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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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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. The Lower Glen Rose “reefal/mound” facies, that is productive at other 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 – 2012. Within the 

HTGCD boundary, the greatest 

decline – some 10’ – 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 – 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 – high TDS and high sulfates – 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). 
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  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, 

calcarenite and dolomite (“brown sands”) are the primary target for current water-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 – 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 – 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- 102’): Interbedded limestone, dolomite and mudstone; upper 40’ with 

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 (102-160’): Orbitolina sp abundant (“last appearance”) with common mollusk steinkerns; interval 

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 (160-231’): Upper 20’ with quartz sand grains and thin sandstone in carbonate interval; quartz 

grains mark correlative beds; interbedded dolomite and mudstone; basal 20’ contain onset of 

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 (231-372’): Lower Glen Rose grain (calcarenite) and skeletal carbonate reservoirs have 

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.  

The Lower Glen Rose member is 141’ thick at this 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. (231-272’): The upper 10’ of 

section contains loose gypsum crystals and a rare Corbula (internal mold). The interval is made up of 



 

  HTGCD Technical Report 2017-1227 

  Pg. 13 

interbedded dolomite and mudstone with grainstone, skeletal hash that is possibly equivalent to the 

widespread “CA” structural marker noted on the geophysical log at 260’. (272-285’): Top of the regional 

“upper massive carbonate” unit; reefal development not present this far west; packstone with fine to 

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

intraclasts). (285-330’): Interbedded dolomitic limestone, siltstone and mudstone with loose gypsum 

crystals at 300-310’. There is a thin monopleura limestone bed at 311-312’.The basal 5’ bed consists of 

silty dolomitic mudstone with pyrite crystals. (330-372’): This section is equivalent to the “lower massive 

carbonate” and “reef interval” developed to the east and south; the sample is micritic-skeletal and 

micritic-detrital-skeletal limestone with minor siltstone. Basal 30’ was cored (cores 1-3) 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 (372-433’): The Hensel formation is 61 feet thick 

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 

upper 23’ consists of sandstone, siltstone and dolomitic 

mudstone. The middle section is primarily carbonate 

with some anhydrite at 400-410’.This interval can have 

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 – 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 (433-510’): At the top is a relatively thick 

transitional paleosol (433-451’): Primarily dolomite 

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.  

(451-470’): Skeletal grainstone to coquina hash with 

excellent moldic porosity (photo- skeletal grainstone); 

(470-500’) dolomite, fine crystalline with good 

porosity and (500-510’) thin interbedded dolomite 

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 (510-552’): The Hammett formation is 42’ thick in the Skipton well. It acts as the primary 

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 (552-580’): The 28’ of Sligo represents the updip remnant of a thick carbonate wedge. In wells and 

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 
formation—typically an important interval for 
groundwater production within the Trinity 
Aquifer— (Core 13). 
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Hosston (580-735’): The predominantly delta plain, siliciclastic Hosston formation is 155’ thick in the 

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, the upper 50’ of Hosston is sandstone, dolomitic, quartzose, fine to medium 

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-

640’; with fine to medium grained dolomitic sandstone, red-brown, tite with pebbles. 

From 670-710’is a conglomeratic unit of cobble to pea-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.   

There was a notable color change in the cuttings while drilling at 710’. The basal 25’ of Hosston 

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 (735-761.5’ +): There was a color change in the cuttings 

while drilling at 735’. The upper beds are mudstone, chocolate brown, silty, with quartz grains; & 

sandstone, crystalline quartz, very hard. The bottom sample from the total depth of 761.5’is made up of 

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 

717’.The samples contained considerable caving from up-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. 

The Skipton well was drilled and cored to 470’, about 40’ above the top of the Hammett. 

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 

was able to record data only to a depth of 447’ because of poor downhole visibility (cloudy water). 

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

noted at 35.5’ and 74.0’. Minor shallow water 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 

are very small cavities at 180.1’ and 188.7’ that 

appear to be associated with bedding planes. At 

230’ 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 Rose, from 232.5’ to 

240.8’, there are good examples of skeletal 

limestone with gastropods and irregular laminations 

with nodular bedding. There is a large oyster 

fragments at 242.2’. In the interval from 242.9’ to 

246.9’ there are intraclasts and what appears to be 

burrowing. At 249.3’ are crinkled laminae (possibly 

associated with stromatolites) and burrowing. A 

small ledge can be seen at 266.5’ just above a clear bedding contact. From 267.4’ to 270.6’ are small 

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

fragments. At 270.6’ is a small 6” cavity which appears to be in a mudstone. From 271.6 to 302.5’ are 

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

cavities from 304’to 306.8’and there is a well-defined layer at 307’ with prominent wispy, brown 

irregular laminae and small vugs. At 308.1’ is a bioturbated layer, buff & gray green, with disrupted 

laminae, vugs and dolomite crystals. From 308.7’ to 328’ there are several layers of burrowed, nodular 

beds with disrupted laminae and intraclasts. At 310.8’  is a bioturbated bed with disrupted laminae, 

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

from 311.3’ to 312’. 

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 unit from 331’ to the top of the Hensel is equivalent to the “lower massive 

carbonate” – 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 

(359.3’and 368.7’). 

The observed water level in the well is at 373’, approximately the same as the static water level 

recorded after the pumping test. Because of cloudy water from 373’ to 447’ (end of recording) most of 

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 (419-420’) of a 

coarse mollusk limestone with moldic 

porosity in a very fine matrix. At 426’ 

there is a bioturbated bed with irregular 

clasts and fine laminations. There is also 

a well formed cavity (approx. 6” x 18”) 

near the base of the Hensel at 431’ 

(Figure 7).  

Cow Creek, paleosol unit (433’ to 451’); 

Cloudy water along this interval made it 

difficult to make out details in the video. 

From 434’ to 443’ there appears to be several small cavities and from 445’ to 446’ there may be a large 

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

correspond to “wash outs” on the Caliper log and intervals of “no returns” in the cores. 

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. 

On August 22, 2017, with the Skipton well at a total depth of 761.5’, the geophysical logging 

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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District). Run number 1: 723’-0’ with the Gamma Ray-Four-point Resistivity tool, including curves for 

Current and Single point resistivity. The logging tool could not get below 723’ as the borehole began to 

fill up with sloughing Hammett claystone. Run number 2: 717’-3’, was the Caliper Log. Again the tool 

could not penetrate beyond 717’ as the borehole was rapidly filling up. A copy of the interpreted, 

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)—the rate at which 

an aquifer transmits water horizontally— and Storativity (S) –the amount of water an aquifer releases 

from storage for a unit drop in water level—. 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/
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A test pump was lowered into the Skipton well and a 24 hour aquifer test was conducted from 

September 14-15, with an average pumping rate of 22 gpm. A separate observation well, the Hostetler 

well, was 1,530 ft to the North of the Skipton well and was monitored periodically for changes in water 

level. Graphs of the aquifer test data are presented in Figure 8. 

During the aquifer test the Skipton well reached a maximum drawdown of 43.1 ft while pumping 

was occurring (Table 1). The Observation well appeared to respond to pumping from the Skipton well, 

reaching a maximum drawdown of 1.1 ft. However, the observation well appeared to be influenced by 

pumping from other nearby wells during the test. Influence from these outside wells made the 

observation well data unusable for the purposes of T and S estimation.  

 

Table 1-Summary of well locations, static level, and max drawdown during the Skipton well Aquifer test. 

Well Latitude  Longitude Static level (ft from TOC) Max Drawdown (ft) 

Skipton Well (PW) 30.196314 -98.224257 373 43.4  
Observation well 30.200560 -98.225381 334 1.1 
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Figure 8-Hydrographs of Skipton pumping well and Hostetler observation well during the 24 hour 
Aquifer test. The observation well appears to have been influenced by other nearby wells during 
the course of the test. 
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 Aquifer test data were analyzed using the Aqtesolv® aquifer test analysis program. Test data 

from the pumping well were fit to 4 different aquifer model curves and compared for best fit. The 

results of this analysis are presented in table 2. Aquifer test fitting results can be found in the Appendix 

D. 

Table 2-Summary of aquifer parameters from analysis of Skipton well aquifer test data. Modeling values 
in bold. 

Aquifer model T (gpd/ft) S (unitless) 

Cooper-Jacob 847.5 1.4x10-4 

Moench-Prickett 920.7 7.0x10-8 
Theis 1369.9 7.0x10-8 
Theis (step-drawdown) 1271.6 2.33x10-5 

 

Estimated values for Skipton well transmissivity ranged from 847-1370 gpd/ft depending on the 

aquifer model used for estimation. Wierman et al., (2010) reported an average T value of 2,275 gpd/ft 

for the Middle Trinity Aquifer. In more productive regions, such as the Dripping Springs area, Middle 

Trinity T values as high as 30,000 gpd/ft have been reported. This suggests that transmissivity in the 

Middle Trinity Aquifer is significantly lower in the vicinity of Skipton well than is typical for the region. 

The static water level at the Skipton well was 60 feet above the top of the Cow Creek producing 

interval. This brings up the possibility that drawdown due to pumping could drop the water level below 

the top of the Cow Creek, possibly changing the aquifer from confined to unconfined conditions. The 

Theis and Cooper Jacob methods both assume confined aquifer conditions, so a transition to unconfined 

conditions would present a problem with using these models for aquifer parameter estimations.  

During the 24-hour pumping period the Skipton well reached a maximum drawdown of 43.1 ft; 

only 17 ft above the top of the Cow Creek. In order to evaluate whether pumping transitioned the 

aquifer from confined to unconfined conditions the Moench-Prickett aquifer model was compared to 

the test data (Table 2). The Moench-Prickett model accounts for the transition from confined to 

unconfined conditions during an aquifer test (Moench and Prickett, 1972). If this transition occurred 

during the Skipton well test we would expect the test data fit the Moench-Prickett curve. However, the 

best fit for the test data was provided by the confined aquifer models (Cooper-Jacob and Theis), and the 

Moench-Prickett model did not fit the data well. This suggests that confined conditions were sustained 

throughout the duration of the 24 hour test.  

Estimations for storativity typically require observation well data, as well skin effects at the 

pumping well can prevent reliable S evaluation. This means that S estimates from the Cooper-Jacob, 

Moench-Prickett, and Theis aquifer models in Table 2 are not likely to be accurate because the 

observation well data was not usable. In order to address this issue the Theis (step-drawdown) method 

was used to estimate S. This method corrects for the well Skin effect and can be used for a better S 

estimation if only pumping well data is useable. 
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Modeled future drawdown 

Estimated values of T and S from the above analyses were used to model aquifer drawdown in response 

to pumping over an extended period of time. The T value selected for use was 847.5 gpd/ft estimated 

using the Cooper-Jacobs method (Table 2).The S value from the Theis (step-drawdown) method was 

selected because it accounts for well skin effects when evaluating pumping well data; it was also the 

only estimate that fell within the typical range of values observed in the Middle Trinity. The model used 

a pumping rate of 22.9 gpm over a period of 30 years and pumped from a single well. This pumping rate 

represents the daily use of 100 living unit equivalents (LUEs)— which HTGCD defines as 330 gallons-per-

day— to simulate growth and increased groundwater demand in the vicinity of Henly. The model 

predicts 35 ft of drawdown after 30 years and 1,000 ft from the pumping well (Figure 9). At 1 mile from 

the pumping well modeled drawdown is 8.3 ft after 30 years. Using the same model with the average T 

value for the Middle Trinity Aquifer (2275 gpd/ft) from Wierman et al., (2010), the model predicts 14 ft 

of drawdown 1,000 ft from the well and 3 ft of drawdown 1 mile from the well. Modeling results are 

summarized in Table 3.  

Figure 9-Modeled drawdown at the Skipton well over time assuming continuous pumping for 100 LUEs 
(Living Unit Equivalents). The Cooper-Jacobs confined Aquifer model was used for drawdown estimation. 
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Table 3-Summary of drawdown modeling results at Skipton well compared to the same model using 
average Middle Trinity Aquifer parameters from Wierman et al., (2010). 

Model input T and S values 
(pumping rate: 100 LUEs) 

Drawdown 1,000 ft from well (ft) Drawdown 1-mile from well (ft) 

Skipton well 35.4 8.3 
Middle Trinity Average 
(Hunt et al., 2010) 

14.3 3.2 

 

These modeling results have important implications for increased groundwater demand in the 

vicinity of the Henly area. Results from the aquifer test suggest that Transmissivity in the Middle Trinity 

is substantially lower in Henly than in other more productive areas within HTGCD boundaries, such as 

the DSWSC well field. As a result, pumping in the Henly area is likely to cause more drawdown than an 

equal amount of pumping in one of these more productive areas. This increased drawdown potential is 

particularly important when considering that static water level in the Henly area is only 60 ft above the 

top of the Cow Creek producing interval. A long-term drop in water level below the top of the Cow 

Creek could result in aquifer dewatering and other detrimental outcomes. 

Geochemical Analysis of Skipton Well Groundwater 

Skipton well geochemistry 

A groundwater sample was collected from the Skipton well toward the end of the 24 hour pumping test 

on September 13th, 2017. Laboratory analysis results from that water sample are listed in the Table 4. 

Table 4-Analytical results from Skipton well water sample compared with TCEQ maximum contaminant 
levels (MCL); collected September 13th, 2017. Table continued on following page. Values in red are 
above TCEQ MCLs. 

Analyte Skipton well TCEQ MCL 

Boron 1050 ug/L NA 

Calcium 318 mg/L NA 

Strontium 9760 ug/L NA 

Iron 1010 ug/L 300 ug/L 

Magnesium 179 mg/L NA 

Potassium 24 mg/L NA 

Sodium 87.7 mg/L NA 

Aluminum below detection 50 ug/L 

Antimony below detection 6 ug/L 

Arsenic 3.47 ug/L 10 ug/L 

Barium 13.1 ug/L 2000 ug/L 
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Beryllium below detection 4 ug/L 

Cadmium below detection 5 ug/L 

Chromium 1.77 ug/L NA 

Cobalt 5.74 ug/L NA 

Copper 8.06 ug/L 1300 ug/L 

Lithium 119 ug/L NA 

Lead 5.54 ug/L 15 ug/L 

Manganese 10.4 ug/L 50 ug/L 

Molybdenum 334 ug/L NA 

Selenium below detection 2 ug/L 

Silver below detection 100 ug/L 

Thallium below detection NA 

Uranium 1.79 ug/L NA 

Vanadium below detection NA 

Zinc 284 ug/L 5000 ug/L 

Chloride 55 mg/L 300 mg/L 

Bromide 0.429 mg/L NA 

Fluoride 2.42 mg/L 2 mg/L 

Sulfate 1410 mg/L 300 mg/L 

Phosphorus (As P) 0.0274 mg/L NA 

Total Dissolved Solids (TDS) 2380 mg/L 1000 mg/L 

Bicarbonate Alkalinity 244 mg/L NA 

Nitrate below detection 10 mg/L 

Silica 11.9 mg/L NA 

Mercury below detection 2 ug/L 

 

Laboratory analysis of the sample indicates that groundwater from the Skipton well is safe for 

human consumption, but high in TDS and sulfates; with both above the TCEQ secondary maximum 

contaminant level (SMCL). Elevated levels of TDS and sulfate are associated with aesthetic properties of 

water such as odor and taste. TCEQ SMCLs were also exceeded for Iron and Fluoride. Elevated iron levels 

may be associated with corrosion, water discoloration, and staining of pipes. Elevated fluoride levels 

may be associated with discoloration of teeth. Property owners considering well water in this area may 

want to consider water treatment options before human consumption.  

Middle Trinity Aquifer Chemistry within HTGCD District Boundaries 

The chemical make-up of groundwater is influenced by the minerals it has encountered along a given 

flow path. Water dissolves these minerals and takes on different dissolved species depending on the 

chemical make-up of the minerals being dissolved. The Middle Trinity Aquifer and overlying Upper 

Trinity Aquifer are composed primarily of limestone (calcite) and dolomite units. Thus the chemical 

make-up of groundwater within the Middle Trinity is strongly controlled by dissolution of calcite and 

dolomite minerals found in the aquifer host rock. These dissolution reactions are as follows: 
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The above reactions add     ,             
   to the water until the water reaches a state of 

saturation with respect to calcite and dolomite. Note that since reactions (1) and (2) have the common 

ions      and    
   on the right side of their equations, these reactions are in competition with one-

another as the water moves toward saturation. This means that the total amount of calcite or dolomite 

that can be dissolved is limited when both minerals are present in an aquifer. 

In addition to carbonate minerals, the sulfate-bearing minerals gypsum and anhydrite are also 

present with varying abundance throughout the Trinity Aquifer in Northern Hays County. These sulfate-

bearing minerals are highly soluble, and dissolution occurs according to the following reaction: 

                               
                     

Gypsum and anhydrite are significantly more soluble than the carbonate minerals in reactions 

(1) and (2). As a result, Trinity Aquifer water that has encountered sulfate-bearing minerals often has 

significantly higher total dissolved solid (TDS) with a large percentage of TDS being represented by 

sulfate.  

 The Skipton well water was oversaturated with respect to calcite and dolomite, and 

undersaturated with respect to gypsum and anhydrite (Table 5). Coupled with high Sulfates and TDS, 

this suggests that the Skipton well geochemistry has been heavily influenced by dissolution of gypsum 

and/or anhydrite.  

 

Table 5- Mineral Saturation Index (SI) for Skipton well water analysis. A positive SI indicates the water is 
oversaturated with respect to the mineral while a negative indicates that the water is undersaturated. 

SIs were calculated using PhreeqC interactive (USGS 2017). 

Mineral Saturation Index (SI) 

Calcite  0.16 
Dolomite  0.39 
Gypsum -0.32 
Anhydrite -0.62 

 

A graphical comparison between water from the Skipton well and other Middle Trinity wells in 

the TWDB groundwater database was made by creating a Durov plot (Figure 10). This comparison shows 

that Skipton well water has a high percentage of sulfates and a high TDS relative to other Middle Trinity 

wells in the area. 
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Figure 10-Durov diagram comparing the Skipton well water chemistry to that of all available Middle 
Trinity data in Northern Hays County from the TWDB database (Not including Wimberley area). The 
Skipton well has high TDS and high sulfate concentration relative to other Middle Trinity Water in the 
area. 

Figure 10 also demonstrates the different geochemical facies present within the Middle Trinity 

Aquifer in Northern Hays County. Geochemical data from Middle Trinity water samples were separated 

into 3 groups according to the ratio of sulfate to TDS (in units of mg/L). The low sulfate percentage 

group also had a low TDS relative to the other groups, while the high sulfate percentage group has high 

TDS relative to the other groups. The former falls under the Ca-HCO3 water type; a geochemical facies 

associated with carbonate mineral dissolution and relatively fresh water. The high sulfate group falls 

into the Ca-SO4 geochemical facies, has significantly higher TDS, and appears to be heavily influenced by 

sulfate mineral dissolution. The Skipton well falls well within the Ca-SO4 water type. Many wells fell in-

between these two groups and were grouped as “intermediate”. These wells likely represent 

groundwater which has been influenced by gypsum or anhydrite dissolution to varying degrees, but not 

as much as the high TDS Ca-SO4 type water. 
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Conclusions 

The Skipton well, the first of four dedicated monitoring wells planned by HTGCD, was successfully drilled 

in August 2017. The borehole penetrated a full Lower Cretaceous Trinity section and bottomed in the 

Paleozoic at 761.5 feet. Water was encountered in both the Cow Creek and the Lower Trinity, Hosston 

formation. This Lower Trinity water may provide a potential target for groundwater production. The well 

was evaluated as programmed with the collection and interpretation of geophysical logs, a downhole 

video camera run, cutting samples description and the recovery of 130 feet of conventional core. 

Geologic formation intervals were picked based on an interpretation of the downhole data and 

correlation with neighboring wells. The borehole was plugged back, cased and grouted, isolating the 

Cow Creek. A 24-hour pumping test was run and the well was pumped at the rate of 22 gpm with 43 feet 

of drawdown. Water samples were collected and analyzed at the LCRA laboratory.  

 Pumping test results indicate that there is sufficient water in the Middle Trinity Aquifer in the 

vicinity of Henly to sustain an increase in pumping for residential and small business use. However, the 

relatively thin water column above the producing interval means that the Henly area may be particularly 

susceptible to drops in water level in response to increased pumping or extended periods of drought. 

Laboratory analysis indicates that Middle Trinity water in the Skipton well is safe for drinking, but has 

Sulfate and TDS levels well above the TCEQ MCLs and may need to be treated for potability.  

 In the months and years to come, HTGCD will collect extensive data from the Skipton well and 

other planned dedicated monitoring wells. This data will be instrumental in identifying changes in water 

level and water quality trends in the Trinity Aquifer; and will assist stakeholders and policymakers in 

deciding how best to utilize and manage this important groundwater resource.   
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