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 2.7 billion acre-feet brackish groundwater
 Growing interest in desalination
 Need detailed information



Groundwater Salinity 
Classification

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

Fresh FR 0 to 1,000

Slightly Saline SS 1,000 to 3,000

Moderately Saline MS 3,000 to 10,000

Very Saline VS 10,000 to 35,000

Brine BR Greater than 35,000

Groundwater Salinity Classification

Source: modified from Winslow and Kister, 1956

Drinking Water 
Limit

Seawater

Major/Minor 
Aquifer 
Mapped Limit



BRACS:  Brackish Resources Aquifer Characterization System 

• collect well logs

• build geologic datasets 

• compile aquifer properties

• map aquifer extent

• map key desalination water quality parameters 

• estimate volumes of water

• provide all data to stakeholders

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





Study Deliverables

• Published reports

• GIS Datasets

• BRACS Database

• Well logs

The real value is in the data:

Stakeholders can use this to 
evaluate potential groundwater 
exploration areas.

The real value is in the data:

Stakeholders can use this to 
evaluate potential groundwater 
exploration areas.



TWDB Web Page:      www.twdb.texas.gov



TWDB Databases: wiid.twdb.texas.gov



TWDB WIID:  Water Information Integration and Dissemination



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



BRACS Database Tables

• Microsoft Access Database

• Available on the TWDB web site (with data dictionary)

• Relational table design

• All wells are assigned a unique well id, linking (red line) records together

Aquifer Determination

Volume Estimates



BRACS Supporting Databases



BRACS Database:  Water quality tables



BRACS Database:  Static water level table



BRACS Database:  Well construction table

Note:

C = casing

S = screen



What is a Geophysical Well Log?

A tool or combination of tools 
lowered into a borehole on a 
wireline and retrieved to the 
surface.

Tools are designed to record 
specific parameters.

Also known as: electrical 
logging; wireline logging.

Logs must be corrected for a 
number of parameters.

Tool response recorded in left 
and right tracks.



BRACS Database:  Location and Foreign Key tables



BRACS Database:  Geology table



Simplified Lithologic Description

Description from well report

Simplified description from 
well report 
or
geophysical log interpretation



Sparta

Weches

Queen
City

Stratigraphic Picks:  Link map to log to database



BRACS Database: Digital log tables



Digital geophysical and water well logs



BRACS Geophysical Well Log Collection

Total BRACS well control > 47,000 wells

 Obtain oil, gas, and water well logs

 Scan into digital TIFF image files

 Logs must be non-confidential

 Entire collection available to the public



BRACS Database:  Log analysis to interpret Total Dissolved Solids



BRACS Well ID 42889

At 160 ft = 15 ohm-meter

Source: Lower Rio Grande Valley BRACS Study

Log analysis to interpret Total Dissolved Solids

Rwa Minimum Method 
interpreted TDS = 2,500 mg/L

Water Well 
TDS concentration = 2,264 mg/L
(well screen 170-349 ft)

Moderately
Saline

Slightly
Saline

Moderately
Saline

Very
Saline

Brine



BRACS Database:  Aquifer properties table



Link
aquifer
properties
to
the
source
of
information



BRACS Database:  Project aquifer determination table

 Compare wells completed in 
same aquifer

 Consistent evaluation of 
aquifer water quality and 
properties

 Many new wells do not have 
TWDB aquifer code

 Some wells have incorrect 
TWDB aquifer code



BRACS Database:  Project net sand determination tables



Estimated Groundwater Volumes

Five TDS Ranges (mg/L):

• Fresh           0-999

• Slightly       1,000 -2,999
Saline

• Moderately  3,000 – 9,999
Saline

• Very Saline  10,000 – 35,000

• Brine            > 35,000



BRACS GIS



Who are we?

Texas Water Development Board
Why do we study brackish aquifers?

Groundwater Desalination is part of the 
Texas Water Plan

How do we study brackish aquifers?

Well Logs, Databases, Geospatial Data

www.twdb.texas.gov
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