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Disclaimer:  All of the information provided in this report is believed to be 

accurate and reliable; however, the authors or associated agencies assume no 

responsibility for any errors or for the use of the information provided. 
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Fieseler and Al Broun during geophysical logging; Top Right-Opened core barrel 

revealing recovered Hensel core; Middle-Al Broun examining recovered core; 

Bottom left-Joe Vickers overseeing pump test; Bottom right-Risers used during 
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Executive Summary 

In August 2017 the Hays Trinity Groundwater Conservation District (HTGCD) drilled the first of 

four planned wells within district boundaries as part of the dedicated monitoring well project. The 

preliminary results of the drilling and evaluation program are contained in this report. Several facets of 

the lithostratigraphy (detailed core description) and aquifer evaluation are still being analyzed but the 

data collection from drilling operations and aquifer testing are complete. The monitor well was drilled 

for HTGCD by Geoprojects International. It is located in Henly, Hays Co. Texas on land belonging to the 

Skipton family.  

The primary goals of the drilling project were successfully accomplished and the well was 

completed as an HTGCD Middle Trinity monitor well.  A complete Trinity section was penetrated and the 

hole bottomed in Paleozoic age rocks at 761.5 feet.  During drilling, the borehole encountered water in 

the Middle Trinity, Cow Creek geologic formation (sub-aquifer) and in the Lower Trinity, Hosston 

formation. The Cow Creek is the standard producing interval in the Henly area. A 24 hour pumping test 

was run after the well had been developed and the Cow Creek interval isolated. The well was pumped at 

the rate of 22 gpm with 43 feet of drawdown. A static water level (hydraulic head) of 373 feet was 

measured. The thickness of the saturated wellbore interval and the water level trend will be important 

factors to monitor with respect to the possibility of drawdown during a dry period. However, the current 

yield is consistent with other local Middle Trinity wells and should be sufficient for residential and small 

business use. The community should be aware of the ongoing need to conserve water and to consider 

rainwater collection in order to preserve the aquifer. 

 A geochemical analysis of the Cow Creek formation water showed high TDS and sulfates, similar 

to nearby wells. Although not a health hazard, the water may have to be treated for domestic use. 

Ongoing sampling and geochemical analysis from the monitor well will provide data on changes in water 

quality over time.  

In addition to the above operations, a formation evaluation program was run on the well 

including: geophysical logging, geologic cutting samples description, conventional core description and a 

downhole video. The following are noted: 

1. The top of Lower Trinity age rocks was found at 552 feet. The Sligo carbonate and the upper 

beds of the Hosston were dry however water was encountered in a conglomerate at 670 

feet. It is estimated that the interval could yield 20-30 gpm. We were unable to collect a 

clean sample but the water quality is probably similar in character to the Middle Trinity 

analysis. The Hosston will provide an alternative target for local water wells. 

2. ¢ƘŜ [ƻǿŜǊ DƭŜƴ wƻǎŜ άǊŜŜŦŀƭκƳƻǳƴŘέ ŦŀŎƛŜǎΣ ǘƘŀǘ ƛǎ ǇǊƻŘǳŎǘƛǾŜ ŀǘ ƻǘƘŜǊ Hays Co. locations, 

was not present in this well. No water was encountered in either the Upper or the Lower 

Glen Rose geologic formations. 

3. Geophysical logs were correlated with nearby wells and formation tops picked; a 

lithostratigraphic column was constructed based on log interpretation combined with 

sample descriptions and the downhole video images. The caliper log identified washouts in 
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the Hammett claystone and cavities or voids at the base of the Hensel and top of the Cow 

Creek formations. The latter are interpreted to be conduits for groundwater movement. 

4. A conventional core was cut from 340 to 470 feet with excellent recovery including a section 

of the productive Cow Creek reservoir rock. The core was slabbed and photographed at the 

Bureau of Economic Geology (BEG) core warehouse. The remarkable detail of the Hensel 

and Cow Creek rock should provide important data on the depositional history, diagenesis 

and fluid migration of the Middle Trinity aquifer.  

5. There was no indication of groundwater or reservoir rock in the short Paleozoic section 

penetrated. Drilling for Paleozoic aquifers in western Hays Co. would be very deep.   

 

A 1 HP pump was installed in the Skipton well on November 17and set at 420 feet. Groundwater 

samples from the Cow Creek sub-aquifer will be collected and analyzed at selected intervals during the 

year. The resulting data will be posted on the HTGCD website. The TWDB will install a transducer and 

telemetry system which will transmit real-time water level and conductivity data to the World Wide 

Web. This data will be posted on TWDB and HTGCD websites. The Skipton monitor well, although 

important to regional mapping efforts, will be extremely helpful to local well owners by providing real-

time water levels and ongoing geochemical analysis.   

Scope and Purpose of the HTGCD Monitor Well Project 

The Hays Trinity Groundwater Conservation District (HTGCD) has been tasked by the Texas State 

Legislature to conserve, preserve, recharge, and prevent waste of groundwater within western Hays 

County. An important part of that mission is regular monitoring of the water levels within the Trinity 

Aquifer in order to observe changes in aquifer conditions over time. Recording and analyzing hydraulic 

head (water levels) in wells throughout a groundwater district provides critical data for calculating 

available groundwater and tracking trends. HTGCD has been monitoring water levels in local wells since 

the district was created in 2001. Currently, water levels are monitored in 51 wells within HTGCD 

boundaries.  However, these wells are privately owned, which presents a number of challenges: Access 

to a well can be lost if the property changes ownership; data reliability may be poor due to pumping in 

the monitoring well; and there is often uncertainty on how a given well is completed and which aquifer 

unit it is producing from. The merit of this type of data is greatly enhanced when water level 

measurements are taken consistently over many years from wells that have been properly completed 

and are not being regularly pumped. 

 The HTGCD dedicated monitoring well project proposes to drill wells within the district for the 

express purpose of monitoring water levels within the Trinity Aquifer.  These wells will not be regularly 

pumped, and should provide reliable static water levels. In addition to water levels, a submersible pump 

will be installed in each well to periodically provide water samples for geochemical analysis. These 

analyses will track possible variation in water quality over time and provide insight on the source and 

age of Trinity Aquifer groundwater. The geochemical data can be compared with the TWDB 

groundwater data base and samples from other area wells to assist in regional analysis. All data 
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collected will be shared online with the community and other groundwater districts or relevant 

agencies.  

Site selection 

The Skipton monitor well is located in 

Henly, approximately 8 miles West of 

the City of Dripping Springs (Figure 1). 

This location was chosen for a variety 

of geotechnical reasons. An ongoing 

program of water-level measurement 

and geochemical analysis at the site, 

together with borehole formation 

evaluation, will provide important 

hydrogeological data on local 

groundwater availability: 

1. In an analysis of water levels 

from monitor wells in GMA-9, 

(Hunt, 2012) mapped 

hydraulic head variation from 

2008 ς 2012. Within the 

HTGCD boundary, the greatest 

decline ς ǎƻƳŜ млΩ ς was 

noted in the Henly area. An 

absence of data from Travis 

County makes the absolute 

values questionable, but the 

trend appears real. Substantial 

precipitation during 2016 reversed the downward trend and water levels have remained 

relatively high during 2017 encouraging further drilling and development.  

2. A topographic divide between surface water moving south towards Onion Creek and north 

towards Barton Creek (and the Pedernales River) is apparent along US 290 West and intersects 

the Henly area. Middle Trinity, regional groundwater recharge moving west to east may be 

pirated by Pedernales River drainage; Upper Glen Rose water drains away from the divide and 

may further restrict local recharge. The Henly area seems to have limited recharge that may 

have led to the declining water-level trend. Geochemical analysis of the groundwater, 

geophysical log interpretation and an examination of rock types can provide clues to recharge.  

3. There has been an increase in domestic and commercial drilling along US 290 West and around 

Henly. The Middle Trinity, Cow Creek formation is the primary groundwater producer in the 

immediate area. There is a concern that an extended dry spell and increased groundwater usage 

Figure 1-Location map of Skipton well within HTGCD 
boundaries (green area). 
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may dewater the Middle Trinity. The Lower Trinity, Hosston formation produces groundwater to 

the northeast. This deeper potential can be identified with a test well. 

4. The westward limit of the Ouachita Thrust Belt front is interpreted to cut north-south through 

westernmost Hays County. Unmetamorphosed Paleozoic rock ς that produces groundwater in 

Blanco County- should be present in the subsurface beneath the Lower Cretaceous 

unconformity. The rock type and age of the sub-unconformity Paleozoic section can be 

examined with a test well. 

5. Water quality from Middle Trinity wells has been poor ς high TDS and high sulfates ς in northern 

Hays County. A geochemical analysis of groundwater requires repeated sampling. A detailed 

examination of cuttings samples and core in the Middle Trinity can also provide leads to 

geochemical trends. Well completion practices that isolate the aquifer may be required. 

Geologic Framework 

The Llano Uplift is a broad structural dome in central Texas. Middle Proterozoic igneous and 

metamorphic rocks make up the core of the uplift and Paleozoic sedimentary rocks are exposed on the 

flanks (Johnson, 2004). The Pennsylvanian, Marble Falls Limestone crops out at the nearby Pedernales 

Falls State Park, located some 10 miles northwest of the Skipton monitor well (Barnes, 1982). Paleozoic 

age rocks dip beneath the north-south trending Ouachita Thrust Front that is mapped in the subsurface 

to be just east of Henly. These fundamental geologic features set the base for the transgressive 

Cretaceous sedimentary section that will cover the area (Figure 2). 



 

  HTGCD Technical Report 2017-1227 

  Pg. 8 

  The Uplift set limits to Lower Cretaceous onlap and provided a proximal source for siliciclastic 

deposition; the transgressive wedge of Trinity age sediments rests directly on Paleozoic age rocks and 

was deposited on an irregular surface; gentle subsidence and structural downwarp to the east south-

east was gradual; the Lower Cretaceous, Trinity section was not buried deeply. The shallow-water 

carbonates consist of strandline, lagoonal and tidal deposits; patch reef and shoal deposits give way to 

deltaic, peritidal and sabkha facies along the updip margins of the broad, shallow Comanche Shelf. To 

the west of the Skipton location, in wells drilled in Blanco County, gypsum and anhydrite evaporite 

lenses are encountered throughout the Trinity section (Wierman et al., 2010). 

  Structural movement during the early Miocene uplifted the Edwards Plateau and formed the 

extensional Balcones fault system of normal faults to the east; in the west, the post Trinity, younger 

sedimentary section was mostly stripped off leaving Trinity and Edwards age rocks in juxtaposition along 

the Balcones Fault. While major, identifiable faulting is limited west of the Balcones system; smaller 

faults and widespread joint systems are common. In the Henly area, exposed thin bedded Upper Glen 

Figure 2-Generalized geologic structure map of Texas. LU=Llano Uplift; BFZ=Balcones Fault 
Zone; SM Arch=San Marcos Arch.  
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Rose limestones, dolomites and interbedded dolomitic mudstones are fractured and appear shattered in 

outcrop.  

Field geology in the uppermost reaches of Onion Creek by Watson and Broun, 2018, has 

mapped Upper Glen Rose units first described by Lozo and Stricklin, (1956). Unit 3, a clay-rich section 

with abundant Orbitolina sp., was encountered in the subsurface and has been identified as a shallow 

aquitard around Dripping Springs.  Upper Glen Rose units 1 & 2 are often associated with springs and 

contain layers of gypsum and anhydrite nodules near the base. All of the Upper Glen Rose units may 

contain springs in wet weather. 

Middle Trinity age Lower Glen Rose, Hensel and Cow Creek formations produce groundwater in 

westernmost Hays and eastern Blanco Counties. These units together are classified 

hydrostratigraphically as the Middle Trinity Aquifer. The Cow Creek strandline skeletal-grainstone, 

ŎŀƭŎŀǊŜƴƛǘŜ ŀƴŘ ŘƻƭƻƳƛǘŜ όάōǊƻǿƴ ǎŀƴŘǎέύ ŀǊŜ ǘƘŜ ǇǊƛƳŀǊȅ ǘŀǊƎŜǘ ŦƻǊ ŎǳǊǊŜƴǘ ǿŀǘŜǊ-well drilling. 

The Hammett formation consists of onlapping marine shale that blankets the Lower Trinity 

aquifer and is a regional confining unit. The Lower Trinity at the Skipton monitor well location consists of 

a thin section of Sligo marine carbonate overlying the primarily siliciclastic Hosston formation. A 

conglomerate in the Hosston produces water in northern Hays County. 

Both Middle Trinity and Lower Trinity aquifers can contain relatively poor quality water ς high 

TDS and sulfates- in northwest Hays County.  

Drilling Operations 

During drilling, excellent quality formation cuttings samples were collected at 10 feet intervals. The 

samples were described petrographically with a binocular microscope. A conventional rock core was cut 

from 340 to 470 feet with exceptional recovery. The 130 feet of 2 ¼ inch core included rock from the 

base of the Lower Glen Rose, the complete Hensel formation and an excellent sample of the Cow Creek 

aquifer. The core was slabbed, photographed and described at the BEG core warehouse.  

A downhole video camera was run in the borehole by BSEACD to a depth of 470 feet. The video 

shows close up images of the rock formation including bedding details, fossils and cavities. There is an 

exceptional picture of a cavity in the basal Hensel formation that corresponds to an interpreted conduit 

related to groundwater movement. At total depth, a geophysical logging program was run in the 

borehole by BPGCD. The high quality natural gamma and four-point resistivity logs were used to identify 

formation intervals, rock types and to estimate fluid content. In a separate run, the caliper log clearly 

identified cavities (voids) in the Hensel and upper Cow Creek, and wash-outs (hole enlargements) in the 

Hammett. The logging tools were unable to record to total depth because of caving claystone that filled 

the borehole. 

Following the drilling program, the borehole was plugged back to 514 feet - top of the Hammett 

- in order to isolate and test the primary Cow Creek aquifer. The operator ran casing from surface to the 

top of the plug with 80 feet of screened pipe on bottom. A sand filter-pack was added across the 
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perforated pipe interval and the annulus was grouted to surface with bentonite and cement ς Type H, 

Sulfate resistant Portland cement slurry.  

A 5 HP pump was run into the hole and the well was carefully developed to calculate the 

optimum pump rate for a test. A well-logger recorder was installed in the pumping well and a transducer 

was placed in the neighboring Hostetler well, north of the Skipton location. A 24 hour pumping test was 

performed by Welspec. Water samples were collected following TWDB protocol and submitted to the 

LCRA laboratory for analysis. Static water level was measured at 372.5 feet. Aquifer testing and 

geochemistry results are discussed in later sections in this report. 
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Figure 3-Well construction schematic with gamma curve from geophysical logging and 
generalized stratigraphic column denoting depths of important Trinity Aquifer sub-units. 
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Interpreted Borehole Geology 

The following section presents a geologic description of surface samples, cuttings, and core collected 

during Skipton well drilling operations. Photographs of selected cores are available in Appendix A. In 

addition, geophysical log and downhole camera video is incorporated into the interpretation. A scanned 

copy of geophysical log annotated with geological interpretation is available in Appendix B. Selected 

screen captures from the downhole video can be found in Appendix C. Additional content, including a 

link to the full downhole camera video, will be made available on the HTGCD website: 

www.haysgroundwater.com.  

Surface geology: Outcrop along Mystic Overlook Road adjacent to wellsite, consists of flat lying thin 

bedded, fractured limestone, dolomite and mudstone with gastropod and clam steinkerns; from surface 

and subsurface correlation this section falls within the Upper Glen Rose Unit 6. 

Upper Glen Rose Units 4-6 (0- млнΩύΥ LƴǘŜǊōŜŘŘŜŘ ƭƛƳŜǎǘƻƴŜΣ ŘƻƭƻƳƛǘŜ ŀƴŘ ƳǳŘǎǘƻƴŜΤ ǳǇǇŜǊ плΩ ǿƛǘƘ 

iron staining and minor solution features; surface water moves into solution enhanced fracturing and 

downgradient along bedding planes. These units are associated with contact springs (including Dripping 

Springs) along wet weather creeks. 

Unit 3 (102-мслΩύΥ hǊōƛǘƻƭƛƴŀ ǎǇ ŀōǳƴŘŀƴǘ όάƭŀǎǘ ŀǇǇŜŀǊŀƴŎŜέύ ǿƛǘƘ ŎƻƳƳƻƴ Ƴƻƭƭǳǎƪ ǎǘŜƛƴƪŜǊƴǎΤ ƛƴǘŜǊǾŀƭ 

with prominent claystone, interbedded limestone and dolomite; suggested shallow aquitard limiting 

downward percolation of surface water; sharp sequence boundaries at top and base; widespread, 

correlative unit that can be mapped at surface and from geophysical logs. Unit 3 plays an important role 

in local aquifer recharge closer to Onion Creek. 

Units 1-2 (160-номΩύΥ ¦ǇǇŜǊ нлΩ ǿƛǘƘ ǉǳŀǊǘȊ ǎŀƴŘ ƎǊŀƛƴǎ ŀƴŘ ǘƘƛƴ ǎŀƴŘǎǘƻƴŜ ƛƴ ŎŀǊōƻƴŀǘŜ ƛƴǘŜǊǾŀƭΤ ǉǳartz 

ƎǊŀƛƴǎ ƳŀǊƪ ŎƻǊǊŜƭŀǘƛǾŜ ōŜŘǎΤ ƛƴǘŜǊōŜŘŘŜŘ ŘƻƭƻƳƛǘŜ ŀƴŘ ƳǳŘǎǘƻƴŜΤ ōŀǎŀƭ нлΩ Ŏƻƴǘŀƛƴ ƻƴǎŜǘ ƻŦ 

gypsum/anhydrite crystals, minor solution features, pyrite crystals at base; correlation with contact 

springs in outcrop along stream cuts; sharp break on log suggesting sequence boundary; widespread 

subsurface correlation as top of Lower Glen Rose.  

Middle Trinity Aquifer 

Lower Glen Rose (231-отнΩύΥ [ƻǿŜǊ DƭŜƴ wƻǎŜ ƎǊŀƛƴ όŎŀƭŎŀǊŜƴƛǘŜύ ŀƴŘ ǎƪŜƭŜǘŀƭ ŎŀǊōƻƴŀǘŜ ǊŜǎŜǊǾƻƛǊǎ ƘŀǾŜ 

historically been an important groundwater source in western Hays County. Of particular interest 

however, are that the reefal mound/framebuilder-facies buildups that are well developed to the south, 

in the Blanco River-Cypress Creek watershed, and to the east of Dripping Springs are not present at this 

location. With ongoing development and groundwater demand, coupled with several dry periods, most 

new wells, drilled in the past 10 to 15 years, target the more reliable Cow Creek formation.  

¢ƘŜ [ƻǿŜǊ DƭŜƴ wƻǎŜ ƳŜƳōŜǊ ƛǎ мпмΩ ǘƘƛŎƪ ŀǘ ǘƘƛǎ location and drilled dry (no water was 

encountered). There was no evidence of reefal mound development in the samples or in cores 1-3, 

although thin rudist and carbonate grain shoals can be seen in outcrop. (231-нтнΩύΥ ¢ƘŜ ǳǇǇŜǊ млΩ ƻŦ 

section contains loose gypsum crystals and a rare Corbula (internal mold). The interval is made up of 
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interbedded dolomite and mudstone with grainstone, skeletal hash that is possibly equivalent to the 

ǿƛŘŜǎǇǊŜŀŘ ά/!έ ǎǘǊǳŎǘǳǊŀƭ ƳŀǊƪŜǊ ƴƻǘŜŘ ƻƴ ǘƘŜ ƎŜƻǇƘȅǎƛŎŀƭ ƭƻƎ ŀǘ нслΩΦ όн72-нурΩύΥ ¢ƻǇ ƻŦ ǘƘŜ ǊŜƎƛƻƴŀƭ 

άǳǇǇŜǊ ƳŀǎǎƛǾŜ ŎŀǊōƻƴŀǘŜέ ǳƴƛǘΤ ǊŜŜŦŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ƴƻǘ ǇǊŜǎŜƴǘ ǘƘƛǎ ŦŀǊ ǿŜǎǘΤ ǇŀŎƪǎǘƻƴŜ ǿƛǘƘ ŦƛƴŜ ǘƻ 

very coarse skeletal fragments (miliolids, oysters, rudist fragments, stromatolite laminae and 

intraclasts). (285-оолΩύΥ LƴǘŜrbedded dolomitic limestone, siltstone and mudstone with loose gypsum 

crystals at 300-омлΩΦ ¢ƘŜǊŜ ƛǎ ŀ ǘƘƛƴ monopleura limestone bed at 311-омнΩΦ¢ƘŜ ōŀǎŀƭ рΩ ōŜŘ Ŏƻƴǎƛǎǘǎ ƻŦ 

silty dolomitic mudstone with pyrite crystals. (330-отнΩύΥ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ άƭƻǿŜǊ ƳŀǎǎƛǾŜ 

ŎŀǊōƻƴŀǘŜέ ŀƴŘ άǊŜŜŦ ƛƴǘŜǊǾŀƭέ ŘŜǾŜƭƻǇŜŘ ǘƻ ǘƘŜ Ŝŀǎǘ ŀƴŘ ǎƻǳǘƘΤ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ƳƛŎǊƛǘƛŎ-skeletal and 

micritic-detrital-ǎƪŜƭŜǘŀƭ ƭƛƳŜǎǘƻƴŜ ǿƛǘƘ ƳƛƴƻǊ ǎƛƭǘǎǘƻƴŜΦ .ŀǎŀƭ олΩ ǿŀǎ ŎƻǊŜŘ όŎƻǊŜǎ м-3) looking for 

reservoir (aquifer) potential and transition to underlying Hensel; encountered tite, bioturbated 

limestone and siltstone with no reefal development. The basal beds show a transition from calcareous 

Lower Glen Rose to dolomitic Hensel units. 

 

Hensel (372-пооΩύΥ ¢ƘŜ IŜƴǎŜƭ ŦƻǊƳŀǘƛƻƴ ƛǎ см ŦŜŜǘ ǘƘƛŎƪ 

at this location and is in transition from coarse 

siliciclastic deposition in the west to interlayering with 

Lower Glen Rose carbonates and dolomitic mudstone 

and siltstone strata to the east. As the Hensel changes 

facies to the east, the formation plays an important 

hydrostratigraphic role as an aquitard for the Cow 

Creek. This is a significant change that can be observed 

at the Skipton location (possible unconfined Cow Creek 

aquifer) vs the Dripping Springs Public Water Supply 

wells (confined Cow Creek aquifer). 

The entire formation was cored (cores 4-9). The 

ǳǇǇŜǊ ноΩ Ŏƻƴǎƛǎǘǎ ƻŦ ǎŀƴŘǎǘƻƴŜΣ ǎƛƭǘǎǘƻƴŜ ŀƴŘ ŘƻƭƻƳƛǘƛŎ 

mudstone. The middle section is primarily carbonate 

with some anhydrite at 400-пмлΩΦ¢Ƙƛǎ ƛƴǘŜǊǾŀƭ Ŏŀƴ ƘŀǾŜ 

a thin reefal bed at several localities in the west, as well 

as a thin conglomerate unit (Hunt et al., 2011). Neither 

facies were observed at the Skipton location.  The basal 

unit is a dark gray-green & black dolomitic mudstone 

with quartz grains, coal & woody fragments, pyrite and 

scattered intraclasts.   It rests unconformably over the underlying Cow Creek formation. The caliper log 

shows washouts in the basal Hensel mudstones that are interpreted as conduits providing an important 

avenue for groundwater flow. The lowermost Hensel beds contain very coarse extraclasts and tear-up 

clasts at the contact with the Cow Creek paleosol (Figure 4). Several detailed geological studies have 

been published on the Hensel ς Cow Creek contact in this general area (Stricklin et al., 1971; Amsbury 

and Jones, 1996; Owens and Kerans 2010; Hunt et al., 2011). Additional interpretation of the Skipton 

well cores will add to that understanding and provide important data on groundwater movement. 

Figure 4-Photo of slabbed core at the base 
of the Hensel (Core 10). 
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Cow Creek (433-рмлΩύΥ !ǘ ǘƘŜ ǘƻǇ ƛǎ ŀ ǊŜƭŀǘƛǾŜƭȅ ǘƘƛŎƪ 

transitional paleosol (433-прмΩύΥ tǊƛƳŀǊƛƭȅ ŘƻƭƻƳƛǘŜ 

with coarse extraclasts of Cow Creek limestone and 

gray-green claystone (figure-paleosol photo). This 

interval represents an important zone of reworked 

Cow Creek beachrock and supratidal gypsiferous 

calcrete. It may also mark a transition zone for the 

influx of meteoric surface-water to the underlying 

carbonate section. The caliper log indicates that the 

upper paleosol beds are washed-out and, together 

with the basal Hensel create a conduit for 

groundwater flow and an entry for groundwater 

movement into the skeletal limestone storage units of 

the upper Cow Creek.  

(451-птлΩύΥ {ƪŜƭŜǘŀƭ grainstone to coquina hash with 

excellent moldic porosity (photo- skeletal grainstone); 

(470-рллΩύ ŘƻƭƻƳƛǘŜΣ ŦƛƴŜ ŎǊȅǎǘŀƭƭƛne with good 

porosity and (500-рмлΩύ ǘƘƛƴ ƛƴǘŜǊōŜŘŘŜŘ ŘƻƭƻƳƛǘŜ 

and dolomitic mudstone. The sharp contact with the 

underlying Hammett (rather than the transition seen 

elsewhere) and the apparent absence of some of the 

basal Cow Creek dolomitic mudstones, may indicate a 

minor fault between the two units with slippage along Hammett claystone.   

Hammett (510-ррнΩύΥ ¢ƘŜ IŀƳƳŜǘǘ ŦƻǊƳŀǘƛƻƴ ƛǎ пнΩ ǘƘƛŎƪ ƛƴ ǘƘŜ {ƪƛǇǘƻƴ ǿŜƭƭΦ Lǘ ŀŎǘǎ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ 

aquitard for the underlying Sligo and Hosston units in central Texas. The upper contact with the Cow 

Creek is sharp; lithologically the Hammett consists of dolomitic claystone, gray green and sticky with 

minor thin sandstones and siltstones. Towards the base of the interval is a thin, medium to coarse-

crystalline dolomite with oyster fragments. The basal shale is transgressive; it onlaps the underlying 

Sligo formation. Large washouts are well defined on the caliper log where the clays have sloughed into 

the borehole. Samples below this point carry a high percentage of Hammett claystone. The unit can be a 

drilling and completion challenge in this area and requires careful pre-drill planning.  

Lower Trinity Aquifer 

Sligo (552-рулΩύΥ ¢ƘŜ нуΩ ƻŦ {ƭƛƎƻ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǳǇŘƛǇ ǊŜƳƴŀƴǘ ƻŦ ŀ ǘƘƛŎƪ ŎŀǊōƻƴŀǘŜ ǿŜŘƎŜΦ Lƴ ǿŜƭƭǎ ŀƴŘ 

in the outcrop to the west in Blanco County, the Sligo is absent and Middle Trinity rocks rest directly on 

the Sycamore/Hosston. The upper beds consist of dolomitic limestone with a coarse skeletal hash in a 

fine crystalline matrix. The remainder of the interval is packstone-grainstone, dolomitic, skeletal-

micritic-detrital, and hard and tite. The Sligo is not an aquifer in westernmost Hays County but may 

contain water if fractured, closer to the Balcones Fault Zone. 

Figure 5-Photo of slabbed core from Cow Creek 
formationτtypically an important interval for 
groundwater production within the Trinity 
Aquiferτ (Core 13). 
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Hosston (580-торΩύΥ ¢ƘŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŘŜƭǘŀ ǇƭŀƛƴΣ ǎƛƭƛŎƛŎƭŀǎǘƛŎ Iƻǎǎǘƻƴ ŦƻǊƳŀǘƛƻƴ ƛǎ мррΩ ǘƘƛŎƪ ƛƴ ǘƘŜ 

Skipton well. It is the subsurface equivalent of the Sycamore formation that outcrops 10 miles to the 

northwest at Pedernales Falls State Park. There, the conglomeratic Sycamore can be observed resting 

directly on Pennsylvanian, Marble Falls Limestone. The Hosston does not produce water in the 

immediate Henly area but is a minor aquifer in northern Hays County. It is predominantly coarse 

siliciclastic with reddish brown dolomitic siltstone, mudstone and thin dolomite. The primary producing 

interval contains conglomerate with pea gravel to cobble sized clasts. As long as Middle Trinity 

groundwater is available and fairly good quality, few residential wells are drilled to the Hosston.  

In the Skipton well, ǘƘŜ ǳǇǇŜǊ рлΩ ƻŦ Iƻǎǎǘƻƴ ƛǎ ǎŀƴŘǎǘƻƴŜΣ ŘƻƭƻƳƛǘƛŎΣ ǉǳŀǊǘȊƻǎŜΣ ŦƛƴŜ ǘƻ ƳŜŘƛǳƳ 

grained with some intergranular porosity; & red-brown dolomitic siltstone and mudstone with thin 

bedded, finely crystalline, red brown, silty dolomite. Gypsum/anhydrite crystals were observed at 630-

сплΩΤ ǿƛǘƘ ŦƛƴŜ ǘƻ ƳŜŘƛǳƳ ƎǊŀƛƴŜŘ ŘƻƭƻƳƛǘƛŎ ǎŀƴŘǎǘƻƴŜΣ ǊŜŘ-brown, tite with pebbles. 

From 670-тмлΩƛǎ ŀ ŎƻƴƎƭƻƳŜǊŀǘƛŎ ǳƴƛǘ ƻŦ ŎƻōōƭŜ ǘƻ ǇŜŀ-gravel sized clasts made up of Paleozoic 

rock (notably fine crystalline Ellenburger dolomite). The coarse clastics are cemented with dark red-

brown, silty mudstone. Groundwater was encountered at the top of the interval. The coarse packing of 

the conglomerate retains sufficient porosity to be effective as an aquifer. It was estimated that there 

was a flow rate of 20-30gpm although the interval was not tested. The Hosston can be productive in the 

Henly area.   

¢ƘŜǊŜ ǿŀǎ ŀ ƴƻǘŀōƭŜ ŎƻƭƻǊ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎǳǘǘƛƴƎǎ ǿƘƛƭŜ ŘǊƛƭƭƛƴƎ ŀǘ тмлΩΦ ¢ƘŜ ōŀǎŀƭ нрΩ ƻŦ Iƻǎǎǘƻƴ 

consist of brick red sandstone, calcareous cement with fine to coarse quartz grains; and red brown 

calcareous mudstone with thin, very silty, sandy limestone with skeletal grains (ostracods). The basal 

bed is fine grained, tite quartzose sandstone. 

Paleozoic, Pennsylvanian Smithwick Formation (735-761.рΩ ҌύΥ ¢ƘŜǊŜ ǿŀǎ ŀ ŎƻƭƻǊ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎǳǘǘƛƴƎǎ 

ǿƘƛƭŜ ŘǊƛƭƭƛƴƎ ŀǘ торΩΦ ¢ƘŜ ǳǇǇŜǊ ōŜŘǎ ŀǊŜ ƳǳŘǎǘƻƴŜΣ ŎƘƻŎƻƭŀǘŜ ōǊƻǿƴΣ ǎƛƭǘȅΣ ǿƛǘƘ ǉǳŀǊǘȊ ƎǊŀƛƴǎΤ ϧ 

ǎŀƴŘǎǘƻƴŜΣ ŎǊȅǎǘŀƭƭƛƴŜ ǉǳŀǊǘȊΣ ǾŜǊȅ ƘŀǊŘΦ ¢ƘŜ ōƻǘǘƻƳ ǎŀƳǇƭŜ ŦǊƻƳ ǘƘŜ ǘƻǘŀƭ ŘŜǇǘƘ ƻŦ тсмΦрΩƛǎ ƳŀŘŜ ǳǇ ƻŦ 

gray-green mudstone, with thin partings and iron staining; & sandstone, crystalline quartz cement, fine 

to medium, sub rounded grains. The Paleozoic at this level is not metamorphosed and is not within the 

Ouachita Thrust & Fold Belt.  

The geophysical log (GR-RES) was unable to record below 723 feet because the hole was blocked 

and therefore the exact contact with the Paleozoic is not firm. The Caliper log did not record past 

тмтΩΦ¢ƘŜ ǎŀƳǇƭŜǎ ŎƻƴǘŀƛƴŜŘ ŎƻƴǎƛŘŜǊŀōƭŜ ŎŀǾƛƴƎ ŦǊƻƳ ǳǇ-the- hole (mostly Hammett) and there was no 

diagnostic lithology. The description is interpreted as Pennsylvanian. There was no observed reservoir 

rock in the short section penetrated and no indication of water associated with the unconformity.  
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Downhole Camera/Video  

As part of the formation-evaluation program, a downhole camera was run in the Skipton well on August 

17, 2017 (Justin Camp, BSEACD). Cameras have been used in the drilling industry for many years and are 

useful tools to evaluate casing and hole conditions. The excellent definition and versatility of modern 

equipment also allows for detailed downhole geological interpretation of the rock strata. Appendix C 

contains a series of screenshots taken from the Skipton well downhole video. 

¢ƘŜ {ƪƛǇǘƻƴ ǿŜƭƭ ǿŀǎ ŘǊƛƭƭŜŘ ŀƴŘ ŎƻǊŜŘ ǘƻ птлΩΣ ŀōƻǳǘ плΩ ŀōƻǾŜ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ IŀƳƳŜǘǘΦ 

Because of potential borehole instability problems drilling through the Hammett claystone, it was 

decided to run the video in the Cow Creek aquifer before drilling out. The definition provided by the 

camera allows correlation with cuttings samples, conventional core and geophysical well logs. The tool 

ǿŀǎ ŀōƭŜ ǘƻ ǊŜŎƻǊŘ Řŀǘŀ ƻƴƭȅ ǘƻ ŀ ŘŜǇǘƘ ƻŦ пптΩ ōŜŎŀǳǎŜ ƻŦ ǇƻƻǊ ŘƻǿƴƘƻƭŜ Ǿƛǎƛōƛƭƛǘȅ όŎƭƻǳŘȅ ǿŀǘŜǊύΦ 

From surface to 102 feet the Upper Glen Rose section is thin-bedded with several small cavities 

ƴƻǘŜŘ ŀǘ орΦрΩ ŀƴŘ тпΦлΩΦ aƛƴƻǊ ǎƘŀƭƭƻǿ ǿŀter noted is attributed to small surface solution features 

and/or drill water. Most of the Upper Glen Rose 

section is alternating thin-bedded carbonate and 

mudstone with thin, wavy laminae partings. There 

ŀǊŜ ǾŜǊȅ ǎƳŀƭƭ ŎŀǾƛǘƛŜǎ ŀǘ мулΦмΩ ŀƴŘ мууΦтΩ ǘƘŀǘ 

appear to be associated with bedding planes. At 

нолΩ crystalline nodules were encountered that are 

probably anhydrite and associated with evaporites 

at the base of the Upper Glen Rose (Figure 6). 

In the Lower Glen RoseΣ ŦǊƻƳ нонΦрΩ ǘƻ 

нплΦуΩΣ ǘƘŜǊŜ ŀǊŜ ƎƻƻŘ examples of skeletal 

limestone with gastropods and irregular laminations 

with nodular bedding. There is a large oyster 

fragments ŀǘ нпнΦнΩΦ Lƴ ǘƘŜ ƛƴǘŜǊǾŀƭ ŦǊƻƳ нпнΦфΩ ǘƻ 

нпсΦфΩ ǘƘŜǊŜ ŀǊŜ ƛƴǘǊŀŎƭŀǎǘǎ ŀƴŘ ǿƘŀǘ ŀǇǇŜŀǊǎ ǘƻ be 

ōǳǊǊƻǿƛƴƎΦ !ǘ нпфΦоΩ are crinkled laminae (possibly 

associated with stromatolites) and burrowing. A 

small ledƎŜ Ŏŀƴ ōŜ ǎŜŜƴ ŀǘ нссΦрΩ Ƨǳǎǘ ŀōƻǾŜ ŀ ŎƭŜŀǊ ōŜŘŘƛƴƎ ŎƻƴǘŀŎǘΦ CǊƻƳ нстΦпΩ ǘƻ нтлΦсΩ ŀǊŜ ǎƳŀƭƭ 

solution features, possibly associated with bedding planes and several limestone beds with skeletal 

ŦǊŀƎƳŜƴǘǎΦ !ǘ нтлΦсΩ ƛǎ ŀ ǎƳŀƭƭ сέ ŎŀǾƛǘȅ ǿƘƛŎƘ ŀǇǇŜŀǊǎ ǘƻ ōŜ ƛƴ ŀ ƳǳŘǎǘƻƴŜΦ CǊƻƳ нтмΦс ǘƻ олнΦрΩ ŀǊŜ 

interbedded layers of skeletal limestone and burrowed fine clastics. There are several beds with small 

ŎŀǾƛǘƛŜǎ ŦǊƻƳ олпΩǘƻ олсΦуΩŀƴŘ ǘƘŜǊŜ is a well-ŘŜŦƛƴŜŘ ƭŀȅŜǊ ŀǘ олтΩ with prominent wispy, brown 

ƛǊǊŜƎǳƭŀǊ ƭŀƳƛƴŀŜ ŀƴŘ ǎƳŀƭƭ ǾǳƎǎΦ !ǘ олуΦмΩ ƛǎ ŀ ōƛƻǘǳǊōŀǘŜŘ ƭŀȅŜǊΣ ōǳŦŦ ϧ gray green, with disrupted 

ƭŀƳƛƴŀŜΣ ǾǳƎǎ ŀƴŘ ŘƻƭƻƳƛǘŜ ŎǊȅǎǘŀƭǎΦ CǊƻƳ олуΦтΩ ǘƻ онуΩ ǘƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƭŀȅŜǊǎ ƻŦ ōǳǊǊƻǿŜŘΣ ƴƻŘǳƭŀǊ 

beds with disrupted laminae and ƛƴǘǊŀŎƭŀǎǘǎΦ !ǘ омлΦуΩ  is a bioturbated bed with disrupted laminae, 

small vugs and shell fragments. There is also a good example of a monopleurid (rudist) limestone bed 

ŦǊƻƳ оммΦоΩ ǘƻ омнΩ. 

Figure 6-Snapshot from downhole video at 230 
ft-White nodules are likely anhydrite associated 
with the contact between the Upper and Lower 
Glen Rose formations. 
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The Lower Glen Rose ǳƴƛǘ ŦǊƻƳ оомΩ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ IŜƴǎŜƭ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ άƭƻǿŜǊ ƳŀǎǎƛǾŜ 

ŎŀǊōƻƴŀǘŜέ ς reefal/mound buildup of the Blanco River Valley. In the Skipton well the unit is 

predominantly burrowed or bioturbated limestone, dolomite and siltstone with some skeletal limestone 

όорфΦоΩŀƴŘ осуΦтΩύΦ 

The ƻōǎŜǊǾŜŘ ǿŀǘŜǊ ƭŜǾŜƭ ƛƴ ǘƘŜ ǿŜƭƭ ƛǎ ŀǘ отоΩ, approximately the same as the static water level 

ǊŜŎƻǊŘŜŘ ŀŦǘŜǊ ǘƘŜ ǇǳƳǇƛƴƎ ǘŜǎǘΦ .ŜŎŀǳǎŜ ƻŦ ŎƭƻǳŘȅ ǿŀǘŜǊ ŦǊƻƳ отоΩ ǘƻ пптΩ όŜƴŘ ƻŦ ǊŜŎƻǊŘƛƴƎύ Ƴƻǎǘ ƻŦ 

the unit descriptions should be taken from cores or cuttings samples however, there are several 

excellent video shots in this part of the 

borehole due to the skill and 

persistence of the operator.  

In the Hensel section there is  

good video footage (419-пнлΩ) of a 

coarse mollusk limestone with moldic 

porosity in a vŜǊȅ ŦƛƴŜ ƳŀǘǊƛȄΦ !ǘ пнсΩ 

there is a bioturbated bed with irregular 

clasts and fine laminations. There is also 

ŀ ǿŜƭƭ ŦƻǊƳŜŘ ŎŀǾƛǘȅ όŀǇǇǊƻȄΦ сέ Ȅ муέύ 

ƴŜŀǊ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ IŜƴǎŜƭ ŀǘ помΩ 

(Figure 7).  

Cow Creek, paleosol unit όпооΩ ǘƻ прмΩύΤ 

Cloudy water along this interval made it 

difficult to make out details in the video. 

FǊƻƳ попΩ ǘƻ ппоΩ ǘƘŜǊŜ ŀǇǇŜŀǊǎ ǘƻ ōŜ ǎŜǾŜǊŀƭ ǎƳŀƭƭ ŎŀǾƛǘƛŜǎ ŀƴŘ ŦǊƻƳ ппрΩ ǘƻ ппсΩ ǘƘŜǊŜ Ƴŀȅ ōŜ ŀ ƭŀǊƎŜ 

cavity with flow. The voids or cavities at the base of the Hensel and at the top of the Cow Creek 

ŎƻǊǊŜǎǇƻƴŘ ǘƻ άǿŀǎƘ ƻǳǘǎέ ƻƴ ǘƘŜ /ŀƭƛǇŜǊ ƭƻƎ ŀƴŘ ƛƴǘŜǊǾŀƭǎ ƻŦ άƴƻ ǊŜǘǳǊƴǎέ ƛƴ ǘƘŜ ŎƻǊŜǎΦ 

Geophysical Logging 

Geophysical well logging has been an integral part of the Oil and Gas business for the past 100 years. 

Logs are routinely run for multiple purposes including formation evaluation and field development. The 

water-well drilling industry uses a similar set of downhole tools. On deep, commercial wells, complex 

and expensive logging runs are common, providing critical subsurface information for well development 

and completion. Few domestic wells however, run geophysical logs. Many of the logs that have been run 

on domestic and PWS wells in Hays County are available through the TWDB and groundwater districts. 

In preparation to drill the Skipton monitor well, HTGCD staff reviewed and correlated all available 

nearby geophysical logs and State Well Reports. These efforts enabled the district technical team to 

work closely with the drilling contractor in predicting the depth and type of rock expected. 

hƴ !ǳƎǳǎǘ ннΣ нлмтΣ ǿƛǘƘ ǘƘŜ {ƪƛǇǘƻƴ ǿŜƭƭ ŀǘ ŀ ǘƻǘŀƭ ŘŜǇǘƘ ƻŦ тсмΦрΩΣ ǘƘŜ ƎŜƻǇƘȅǎƛŎŀƭ ƭƻƎƎƛƴƎ 

equipment was set up and operating (Ron Fieseler, Blanco-Pedernales Groundwater Conservation 

Figure 7-Downhole video snapshot of cave observed at 431 ft 
depth near the base of the Hensel formation. 
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5ƛǎǘǊƛŎǘύΦ wǳƴ ƴǳƳōŜǊ мΥ тноΩ-лΩ ǿƛǘƘ ǘƘŜ DŀƳƳŀ wŀȅ-Four-point Resistivity tool, including curves for 

/ǳǊǊŜƴǘ ŀƴŘ {ƛƴƎƭŜ Ǉƻƛƴǘ ǊŜǎƛǎǘƛǾƛǘȅΦ ¢ƘŜ ƭƻƎƎƛƴƎ ǘƻƻƭ ŎƻǳƭŘ ƴƻǘ ƎŜǘ ōŜƭƻǿ тноΩ ŀǎ ǘƘŜ ōƻǊŜƘƻƭŜ ōŜƎŀƴ ǘƻ 

fill up with sloughing HaƳƳŜǘǘ ŎƭŀȅǎǘƻƴŜΦ wǳƴ ƴǳƳōŜǊ нΥ тмтΩ-оΩΣ ǿŀǎ ǘƘŜ /ŀƭƛǇŜǊ [ƻƎΦ !Ǝŀƛƴ ǘƘŜ ǘƻƻƭ 

ŎƻǳƭŘ ƴƻǘ ǇŜƴŜǘǊŀǘŜ ōŜȅƻƴŘ тмтΩ ŀǎ ǘƘŜ ōƻǊŜƘƻƭŜ ǿŀǎ ǊŀǇƛŘƭȅ ŦƛƭƭƛƴƎ ǳǇΦ ! ŎƻǇȅ ƻŦ ǘƘŜ ƛƴǘŜǊǇǊŜǘŜŘΣ 

composite log is included in this report in Appendix B. Original log files in digital format will be made 

available on the HTGCD website: www.haysgroundwater.com.  

The gamma log was used to identify rock formations and, together with the cuttings samples 

and cores, to interpret lithology and depositional environment. The Resistivity tool was also used for 

correlation purposes and to identify physical properties of the rock and fluid content. The Caliper tool 

records borehole diameter. It can be used to identify wash outs, cavities and fractures (borehole 

enlargement).  

The composite log (or completion log) combines information from all of the formation 

evaluation tools to identify the geologic strata, the aquifer and the confining units. Combined with 

geochemical analysis of the groundwater and critical pumping test data these techniques will help the 

groundwater district understand and better manage the aquifer.  

Aquifer Test Analysis 

Aquifer tests allow estimation of aquifer storage properties such as Transmissivity (T)τthe rate at which 

an aquifer transmits water horizontallyτ and Storativity (S) ςthe amount of water an aquifer releases 

from storage for a unit drop in water levelτ. These two parameters can be used to model how much 

drawdown an aquifer is likely to experience if subjected to extended periods of pumping. Aquifer tests 

involve pumping from a test well for a certain amount of time while periodically measuring water level 

changes at the pumping well and at a separate observation well. This drawdown versus time data can 

then be plotted and fit to various theoretical aquifer model curves to yield estimates for T and S. 

http://www.haysgroundwater.com/



