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Unless specifically noted, this presentation does not necessarily reflect 
official Board positions or decisions.



Presentation Outline
Introduction to mapping brackish groundwater 

in the Dockum Aquifer

 What is brackish groundwater?
 Aquifer overview/previous studies
 Middle Dockum sand channel
 Next steps
 Questions, comments, stakeholder input

22



Groundwater Salinity Classification Salinity Zone Code Total Dissolved Solids Concentration
in milligrams per liter (mg/L)

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

Drinking Water 
Limit

Seawater

Major/Minor 
Texas Aquifers 
Mapped Limit

Brackish Groundwater

Saltier than fresh water, less salty than seawater

Classification modified from Winslow, A.G., and Kister, L.R., 1956, Saline-water resources of Texas: U.S. Geological Survey, Water-Supply Paper 1365, 105 p.



• 57 Texas Counties
• 20 Groundwater 

Conservation Districts
• 5 Groundwater 

Management Areas
• 4 Regional Water Planning 

Groups

Location of middle Dockum sand



Results of previous studies 

• Dockum is classified as a minor aquifer*
• Covers approximately 26,000 square miles in 

Texas
• 109 million acre-feet of fresh and brackish 

groundwater with total dissolved solids 
between 0 to 5,000 milligrams per liter.

• 27 million acre-feet of brackish groundwater 
with total dissolved solids from 5,000 to 10,000 
milligrams per liter.
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Bradly, R.G. and Kalaswad, S., 2003: The Groundwater Resources of the Dockum Aquifer 
in Texas, TWDB Report 359.

* Aquifers that produce minor amounts of water over large areas or large amounts of 
water over small areas.
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• Geologic footprint of the 
Dockum Group extends 
into four States.

• Identified as Triassic aged 
sediments by Cummins in 
1890 who assigned the 
name Dockum beds.



Stratigraphic Controversy
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Ewing, et al, 2008: Final Report –
Groundwater Availability Model for 
the Dockum Aquifer, TWDB.



Dockum Outcrops
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Brown, Alton, 2016, Search and Discovery Article #51257
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Geophysical Well Logs

RUSTLER

SANTA ROSA SAND
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Complex Lithologic Model

Deeds, N. E., and others, 2015, Final Conceptual 
Model Report for the High Plains Aquifer 
System Groundwater Availability Model:  report 
prepared for the TWDB.
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Simplified Lithologic Model
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• Base of Dockum 
generally follows 
trend of Permian 
Basin structural low 
as defined by the 
Permian-Triassic 
boundary.

Location of middle Dockum sand



Top of Rustler Formation Structure Map
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• Net sand map of “Lower 
Dockum”

• Sand thicknesses 
generally less than 200 
feet in area of the 
middle Dockum sand.

• No significant trend.
• Slight thinning across 

center of middle 
Dockum sand area.

Deeds, N. E., and others, 2015, Final Conceptual 
Model Report for the High Plains Aquifer System 
Groundwater Availability Model:  report prepared 
for the TWDB.

Location of middle Dockum sand



Santa Rosa Sand Isopach Thickness Map
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• Santa Rosa Sand has well defined trend ranging from 350 feet to 
less than 100 feet west to east.
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• Net sand map of “Upper 
Dockum”

• Up to 300 feet thick in 
the northwest edge, but 
generally 100 feet think 
at location of channel.

Deeds, N. E., and others, 2015, Final Conceptual 
Model Report for the High Plains Aquifer System 
Groundwater Availability Model:  report prepared 
for the TWDB.

Location of middle Dockum sand



Middle Dockum Sand Thickness Map
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• Well defined sand body, 50 to 200 feet in thickness.



Top of Middle Dockum Sand Structure Map
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Cross-section A-A’
North-South Andrews County

Structural – referenced msl
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RUSTLER

SANTA ROSA SAND

MIDDLE DOCKUM SAND

A

A’
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Cross-section B-B’
North-South Dawson/Martin Counties

Structural – referenced msl

B

B’

RUSTLER

SANTA ROSA SAND

MIDDLE DOCKUM SAND



Middle Dockum Sand Thickness Map
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Recent water wells
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Completed in Middle Dockum Sand 50gpm Completed in Middle Dockum Sand and 
Santa Rosa Sand 130gpm

http://www2.twdb.texas.gov/apps/WaterDataInteractive/GroundwaterDataViewer/
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• Total dissolved solids 
from GAM study

Location of middle Dockum sand



Next Steps: Multi-year study

• Hosted stakeholder meetings (Midland, Lubbock, other).
• Map stratigraphy, lithology, measured water quality, calculated 

water quality, aquifer properties, and existing use.
• Calculate the volume of fresh, slightly saline, moderately saline, and 

very saline groundwater
• Solicit stakeholder comments on final reports
• Evaluate areas for future zone designation and conduct modeling 

(possible)
• Designate brackish groundwater production zones by the Board 

(possible)
– www.twdb.texas.gov/innovativewater/bracs/HB30.asp
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Stakeholder Input Needed
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• Additional Dockum Well Data
– Aquifer Tests
– Water chemistry

• Injection well data
• Current use of brackish groundwater for 

domestic, agricultural, and public supply.
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