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/State and regional water planning

= Consider and evaluate all potentially
feasible water management strategies

= Brackish groundwater desalination
= Develop 175,000 acre-feet/year by 2060

= 6 regions recommended strategy




Brackish groundwater in Texas

1956: USGS Water Supply Paper 1365, Saline-Water Resources in Texas

1959: Texas Legislature appropriated $20,000 to study scaling problems
in desalination

1965: The potential contribution of desalting to future water supply in
Texas (TWDB and USDOI Office of Saline Studies)

1972: TWDB Report 157, A survey of the subsurface saline waters of
Texas

1973: H. P. Burleigh, TWDB Executive Director, testimony before
Congress : “Continued Federal Support of Desalination Research and
Development”

2003: Brackish Groundwater Manual for Regional Water Planning
Groups

2005, 2007, 2009: Texas Legislature appropriates funds for brackish
groundwater desalination demonstration projects



_— BRACS Goals

= Extend the 2003 TWDB study:

map aquifers to 10,000 mg/L Total Dissolved Solids

map key desalination parameters (for example: silica, iron, ...)
estimate aquifer properties

estimate volumes of water

build replicable numerical groundwater flow models

collect well logs (water, oil/gas) for interpretation

build datasets (database, GIS) of project information

= Assist regional water planning groups

= Collect and disseminate information to be used for site-specific brackish
groundwater projects




Tasks

= Convene a Technical Resource Panel
= Brackish Groundwater Pilot Study: Pecos Valley Aquifer, West Texas
= Contracts to support brackish groundwater analysis include:

= Digital Geological Bibliography of Texas to focus on articles on brackish
portions of aquifers in Texas

= Compile digital geophysical well logs across Texas for resistivity /
stratigraphic analysis (goal: 1log per 2.5 minute grid cell)

= Assessment of Groundwater Modeling Approaches to Brackish Aquifers,
using Variable Density Modeling






P Hlobsteey-tasis
Develop a project database to contain and analyze information
Collect information: water well reports, geophysical well logs, ...
Literature review
Process this information into database and GIS records
Create GIS files showing aquifer architecture
Test techniques to interpret TDS from geophysical well logs
Create GIS files of water quality data per aquifer
Create GIS files of aquifer characteristics

Quantify brackish resource in area

Provide information: Report, raw data, database and GIS files
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Sources of Data for the
Pecos Valley Study

3,354 wells in project

85% new data to TWDB

B MM OSE Aquifer Test Information

B MM OSE Digital Water Well Reports

B TCEQ PWS Water Wells

B TWDB Geophysical Logs

B MM OSE Paper Water Well Reports

B DBSA Capitan ReefStudy

B MM EMMRD Geophysical Logs

B ULUTS Digital Geophysical Logs

W TCEQ 5C O Paper,/Digital Geophysical

Logs

B RRC Digital Geophysical Logs

B TWDE Groundwater Database

B TCECQ Water Well Images

TOLR Digital Water Well Reports

BEG Paper/Digital Geophysical Logs

TWDEB Published Reports



Well control

1,849 water wells

1,505 oil/gas wells

+ 2,100 TWDB wells
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BRACS Project Databases Supporting Databases

Texas Department of Licensing and Regulation
Submitted Driller Report Data and Data Entry Databases

Data Entry (Lithology Parser Process)

Texas Commission on Environmental Quality
Public Drinking Water Data and Data Entry Databases
Surface Casing Program Geophysical Well Log Database
Processes: Development Database
Railroad Commission of Texas
Oil and Gas Well Database
Injection Well Database (I, 11, 1, V) {TCEQ & RRC data)

Stratigraphic Analysis, Data Entry Data obtained from
Geophysical Well Log Data Entry
Geophysical Well Log Resistivity Analysis supportijng databases
Well Data Update
Lithology Append

Development Lithology Data Entry

Geographic Information System Table Creation

General Land Office
Geophysical Well Log Database

Bureau of Economic Geology
Geophysical Well Log Database

University Lands, University of Texas
Geophysical Well Log Database

Legend

( Subsurface Library
6 Each cylinder represents a MS Access Database Geophysical Well Log Database

<—> Each line represents a connection between databases

8 Data Storage Database (contains primary and lookup tables)
Texas Water Development Board
Ground Water Database, Link to SQL Server Database
DBSA Capitan Reef Geocdatabase

6 Data Entry Database (contains data entry forms and linked tables)

%%%%M@%

@ Development Database (used to develop and test tables, forms, VBA code) (Potential for other GAM geodatabases)




TWDB WSC IWT BRACS Geophysical Log Search Task

M [ w4 aptnumeer 42-389-32310 TRACK NUMBER. :l Source of Well Data [RRC Digital Geophysical Logs @[ e ]
STATE WELL NUMBER |:| WATER SOURCE |:| Q Number Q-220b S

[ Load Attributes ] [ Load Digital File Name ]

County Name Chisos Operating Inc

DepinTotd Laiude [ 313505114 Sevation -

— [ o e B B

Dril Date 11/22/2004 vl D"’m':“ E'Eya"‘a tical D""““m 7|

o LocatonMethod [0 v|  EevabenMetod BT v

ey Bushng e o _

Well Type LL=UE) He i en oy
Locaton e [ cewtoncae |20

25 Gracel et |

[ = Log File Type Tif Image [+ Bracs Project

Filz Name 4238932310
JEM: GL Hyperlink |G:\BRACS\Geophysicallogs\4238332310. tif | MRW: GL Hyperlink |F:\BRACS\Geophysicall ogs\4238932310, tif
Geophysical Log GL Code Top Depth  Bottom Depth  Remarks

CAL__ v [LoadGeophysical | [ 24%0] [ 540] [N/A

Log Mame

DEN ] [LosdGeophysical | [ 2%%0 [ 5340] A

Log Mame

R ] oo | [ 0] [ 5w i

Log Name

N v [ Loed Geopmea | [ 200 [ 5%
Log Name

TEN ] [LoadGeophysical | [ 200 [ 5440] V/A
Log Mame

] [ LoadGeophysical ] | ol QA

Log Mame

Record: M 4|1 of1 oM oE | K Mo Filter | Search
Record: M 4 464 of 2876 | » M b= | IX o Filter




Geophysical Well Logs and Water Well Reports Provided:

] frmWell_Lithology_DE

. .
2500 API Number 4249532576 State Well Number a Owner  [EMERGEN RESOURCES CORPORATION Drill Date 10/20/1936| R i _ -
Track Number 0 Water Source Well Number |UNIVERSITY 47-21 3 Depth Total 7300 el ‘ :
{ L
g o oo Q Number o o o o i :
Lithologic Description ., . .¢weivam (075 igisl ceopbyscaiioss v Stratigraphic Description 3
= T
Record Geologic Pick Top Depth Lithologic Description Record  Geologic Pick Top Depth Stratigraphic Description i ] = ”'._'g
MNumber Bottom Depth Source of Data Number Botfom Depth Source of bata R . --.!_::;:L
Thickness Initials Last Change Thickness Initials Last Change L{ pol=toE ||
» 5| Lithologic w a | » 1| [Stratigraphic w 0 |Pecos Valley Alluvium w 5 Ini
L]
33 J
[ 80 [io Record 3 e T S| 50 GEOPHYSICAL WELL LOG v 3
50| |GEOPHYSICAL WELL LOG | |JEM  w 1550 N~ Bl Tl F?A_
3/7/2011 2| [stratigraphic » 1330 |Dockum Group w i 11T :
[
A L L:
T = = Uit > Well Depth 7 v GEOPHYSICAL WELL LOG e C ]
EM  v|[ 372011 : L
170 (Sand -
bl == s = 3| |Stratigraphic W Dewey Lake Redbeds W } "
8
S0 |GEOPHYSICAL WELL LOG | |JEM  w = n 3 ] 8 | T
— Uit > Well Depth 7 = 1792 GEOPHYSICAL WELL LOG e { ‘ - ; _
(i EM v |[10/22/2010 a o ST
7| [Lithologic v 170 4] [stratigraphic v 1792 [Rustler Formation v ' ‘ . Eﬁ'—';g;_'
ede i
= GEOPHYSICAL WELL LOG . =1
297 [Clay v Urit  Well Depth 2 v — — 20:; T T l
127|[GEOPHYSICAL WELL LOG | EM | L ) EIEDF 1{ N bl
i !
3/7/2011 * v v ‘ B
8 ; -
8| [Litholagic v 27 Unit > Well Depth ? v — SE A -
= : | 1| e
532 |Sand v = .
235| [GEOPHYSICAL WELL LOG v| [ v % 1 1] T L[
[ L i
3/7/2011 T e
it
9| Lithologic w 532 %
w
752 |sand and Clay w H
220| GEOPHYSICAL WELL LOG | |JEM  w \
372011 (:1 N
)
10| [Lithologic v 752 <
5§10 [SAND w i 1L
55| GEOPHYSICAL WELL LOG | |JEM  w ;# P
8
3/7/2011 i 8
ithrinni ; h ; - 3 Tl
N === 5 Add First Add Newt Complete 1dd BLANK 1
R ecord Recard Last Record Record =]
Add First Add Mest Complete 3 c
Fecard Recard Last Recard Geophysical Well JEM  |G:\BRACS\Geophysical ogs\4249532576. tif é‘ T
Log Hyperlinks ERZCal — : e T
NMOSE POD HYP MRW |F:\BRACS\Geophysicall ogs\4249532575. if i :
! 8
Record: M 1ofl [ i Search !
L
!




Depth to the
Rustler Aquifer Top

Units

[lo-10
[11o0-
[Jzo0-
[1300-
[1400-
[Is00 -
500 -
I 7on -
M z00 -
[200 -
[11,000
[11,100
[ 1,200
1,300
M 1,400
1,500
1,500
1,700
1,500

B 1,500 -
[ 2,000 -
[2,100-
[z,200-
[]2,300-
[1z,400-
[]2,500-

WEell Control: 1,479 wells

Depth below ground surface

= feet

0
200
300
400
500
600
700
&00
200
1,000
-1,100
-1,200
-1,300
- 1,400
-1,500
-1,600
-1,700
- 1,800
-1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
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Pecos Valley
Aquifer Thickness

Well Control: 1,875 geophysical logs and water wells
(1,438 fully penetrate aquifer)

Depth below ground surface

Units = feet

I 1,200 - 1,300
I 1,300 - 1,400
11,400 - 1,500
N katt [11,500- 1,800
[11,600- 1,700
(11,700 - 1,800



West to East Cross-Section

E

Pecos Valley Sediments

Elevation {ft amsl)
>
8

5

8

West Pecos Valley Pilot Project East
- “-\\Pecos Trough  Pecos River Monument Draw Trough
= Dockum Group
/ﬂ_\mmm ‘ Dewey Lake
\ N/
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 60,000 80,000 100,000 110,000 120,000

e
Distance along line {m)

BRACS: Pecos Valley Pilot Project
April 4, 2011

(Vertical Exaggeration x 25)




South to North Cross-Section N h
Pecos Valley Pilot Project ort

Pecos V;ﬂ]py Sediments I Dockum Group //
o ey 7 Dewey Lake /
i <\ 7 NN S /
.4 86 > NS == { FAN N
1,400 \/ Rustler Top Surface \‘
560 e = AN \ Ny
0 B VI =N y o
400

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000
Distance along line {m)

BRACS: Pecos Valley Pliot Project
Aprii 4, 2011

(Vertical Exaggeration x 50)
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Cross-section through west side
solution trough, southern
Winkler County

The solution troughs filled in with a complicated
sequence of sediment packages.

Erosion of underlying formations occurred.
Timing of solution collapse is uncertain.

Discerning Pecos Valley from underlying Dockum
sediments can be extremely complicated.
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Physical Parameters Chemical Parameters

Cations (mg/L) Anions (mg/L) Other Chemical
Parameters

Conductivity As3t Cl- Alkalinity (mg/L as
(mS/cm) CaCO,)
pH As5* F- Boron (mg/L)
Silt density index Baz* HCO, Dissolved oxygen
concentration (mg/L)
Temperature (°C) Caz NO, -N H,S (mg/L)
Turbidity (NTU) Cu?t NO, -N Hardness (mg/L as
CaCO,)
Fe,* SO, Pesticides(mg/L)
K+ Radionuclides (pCi/L)
Uranium (pg/L)
Mg+ Silica (mg/L)
Mnz2+ TDS (mg/L)
Na*
NH,* -N
Niz+

Zn2.+
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Calculation of TDS from geophysical well logs

Load method-specific log values and correction factors; automate the analysis

EE TWDB Water Science and Conservation

Innovative Water Technologies

Brackish Resources Aguifer Characterization System

n

el 1d 1376 BRACS Geophysical Log Analysis for TDS Calculations hite Field: fillin [ losdTheMewDsta |
- Blue Field: Auto Loaded
Gray Field: Calculated by CPU
Depth Formation (OF
530 [ SF Method l [ Mean R ]
Initials:

Thickness Lichalogic Unit: [ Alger - Harrison l [ Rwa Method ]
705 Interpreted 3428 = - [T [ =20 |
Consensus TDS Method  |SP Method W T | 692660' Rraf | 1'?| Remarks: ‘High sulfate water in the Pecos Walley Aquifer, Resves County, Tx ‘

Thh | 75| Rmf TF [ 1.546213]
smeted: [P Method v Rwe (2010062 e (2211088 R7s 2042084 ow [9897001 s [ 3408 Initials;
Geophysical Log Used:  [SPOMTANEOUS POTENTIAL v|
Correction Factors

& 70.21238 K (Temperature): SP Method

Rio El Rwe Pve: Sp, Alger Harrison, and Rwa Minimurn Methods

Ro El Rmf: SP and Alger Harrision Methods Chart |N,|'.¢\

Rxo f R l:l ck: Many Methods Remarks: nyal

Invasion Zone: Alger Harrison Method

Source m |N,|'.¢\

m correction Factor: Estepp Method high anion waters

Porosity:

Ro: Mean Ro Method Mean Ro Momograph

Source Porasity: [[Y/A

Record: [E] 4 RN [EHE of
Record: E 4 1P [EHE of 1
E— E—

1




rackish Groundwater

{= TWDB Brackish Groundwater Database - Windows Internet Explorer

- (2] state.tx us,

&

File Edit View Favorites  Tools

= €

Help:

7 Favorikes + & FreeHotmal & |

(€ TWDE Brackish Groundwater Database

TWDB. WIID

Water Well Data

[Layers]

Brackish
Groundwater
Databa:
Groundw:
Districts (updated
Aug. 2010)
Major Aquifers
Minor Aquifers
Regional Water
Planning Areas
Groundw;
Management
Areas

River Basins
Counties

Terrain Map

Type a wel number

h by Location
Type a place name

TWDB Geographic Information Systems, ©2002
RS e R R

Data

Wells in TWDB Brackish Groundwater Database - Texas

base well 1

ocations in WIID

)u’i\ @ | =y - Page v Safety + Tools + -e'v

-

Active Tool
Identify

Help

243mi

Rec WELL_ID API_NUM
1 51 4248521102

4248532486

Bwom

SW_NUM TRACK_NUM WS_NUM Q_NUM

BRACKISH GROUNDWATER DATABASE

SOURCE
o ULUTS Digital
Q ULUTS Digital
) ULUTS Digital
o ULUTS Digital

psicsl

physical

jsical

sical

WELL_NUM
University 21-26 2 WINKLER 8524
WINKLER 0
WINKLER ]

WINKLER 7214

Logs
Logs
Logs

Logs  University 38-21 No. 1

COUNTY DEPTH_HOLE DRILL_DATE

12/13/11979

0s/08/1

OWHER WELL_TYPE

en Inc.

@
&

Ensearch Explorsti

WIID: Water Information Integration & Dissemination



Summary

The 2003 Brackish Groundwater Manual indicated the estimated total volume of
brackish groundwater in: Texas : > 2.7 billion acre-feet.
Pecos Valley Aquifer: > 116 million acre-feet.

44 water treatment plants in Texas use Reverse Osmosis to treat brackish water.

The Texas Innovative Water 2010 Seminar held in San Antonio in October, 2010,
showed a tremendous interest in brackish groundwater resources.

The TWDB, through the BRACS project and external contracts, is well-poised to
provide the information Texas needs to continue development of this resource.

Each aquifer is different and techniques of analysis will need to fit data available.

August 31, 201 is the deadline for the Pecos Valley aquifer pilot study.

= August 31, 2011 is the deadline for the three contracts: Geophysical well logs,
Geological Bibliography, and Groundwater Modeling and Variable Density
applicability.




Texas water (K‘):'\ Sustainable, affordable, quality

water for Texans, our economy,

DeVEIOpment Boal'd and our environment.

Home Financial Assistance Water Planning Groundwater Surface Water Conservation Innovative Water Publications

Introduction ASR BRACS Desalination Rainwater Harvesting Water Reuse

Report Innovative Water Technologies

2010

Seawater An Assessment W Aquifer Storage and Recovery
Desalination of Aquifer Storage # BRACS
Biennial and Recovery # Desalination
in Texas TT———
BEPO" # Rainwater Harvesting
—
= February 2011

Malcalm Fimie, Inc.

ASR Systems, LLC
Jackson, Sjoberg, MeCarthy & Wilsan, LLP

Innovative Water Technologies

The mission of the Innovative Water Technologies is to educate the water community on the use of
nontraditional water supplies. This mission is accomplished by participating in research needed to advance
technology demonstration projects; developing publications and educational materials; making presentations
to the public; and, actively participating in key water organizations.

To promote and advance the use of non-traditional water supply development and management technologies
such as desalination; rainwater and stormwater harvesting; water reuse; and aquifer storage and recaovery in
Texas, Innovative Water Technologies:

+ funds and participates in research and demonstration projects; and,

+ disseminates information through outreach activities.

Innaovative Water Technologies (IWT) is primarily involved in the areas of nontraditional water supply and
management activities including: desalination, rainwater and stormwater harvesting, water reuse, and aquifer
storage recovery.

Through our desalination program, we administer grants for brackish groundwater desalination projects and
seawater desalination pilot studies. To date, TWDB has funded eight brackish groundwater desalination
demonstration projects worth a total of about $2.2 million, and two seawater desalination pilot plant studies worth
approximately $3.13 million.

We promote rainwater and stormwater harvesting and water reuse through grants for research and
demonstration projects and outreach activities.

Texas Water Development Board, 1700 Morth Congress Avenue, Austin, TX 78711 | TEL: 512-463-7847




