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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
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2007 State Water Plan

6 of the 16 regional water planning areas recommended brackish groundwater desalination as a strategy for water supplies (goal 174,773 acre-feet by 2060; 56% of total)

4 of the 16 regional water planning areas (H, L, M, N) recommended seawater desalination as a strategy for water supply (goal 138, 114 acre-feet by 2060; 44% of total 



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
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Significant reports and initiatives related to brackish groundwater in Texas



BRACS  Goals

 Extend the 2003 TWDB study:

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

 map key desalination parameters (for example, silica)

 estimate aquifer properties

 estimate volumes of water

 build replicable numerical groundwater flow models

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

 Assist regional water planning groups

 Collect and disseminate information to be used for site-specific brackish 
groundwater projects
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Goals of the Brackish Resource Aquifer Characterization Study (BRACS)



Tasks

 Convene a Technical Resource Panel

 Brackish Groundwater Pilot Study:  Pecos Valley Aquifer, West Texas

 Collect information to support brackish groundwater  analysis
 Digital Geological Bibliography of Texas to focus on articles on brackish 
portions of aquifers in Texas

 Geophysical Well Logs across Texas for Resistivity/Stratigraphic Analysis

 Assessment of Groundwater Modeling Approaches to Brackish Aquifers, 
using Variable Density Modeling 
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Significant tasks, beginning in November of 2009.

Two staff hired by the TWDB to conduct the BRACS project in November, 2009. 

Pecos Valley Aquifer pilot study began in February, 2010 with a final completion date of August 31, 2011.

Request for Statement of Qualifications for the three projects will be evalauted and presented to the TWDB Board in November, 2010 with a final completion date of August 31, 2011.





Technical Resource Panel

 Assist TWDB staff with developing a firm technical foundation for the Brackish 
Resource Aquifer Characterization System

 Consists of State, Federal, Private representatives interested in Brackish 
Resources of Texas

 First meeting held in February, 2010



Pilot Study:  Pecos Valley Aquifer, West Texas
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The Pecos Valley aquifer is underlain by four other aquifers in Texas within the study area.

The area is represented by complex structure and stratigraphic relationships, with significant geologic unconformities between the aquifers.  

A thorough literature review and understanding of the geologic history was undertaken to begin to understand the geology of the Pecos Valley sediments.

The pilot study will allow us to develop techniques of data acquisition and interpretation for brackish aquifer studies. 




Collect Available Data

Sources of Well Data
BRACS Pilot Study

2,687 records as of October 15, 2010

90% of this data is new to the TWDB
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All sources of information have been, and are continuing to be, developed for this project.  

Several sources of data must still be collected and processed, however 85-90 percent of the work is complete.

Significant data sources include the scanning of water well reports at the TCEQ and the TCEQ Surface Casing Geophysical Well Log Library. 



A relational database system was developed to manage 
all of the project data
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All information is maintained in MS Access.

GIS data is derived from these databases.

TWDB Information Technology will migrate all data into MS SQL Server 2008 during the re-design of the WIID web page, groundwater database, and TDLR submitted water well report database.  This project is estimated to take at least two years.



Rustler
Aquifer
Top

> 2,000 feet
of relief

> 1,215
geophysical
well logs

Dots represent well control
Contour interval 250 feet

Rustler
Outcrop

Depth to Rustler Aquifer Top, shallow

Depth to Rustler Aquifer Top, deep

Presenter
Presentation Notes
The Rustler Aquifer top depth was determined because this formation represents the “base” of the Triassic, Cretaceous, and Tertiary sediments in the project area.  The two main solution troughs, Monument Draw and Pecos, represent collapse of overlying sediments into the space once occupied by Permian evaporites.



Cross Section Showing the Salado Formation Halite Ridge 
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A halite “ridge” still exists between the Monument Draw and Pecos troughs.  

Pecos sediments overly the project area in a thin veneer of 100-200 feet, but are substantially thicker in the troughs.

The character of the sediments differs between the troughs, and the timing/nature of trough development appears to be different leading to significant differences in the Pecos Valley sediments.



Pecos
Valley
Aquifer
Base

> 1,600 feet
of relief

> 1,025
well  logs to date

Dots represent well control
Contour interval 200 feet
(with supplemental 100’ contour)

Depth to Pecos Valley Aquifer Bottom, shallow

Depth to Pecos Valley Aquifer Bottom, deep
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This map is preliminary.  We are currently working on tying the Pecos Valley sediments as depicted on water well lithology reports to the gamma ray signature on geophysical well logs.  This will increase the number of wells with a Pecos Valley base “pick”, since many water wells do not fully penetrate the entire Pecos Valley section.  The Reeves County area is further along, and one can see the similarity in the shape of the solution void of Permian evaporites that is not occupied by Pecos Valley sediments.



Pecos
Valley
Aquifer

TDS

Total Dissolved Solids 
Distribution

(mg/L)

Blue 0 – 1,000
Yellow 1,000 – 3,000
Orange 3,000 – 10,000
Red > 10,000 
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Water wells in the TWDB groundwater database will be evaluated to determine which aquifer is being used.  This will be processed in GIS using the top/bottom aquifer depth information.  

Subsets of the wells will be created for each aquifer or combination of aquifers, and the water quality data will be extracted.

Water quality maps will be made for TDS plus significant parameters to desalination such as silica, iron, radionuclides, bicarbonate, sulfate, specific conductivity, and so on.

The water quality has been impacted by both natural and anthropogenic activities.  For example, a 1959 TBWE report for Winkler County indicated that the majority of the 800,000 acre-feet of oil field salt water disposal (from 1937-1957)  was disposed of in surface impoundments near Kermit.  This has created a plume of saline water in the Pecos Valley sediments.  



Determining Resistivity Values for Calculating TDS
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The few shallow geophysical logs containing resistivity tools in the project area has precluded the ability to map the brackish water resource using this technique.

When these logs are obtained, generally from water wells, they will be analyzed and compared with known water-quality data.

A pilot study in another aquifer should be undertaken to evaluate this technique for study of brackish water resources.




Calculation of TDS from Geophysical Well Logs
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John Estepp, TCEQ Surface Casing Program, developed a book and training class on interpreting geophysical well logs for TDS.

John’s formulas for analysis have been coded using Visual Basic.  There are currently 5 TDS methods that can be used.

Automating the analysis will save staff time and offer better quality data.

By saving all information in the database, new information (for example:  better correction factors) can be incorporated and re-processed quickly.

Staff can select a method and analyze the data.  Staff can review the results before deciding if they want to save or discard the analysis.



Determine “simple” lithologic categories to interpret for 
aquifer properties
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Technical Review Panel strongly recommended developing better refined aquifer properties, such as hydraulic conductivity, to characterize the aquifer sediments.  

An example of this strategy may include interpretation of water well reports and gamma ray geophysical well logs:

Lithology description;

Stratigraphic picks;

Lithology units will be “simplified” into a couple dozen categories (gravel, sand, silt, clay, anhydrite, halite, …) and aquifer properties will be applied.  Example:  Freeze and Cherry table relating hydraulic conductivity to lithology.  We are still formulating this approach.



Summary

 The 2003 Brackish Groundwater Manual indicated the estimated total volume 
of  brackish groundwater  in Texas is over 2.7 billion 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 last week 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.

 August 31, 2011 is deadline for the Pecos Valley aquifer pilot study .

 We plan to look at one other area to further define the techniques for 
interpreting resistivity and SP tools for Total Dissolved Solids.

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

Presenter
Presentation Notes
44 RO plants in Texas (12 surface water; 32 groundwater)



Questions ?
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