Lower Dockum river channel
across Andrews, Martin, and
Howard counties, Texas

Mark C. Robinson, P.G. - Texas Water Development Board
West Texas Geological Society Fall Symposium
Midland, Texas September 26, 2018

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

www.twdb.texas.gov Texas water

Bl www.facebook.com/twdboard Y @twdb Development Board



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
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Brackish Groundwater

Saltier than fresh water, less salty than seawater

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

Drinking Water
Limit

0 to 1,000

Slightly Saline 1,000 to 3,000
Major/Minor
Texas Aquifers

Moderately Saline 3,000 to 10,000 L.
Mapped Limit

Very Saline 10,000 to 35,000

Seawater
Greater than 35,000

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.
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Dockum Aquifer BRACS Study Extent
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Results of previous studies

Bradly, R.G. and Kalaswad, S., 2003: The Groundwater Resources of the Dockum Aquifer
in Texas, TWDB Report 359.

 Dockum is classified as a minor aquifer*

e 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.

e 27 million acre-feet of brackish groundwater
with total dissolved solids from 5,000 to 10,000

milligrams per liter.

* 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
Colorado | - | Dockum Group extends
"37'4 w .
L into four States.

- P Identified as Triassic aged
| | sediments by Cummins in
s T L 1890 who assigned the
| : 1 e | name Dockum beds.
) Texas
N
0 100 200 miles

L 1 J

Figue 2-1.  Lateral extent of the Dockum Group in southwestern United States (modified
from McKee and others, 1959, Bureau of Economic Geology, 1967, 1968, 1969,
1974, and 1983, McG owen and others, 1977).
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Stratigraphic Controversy

Table2.0.1 Summary of Triassic Dockum Group nomenclature {modified from Bradley and Kalaswad, 2003).

Cumamins
(1890)

McGowen and
others
(1975; 1977;
1979)

Hart
and
others
(197d)

Lucas and Anderson
(1992; 1993; 1994;
1995)

Lehman
(1994a; 1994h)

Southem High
Flains Texas
& Hew

Horthem
Texas
Panhandle

Eastern
Hew Iexico

Southern High
Flains Texas &
Hew Iexico

HMortheaste m
Hew IExico

Southern High
Flains Texas &
Hew Ilexico

IExico

(thin or
ahaant)

Fedonda
Fornation®!

Cooper
Canyon
Formation

Chinle
Formation

Chinle
Forrnation

Trujills
Inleraber

Trujillo
Sandstone

Tecomas

Tvlember

Liockum Redbeds

Diackurn Formation

Tezovas

Colorada Formation

City
Tvlember

Secuence 1

Carp
Strings
Tleraber

(generally
abzent)

(generally
abzent)

Santa Rosa

Basal shales S mdstome

1)

. in Mew Mexico only

not intended as a formal strati graphic name

Dockum 15 considered agroup designation by all researchers except Lucas and Anderson.

Lateral stratigraphic correlation between umts depicted on this table 15 not intended.

Bradley and Kalaswad (2003 refer to the more prolific parts of the Doclum A quifer as simply the "Best Sandstone”.

Ewing, et al, 2008: Final Report —
Groundwater Availability Model for
the Dockum Aquifer, TWDB.
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- Dockum Qutcrops
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Geophysical Well Logs

Texas Tech University, Jeffrey W. Martz, May 2008
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Fig. 2.32. The base of the Dockum Group in gamma-ray well logs: ¢, McGowan et al.’s
(1979, fig. 32) identification of the base of the Dockum Group; b-d gamma-ray well logs
in southern Garza County showing interpreted TR-3 unconformity, Santa Rosa
Sandstone, and base of Boren Ranch Sandstone/beds; b, America Liberty Oil Company

No. 7 LN. McCrary; ¢, Bush Exploration No. A-2 Beggs 45; d, Humble Oil and Refining
Company No. 1 Irene Rodgers.




Complex Lithologic Model

WEST EAST
3700 - HIGH PLAINS AQUIFER 3700
2600 - CROSS SECTION NO. 6 2800
3600 - - 3500
3400 - - 3400
3300 - - 3300
3200 - - 3200
3100 - = 3100
3000 - - 3000
2900 - - 2900
2800 - - 2800
2700 - - 2700
2600 - - 2600
2500 - - 2500
2400 - - 2400
2300 - - 2300
2200 - = 2200
2100 - - 2100
2000 - - 2000
1900 - - 1800
1800 - - 1800
1700 - = 1700
1600 - - 1600
1500 - Sandstone - 1500
1400 - Shala = 1400
1300 - Limestane - 1300
1200 - Deeds, N. E., and others, 2015, Final Conceptual - 1200
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System Groundwater Availability Model: report
Figure4.2.8 Cross section #0. prepared for the TWDB.
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Simplified Lithologic Model

New Mexico S E

- Siltstone/Mudstone
=1 Sandstone/ Cong lomerate

Permian

Figure 2.2 .4 Schematic cross section of the Dockum Aquifer in New RMexico and Texas (modified from Ewing and others, 2008).
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Top of Rustler Formation Structure Map
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Lower Dockum Group
Net Sand Thickness (ft)

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
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Santa Rosa Sand Isopach Thickness Map
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e 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”
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Figure 4228  Net sand thickness of the upper Doclum Group in feet, Groundwater Availability Model: report prepared
for the TWDB.




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

http://www?2.twdb.texas.gov/apps/WaterDatalnteractive/GroundwaterDataViewer/

STATE OF TEXAS WELL REPORT for Tracking #352563
s DIAMOND BACK ENERGY Ouner Well £ 1 STATE OF TEXAS WELL REPORT for Tracking #374606

Address: 14301 CALIBER STE. 300 Grid #: 27394 Owner: QEP Owner Well # 7-28-1
- OK T3 Add 6100 YALE Grid #: 27-39-9
e - - ress: rid #: -
Well Location:  07-04 WSW #1 Latitude: WA nN TULSA, OK 74136
T

N . Latitud 32° 24' 068" N
Longitude: 0213 1" W Well Location: €O RD 349 auce

TARZAN, TX . Eqn
Well County:  Andrews Elevation: 2892 ft. above sea level Longitude: 102° 09" 51" W

. . . Well County: Martin Elevation: No Data
“This well has been plugged™ Plupging Report Tracking #165863

Type of Work:  Mew Well Proposed Use: Rig Supply Type of Work:  New Well Proposed Use:  Fracking Supply

Drilling Start Date: 122772013 Drilling End Date: 17372014 Drilling Start Date: 8/7/2014 Drilling End Date: 8/16/2014

Dramater i) Top Depmn =) Softam Cepmm (%) Diameter (in) Top Depth (i) Bottom Depth ()
22 ] 40 Borehole: 17.5 0 1820

18 [i] 360 Drilling Method Mud (Hydraulic) Rotary

1225 o 100 Borehole Completion: ~ Filter Packed

Drilling Method: Mud {Hydraulic) Rotary Top Depth (ft)  Bottom Depth (ft) Filter Material Size

Borehole Completion:  Filter Packed
Lithology: Casing:
Top Depth () Botm Degts (=) [ — Size DESCRIPTION & COLOR OF FORMATION MATERIAL BLANK PIPE & WELL SCREEN DATA

Filter Pack Intervals: 400 1080 Gravel £ Top(ft)  Bottom (ft) Description Dia. (in) NewfUsed Type  Sefting From/To (it)

Softom Degtn (£ D scrtation dnumber of sacks & makrad 0 20  TOPSOIL 13 3/8 N STEEL BLANK +2-988
D 40 45 20 220 LIMESTONE 85/8 N STEEL BLANK +3-1084
220 320 SAND 85/8 N SS SCREEN 1084-1190 .020
320 RED SHALE 85/8 N STEEL BLANK 1190-1442
BROKEN SAND /RED SHALE 8 5/8 N SS SCREEN 14421692 .020
85/8 N STEEL BLANK 16921713

o 100 20
] 360 250

Seal Method: PRESSURE CEMENT Distance to Property Line (ft): 6.8 MILES

Sealed By: EPIFANIO HINDSOSA Distance to Septic Field or other
Varianos Mumber NA concentrated contamination (it ) NA

Distance te Septic Tank (ft.). Mo Data
Method of Verification: OWNER

SHALE

Water Level 662 ft. below land surface on 2014-08-16  Measurement Method:  Unknown

Packers: No Data
Sarface Complefion: Surface Sleeve Installed
Type of Pump Submersible Pump Depth (ft.): 1239

Water Level: 600 ft. below land surface on 20140104  Measurement Method:  Unknown Well Tests: Estimated Yield: 130 GPM with 290 ft. drawdown after 24 hours

Completed in Middle Dockum Sand 50gpm Completed in Middle Dockum Sand and
S— e R Trking Muer 352563 e Santa Rosa Sand 130gpm

www.twdb.texas.gov 'I'exas water
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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.

e Calculate the volume of fresh, slightly saline, moderately saline, and
very saline groundwater

e Solicit stakeholder comments on final reports

e Evaluate areas for future zone designation and conduct modeling
(possible)

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

— www.twdb.texas.gov/innovativewater/bracs/HB30.asp
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Stakeholder Input Needed

e Additional Dockum Well Data
— Aquifer Tests
— Water chemistry

* |Injection well data

e Current use of brackish groundwater for
domestic, agricultural, and public supply.
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