well Logs for Well Id: 59287 close
) { { ; File Type File Size
=P q Labels: tif 0.1 MB
[z '
one W
; For Geophysical Well Log assistance contact:
BRACS-SUPPORT@twdb texas gov
E Submitted Driller's Reports _
q @ W MEXICO " Data Source: RRC GAU Q Paper/Digital
R [ ] well Reports - Ty Geophysical Logs
EXAYY ) 9
... |:| ®) APl Number:
D L) Plugging Reports County: WINKLER
' .
) fi‘ ) !;!4!‘ ® ol Well Depth (ft):
!F .. ® -{;jw?f Total Depth (ft): 8661 v
09 Sere o 0@ Drill Date: 10/19/1950
., ! ®
® OR0O) L
Y ®




Requesting a large volume of logs

2. Instructions for requesting a large volume of logs on a county basis
http://www.twdb.texas.gov/innovativewater/bracs/WellLogs.asp
Email: BRACS-SUPPORT@twdb.texas.gov

Contact a BRACS team member

We can provide a few logs via email if the file size is < 10 megabytes
We can provide logs per county

=  You provide an empty USB drive

=  You provide a postage-paid, return envelope

File type is generally a TIFF (tagged image file format)

Geophysical logs are free of charge




e A =pinalicd

" .. = - BRACS Géophysical Well

P Non- confidential
: oil, gas, and water
well logs
~| Scan paper into

digital TIFF image
files

Some .LAS files

QC well location as
needed

Entire collection
available

Brownswilie

Maonterrey 40




What about GIS data?

™ Interpolate . .48

T4 . s 621 * 4147
8 ] . 216552 g " i -
o - 175 s .. . : |
. - : e 7 : ] .
' ok N i P DB points
2 252 202 L g E o5l y
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158 & S . 843 e 3 ] - .
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Pecos Valley Aquifer Study GIS

c . : .
. 50 ?.'\ oo ® Tie. fm
. A L
. a 0 .‘ ’ . . 5.| ..
- N T T <1 A
. SRR S
N e o . e T e o, ..
K s - e = O
Edd ca e B e
. L e . [} ) "
Y . Lea -+ Z| Andrews
. F} 'y o

Project Well Control

* BRACS Project Well
* TWDB Groundwater Well

GWDB ,  BRACS
2180 2147

For the BRACS Pecos Valley study in 2012:

* 2,672 wells in the Groundwater Database
* 2,639 wells in the BRACS Database

* 492 wells are in both databases

* 5,311 wells total

50 Miles

Study Area Boundary «”~ |

42

Source: Pecos Valley Aquifer BRACS Study



Pecos Valley Aquifer Study GIS

. Y e

Eddy Lea

Dockum Group and

Cretaceous Undivided

i Outcrop Pecos Valley Aquifer
] Thickness (feet)

N [ Jo-100

[ ]100-200

[ ] 200-300

[ ]300-400

B 400 - 500

N , B 500 - 600

) - = I 500 - 700

g B ] 700- 800

P 800 - 900

B <00 - 1,000

: B 10001100

' B 1100 - 1.200

il B (200 1300

- B 1300- 1,400
™ I 1 400 - 1,500

o [ ]1500-1600

125 25 50 Mil I:l 1,600 - 1,700
: iles
] ] ] | ] ] ] | I:l 1,700 - 1,800

New Mexico

| Andrews

N

- !ILGVLM,G&'CQ
Texas =

Winkler

Study Area Boundary <~

Source: Pecos Valley Aquifer BRACS Study
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Pecos Valley Aquifer Study

Monument Draw East

Pecos River Trolugh _ -

Pecos Trough

-1,000 —

Elevation (feet MSL)
[}
|

-2,000

0 20 Miles Vertical Exaggeration : 20x
|

Pecos Valley Alluvium

I Cretaceous Undivided

Salado and Castille Formations

i

Capitan Reef Complex

I Dockum Group and Dewey Lake Formation Pre-Salado beds east of Capitan Reef Complex
, and Pre-Castile beds west of Capitan Reef Complex
- Rustler Formation
44

Source: Pecos Valley Aquifer BRACS Study



Queen City and Sparta
(Rt,& Atascosa and McMullen
) . GIS example

714
. 5832
-

Queen City Net Sand
=4 Thickness (feet)

Well Control {sand thickness)
#2274 Queen City Formation Qutcrop
I o- 100

[ ]101-200

[ ]201-300

[ ]301-400

[ ]401-500

[ ]s501-600

[ ]e01-700

[ 701 -800

[ s01-900

[ J901-1,000

[ ]1001-1053

0 475 9.5 19 Miles

| I I I | I I I ] les

1087
L]




Lower Rio Grande Valley Study GIS
Slightly Saline Deep Zone

9800 W N Geophysical Well Log Well Control
Lo
e e P
\ o ®© O S
b
A
A Y

Fresh Water Quality Well Control
O}

Slightly Saline Water Quality Well Control
0

26°30'0"N

Moderately Saline Water Quality intermixed in Slightly Saline Deep Zone
Fresh Water Pockets within Slightly Saline Deep Zone

Moderately Saline Water Pockets within Slightly Saline Deep Zone

\
\
a
\
\ z
v )
1 -0
[} o
\ &
\
A}
\
A
\
\
\
Y \
N 1@
1 [, =4
y 1 | VY
T ©
1 =
I | =
o, )
b
.
3
\
. o
1
1
Depth of the Zone Bottom '.
Below the Surface (Feet) t‘ pe 1
s 1
0 ’90 *'6 ':.!)O o \‘
. "I - (]
@0 I
(0 1 z
1000 = 1 =)
1 =
\ ©
~ ' >
c il Y
2075 ik
I
==== Study Area Outline q
“\_~ Rio Grande -’lhg,' 2
) 3
——— US Highways ,'l' o
County Roads 0 10 20 30mi sollpa
Study Area Counties I TSN S S E T R S -
0 25
Source: Lower Rio Grande Valley BRACS Study 46

Projection: Lambert Conformal Conic
Datum: North American 1983



Salinity Areas A through G

Groundwater Salinity Total Dissolved Solids

Classification Concentration
(units: milligrams per liter)
Fresh 0 t0 1,000

Slightly Saline 1,000 to 3,000
Moderately Saline 3,000 to 10,000

Salinity Profiles

[ A [ B C D | E ] F G

Source: Lower Rio Grande Valley BRACS Study
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Lipan Study GIS example

101°W
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-
LS B

/7% Figure 7.2-4. Isochore map of the
\ caliche zone. Thickness values are
z in feet. The dark gray area
] denotes the areal extent of the
\ ! Quaternary and Neogene
e e S M sediments.
N IIIII 17
| Sis]
==== Study area boundary T
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Aquifer code Stratigraphic unit

QT Quaternary and Neogene sediments
G Trinity Group

LD Dockum Group

DL Dewey Lake Formation

RSC Rustler-Salado formations

TA Tansill Formation

YA Yates Formation

SR Seven Rivers Formation

Q Queen Formation

GY Grayburg Formation

SA San Andres Formation

SG San Angelo Formation

CH Upper Choza member

B Tubb member

BW Bullwagon Dolomte

VL Vale Shale member

AY Arroyo Formation

LE Lueders Formation and older formations
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Summary

* Groundwater Desalination is part of the Texas Water Plan
* Detailed brackish groundwater resource evaluation

* Studies can be used to support aquifer storage and recovery
evaluations by characterizing an aquifer in great detail

* BRACS study deliverables available on TWDB website
* Well logs
* GIS data
* Database

* Bulk geophysical well log files by county available upon request
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Thank you for your support and
patience!

Andrea Croskrey, P.G.

Innovative Water Technologies, Texas Water Development Board
andrea.croskrey@twdb.texas.gov
(512) 463-2865
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