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Project Objectives

Evaluate the fresh, brackish, and saline
groundwater resources of the Trinity Aquifer

— Evaluate groundwater, water chemistry, and
geophysical log data available in the study area

— Develop and employ a technical approach for
estimating total dissolved solids (TDS) from
geophysical logs

— Delineate fresh, brackish, and saline groundwater

both horizontally and vertically in the aquifers of the
project area

— Calculate brackish groundwater volumes
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Geology of the Trinity Aquifer
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Trinity Geologic Framework:
GAM Hydrostratigraphy Work Flow (Kelley and others, 2014)

Build Well Log Database
* BRACS, BEG, TCEQ PWS, Q-logs, commercial sources

Correlate Stratigraphic Surfaces
* Oiriginal work but built off of previous studies

Interpret Lithologies from Well Logs
* Vertical record of interbedded lithologies — 5 to |0 foot scale

Map Layer Thicknesses and Compositions
* Structure, isopach, net sandstone maps

Interpret Depositional Environments
* Enhance predictability between wells — defines properties
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Well Log Database (kelley and others, 2014)

1193 wells with
depth registered
image logs

* 109 wells with
digitized logs
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WVell Log Corre|ati0nS/LithO|OgieS (Kelley and others, 2014)
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Hydrostratigaphic Surfaces (kelley and others, 2014)
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ISOPaCh H)’drOStratigaPhiC Units (Kelley and others, 2014)
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Salinity Zone Determination

e Use hydrostratigraphic framework to designate which
water wells are completed exclusively in unique units.

e Use TDS values derived from groundwater samples
taken in these wells to provide control in “up-dip”
areas dominated by fresh and slightly saline
groundwater production.

e Calculate TDS values from geophysical well logs to
provide control in “down-dip” areas typified by higher
salinity groundwater.
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RESiStiVity Ratio Method (Alger, 1966; Estepp, 1998)

BRACS well ID 35809
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e Other required
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(temperature, depths,
etc.) on log header (not
shown)
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Calculated total dissolved solids (TDS) using the resistivity ratio method
for Hosston water wells that have a sampled water quality

State Well TDSNacl TDSNaCl to Calculated TDS Measured
Number TDS Multiplier TDS
(ohm m)
. '.' . =

Interval Over
Screen
2,494 2,611

Interval

4061501 1,136 1,208 28 27
1,212 1,226 43 52

1,237 1,252 40 44

4062801 2,209 2,307 33 27
2,326 2,358 39 33

5805902 2,191 2,287 26 24
2,293 2,310 24 23
2,321 2,418 30 26

1850501 2,278 2,295 27 14
2,298 2,321 27 14
2,350 2,392 34 17
2,404 2,466 24 13
2,479 2,493 20 12

4026102 565 612 36 38

1,892 g 33 30
2,009 ’ 40 39

3301301 2,016 Y 23 19

2,068 g 17 16
2,088 b 24 20

2,186 5 26 24
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Total Dissolved Solids: Sampled vs Calculated
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A) Sampled total dissolved solids plotted against calculated total
dissolved solids using the resistivity ratio method.

B) Sampled total dissolved solids plotted against calculated total
dissolved solids using the resistivity ratio method, with higher
sampled concentration well pair results added.
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Trinity Salinity Zones:

Measured and calculated water quality for Paluxy and Glen Rose units
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Trinity Salinity Zones:

Measured and calculated water quality for Hensell and Pearsall units
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Trinity Salinity Zones:
Measured and calculated water quality for Hosston Formation
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Volumes of fresh, moderately saline,
slightly saline, very saline, and total
groundwater volumes

Total Volume (Acre-feet)

Aquifer Unit Slightly saline Moderately saline Very saline

Paluxy

114,748,000

80,676,000

64,503,000

81,312,000

341,239,000

Glen Rose

107,622,000

137,657,000

114,292,000

79,875,000

439,446,000

Hensell

94,766,000

63,080,000

34,648,000

20,647,000

213,141,000

Pearsall

31,834,000

52,494,000

52,433,000

31,124,000

167,885,000

Hosston

171,110,000

246,770,000

232,964,000

256,357,000

907,201,000

Total
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Next Steps

* House Bill 30, passed by the 84th Texas Legislative Session in
2015, requires the TWDB to identify and designate brackish
groundwater production zones in the aquifers within the
state.

* An expanded version of this study that includes groundwater
production modeling (Robinson and others, 2019), will
provide the data necessary for the TWDB to designate
brackish groundwater production zones at a public board
meeting in 2019.
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