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Brackish Groundwater in 
Aquifers of the Upper Coastal 

Plains, Central Texas
• Full report with GIS data to be 

released this year
• Report authors:

– John E. Meyer, P.G.
– Andrea D. Croskrey, P.G.
– Alysa K. Suydam, G.I.T.
– Nathaniel Van Oort
– Erika Mancha, E.I.T.
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Presenter
Presentation Notes
-this is a massive study where we mapped stratigraphy, lithology, and water quality for 5 aquifers in central Texas-study initiated approximately 2011 or 2012-sitting at about 300 pages, with 9 large-format cross-sections-John and Andrea are responsible for all aspects of the full report-I contributed to the lithology and salinity mapping and volume calculation phases of the full report-Nathan contributed to the stratigraphic mapping portion of the study, but left before subsequent phases were completed-Erika provided general oversight and helped edit the report



Map brackish groundwater

1. Stratigraphy
2. Lithology
3. Water Quality

All this data is managed in an MS 
Access Database (available for 
download)
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Texas Water Development 
Board (TWDB)

Create a 50-year State Water 
Plan every 5 years

Brackish Resource Aquifer 
Characterization System 

(BRACS)

Outreach

$$$

State 
Water 
Plan

Data

http://www.twdb.texas.gov/innovativewater/bracs/studies.asp

Presenter
Presentation Notes
the TWDB is a state agency in Texas tasked with helping to plan for water supply over 50-year horizonsthree main public functionsPublish the State Water Plan every 5 years. To do this, the TWDB works with 16 Regional Water Planning Areas. The TWDB provides population and water supply estimates, and with this data these Regional Water Planning Areas come up with strategies to ensure water needs/demands are met. These strategies end up in the State Water PlanProvide financial assistance for water supply projects. The TWDB has a couple of funding mechanisms to provide mostly low-interest loans to municipalities for water projects. The projects can be for water supply, wastewater management, etc. In order to receive assistance, projects need to be in the State Water Plan.Conduct water research and collect data. The data collected support water supply planning and are useful for both cities and water suppliers.I work for water research wing of the agency, and specifically for the BRACS programwe map TWDB designated major and minor aquifers from outcrop to about 10,000 mg/L Total Dissolved Solids (TDS)our goal is to provide better estimates of the quantity, quality, and location of brackish groundwater in the statewe accomplish this by mapping aquifer stratigraphy, lithology, and water qualityall study data and interpretations saved in the BRACS databasedownload the BRACS database and Data Dictionary here http://www.twdb.texas.gov/innovativewater/bracs/database.asp



Why map brackish groundwater?
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• 8 of 16 Regional Water 
Planning Areas identified 
brackish groundwater 
desalination as a strategy

Presenter
Presentation Notes
”Drought of Record” occurred in Texas in the 1950s, most significant in terms of duration and intensity (October 1950 to February 1957) (TWDB, 2017)2011 was worst 1-year drought on recordexpected 111,000 acre-feet of brackish desal by 2070 (~1.3% of water supply in Texas) (TWDB, 2017)about 0.137 cubic km111,000 acre-feet is about 36 billion gallons (36,191,564,000)2018, City of Austin used about 38.5 billion gallons (~960,000 people) (https://www3.twdb.texas.gov/apps/wcreps/wcreports.aspx) (TWDB, 2020)ReferencesTinker, R., 2011, U.S. Drought Monitor – Texas, October 4, 2011: https://droughtmonitor.unl.edu/data/png/20111004/20111004_tx_trd.png (accessed February 2020).TWDB (Texas Water Development Board), 2017, Water for Texas, 2017 State Water Plan: Texas Water Development Board, 133 p.TWDB (Texas Water Development Board), 2020, Water Conservation Annual Report – Water Use Data: Texas Water Development Board.



Upper Coastal Plains Central  
study setting

5

Epoch Group Formation USGS nomenclature Texas Hydrogeologic unit
Caddell

Jackson Moodys Branch Vicksburg-Jackson
confining unit Yegua-Jackson Aquifer

Hiatus
Yegua Upper Claiborne Aquifer
Cook Mountain Middle Claiborne Confining unit
Hiatus Confining unit
Sparta Sparta Aquifer
Weches Middle Claiborne Aquifer Confining unit

Claiborne Hiatus
Queen City Queen City Aquifer
Reklaw

Eocene Hiatus Lower Claiborne confining unit Confining unit

Carrizo

Hiatus Lower Claiborne – upper Wilcox
Sabinetown Aquifer

Carrizo-Wilcox Aquifer
Wilcox Rockdale

Middle Wilcox Aquifer
Seguin

Paleocene

Midway
Wills Point Midway confining unit Confining unit

Stratigraphic column showing the relationship between the epochs, formations, and hydrogeologic 
units. The United States Geological Survey (USGS) nomenclature is based on Ryder (1996). Texas 
hydrogeologic units are based on TWDB (2007) and George and others (2011). This table does not 
reflect the entire Jackson or Midway stratigraphy. This table is not scaled vertically in uniform units 
of time.

Presenter
Presentation Notes
parts of 14 counties, approximately 5,900 square miles (15,280 square kilometers)mapped 8 Eocene stratigraphic units Wilcox, Carrizo, Reklaw, Queen City, Weches, Sparta, Yeguagenerally dip and thicken to the SE toward the Gulf of MexicoLithology primarily gravel, sand, silt, clay, and occasionally ligniteStructural features to noteSan Marcos Arch, structural high approximately NW-SE in the Gonzales and Wilson counties areaTwo salt related fault complexes, Milano Fault Zone and Karnes Trough Fault ZoneYoakum Canyon – clay filled canyon feature, origin debatedReferencesEwing, T.E., 1991, The tectonic framework of Texas: The University of Texas at Austin, Bureau of Economic Geology report to accompany the Tectonic Map of Texas, 36 p. and one plate.George, P.G., Mace, R.E., and Petrossian, R., 2011, Aquifers of Texas: Texas Water Development Board Report 380, 172 p.Ryder, P.D., 1996, Ground water atlas of the United States, segment 4 Oklahoma and Texas: U.S. Geological Survey Hydrologic Investigations Atlas 730-E, 30 p.TWDB (Texas Water Development Board), 2007, Water for Texas 2007, Volume II: Texas Water Development Board Report GP-8-1, 392 p. 



PWS: Public Water System threshold for fresh water, TX Commission on Environmental Quality
BUQ: Base Useable Quality water, TX Railroad Commission
USDW: Underground Source Drinking Water, US Environmental Protection Agency

Salinity mapping
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Groundwater Salinity 
Classification

Salinity Class 
Code

Total Dissolved Solids
(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

modified from Winslow and Kister (1956) USGS WSP 1365

Seawater

Most Texas 
Major/Minor 
Aquifer 
Mapped Limit

BUQ

USDW

PWS

Presenter
Presentation Notes
no legal definition of brackish in TexasMajor/minor aquifer mapping exceptions: Edwards Balcones Fault Zone (mapped to ~1,000 mg/L TDS), Dockum (5,000 mg/L TDS), Rustler (5,000 mg/L TDS), and Blaine (10,000 mg/L TDS)we also mapped combinations of classes for the UCPC studyReferencesWinslow, A.G., and Kister, L.R., 1956, Saline-water resources of Texas: U.S. Geological Survey Water-Supply Paper 1365, 105 p.



Measured and estimated water quality 
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Presenter
Presentation Notes
measured water quality typically limited to where people drill water wells (biased fresh and shallow)measured water quality alone insufficient to map beyond 1,000 mg/L TDSusing both measured water quality and estimated water quality provides a more complete picture of aquifer salinity



Measured and estimated water quality
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Salinity mapping – data points

• Not all measured water quality 
used
• Need a known sample interval

• Calculated water quality
• Rwa minimum method (modified 

from Estepp, 1998), based on 
Archie’s equation (1942)

•
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Aquifer

# of 
mapped 

measured 
water 

quality 
points

# of 
mapped 

TDS 
estimates 
from logs

# of salinity 
class points 

from 
calculations

Wilcox 710 1,867 605

Carrizo 676 1,283 854

Queen City 161 951 611

Sparta 34 436 421

Yegua 72 643 279

Total 1,653 5,180 2,770

𝑅𝑅𝑤𝑤 = 𝑅𝑅o × 𝜙𝜙𝑚𝑚

Presenter
Presentation Notes
we use measured water quality only from wells where we know the construction/completion information. This limits the number of samples but ensures we are mapping water from the aquifer of interestonly use “balanced” values (sum the groundwater components, balanced if within +/-5% of the lab reported TDS value)simple looking equation, but we make formation temperature corrections and water chemistry corrections and then convert Rw to Cw to TDSfull description of calculation methodologies will be in the published reportadditional thorough explanation of log calculation methodology for this study (http://www.twdb.texas.gov/innovativewater/bracs/doc/PowerPoints/4-1_Croskrey_Utilizing_Resistivity_Logs_QC_Fm_TDS_20190325.pdf?d=4060.9049999620765)ReferencesArchie, G.E., 1942, The electrical resistivity log as an aid in determining some reservoir characteristics: Petroleum Technology Volume 5, p. 54-62.Estepp, J.D., 1998, Evaluation of ground-water quality using geophysical logs: Texas Natural Resource Conservation Commission, unpublished report, 516 p.



Salinity mapping process
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Presenter
Presentation Notes
Salinity mapping is mostly hand-contouringtypical process isCalculate enough points for a good initial densityDraw initial draft contoursAdd more calculations to help pin contour lines downCompare draft lines to net sand rasters. Can odd or unexpected salinity patterns be explained by changes in lithology? Make modifications to the draft lines as needed. (bottom left box)Compare draft lines to mapped faults. Can odd or unexpected salinity patterns be explained by faulting? Make modifications to the draft lines as needed. (bottom middle box)Once draft lines are sufficiently pinned down with regards to data points and geology, we used the Spatial Analyst Topo to Raster tool to interpolate the points. We compared interpolated contours to the hand-drawn contour. We would modify lines to match the interpolations if the difference was where to place a line between two points if the general line trends were the same. The interpolations obviously do not handle mixed-class salinity or geology-based salinity changes well. (bottom right box)ReferencesEwing, T.E., 1991, The tectonic framework of Texas: The University of Texas at Austin, Bureau of Economic Geology report to accompany the Tectonic Map of Texas, 36 p. and one plate.



Salinity mapping process 
(continued)
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1st draft – team 
member 1

1st draft – team 
member 2

Thiessen 
polygons

Final salinity 
map

Presenter
Presentation Notes
Typical salinity mapping process continuedWilcox mapping was particularly complex compared to other aquifers, so a team member proposed an early draft to the team to make sure they weren’t way off track (1st draft – team member 1)A second team member took the same point data, and hand-contoured it using the previously described check points. Additionally, this team member added additional well control and ended up with a different proposed draft salinity class map. (1st draft- team member 2)After a draft salinity class map is made, the team would discuss it. Typical questions would be, can we delineate any additional unmixed salinity classes? Does this line go here rather than there? Etc.Based on team discussion about the draft, we would add new well control, repeat the geology and interpolation checks, and modify the salinity classes. Time spent on this task depended on the complexity of the aquifer and/or the available well control.When we got toward a final draft, we would construct Thiessen polygons. We did this to investigate the well density with regards to the salinity classes and confirm that larger Thiessen polygons were in fact areas with low well density. Additionally, we did this to get an alternative perspective on decisions of where to place lines. For example, it may be obvious to group a well point with a certain salinity class to us, but based on point density alone would not make sense. We looked at these differences and used best professional judgement when placing lines.Draft salinity class maps were reviewed by the team before finalization.



Volume calculation input data
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Presenter
Presentation Notes
salinity class mapping was the final piece needed for volume calculationswe used a polygon volume grid rather than rasters for calculations because we believe they are more accessible to a casual audience (i.e. you can use one shapefile v using many rasters for calculations)due to computer processing speeds, we did math with the grid centroid points rather than the grid polygonswe attributed the centroids with politically relevant information like county or Groundwater Conservation District nameadditionally, we attributed the centroids with data necessary for volume calculations like net sand raster values, aquifer bottom elevation, aquifer thickness, whether a centroid was in the outcrop or subcrop, the static water level elevation (outcrop only), etc.ReferencesEwing, T.E., 1991, The tectonic framework of Texas: The University of Texas at Austin, Bureau of Economic Geology report to accompany the Tectonic Map of Texas, 36 p. and one plate.Fisher, W.L., and McGowan, J.H., 1967, Depositional systems in the Wilcox Group of Texas and their relationship to occurrence of oil and gas: Gulf Coast Association of Geological Societies Transactions Volume 17, p. 105-125. 



Volume calculation method
• Using the volume grid for each 

mapped aquifer
• Volume = [Area] x [Saturated 

Thickness] x [Specific Yield]
– Area: 250 feet x 250 feet (grid cell 

size)
– Saturated Thickness

• Subcrop: thickness of net sands
• Outcrop: [thickness of the static water 

level] x [percent sand]
– Specific Yield: value used from other 

studies
• Deeds and others (2010) and Young and 

others (2018) 13

Aquifer 
outcrop

Aquifer 
subcrop

Aquifer

Saturated 
thickness

SWL

Confining 
unit

Presenter
Presentation Notes
subcrop: thickness of net sands used as a proxy for the saturated thickness since aquifers are not 100% sand. Net sand values were derived from the interpolated net sand rasters (data fed to interpolation burned back into raster)subcrop: did not calculate volumes with storativity for two main reasons 1) not enough data and poor distribution of data (biased in and near outcrop) and 2) volume due to storativity was assumed to be a small percent of total calculated groundwater volume outcrop: for the saturated thickness we used the thickness of the static water level multiplied by the percent sandReferencesDeeds, N.E., Yan, T., Singh, A., Jones, T.L., Kelley, V.A., Knox, P.R., Young, S.C., 2010, Groundwater Availability Model for the Yegua-Jackson Aquifer: INTERA, Inc., contract report to the Texas Water Development Board, 582 p.Young, S.C., Jigmond, M., Jones, T.L., and Ewing, T., 2018, Groundwater availability model for the central portion of the Sparta, Queen City, and Carrizo-Wilcox aquifers: INTERA, Inc. and Frontera, contract report to the Texas Water Development Board, variously paginated.



Volume summary slide
• Significant brackish 

resources in the study 
area

• Additional brackish 
groundwater in mixed 
classes

• Distribution of brackish 
groundwater is complex

• Site-specific studies are 
necessary before 
developing any well 
fields
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Aquifer

Brackish 
groundwater*

(millions of 
acre-feet)

Total 
groundwater 
(millions of 
acre-feet)

Brackish 
groundwater* 

(km3)

Total 
groundwater 

(km3)

Wilcox 111.99 321.24 138.14 396.24

Carrizo 57.49 204.26 70.91 251.95
Queen 
City 20.29 51.90 25.03 64.02

Sparta 6.34 11.74 7.82 14.48

Yegua 42.96 78.13 52.99 96.37

Total 239.07 667.27 294.89 823.06
*volume of brackish groundwater in salinity classes that do 
not contain fresh or saline groundwater

Presenter
Presentation Notes
we use acre-feet for water volumes at the TWDBan acre-foot is the volume of water required to cover a level acre with a foot of waterthere is additional brackish groundwater in the study area, but it is in salinity classes mixed with fresh or saline groundwater, e.g. a mixed fresh and slightly saline class. In these cases we couldn’t sufficiently discriminate a boundary between the brackish and non-brackish groundwater, so we did not distinguish the volumes in these classesquick notesThe wilcox had both the most total water and the most brackish (~1/3), as it is the thickest mapped aquiferThe carrizo has the both the second most amount of total and brackish groundwater, but very different proportions (~1/4). The carrizo has significant amounts of downdip fresh groundwaterBoth the wilcox and carrizo are “major” aquifers (large footprint and significant volumes)Queen city, sparta, and yegua are “minor” aquifers (small footprint and significant volumes or large footprint and minor volumes)Queen city, sparta, and yegua are all about 40-50% brackishSparta was the thinnest aquifer and we mapped no mixed salinity classesaquifer specific volume slides to follow



Wilcox Aquifer quick facts
• Up to 3,200 feet thick (975 m)
• Thickest northeast of the San 

Marcos Arch (structural high)
• Up to 2,100 feet of net sands (640 

m)
• Yoakum Canyon – shale filled 

canyon
• 710 mapped measured water 

quality samples
• 1,867 calculated TDS values
• 2 to 5 vertical salinity classes per 

well in mixed wells
15

Presenter
Presentation Notes
wilcox was the thickest mapped aquiferoutcrop and immediate downdip areas are mapped as mixedif Wilcox Group was mapped as the Hooper, Simsboro, and Calvert Bluff Formations (where they exist), fresh salinity classes may have been apparent in the Simsborowater wells in outcrop do not fully penetrate the Wilcox, often shallower than total thicknessOil and gas wells have surface casing to protect shallow aquifers, which precludes us from “seeing” the shallow Wilcox with most geophysical well logsReferencesTWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Wilcox salinity map and 
volume
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Salinity 
class

Volume of groundwater 
(millions of acre-feet)

Volume of 
groundwater 

(km3)
Fr-Ss 27.95 34.48
Fr-Ss-Ms 7.33 9.04
Ss 21.52 26.54
Ss-Ms 56.62 69.84
Ss-Ms-Vs 19.73 24.34
Ms 33.85 41.75
Ms-Vs 44.03 54.31
Ms-Vs-Br 4.06 5.01
Vs 52.74 65.05
Vs-Br 29.94 36.93
Br 23.47 28.95

Presenter
Presentation Notes
had the most complex salinity mapping of the projectthickness of net sands seems to correlate with mixed salinity classes, thicker net sands NE of San Marcos Arch, wider “transition” mixed classes (i.e. Ss-Ms-Vs1)the location of the Yoakum Canyon also seems to coincide with some salinity patterns, probably limits lateral groundwater flowwe do not capture the extent of moderately saline groundwater along the SW border OR higher bicarbonate makes water look fresher? More deep, measured samples would help explainReferencesTWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Carrizo Aquifer quick facts
• Up to 1,500 feet thick (457 m)
• Thickest southwest of the San 

Marcos Arch (structural high)
• Up to 1,000 feet of net sands (305 

m)
• 676 mapped measured water 

quality samples
• 1,283 calculated TDS values
• 2 to 5 vertical salinity classes per 

well in mixed wells
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Presenter
Presentation Notes
significant freshwater resources further downdip than in the other aquifers of this project, “massive” sandsReferencesTWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Carrizo salinity map and 
volume
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Salinity 
class

Volume of groundwater
(millions of acre-feet)

Volume of 
groundwater 

(km3)

Fr 46.37 57.20
Fr-Ss 46.69 57.59
Ss 20.40 25.16
Ss-Ms 22.40 27.63
Ms 14.69 18.12
Ms-Vs 8.79 10.84
Vs 33.37 41.16
Vs-Br 0.94 1.16
Br 10.61 13.09

Presenter
Presentation Notes
fresh groundwater can extend more than 20 miles downdip from the outcrop thicker net sands SW of San Marcos Arch, broader transition from fresh to salinenarrow transition from fresh to saline NE of San Marcos Archthicker net sands in area overlying Yoakum Canyon, broader salinity transitionwe did not capture the full extent of brackish groundwater along the SW boundary of the study area, will be addressed by future studiesReferencesTWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Queen City Aquifer quick 
facts

• Up to 1,000 feet thick (305 m)
• Up to 600 feet of net sands (183 

m)
• 161 mapped measured water 

quality samples
• 951 calculated TDS values
• 2 to 3 vertical salinity classes per 

well in mixed wells
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Presenter
Presentation Notes
ReferencesTWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Queen City salinity map 
and volume
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Salinity 
class

Volume of 
groundwater 

(millions of acre-feet)

Volume of 
groundwater 

(km3)

Fr 3.48 4.29
Fr-Ss 4.22 5.21
Ss 10.82 13.35
Ss-Ms 2.87 3.54
Ss-Ms-Vs 0.42 0.52
Ms 6.60 8.14
Ms-Vs 0.38 0.47
Vs 23.11 28.51

Presenter
Presentation Notes
from SW boundary of study area to central Wilson county, high-destructive wave-dominated delta system (Guevara and Garcia, 1972)transition from fresh to very saline groundwater ~14 milesstrandplain depositional system from central Wilson to central Gonzales counties (Guevara and Garcia, 1972)narrow transition from fresh to very saline groundwater (4 to 8 miles)high-constructive lobate delta system in eastern Fayette county and NE of study areatransition from fresh to very saline groundwater ~17 milesReferencesGuevara, E.H., and Garcia, R., 1972, Depositional systems and oil-gas reservoirs in the Queen City Formation (Eocene) Texas: The University of Texas at Austin, Bureau of Economic Geology Geological Circular 72-4, 22 p.TWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Sparta Aquifer quick facts
• Up to 300 feet thick (91 m)
• Deposited as strandplain/barrier 

bar system in study area (Ricoy and 
Brown, 1977)

• Up to 150 feet of net sands (46 m)
• 34 mapped measured water 

quality samples
• 436 calculated TDS values
• Zero wells mapped with mixed 

salinity classes
21

Presenter
Presentation Notes
thinnest mapped aquiferReferencesRicoy, U.R., and Brown, L.F., Jr., 1977, Depositional systems in the Sparta Formation (Eocene) Gulf Coast Basin of Texas: The University of Texas at Austin, Bureau of Economic Geology Geological Circular 77-7, 16 p.TWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Sparta salinity map and 
volume
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Salinity 
class

Volume of 
groundwater 

(millions of acre-feet)

Volume of 
groundwater 

(km3)

Fr 0.54 0.67

Ss 3.48 4.29

Ms 2.86 3.53

Vs 4.86 5.99

Presenter
Presentation Notes
full extent of moderately saline groundwater not captured in the NE part of the study areahigh-constructive delta facies, Fayette county to NE (Ricoy and Brown, 1977), broader transition from fresh to saline groundwater, more than 22 miles in Fayette countystrandplain/barrier bar system from Atascosa to Fayette (Ricoy and Brown, 1977), narrow transition from fresh to saline groundwater (3 to 7 miles)ReferencesRicoy, U.R., and Brown, L.F., Jr., 1977, Depositional systems in the Sparta Formation (Eocene) Gulf Coast Basin of Texas: The University of Texas at Austin, Bureau of Economic Geology Geological Circular 77-7, 16 p.TWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Yegua Aquifer quick facts
• Up to 1,100 feet thick (335 m)
• Up to 500 feet of net sands 

(152 m)
• 72 mapped measured water 

quality samples
• 643 calculated TDS values
• 2 to 7 vertical salinity classes 

per well in mixed wells
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Presenter
Presentation Notes
individual fluvial-deltaic depositional sequences masked by looking at cumulative sand for the formationwe were unsurprised to see indistinct salinity transitions and poor quality water in the outcrop, poor quality water in Wilson county documented by Anders (1957)ReferencesAnders, R.B., 1957, Ground-water geology of Wilson County, Texas: Texas Board of Water Engineers Bulletin 5710, 62 p.TWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Yegua salinity map and 
volume
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Salinity 
class

Volume of 
groundwater 

(millions of acre-feet)

Volume of 
groundwater 

(km3)

Fr-Ss-Ms 10.16 12.53

Ms 42.96 52.99

Ms-Vs 8.11 10.00

Vs 16.90 20.85

Presenter
Presentation Notes
we did not capture the full extent of moderately saline groundwater in the NE part of the study areadifficult to delineate unmixed salinity classes in the outcropwater wells often partially penetrate the aquiferOil and gas well surface casing to protect shallow groundwater precludes us from “seeing” the shallow subsurfacedocumented mixed/poor quality for Wilson county in Anders (1957)potentially could have mapped more fresh water and/or unmixed salinity classes if we subdivided the Yegua into depositional episodesReferencesAnders, R.B., 1957, Ground-water geology of Wilson County, Texas: Texas Board of Water Engineers Bulletin 5710, 62 p.TWDB (Texas Water Development Board), 2007b, The Geologic Atlas of Texas: U.S. Geological Survey, contract geodatabase to the Texas Water Development Board, Version 3, one geodatabase.



Conclusions
• We hand-contoured more than 6,800 TDS values in 5 aquifers to 

map groundwater salinity
• We estimate there are more than 230 million acre-feet of brackish 

groundwater in the study area (284 km3)
• Regional geology seems to influence groundwater salinity
• Study results can be used to locate areas suitable for site-specific 

desalination studies
• All well points, data, and interpretations are saved in the publicly 

available BRACS database
• Study report (and GIS datasets) will be available at the TWDB 

website when published
– (http://www.twdb.texas.gov/innovativewater/bracs/studies.asp)

25

http://www.twdb.texas.gov/innovativewater/bracs/studies.asp
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Questions?
Alysa Suydam, G.I.T.
Hydrologist
Innovative Water Technologies
Texas Water Development Board
alysa.suydam@twdb.texas.gov
(512) 936-9488

www.twdb.texas.gov/innovativewater/index.asp

mailto:alysa.suydam@twdb.texas.gov
http://www.twdb.texas.gov/innovativewater/index.asp
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