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Introduction 

The Hays Trinity Groundwater Conservation District (HTGCD) is tasked to conserve, preserve recharge, 

and prevent waste of groundwater within western Hays County. HTGCD has developed a network of 61 

wells that allow long-term monitoring of the Upper, Middle, and Lower Trinity aquifer water levels. Most 

being private wells that owners allow the District to monitor. Water level data is collected to analyzed 

seasonal and long-term trends, improving the District’s evaluation and understanding of the overall 

health of the Trinity Aquifer. 

The Dedicated Monitoring Well Project was initiated in 2017 to provide the District with monitoring 

wells that are equipped for long-term water level and water quality collection. These non-pumping wells 

are isolated to the formation being investigated and commonly make use of annular piezometers to 

allow measurements of more than one formation. The Burton Dedicated Monitoring (Burton) well is the 

fifth drilled to date. The first four wells not only continue to provide valuable hydrogeologic data but 

also have assisted in investigations of surface water-groundwater interactions, aquifer production 

characterization, and many other geotechnical studies. Real-time water level data along with technical 

reports of Dedicated Monitoring Wells can be found on the HTGCD website1. 

The purpose of this report is to summarize the studies performed throughout the Burton well project 

and present and discuss the data collected. The Burton well is located in the Balcones Fault Zone (BFZ) 

portion of the Middle Trinity aquifer; hydrogeologic conditions are discussed and comparisons are made 

to previous HTGCD Dedicated Monitoring wells in the BFZ and Hill Country Middle Trinity. The following 

topics will be the focus of discussion and will integrate the data collected throughout the Burton well 

project: 

1. The borehole geology is studied to investigate the spatial lithologic changes, reservoir 

characteristics and to add another data point to the District’s extensive network of borehole 

lithology descriptions. Lithology is described by analyzing the well cutting samples, geophysical 

log, and downhole camera. 

 

2. A 48-hr pumping test was conducted to define aquifer parameters that are essential for 

evaluating the groundwater availability of the Cow Creek Formation. By monitoring the Lower 

Glen Rose Formation during the test, the confining nature of the Hensel Formation can be 

investigated. 

 

3. A water sample from the Cow Creek interval was collected and analyzed for major geochemical 

constituents in order to evaluate potential sources of the groundwater and further investigation 

of water-rock interactions occurring along the flow path of the aquifer. 

 

 

 

 

 
1 haysgroundwater.com/research/aquifer-science 

http://haysgroundwater.com/research/aquifer-science
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Site Selection 

The Burton well is located in the south-eastern portion of HTGCD on Lone Man Mountain Road in 

Wimberley, Texas (Figure 1). The site was chosen for the following reasons: 

1. The Burton well will monitor the potential impact from the proposed Electro Purification (EP) 

well field to Cow Creek and Lower Glen Rose water levels in HTGCD. The EP wells produce from 

the Cow Creek formation but have also been shown to impact Lower Glen Rose water levels 

(WRGS, 2015; BSEACD Aquifer Science, 2017). 

 

2. Most wells in the south-eastern portion of HTGCD are producing from either the Cow Creek or 

Lower Glen Rose formations. Having a dedicated non-pumping monitoring well that is only 

completed in these formations allows the District to gather representative water level and water 

quality data. 

 

3. Similar to the Old Hundred well further southwest, the Burton well is located in the Tom Creek 

Fault Zone (Broun and Watson, 2018b). The fault block has been shown to have lower 

transmissivity values and therefore, a higher risk of drawdowns compared to other parts of 

HTGCD (Smith et al., 2018). Also, the impact of the Wimberley and Tom Creek faults on local and 

regional flow can be explored with the Burton well (Figure 1). 

 

Regional Geology 

The deposition of the Lower Cretaceous, Trinity Group occurred over a shallow carbonate platform 

during the late Aptian and early Albian. The Lower, Middle, and Upper Trinity are characterized as 

shallow marine sediments separated by transgressive and regressive cycles (Stricklin et al., 1971). The 

Middle Trinity formations have a general dip in the east-southeast direction. The Burton well penetrates 

the Edwards, Upper Trinity, and Middle Trinity which will be the focus of discussion. The Middle Trinity 

group consists of the Hammett, Cow Creek, Hensel, and Lower Glen Rose Formations (see Figure 2 for 

hydrostratigraphy). Details of the lithology of the formation penetrated are discussed in the Borehole 

Geology Chapter.  

The Balcones Fault Zone (BFZ) is the major structural feature in the study area. The BFZ is a system of en 

echelon normal faults (Early Miocene) that strike generally to the north-east. Throughout the study area, 

the Wimberley and Tom Creek zones are the two major faults within the BFZ system, both exhibiting 

varying amounts of throw. The Wimberley Fault Zone has a throw of about 100-feet near the area of the 

Burton well (Wierman et al., 2010). In the City of Wimberley area and further east along the strike, The 

Tom Creek fault can display 250-feet of throw, enough to completely offset the stratigraphic units, but 

southwest of Wimberley, throw can approach less than 50-feet (Wierman et al., 2010). The increasing 

throw along strike is consistent with a relay ramp structural feature, which has been noted to influence 

groundwater flow when the fault offsets the hydro-stratigraphic units with less permeable units, causing 

the fault to act as a barrier to flow. A relay ramp has been identified in the  area between the Tom Creek 

and further southeast San Marcos fault zone (Hunt et al., 2015). 
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The Edwards group is exposed in areas of higher elevation throughout the Onion Creek and Barton 

Creek watersheds in Hays county. The consistently exposed and thickening of the Edwards Group begins 

on the downthrown side of the Tom Creek Fault Zone. At the Burton Ranch site, an old shallow hand dug 

well was once producing from the Edwards, due to the thin nature of the Edwards at this location, it was 

most likely producing from a perched system.  

The Middle Trinity aquifer consists of the Cow Creek, Hensel, and Lower Glen Rose Formations. Most 

wells in HTGCD produce from the Cow Creek Formation due to its high transmissivity caused by 

extensive karstification and surface water influence. The Hensel Formation is typically considered a 

semi-confining unit but varies throughout the study area and will be investigated further with the pump 

test. Production also comes from the Lower Glen Rose Formation, but typically has less available 

groundwater compared to the Cow Creek. A lower and upper patch reef can be found in the Lower Glen 

Rose, and when present, can increase the effective porosity and storage of that interval. The Hammett 

formation is the underlying confining formation that separates the Lower and Middle Trinity aquifers. 

The overlaying unit is the Upper Glen Rose which is the only formation that makes up the Upper Trinity 

aquifer. At the Burton well location, the Middle Trinity is 375-feet thick. 

Diffused recharge to the Middle Trinity aquifer occurs in parts of Blanco and  Hays County where the 

aquifer units are exposed at the surface. Focused recharge to the Middle Trinity occurs via karst 

features, most notably along the Blanco River, Cypress Creek, and Onion Creek (Wierman et al., 2010; 

Watson et al., 2018). Within the study area, the Middle Trinity aquifer discharges to springs, most 

notably Jacob’s Well and Pleasant Valley Springs and further downdip, San Marcos Springs (Wierman et 

al., 2010). 

The regional flow of the Middle Trinity is generally along the dip direction, flowing from Blanco County 

to the east, through Hays County, and towards the Colorado River in Travis County and major springs  in 

the BFZ portion of the Middle Trinity. There are two features that significantly influence the 

groundwater flow in the Middle Trinity aquifer. A higher regional hydraulic head occurs throughout the 

Onion Creek watershed, created by the losing segments of Onion Creek, causing the potentiometric 

surface map to form a mound of higher potential energy; this young water continuing along dip towards 

the east. The Tom Creek fault zone influences groundwater flow where throw offsets the hydro-

stratigraphic units, acting as semi-barrier and forcing sub parallel flow to the fault zone. This causes 

groundwater to flow more northeasterly, along the strike of the BFZ, as it is being more influenced by 

the relay ramp structural feature (Hunt et al., 2015). 

The Upper Trinity is a minor source of water within the study area typically accumulating water as 

shallow perched aquifers that dry up during drought conditions. A full section of 425-feet Upper Glen 

Rose formation is present at the Burton borehole. 
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Figure 1.    Regional map showing HTGCD Dedicated Monitoring wells in relation to surface geology and major fault zones (BEG, 2018). 

The two major springs are the Pleasant Valley springs, median flow is 38 cubic feet per second (cfs), and Jacob’s Well spring, median 

flow is 3.72 cfs.  
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Drilling Operations 

The Burton Ranch Monitoring well construction was conducted by Geoprojects International. Drilling 

began on December 9, 2019 and was complete December 30, 2019. Well construction was designed 

around the goal of long-term water level and water quality monitoring of the Cow Creek and Lower Glen 

Rose formations. 

Geoprojects International drilled a nominal 10-inch nominal borehole to a total depth of 875-feet, 

collecting cuttings samples every 10-feet. A 4.5-inch outside diameter SDR17 PVC pipe was installed as 

the casing. A 0.032-inch mill-slotted PVC well screen was installed for the entire interval of Cow Creek 

formation, 771- to 856-feet. Drilling halted 15-feet into the Hammett, therefore a backfill of sand and 

gravel was installed from 875- to 857-feet. A sand/gravel pack was installed from the bottom of 

screened interval to 10-feet above the top of the screened interval (857- to 777-feet). Type H Portland 

Cement grout was poured in the annulus from the top of the sand/gravel pack till the bottom of the 

piezometer screened interval (777- to 720-feet). A 1-inch outside diameter piezometer was installed in 

the annulus. On the piezometer, a 0.020 mill-slotted PVC well screen was installed from 700- to 720-

feet. From the top of piezometer sand/gravel pack to the ground surface, cement grout was installed. A 

1.5 horsepower pump was installed for long term water quality monitoring of the Cow Creek Formation. 

Transducers were installed in the production zone and the piezometer, allowing for the collection of 

water level data from the Cow Creek and Lower Glen Rose, respectively. 

The geophysical logging and downhole camera surveys were conducted by the Edwards Aquifer 

Authority (Rob Esquiline and Jennifer Adkins). The borehole was surveyed before the installation of any 

casing. The downhole camera was run first to ensure the borehole was fit for the geophysical logging 

instruments. Recording video of the borehole gave clear contacts of lithology changes and locations of 

voids/caves/fractures. A gamma ray  -  caliper log was run as part of the geophysical logging program 

and was used in determining the picks on the contacts between formations. 
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Figure 2.    Well Schematic of the Burton Dedicated Monitoring well with hydrostratigraphy.  
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Borehole Geology 

Interpretation of the borehole geology is derived from the cutting samples, down-hole camera, and 

geophysical log. Cutting samples were collected at  10-foot intervals, washed, and described on-site and 

in more detail with a binocular microscope. The detailed lithologic descriptions of the cutting samples 

are included in Appendix A. An annotated copy of the geophysical log with the lithologic descriptions, 

pick of formations, and details derived from the downhole camera are included in Appendix B. 

Formation picks were determined from the geophysical log and adjusted with the cutting samples. The 

following are discussed from youngest to oldest: Walnut, Upper Glen Rose, Lower Glen Rose, Hensel, 

Cow Creek, Hammett. 

 

Walnut Formation (Edwards) 

The Walnut Formation of the Edwards Group is exposed at the surface and was drilled to 73-feet. The 

base of the formation was observed as having a sharp lithologic change identified in the well cuttings 

and down-hole camera. A large cavity was identified at 72-feet by both the caliper and down-hole 

camera (Figure 3.D). An unused shallow windmill well existed on the property that is most likely drawing 

water from a shallow perched aquifer in the Edwards; the camera revealed water cascading down-hole 

beginning just below the surface. 

The Walnut Formation was observed as a dark grey miliolid wackestone interbedded with mudstone 

with irregular shaped carboniferous material and precipitated calcite crystals (Figures 3.B and 3.C). Large 

oysters (Exogyra texana) commonly associated with the Walnut formation were identified along with 

miliolids, gastropods, and skeletal fragments (Figures 3.A and 3.B). Porosity development was associated 

with the miliolid wackestone and dolostone and is characterized as vuggy and moldic. Calcite is 

commonly precipitated in these voids (Figure 3.B). 

 

 

 

 

 

 

A B C 

Figure 3.    Cuttings samples and video stills of the Walnut formation:  A) 40-50’: large oyster fragment;  

B) 40-50’: oolithic grainstone with miliolids and crystalline calcite cement;  C) 50-60’: grainstone with 

coated grains and miliolids, gastropods, and skeletal fragments;  D) 72’: sharp lithologic contact of 

Walnut and Upper Glen Rose formation and cavity just below the contact. Scale bars indicate 1 mm. 

D 
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Upper Glen Rose Formation (Upper Trinity Aquifer) 

The Upper Glen Rose formation was encountered from 74 to 501-feet below land surface (bls), a total of 

437-feet thick and is the only formation that makes up the Upper Trinity aquifer. The Upper Glen Rose is 

separated into 8 units and has been defined as interbedded limestone, dolostone, and marl with a 

notable lens of gypsum at the base (Stricklin, 1971). During the drilling process, no groundwater was 

encountered. The depth to tops of each unit were determined with the cuttings samples and 

geophysical log and are noted on the geophysical log (Appendix B). 

Unit 8 through 4 are characterized as interbedded dolostone, miliolid packstone, and mudstone (Figures 

4.A and 4.B). Common fossils observed in this interval are miliolids, shell fragments, gastropods, and 

serpulid worms. The interval consisted of low porosity development.  

Unit 3 is from 353 to 403-feet and was picked from the geophysical log and cutting samples. The top of 

the unit is defined as the last appearance of Orbitilina sp., the bottom contact picked from the 

geophysical log. Unit 3 is characterized as interbedded layers of mudstone, dolomite, and skeletal 

argillaceous wackestones/packstones (Figure 4.C). The 410 to 430’ interval was characterized as “flood 

Orbitilina,” as the cutting samples consist of mostly Orbitolina sp. (Figure 4.D). The confining nature of 

Unit 3 was most recognized by the argillaceous wackestone and mudstone occurring between 380 to 

400’. Some notable fossils were Orbitolina sp., gastropods, bivalves, serpulid tube worms, and miliolids. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.    Cutting samples of the Upper Glen Rose formation:  A) 100 – 110’: Dolostone with vuggy 

or moldic porosity development;  B) 270 – 280’: Miliolid packstone; C) 370 – 380’: Euhedral 

dolostone, moldic porosity;  D) 410 – 420’: “flood Orbitolina”; E) 450 – 460’: Skeletal wackestone 

with gastropods, peloids and a micritic matrix;  F) 490 – 500’: Abundant gypsum in the basal unit of 

the Kgru. Scale bars indicate 1 mm. 

A B C 

D E F 



9 
 

The base of the section, Units 1 and 2, was drilled from 403 to 501-feet; picked with the geophysical log. 

The lithology consists of interbedded mudstone, argillaceous peloidal wackestone/packstone and 

dolostone, with mostly micritic but some sparry matrix (Figures 4.E and 4.F). Development of porosity 

was intermittent, mostly expressed as moldic or interparticle. Gypsum was observed at the base of Unit 

1 (Figure 4.F). On the geophysical log at 490’ and 496’, the activity of the gamma significantly drops, a 

common pattern when the log detects gypsum. The downhole camera revealed the gypsum to be 

nodular. Some notable fossils were Orbitolina sp., gastropods, oyster shell fragments, serpulid tube 

worms, miliolids, and bryozoans. 

 

Lower Glen Rose Formation (Middle Trinity Aquifer) 

The Lower Glen Rose Formation was penetrated from 501- to 740-feet bls, a total of 239-feet thick. The 

top of the Lower Glen Rose was determined with the geophysical log. The “Corbula bed” is often 

associated with the contact but is typically less than 1-foot thick and was not identified in the cutting 

samples (Wierman et al., 2010). The contact between the Lower Glen Rose and Hensel is transitional 

(Wierman et al., 2010). At the Burton location, neither the upper nor the lower patch reef interval, that 

are often observed in the Lower Glen Rose, were present but were identified in a near-by well. It is 

significant that the upper rudist reef was not encountered at the Burton location as this buildup is often 

water bearing in the area. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.   A) 500 – 510’: Skeletal Peloidal wackestone, Orbitolina sp., gypsum and dolostone;  B) 530 – 

540’: Mudstone, packstone, and grainstone;  C) 580 – 590’: Sparry limestone with styolites;  D) 610 – 

620’: Crinoid stems and serpulid tube worms;  E) 640 – 650’: Skeletal packestone and microcrystalline 

calcite;  F) 690 – 700’: Skeletal packestone with serpulid tube worms. Scale bars indicate 1 mm. 

D 

C B A 

E F 
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The 500 – 570’ interval cuttings are interpreted as interbedded dolostone and skeletal 

mudstone/wackestone. The “CA” (?location) regional marker bed is represented by a skeletal packstone 

with a sparry matrix (Figure 5.B). Round and irregular shaped black carbonaceous clasts and coated 

grains were also common (Figure 5.A). Stylolites were observed in the cutting samples and downhole 

camera. Interparticle porosity is developed in the dolostone due to the euhedral matrix, and the micritic 

limestone showed low porosity development with some scattered moldic porosity. Common fossils 

include miliolids, Orbitolina sp., gastropods, serpulid tube worms, echinoid spines, and bivalve shell 

fragments. 

The 570 – 680’ interval is predominantly interbedded skeletal mudstone/wackestone and    

microcrystalline calcite. 570 to 610’ is the interval in which the upper reef has been observed, but at the 

Burton location the section consisted of sparry skeletal limestone with numerous stylolites (Figure 5.C). 

The microcrystalline calcite has moldic and vuggy porosity, while the micritic limestone displayed 

scattered moldic porosity development. Common fossils include Orbitolina sp., gastropods, serpulid 

tube worms, echinoids, coral, rudistid, oyster shell fragments (Figures 5.D and 5.F). The well-preserved 

Crinoid stems observed in the 610-620’ interval are unique and have not been previously described in 

HTGCD wells. 680 – 740’, consisted of skeletal packstone and wackestones. Fossils encountered were 

similar to the 570 – 610’ interval. The quality of the 710 – 740’ interval cutting samples were poor but 

similar to the interval 680 – 710’ with increasing amounts of mud. The only returns for the 730-740’ 

interval was mud. 

 

Hensel Formation (Middle Trinity Aquifer) 

The Hensel Formation is interpreted from 740- to 771-feet bls and 31-feet thick. The contact between 

the Lower Glen Rose and Hensel Formations at the Burton location is considered transitional which is 

common throughout the region. The top of the Hensel was picked due to the 730 – 740’ interval 

predominantly returning mud. The contact was further defined with the gamma ray results from the 

geophysical log. Local aquifer tests have shown the formation to act semi-confining, allowing for some 

communication between the overlaying and underlying formations (WRGS, 2015; BSEACD Aquifer 

Science, 2017). The downhole camera showed multiple vertical fractures throughout the formation 

which may be sufficient for the communication of water between the formations (Figures 4.B and 4.C). 

From 740- to 750-feet the Hensel Formation consisted predominantly of a micritic skeletal wackestone 

with some coated grains interbedded with mud (Figure 6.E). The only fossils observed were echinoid 

spines, serpulid tube worms and oyster shell fragments (Figures 6.A. and 6.D). Porosity was low and 

scattered and is defined as moldic and vuggy. 

From 750 to the 770-feet, the Hensel consisted of a silty dolostone with euhedral crystals and scattered 

round and irregular shaped black carboniferous material (Figure 6.F). No fossils were observed in this 

interval. Porosity is low and characterized as interparticle and moldic. 
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Cow Creek Formation (Middle Trinity Aquifer) 

At the well site, the Cow Creek Formation is from 771- to 856-feet bls and 85-feet thick. The contact 

between the Hensel and Cow Creek is noted by the abrupt drop in gamma-ray activity which is a 

common marker throughout the study area. A paleosol is commonly observed as the upper most 5-feet 

of the Cow Creek but was not reflected in the sample cuttings. There was a sharp lithological change 

noted by the downhole camera at 775-feet bls which may  represent the contact between the Cow 

Creek paleosol and carbonate facies (Figure 7.E). 

The Cow Creek is predominantly dark brown to black euhedral dolostone with black carboniferous 

material, interbedded with bluff oolitic grainstone (Figures 7.A – 7.C). Porosity is highly developed in the 

dolostone and characterized as interparticle, moldic, or vuggy. The oolitic grainstone has scattered 

developed porosity, mainly from dissolution cavities (Figure 7.A). Fossils were not observed in the 

dolostone but the oolitic grainstone contained gastropods and skeletal fragments (Figure 7.A – 7.C). The 

caliper log and downhole camera showed a large cavity feature near the top of the Cow Creek, at 770 – 

771-feet bls, which may represent a conduit (Figure 7.D). The caliper log has detected similar features at 

the top of the Cow Creek in other wells in the study area (Broun and Watson, 2017; Broun and Watson, 

2017b). Throughout the formation, the Cow Creek has many fractures and cavities observed from the 

downhole camera (Figures 7.D – 7.F). 

 

Figure 6.    Cutting samples and video stills of the Hensel Formation  A) 742’ (video still): well preserved 

Serpulid Tube Worm;  B) 744’ (video still): vertical fracture;  C) 749’ (video still): vertical fracture;  D) 

740 -750’: wacke/grainstone with Echinoid Spine;  E) 740 – 750’: coated grained silty packestone;  F) 

760 – 770’: dolostone with scattered gypsum. Scale bars indicate 1 mm. 

A B C 

D E F 
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Hammett Formation (Confining Unit) 

The Hammett Formation is from 856- to 875-feet bls; the thickness was not determined as the borehole 

does not fully penetrate the formation. The top of the formation was picked using the sharp increase in 

gamma-ray activity, representing an increase in clay content. The Hammett is the confining formation 

between the Lower and Middle Trinity aquifers and has been regionally described as a calcareous or 

dolomitic shale (Stricklin et al., 1971). 

The first 5-feet is a tan brown dolostone with euhedral crystal structures and black carbonaceous 

laminae with some developed moldic and vuggy porosity. These samples may not represent the 

Hammett as the samples were similar to Cow Creek and the interval consists of both formations. Very 

few sample returns were gathered form the Hammett formation and were of poor quality, requiring 

reliance on the geophysical log for Hammett contact depth.  

 

 

 

 

 

 

Figure 7.    Cutting samples and video stills of the Cow Creek Formation  A) 800 – 810’: Oolitic 

Grainstone;  B) 810 – 820’: Dolostone with moldic and vuggy porosity; C) 840 – 850’: Dolostone;  D) 770 

– 771’ (video still): conduit feature;  E) 775’ (video still): contact between Cow Creek paleosol and 

carbonate facies;  F) 812’ (video still): Vertical fractures. Scale bars indicate 1 mm. 

A B C 

D F E 
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Pump Test 

A pumping test was conducted on the Burton well from January 29 - 31, 2020. The Burton well was 

pumped at an average rate of 20 gallons per minute (gpm) for 48-hours. A 5-horsepower pump was set 

at 520-feet for the pump test. Transducers were installed in the Cow Creek (main production interval) 

and Lower Glen Rose (annular piezometer) formations to measure water level fluctuations. Data were 

collected in 1-minute intervals during the background, testing, and recovery periods. A derivative 

analysis assisted in defining the aquifer conditions and curve matching. All analytical methods used for 

the calculation of transmissivity were performed in AQTESOLV (Duffield, 2007). 

The maximum drawdown during the pump test was 15-feet and 0.5-feet in the Cow Creek and Lower 

Glen Rose, respectively. After 51-hours of recovery, the Cow Creek interval recovered within 83% of 

initial conditions while the Lower Glen Rose showed no recovery (Figure 8). 

The slow recovery rate, at least relative to other areas of the District, is a possible indication of any 

combination of the following features of the aquifer; (1) the area of influence around the well does not 

contain any significant recharge features; (2) the area of influence around the well intercepts either a 

no-flow or low-flow boundary; and (3) the transmissivity is too low to allow for a quick recovery. 

 

The pump test results did not indicate any influence from nearby pumping. A relatively flat slope of the 

derivative plot is associated with a non-leaky confined aquifer (Bourdet et al., 1989), which was seen at 

the beginning of testing in the Cow Creek water levels. 

Figure 8.    Water levels from the background, testing, and recovery period of the A) Lower Glen Rose 

and B) Cow Creek Formations. 
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Water level fluctuation data from the testing period were used to estimate transmissivity with the Theis 

(1935) and Cooper-Jacob (1946) curve-fitting methods (Figure 9). Since storativity is not attainable 

without an observation well, A storativity of 8.99E-5 (unitless) is assumed; this value is the average from 

the aquifer tests calculated for Odell #2, an EP well (Hunt and Smith, 2018). The time-drawdown curves 

displayed two different slopes, an early and late, which can be seen in the log-log plot (Figure 9.A). For 

both methods, an early time match was determined to be most valid (Figure 9). Since the late slope is 

most likely being influenced by a no flow or low flow boundary, the early time would be a more accurate 

representation of the aquifer conditions at the Burton well location (Driscoll, 1986). 

Both methods calculated a similar value, and averaged together, the transmissivity (T) of the Cow Creek 

formation is 5,139 gallons per day per foot (gpd/ft). Aquifer test of nearby Cow Creek wells attained a 

slightly lower but similar T value (WRGS, 2015; Hunt and Smith, 2018). Determined from the relationship 

between transmissivity and aquifer thickness, the hydraulic conductivity of the Cow Creek is 7.7 ft/day. 

The specific capacity of the well is 1.33 gpm/ft.  

The average T of the Middle Trinity in Hays County is 2,275 gpd/ft, indicating the Cow Creek’s T, in this 

region, is above average (Wierman et al., 2011). The HTGCD ESD and DSISD Middle Trinity Dedicated 

Monitoring wells had a higher T value compared to Burton (Table 1) (Broun and Watson, 2018a; Broun 

and Watson, 2018c). The Old Hundred Dedicated Monitoring well, like the Burton well, is in the BFZ 

Trinity aquifer, but had a lower T (Table 1) (Broun and Watson, 2018b). 

 

 

 

The Burton well will most likely serve to monitor the EP well field on a long-term basis. The EP well field 

is expected to produce daily; understanding the Burton well takes longer than a day to recover, the 

influence of a single pumping event may be difficult to assess. Rather the Burton well will serve as an 

Figure 9.    Curve matching results of (A) Theis (1935) Recovery and (B) Cooper-Jacob (1946) methods. 

Black lines are water level drawdowns, blue lines are the curve-fitting lines. 
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indicator for long term potential impacts of EP on groundwater levels in the Burton well’s surrounding 

area. It also should be noted that the time-drawdown curve of late time may not be most representative 

of nearby aquifer properties, they are however, more reflective of long-term impacts to water levels. 

Which indicates that this area, due to the low-flow or no-flow boundaries, may not follow the common 

pattern of high transmissivity and therefore low impact to the surrounding aquifer.  

The Lower Glen Rose water level decreased from 353 to 353.5-feet below the ground surface during the 

testing period and did not show any recovery (Figure 8.A). Background water level data for the Lower 

Glen Rose were collected, but due to instrumental error were not representative, and therefore difficult 

to determine if the declining water level was a pre-existing trend or a reaction to the pump test. It is 

likely the case the derivative analysis showed non-leaky conditions due the contribution to the Cow 

Creek from the Lower Glen Rose was too insignificant to impact the Cow Creek enough to show up in 

the drawdown data. The non-leaky assumption would become invalid in cases where the drawdown 

during a well test starts to decrease due the contributing unit. 

Higher capacity aquifer tests from a Cow Creek well field east of the Burton well resulted in drawdowns 

of Lower Glen Rose water levels. Test wells monitored Cow Creek and Lower Glen Rose water levels, and 

in several cases showed delayed recovery of the Lower Glen Rose water levels (BSEACD Aquifer Science, 

2017). The Lower Glen Rose water levels of the Burton well may have had a similar delay and not started 

to recover until beyond 48-hours. 

The Lower Glen Rose water levels had a higher than expected oscillation magnitude that was only 

present during the testing (Figure 8.A). This phenomenon, since only occurring during the test, was most 

likely a product of the pump test or monitoring equipment. Similar oscillating to a lesser magnitude is 

seen in past HTGCD Monitoring well pump tests that utilized annular piezometers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

District Well 
Transmissivity 

(gpd/ft) 

Burton 5,139 

Skipton (Broun and Watson, 2017) 1,162 

DSISD (Broun and Watson, 2018a) 11,340 

ESD (Broun and Watson, 2018c) 75,800 

Old Hundred (Broun and Watson, 2018b)  2,204 

District Average (Wierman et al., 2010) 2,275 

Table 1.    Transmissivities of District Dedicated Monitoring Wells. 
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Geochemistry 

A water sample for geochemical analysis was collected for the Cow Creek interval. The sample was 

collected on January 31, 2020, near the end of pump test to ensure a representative sample. Laboratory 

analysis was done by the Lower Colorado River Authority (LCRA) and tested for major and minor 

chemical constituents (Table 2). The Burton geochemical sample had a charge balance of +0.94 percent. 

All chemical constituents were below the EPA’s Primary and Secondary Maximum Containment Levels 

(EPA, 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

The concentrations of major cations and anions in percent milliequivalents are presented in a Piper 

diagram (1944) with comparisons to other Hays County Middle Trinity aquifer geochemical samples 

(Figure 10) (TWDB, 2020). Areas of the Piper diagram represent different hydrochemical facies. The 

Burton water sample falls within the Ca2+-HCO3
- hydrochemical facies (Figure 10). Within the Middle 

Trinity aquifer, the Ca2+-HCO3
- hydrochemical facies with low total dissolved solids is characterized as 

having a lower residence time and potentially a close connectivity to surface water. The saturation 

states of the major carbonate and evaporite minerals were calculated using an aqueous geochemical 

model, PHREEQC (Parkhurst et al., 2013). A negative saturation index indicates the mineral is 

undersaturated and will precipitate to achieve equilibrium and a positive value indicates an 

oversaturation and therefore causing a dissolution of the mineral. Both dolomite and calcite were 

undersaturated (Table 3), which is common for younger waters, as it has not had enough time to 

achieve equilibrium. Gypsum was also more undersaturated compared to carbonate minerals (Table 2), 

possibility due to the limited availability of gypsum. The carbonate minerals were more negative relative 

to the other Dedicated Monitoring wells, indicating a younger water source and/or less water-rock 

interaction along the Burton’s source water flow path (Table 3).  

Parameter Units Value 

Alkalinity mg/L as CaCO3 251.00 

Al3+ mg/L <0.05 

B mg/L 0.07 

Ca2+ mg/L 54.00 

Fe mg/L <0.05 

Mg2+ mg/L 36.00 

Mn2+ mg/L <0.01 

K+ mg/L 3.89 

Na+ mg/L 8.80 

Sr2+ mg/L 2.99 

Cl- mg/L 10.70 

Br- mg/L 0.05 

F- mg/L 0.68 

SO4
2- mg/L 42.60 

NO3 mg/L <0.02 

TDS mg/L 334.00 

Table 2. Geochemical results for the Burton monitoring well. 
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Table 3. Saturation Index (SI) results for the Burton well compared to other Dedicated Monitoring 

wells. Arrow indicating lower residence time and/or less water-rock interactions according to the 

saturation indices. 

Regional potentiometric surface mapping indicate water in this area flows from the regional high 

hydraulic head throughout the Onion Creek watershed (Hunt et al., 2019). Recharge from the Onion 

Creek watershed is most likely a contributor as multiple studies have shown creek segments to be a 

significant source of recharge to the Middle Trinity aquifer (Hunt et al., 2016; Hunt el al., 2017, Watson 

et al., 2018). This would indicate that if the Tom Creek fault zone completely offsets the Cow Creek 

formation, it does not impede flow, rather reduces the amount flowing across the boundary. The Old 

Hundred well is also in the Tom Creek fault block, located about 1.5 miles north of Wimberley (Figure 1), 

and consist of a similar water chemistry (Broun and Watson, 2018). Other water quality samples within 

the Tom Creek fault block have shown low percent modern carbon, indicating a longer residence time 

relative to waters up dip of the fault zone (Smith et al., 2018). Therefore, the groundwater in the Burton 

area may represent contributions from two different flow regimes; (1) The losing segments of creeks in 

the Onion Creek watershed that flow across the Tom Creek Fault Zone and (2) water flowing along the 

Tom Creek Fault Zone’s strike, from west of the Wimberley area where the Fault is not offsetting the 

hydro-stratigraphic units. 

  

 

 

 

 

The transition from a Ca2+-HCO3
- to Ca2+-SO4

2-
 hydrochemical facies is shown by the arrow in the piper 

diagram (Figure 10). The Ca2+-SO4
2-

 hydrochemcial facies represents waters with higher residence time, 

allowing for the continued dissolution of gypsum and carbonate minerals, thus increasing the 

concentration of SO4
2-, Ca2+, and Mg2+. This can be shown by comparing the saturation indices of calcite, 

dolomite, and gypsum of the Burton and other Dedicated Monitoring wells (Table 3). 

 

 

 

 

 

Well SICalcite SIDolomite SIGypsum 

Burton -0.27 -2.10 -0.36 

ESD 0.00 -2.10 -0.37 

Old Hundred -0.17 -1.73 -0.27 

DSISD -0.19 -1.34 -0.17 

Skipton 0.18 -0.25 0.44 
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 Figure 10. Piper diagram comparing geochemistry of Burton and other Middle Trinity Aquifer wells in Hays County. Symbol size 

represents the qualitative concentration of TDS, larger the size, the higher the TDS. Blue arrow represents the transition from a 

Ca2+-HCO3
- to Ca2+-SO4

2-
 hydrochemical facies. Middle Trinity samples from the Texas Water Development Board (TWDB, 2020). 
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Conclusions 

The Burton well is the fifth Dedicated Monitoring well drilled by the HTGCD and its partners. The Burton 

well will allow for long-term monitoring of the Cow Creek and Lower Glen Rose water levels and water 

quality and serving as an indicator for the potential influence of the EP well field on HTGCD wells.  

The borehole geology was assessed based on well cutting samples, geophysical log, and down-hole 

camera data. Formations discussed made up the Middle and Upper Trinity aquifers. The Hammett was a 

tan brown dolostone with some vuggy and moldic porosity, though the sample may be more 

representative of the Cow Creek. The Cow Creek is a dark brown dolostone, interbedded with an oolitic 

grainstone with interparticle, vuggy, and moldic porosity. The Hensel consisted of a coated grained 

skeletal wackestone interbedded with mud, the basal portion consisted of a silty dolostone. Multiple 

vertical fractures were observed with the down-hole camera in basal portion of the Hensel. Porosity was 

low and scattered when encountered. The Lower Glen Rose is predominantly interbedded dolostone 

and skeletal wackestone with some intervals of microcrystalline calcite. Neither the upper nor lower 

patch reefs were observed in the Lower Glen Rose. The Upper Glen Rose is an interbedded peloidal 

micritic wackestone and dolostone. Future work consists of continuing to add cutting sample 

descriptions, especially in areas of more heterogeneity. The upper and lower reef of the Lower Glen 

Rose are associated with higher groundwater production, mapping and furthering the understanding of 

the areal distribution of these reef facies will be beneficial to the water availability of the Middle Trinity 

aquifer. 

A 48-hour pumping  test was conducted on the Burton well to assess aquifer parameters and investigate 

the confining nature of the Hensel. After pumping at 20 gpm for 48-hours, the Cow Creek had a 

maximum drawdown of 15-feet while Lower Glen Rose a 0.5-feet. After 51-hours of recovery, The Cow 

Creek recovered within 83% while the Lower Glen Rose showed no recovery. By averaging multiple 

curve-matching methods, transmissivity was calculated as 5,139 gpd/ft. This was similar to other HTGCD 

Dedicated Monitoring wells. A no-flow or low-flow boundary was determined to be the cause of the 

late-time drawdown data. While the transmissivity was found to be a higher than average, due to the 

high capacity EP wells and the no-flow or low-flow boundary, long-term drawdown of the Middle and 

Upper Trinity should be monitored. The Lower Glen Rose water level decreased during the pump test 

but with little background data was difficult to discern whether the trend existed prior to pumping. An 

additional pumping  test with more background and recovery data of the Lower Glen Rose would help 

define the confining nature of the Hensel. 

A water quality analysis showed no constituents above the Primary or Secondary Maximum 

Containment Levels. Results indicated the groundwater is characterized as the Ca2+-HCO3
- hydrochemical 

with a low TDS, signifying a low residence or little water-rock interactions along the flow path. According 

to the Saturation Indices and relative to other Dedicated Monitoring wells, the Burton well had the least 

equilibrated carbonate and gypsum minerals. Source water was determined to derive from two flow 

regimes; (1) The losing segments of creeks in the Onion Creek watershed that flow across the Tom Creek 

Fault Zone and (2) water flowing along the Fault Zone’s strike flowing from west of the Wimberley area 

where the Fault is not offsetting the hydro-stratigraphic units. A stable and radioactive isotope analysis, 

such as Tritium or percent modern carbon, would more quantitatively assess the groundwater age and 

source water of the Burton well water. 
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Appendix A. 

Well Name: HTGCD Burton Dedicated Monitoring Well 

Driller: Geoprojects Inc. 

Worked By: Philip Webster 

Location: 30.0530, -98.0498         Elevation: 1160ft             Total Depth: 860ft  

 

Interval (feet)      Sample Description 

Edwards (0 – 74’) 

0-10  Miliolid limestone, micritic matrix, calcite nodules, round black carboniferous material, 

miliolids, weathered (oxidized), low porosity, grey-tan 

10-20 Dolomitic limestone, micritic matric, vuggy porosity, no observable fossils, round black 

carboniferous material, dissolution cavities, scattered large calcite nodules, orange 

stains from weathering, grey-tan 

20-30 Miliolid pack-grainstone, micritic matrix, trace miliolids, trace gastropods, nodular 

calcite crystals, scattered round black carb material, pyrite, micritic wackestone covered 

with layer of larger (visible) calcite crystals, trace calcite solution cavities, dark grey 

30-40 Skeletal Wacke/Packstone, micritic matrix, oysters (Exogyra texana?), round black carb. 

material, pyrite, clayey, tight porosity, dark grey 

40-50 Miliolid grainstone, micritic matrix, oysters (Exogyra texana), scattered black 

round/irregular carb. material, calcite filled veins, calcite filled veins and nodules, 

scattered pyrite, low porosity, dark grey 

Mudstone, micritic matrix, scattered black round/irregular carb. material, pyrite, calcite 

filled veins and nodules, scattered mud, low porosity, grey tan 

50-60  Miliolid wacke-grainstone, micritic matrix, round black carb. material, calcite filled 

solution cavities, pyrite, tight porosity, oyster shell fragments, grey tan 

 Nodular limestone, sparry matrix, round black carb. material, miliolids, gastropod, 

calcite filled cavities, pyrite, grey tan 

60-70 Wackestone, voids infilled with organic material and calcite, scat calcite nodules, 

scattered yellow-orange staining, grey-white 

 Skeletal Peloidal Wacke/Packstone, micritic matrix, miliolids, pyrite, round black carb. 

material, calcite nodules, sparry coating 

 Wackestone, large calcite nodules, well developed moldic/vuggy porosity, yellow-org 

staining, orange-white 
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Upper Trinity Aquifer 

Upper Glen Rose (74 – 501’) 

Unit 8 (74-111’) 

70-80 Dolostone, black carb. material, sucrosic, yellow staining, scat vuggy por, high porosity, 

light-grey 

 Dolostone, scattered organic material, iron staining, interbedded with similar material 

with higher porosity, light brown yellow 

80-90 Dolostone, iron staining, interbedded with high porosity material, light brown yellow,  

90-100 Dolostone, scattered porosity, light brown yellow,  

 Limestone, Very high moldic and vuggy porosity, white  

100-110 Dolostone, interbedded high and low moldic porosity, round black carb. material, 

scattered oolitic or peloidal material, yellow/iron staining, r gypsum, brown 

Unit 7 (111-200’) 

110-120 Dolostone, euhedral matrix, silt-sized grains, interbedded with Skeletal Wackestone 

bryozoans, miliolids, moldic and vuggy porosity, iron staining, orange-tan 

 Dolostone, euhedral matrix, silt-sized grains, interbedded with Miliolid Wackestone, 

miliolids, uncommon carb. material, moldic porosity, grey-tan 

 Dolostone, euhedral matrix, silt-sized grains, interbedded with Wackestone, miliolids, 

echinoid, skeletal fragments, round and irregular carb. material, pyrite, grey-tan 

120-130 Dolostone, scat skeletal fragments, peloids, iron staining, uncommon calcite filled veins, 

moldic porosity, round molds, orange-tan   

 Dolostone, gastropod molds, carb. material, moldic porosity, striations, grey tan 

130-140 Dolostone interbedded with Miliolid Wackestone, silt-sized grains in dolostone, moldic 

porosity, round/irregular molds, round/irregular carb. material, striations, iron staining, 

pyrite, grey-tan 

140-150 Dolostone Interbedded with Pack/Grainstone, silt-sized grains for dolostone, skeletal 

material, miliolids, bivalve, carb mat, moldic por, pyrite, grey-tan 

150-160 Dolostone, euhedral silt-sized grains, miliolids, carb. material, scattered pyrite, 

scattered vuggy porosity, styolites, grey 

 Grainstone, micritic matrix, miliolids, skeletal material, round and irregular carb. 

material, pyrite, white-yellow 

160-170  Skeletal Wacke/Packstone, micritic matric, miliolids, carb. material, yellow-brown 

staining, tight porosity, dark grey 
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 Miliolid Packstone, carb. material, common pyrite, tight porosity, crème white 

170-180 miliolid Packstone, micritic matrix, round and layered carb material, skeletal material, 

pyrite, some dolomitic grains, brown-yellow string shaped around miliolid grains, tight 

porosity, tan to crème white 

180 – 190 Mudstone, micritic matrix, miliolids, styolites, low porosity  

 Miliolid Wackestone, micritic and sparry matrix, miliolids, coated grains, round black 

carb. material 

190 – 200 Miliolid Pack/Grainstone, micritic matrix, miliolids, pyrite, calcite filled voids, coated 

grains, some moldic porosity 

 Skeletal Wackestone, micritic matrix, Miliolids, Gastropod, black carb. cast, low porosity  

200 – 210 Skeletal Packstone, micritic matrix, echinoid spines, miliolids, argillaceous, some moldic 

porosity 

Unit 6 (200-283’) 

210 – 220 Skeletal packestone, micritic matrix, gastropod, miliolids, round and irregular black cast, 

coated grains, silty, buff colored, some moldic porosity 

 Skeletal Wackestone, micritic matrix, miliolids, bivalve frags, round and irregular black 

cast, coated grains, algal features, low porosity 

220 – 230 Peloidal Wacke/Packstone, micritic matrix, round and irregular black cast, silty, low 

porosity, buff colored 

 Mudstone, micritic matrix, some miliolids, scattered black cast, thin bedded dolomite 

with dark carboniferous laminations, silty,    

230 – 240 Wacke/Packstone, micritic matrix, miliolids, some calcite filled voids, some vuggy 

porosity, crème 

 Skeletal Peloidal Packstone, gastropod, black carb. material, argillaceous, low porosity 

240 – 250 Skeletal Wackestone, micritic matrix, echinoid spine, bivalve frag, miliolids, small 

gastropods, black carb. material, argillaceous, low porosity, creme 

250 – 260 Skeletal Wackestone, micritic matrix, large gastropod frags, steinkerns, serpulid tube 

worm, black carb. material, muddy/argillaceous, dark tan 

260 – 270 Skeletal Wackestone, micritic matrix, gastropod, miliolids, black carb. material, algal 

material, coated grains, silty, argillaceous, low porosity, white 

270 – 280 Skeletal Packstone, micritic matrix, miliolids, serpulid tube worm, bivalve frags, round 

coated grains, calcite crystals, black carb. material, silty, thin xlam, thin bedded, low 

porosity 

Unit 5 (283-304’) 
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280 – 290 Mudstone, dolomitic, pyrite, blocky, low porosity, tan brown  

 Wackestone, micritic matrix, miliolids, r and irregular blk casts, pyrite, silty, moldic 

porosity 

290 – 300 Skeletal Packstone, micritic matrix, miliolids, gastropods, echinoid spines, common 

calcite crystals, round and irregular coated grains, some moldic porosity 

 Mudstone, calcite grains, silty, low porosity, dark grey 

Unit 4 (304-354’) 

300 – 310 Dolostone, styolites, moldic porosity, off white 

 Packstone, sparry matrix, serpulid tube worms, gastropods, miliolids, round black and 

white coated grains, silty, low porosity 

310 – 320 Miliolid Wacke/Packstone, sparry matrix, abundant miliolids, bivalve frags, gastropods, 

steinkerns, rare serpulid tube worm, skeletal frags, carb material, coated grains, moldic 

porosity, interbedded with micritic packstone similar to above  

Dolostone, styolites, some moldic porosity 

320 – 330 Wackestone, micritic matrix, miliolids, skeletal frags, gastropod, interbedded with 

sparry skeletal packstone with some vuggy porosity, white-crème colored 

Oolitic Grainstone, miliolids, ooids, abundant gastropods, little calcite precipitation, 

round coated grains, intercrystalline porosity, crème colored 

Wackestone, micritic matrix, miliolids, round and irregular shaped black and white 

casts, pyrite, tan colored, low porosity  

330 – 340 Pack/Grainstone, sparry and micritic matrix, miliolids, bivalve frags, skeletal frags, 

pyrite, round and irregular shaped coated grains, some partially filled voids with 

precipitated calcite, moldic porosity 

Wacke/Packstone, micritic matrix, steinkerns, gastropods, round black carb. material, 

some coated grains, thinned bedded 

340 – 350  Wackestone, sparry matrix, skeletal frags, miliolids, echinoid spines, black carb. cast, 

poorly sorted, some moldic and vuggy porosity 

 Wacke/Packstone, some miliolids, micritic matrix, round black carb. material, some 

coated grains 

350 – 360  Packstone, micritic matrix, echinoid spines, bivalve frags, miliolids, bryozoan frags, 

round to irregular shaped black carb. material, coated grains 

Unit 3 (354 – 403’) 

360 – 370  Wackestone, micritic matrix with some sparry, Orbitolina, gastropods, miliolids, skeletal 

frags, forams, black carb. material, some coated grains, some moldic por, tan grey 
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Dolostone, carb material, moldic and vuggy porosity, dark grey 

370 – 380  Skeletal Wackestone, micritic with some sparry matrix, miliolids, echinoid spines, 

Orbitolina, styolites, algae 

 Dolostone, skeletal grains (miliolids, gastropods, frags), black carb. cast, some coated 

grains, moldic and vuggy porosity 

380 – 390 Skeletal Wackestone, micritic matrix, oyster frags, poorly sorted irregular shaped blk 

carb. cast, pyrite 

Packstone, micritic matrix, Orbitolina, gastropod frags, oyster, miliolid, echinoid spines, 

black carb. mat, pyrite, silty, poorly sorted, tight porosity 

390 – 400 Argillaceous Wackestone, micritic matrix, Orbitolina, blk carb cast, serpulid tube worms, 

bivalve fragment, gastropod, tight porosity 

Unit 2 (403 – 479’) 

400 – 410 Argillaceous Wackestone, micritic matrix, abundant Orbitilina, serpulid tube worms, 

oyster, black carb. clast, tight porosity 

410 – 420 Flood Orbitolina, micritic matrix, more Orbitolina than rock 

420 – 430 Pack/Grainstone, micritic matrix, abundant Orbitolina, gastropods, shell fragments 

(oysters?) 

430 – 440 Interbedded Mudstone and Peloidal Argillaceous Wackestone, micritic matrix and 

some sparry coating, gastropod, bryozoans, miliolids, Orbitolina, serpulid tube worms, 

black round carb. clast, some moldic porosity, partially filled calcite precipitated molds 

440 – 450 Interbedded mudstone and Peloidic Argillaceous Wackestone, micritic matrix, 

Orbitilina, miliolids, serpulid tube worms, clam, round and irregular black carb. cast, 

partially filled calcite precipitated molds, styolites, pyrite 

450 – 460 Interbedded Mudstone and Peloidic Argillaceous Wackestone, micritic and sparry 

matrix, Orbitolina, miliolids, gastropod, mollusk, round and irregular black carb. cast, 

pyrite, silty 

460 – 470 Pack/Grainstone, micritic and sparry matrix, gastropods, serpulid tube worms, miliolids, 

algae, pyrite, coated round grains, moldic por 

 Miliolid Packstone, micritic matrix, sparry coating, miliolids, some carb. material 

 Skeletal Peloidal Wack/Packstone, micritic matrix, miliolids, gastropods, oyster frag 

round and irregular shaped blk carb cast, some moldic por 

470 – 480 Dolostone, euhedral matrix, silt-sized grains, some pyrite, moldic and intergranular 

porosity, dark grey 

Unit 1 (479 – 501’) 
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480 – 490 Dolostone, euhedral matrix, silt-sized grains, pyrite, good moldic and intergranular 

porosity, dark grey 

 Pack/Grainstone, micritic matrix, coated grains, miliolids, skeletal frags, some round 

black carb. cast, thin bedded, poor porosity 

 Miliolid Peloidic Wackestone, sparry matrix, miliolids, uncommon black carb. cast, 

some intergranular porosity 

490 – 500 Mudstone, micritic matrix, gypsum nodules, tight porosity,  

 

Middle Trinity Aquifer 

Lower Glen Rose (501 – 750’) 

500 – 510 Skeletal peloidal wackestone, micritic matrix, gypsum, Orbitilina, shell fragments, 

serpulid tube worms, miliolids, blk carb cast, pyrite, tight porosity 

 Dolostone, euhedral matrix, moldic and vuggy porosity  

510 – 520 Interbedded dolomitized wackestone and mudstone, euhedral matrix, skeletal mat 

partially dissolved (moldic por), Orbitolina, moldic and intergranular por, dark (carb 

mat?) calcite recrystallization in some molds, some gypsum, dark grey 

520 – 530 Skeletal Peloidal Mud/Wackestone, micritic matrix, miliolids, blk carb clast, some 

calcite filled solution cavities, interbedded sparry mud/wackestone, low porosity, 

intergranular porosity (sparry wackestone) 

530 – 540 Mudstone, micritic matrix, calcite filled stylolites, iron stains (red-orange wash), r 

miliolids, algae, shell frag, gypsum, low porosity, sharp contact with packstone 

 Packstone, sparry matrix, blk carb clast, med grain size, dark grey 

 Grainstone, skeletal material, miliolids, coated intraclast 

540 – 550  Skeletal Wacke/Packstone, micritic matrix, blk carb casts, gastropod, miliolids, echinoid 

spine, Orbitolina, calcite xln, round coated grains, some moldic porosity 

 Mudstone, micritic matrix, pyrite, peloids, miliolids, calcite xln, gypsum nodules, r 

Orbitolina, poor porosity 

550 – 560 Dolostone, euhedral matrix, carb material, intergranular porosity 

 Skeletal Peloidal Wackestone, sparry matrix, blk coated round and irregular cast, 

miliolids, gastropod, shell frags (bivalve), pyrite, low porosity 

560 – 570 Dolostone, euhedral matrix, carb material, intergranular porosity 

 Partially dolomitized skeletal wackestone, sparry matrix, blk coated round and irregular 

cast, miliolids, gastropod, small calcite filled fractures, oyster shell frags, intergranular 

porosity 
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570 – 580 Sparry limestone, skeletal frags, carb stylolites, echinoid spines, intergranular porosity 

580 – 590 Sparry limestone, skeletal frags, carb stylolites, echinoid spines, intergranular porosity 

590 – 600 Sparry limestone, silt-sized grains, calcite xln, carb stylolites, iron staining, serpulid tube 

worms, shell frags, intergranular porosity 

600 – 610 Sparry limestone, calcite xln, miliolids, pyrite, serpulid tube worms, shell frags 

 Mudstone, calcite xln, miliolids, pyrite, serpulid tube worms, shell frag, echinoids 

610 – 620 Mudstone, micritic matrix, miliolids, serpulid tube worms (colonies and individuals), 

echinoids and echinoid spines, crinoid spines (star stones), Bryozoa frags?, oyster shell 

frags, r stylolites 

620 – 630 Skeletal peloidal mud/wackestone, micritic matrix, skeletal frags, echinoid spines, 

pyrite, serpulid tubes (colony and individuals), algae, Orbitolina, bryozoan frags, low 

porosity development 

 Microcrystalline calcite, some moldic porosity 

630 – 640 Skeletal mud/wackestone, micritic matrix, skeletal frags, echinoid spines, pyrite, 

serpulid tube worms (colony and individuals), echinoids, algae, orb, shell > 5mm across, 

low porosity development, similar to above 

 Microcrystalline calcite, some moldic porosity  

640 – 650 Skeletal packstone, micritic matrix, dark buff, echinoid spine, blk clast, algae (stylolites), 

pyrite, Orbitolina, silty, tight porosity 

Microcrystalline calcite, some moldic porosity 

 Mud/wackestone, micritic matrix, blue-grey, calcite xlm, orb, tight porosity 

650 – 660 Skeletal intraclast wackestone, micritic matrix, crème, orb, r-subr calcite grains, poor 

sorting, calcite filled cavities, echinoid plate and spine, serpulid tube worms, peloids, 

gastropod, bivalves, r algae, rare moldic porosity 

 Microcrystalline calcite, some moldic porosity 

660 – 670 Skeletal intraclast wackestone, micritic matrix, r and subround calcite grains, skeletal 

frags, Orbitolina, serpulid tube worms, oyster shell frags, similar to above 

 Microcrystalline calcite, some moldic porosity 

670 – 680 Skeletal intraclast wackestone, micritic matrix, orb, r and subround grains, serpulid 

tube, very similar to above, oyster frags, r stylolites, org mat, r coral, gastropod  

 Skeletal intraclast Packstone, micritic matrix, skeletal fragments, m r and subround 

coated grains, some moldic porosity 

 Microcrystalline calcite 
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680 – 690 Skeletal intraclast Packstone, micritic matrix, silt to large calcite crystals, sub-round 

coated grains, orb, serpulid tube worms, echinoid spines, large blk cast, xls voids, 

intergranular and moldic porosity 

 Skeletal Wackestone, micritic matrix, algae, stylolites (algae filled) miliolids, calcite xls, 

some moldic porosity 

690 – 700 Skeletal intraclast wack/packstone, micritic matrix, crème and med blk round-subround 

coated grains, dark grey-blue and crème colored matrix, moldic por, some calcite filled 

voids, poorly sorted, Orbitolina, bivalve or oyster imprint, oyster shell frags, Algal 

feature (mat) separating the dark blue from the creme 

 Skeletal intraclast Packstone, micritic/sparry matrix, intergranular and moldic por, 

crème, some round grains some coated, shell frags, abundant serpulid tube worms, 

peloids 

 Sparry limestone, silt-sized grains, some micritic, carb mat, dark grey, intergranular por 

700 – 710 Mud/wackestone, micritic matrix, stylolites, blk carb cast, skeletal frags, serpulid tube 

worms, peloids, some minor intergranular porosity, crème, oyster frags (poor sample) 

710 – 720 Skeletal wackestone, micritic matrix, serpulid tube worms, gastropod, moldic and 

intergranular por, echinoid spine, peloids, interbedded mud (poor sample)  

720 – 730 Skeletal intraclast wacke/packestone, crème, micritic matric, moldic porosity, miliolids, 

sub round coated grains, skeletal (coral, shells?) frags, some calcite precipitation, 

echinoid mold, small bivalve mold 

 Mudstone/wackestone, blue-grey, silty, carb material 

730 – 740 Mud 

 

Hensel (740 – 771’) 

740 – 750 Wacke/grainstone, micritic matrix, light blue round carb? Clasts, pyrite, calcite 

precipitated cavities, scattered coated intraclastic grains, r echinoid spine, oyster shell 

frags, serpulid tube worms, nodules of accumulations of calcite crystals, coated with 

mud, scattered moldic and vuggy porosity 

750 – 760 Dolostone, carboniferous material, sandy/silty, intergranular and some moldic porosity  

760 – 770 Dolostone, euhedral, carboniferous material (blk cast), pyrite, r gypsum, intergranular 

and minor moldic porosity, crème and blue-grey 

 

Cow Creek (771 – 856’) 

770 – 780 Dolostone, euhedral, carb material, intergranular and moldic por, pyrite, salt and 

pepper color (poor sample) 
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780 – 790 Oolitic Grainstone, round to elongated coated ooids, calcite cement, crème, gastropod, 

calcite filled solution cavities, some moldic por, transition from non-coated calcite 

crystals grains to coated (poor sample) 

 Dolostone, abundant precipitated dolomite crystals, intergranular and moldic porosity, 

crème to blue-grey, common pyrite, lagged reaction to HCl 

790 – 800 Oolitic pack/Grainstone, samples are significantly ground up, avg. sample size ~1mm. 

oolitic packstone - grainstone, similar to grainstone above (poor sample) 

800 – 810 no sample 

810 – 820 Dolostone, euhedral matrix, round black carb clasts, dark grey brown, pyrite, high 

moldic and vuggy porosity 

 Oolitic Pack/Grainstone, microcrystalline and sparry matrix, buff, round and elongated 

coated grains 

820 – 830 Dolostone, partial subhedral and euhedral, dark grey and black, black carb material, 

vuggy and moldic porosity, pyrite 

830 – 840 Dolostone, partial subhedral and euhedral, dark grey and black, black carb material, 

vuggy and moldic porosity, pyrite, muddy 

840 – 850 Dolostone, tan and light brown, euhedral, thin black carbonaceous laminae, some 

moldic and vuggy porosity, pyrite, scattered calcite crystal nodules 

 

Hammett (856 – 875’) 

850 – 860 Dolostone, dark brown, euhedral, black carbonaceous material, some pyrite, scattered 

calcite crystal nodules (may be Cow Creek) 
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Appendix B. Geophysical Log 
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Appendix C. Water Chemistry Results 

 

 


