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1.0 Introduction 

 

Cypress Creek, located in the Wimberley, TX 

area, is a major contributor to the aesthetics and 

lifestyles of the residents of the Wimberley 

Valley.  It is also an important economic factor 

that drives the local tourist economy.  Jacob’s 

Well, an artesian spring, provides the majority of 

flow in Cypress Creek and has been described as 

the “heart and soul” of the Hill Country.  Blue 

Hole, located in Cypress Creek just upstream of 

Wimberley, is a swimming hole that has been 

enjoyed by generations of local residents and 

considered one of the top swimming holes in 

Texas.  

 

Other than a small number of individual 

residential rainwater harvesting systems, the 

Wimberley Valley is totally dependent on 

groundwater for its potable water. With the 

continued rapid growth and development of the 

Wimberley Valley, and several hot, dry Texas  

Figure 1. Cypress Creek/Jacob’s Well Study Area  

summers, a great deal of pressure has been 

placed on the groundwater resources of the 

community.  Flows from Jacob’s Well were 

significantly reduced during the droughts of 

2005–2006 and 2008 and the spring ceased to 

flow in 2000 for the first time in recorded 

history.  

 

2.0 Purpose 

 

In recognition of the importance of Cypress 

Creek and Jacob’s Well to the Wimberley 

Valley, the Hays Trinity Groundwater 

Conservation District (HTGCD) was awarded a 

grant from the Texas State University–River 

Systems Institute (RSI), the Way Family 

Foundation, and the Meadows Foundation to 

study the hydrogeology of the Cypress Creek 

Watershed (Figure 1).  The purpose of the 

Cypress Creek/Jacob’s Well Hydrogeologic 

Study is to define the hydrogeologic setting,  
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interaction of surface water and groundwater, 

water quality and local stratigraphy, and to 

identify a set of metrics to monitor in order to 

preserve the flow of Cypress Creek and Jacob’s 

Well to the extent possible. 

 

3.0 Scope of Work 

 

The scope of the Cypress Creek/Jacob’s Well 

Hydrogeologic Study included the following: 

 

1. Compile existing sources of well, 

groundwater and surface water data 

relevant to Cypress Creek/Jacob’s Well. 

 

2. Develop a surface-feature map depicting 

the Cypress Creek drainage basin above 

Jacob’s Well. 

 

3. Develop a working base geological map 

for the Jacob’s Well groundwater basin 

and record relevant data on springs, 

wells and geologic data. 

 

4. Develop procedures to routinely 

compile data on water levels throughout 

the Cypress Creek watershed. 

 

5. Develop contour maps of water-level 

elevations in the Middle Trinity aquifer. 

 

6. Compare water chemistry in Jacob’s 

Well with water chemistry of water 

wells throughout the watershed. 

 

7. Identify metrics that would be used to 

monitor in order to preserve the flow of 

Cypress Creek and Jacob’s Well. 

 

8. Partner with University of Texas 

researchers to develop a report that 

describes the most probable sources of 

water in Cypress Creek and Jacob’s 

Well. 

 

9. Prepare a multi-phased plan for 

completion of a comprehensive 

Hydrogeologic analysis of the Cypress 

Creek watershed. 

 

This work is also part of a larger project, the 

Cypress Creek Project, being conducted by 

Texas State University to develop a model could 

be used to predict water quality impacts on 

Cypress Creek and water availability with future 

development within the watershed. 

 

This report is a work in progress and presents 

preliminary conclusions regarding the geology 

and hydrogeology of Cypress Creek.  Additional 

data collection and analyses are continuing on 

many of the areas of study presented in this 

report. As additional data are collected and 

analyzed, some of the conclusions contained 

herein may be further clarified and expanded.  

The report also identifies many potential areas of 

further study that could be taken on by 

university students and classes, area volunteers 

and other professionals.  

 

 

4.0 Summary of Study Methodology 

 

Published literature was reviewed and existing 

data were collected from a number of Texas 

state agencies, prior academic studies, volunteer 

scientists, cave divers, water supply 

corporations, individual land owners and well 

owners as part of this study. New geologic, 

hydrogeologic, and water quality data were 

collected and analyzed.  

 

Published literature was reviewed related to the 

geology and hydrogeology of the Cypress Creek 

and Jacob’s Well area were utilized to gain an 

understanding of the regional hydrogeologic 

setting. Following the literature review, a 

conceptual model of the local geology was 

developed based on aerial photo analysis, field 

mapping, water-well construction records, drill 

cutting descriptions and geophysical log 

analysis. Positional information of field data was 

obtained using Global Positioning System (GPS) 

equipment and the data were recorded in a 

Geographical Information System (GIS) 

relational data base that allowed the data to be 

plotted in map form.  

 

A conceptual model of the subsurface 

poteniometric surface and flow regime in the 

Middle Trinity Aquifer was developed based on 
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water-level data from area wells, the Blanco 

River, Cypress Creek and data on the discharge 

rate and stage level at Jacob’s Well. Jacob’s 

Well data was obtained from the United States 

Geological Survey’s (USGS) continuous 

monitoring system that is funded by a grant from 

the Texas Commission on Environmental 

Quality (TCEQ). 

 

The relationships between precipitation, surface 

water flows and groundwater recharge rates 

were explored by compiling and analyzing 

precipitation data and USGS stream flow data 

from the Blanco River and Onion Creek in Hays 

County and discharge rates at Jacob’s Well.  

 

Groundwater quality data were compiled and 

analyzed from the USGS continuous monitoring 

system, the Texas Water Development Board 

(TWDB), TCEQ, sampling efforts subsidized by 

the HTGCD and conducted by volunteer cave 

divers in Jacob’s Well, and ongoing research 

subsidized by HTGCD of a Masters degree 

candidate from the University of Texas at 

Austin. 

 

The TWDB databases provided historic water 

quality data from water wells and provided 

water well records that included data on the 

geology, water quality and quantity.  Volunteer 

cave divers performed important work in 

mapping, photographing and describing the 

subsurface conduit extending below Jacob’s 

Well and in collecting water quality samples 

from the conduit.  Volunteer Professional 

Geologists assisted the District Geologist, Al 

Broun, in conducting field reconnaissance and 

reviewed results of Mr. Broun’s geologic 

analysis.  Significant data collection sites are 

shown in Figure 2 and detailed in Table 1.    

 

5.0 Further Explanation of Data Sets and 

Sources of Data  

 
5.1 GPS Data Collection 

 

GPS location data were collected by the 

HTGCD over a four-year period (2005–2008), 

and continues to be measured as necessary for 

all significant field data points.  During this 

study, locational coordinates and elevations 

relative to mean sea level were surveyed using a 

Trimble Pro XRS surveying system that 

provides submeter accuracy for latitude and 

longitude and accuracy within a few meters for 

elevation (see www.trimble.com).  Locations 

surveyed include geologic features of interest, 

such as marker beds or contacts, water wells, 

and river and stream road crossings. To date, the 

HTGCD has collected GPS coordinates for 163 

data points within the study area (Table 2).   

 

 5.2 Contribution of Volunteer Divers 

 

A team of volunteer divers have conducted 

numerous dives down Jacob’s Well, providing 

invaluable information about the Well’s 

subsurface structure, geology, and water 

chemistry (Figure 3).  A video of the divers 

exploring Jacob’s Well is available at 

<http://www.haysgroundwater.com >.  A 

stratigraphic column and structural cross section 

were developed for the well based on depth 

measurements, GPS data, still photos and video 

gathered by the divers.  Divers collected water 

samples on October 22, 2007 which were 

analyzed to examine differences in water quality 

among the different subsurface karst tubes 

feeding into the Well, groundwater from the 

Trinity Aquifer, and surface water from Cypress 

Creek and the Blanco River. Divers also 

installed and retrieved temperature transducers 

at the mouths of the main tubes and the mouth of 

Jacob’s Well. 

 

 
Figure 3. Diver Entering Second Chamber of Jacob’s Well 
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5.3 Water Well Inventory For the Study 

Area (State Well Reports/Drillers’ Logs) 

 

Drillers’s logs (also known as: State Well 

Reports) provide data about water well 

completion, location, ownership and gross 

information about the geology, karst, faults, 

fractures, water levels, and productive capacity 

of the aquifer encountered. Drillers are required 

to submit these reports to the State of Texas and 

to the groundwater conservation district with 

jurisdiction for the area where the well was 

completed in order to document the completion 

of a water well. The State Well Reports are 

potentially a valuable source of information but 

are often incomplete with important information 

often missing from the form. 

 

A water-well inventory based on drillers’ logs 

was completed for the study area in order to 

understand the distribution of water wells, to 

understand which hydrogeologic units are 

targeted for water production, and to estimate 

how much demand is placed on each aquifer. 

Records for 924 wells were obtained for the 

study area in electronic and hardcopy format 

from the three state agencies (TWDB, TCEQ 

and Texas Department of Licensing and 

Regulation (TDLR)) that each maintain part of 

the historic record of these documents.  

 

The TWDB has an incomplete inventory of 

drillers’ logs online in their WIID database 

<http://wiid.twdb.state.tx.us/>.  The WIID data 

base contains a small fraction of historic paper 

records but a relatively complete record of wells 

drilled in the last several years. The majority of 

the historic drillers’ logs were obtained from the 

TCEQ, which maintains paper copies of the 

older records.  

 

A water-well inventory database was assembled 

from the records of the 924 wells located in the 

study area and is maintained by the HTGCD. 

 

5.4 Geophysical Logs and Cuttings 

 

Geophysical logs and drill cuttings from water 

wells drilled during the last several years, were 

used in conjunction with surface geological 

mapping, to develop a subsurface geological 

model of the area. 

 

Geophysical logs are the graphical display of 

data generated from electrical probes lowered 

into open boreholes, or completed wells, that 

collect continuous or point source data about the 

geologic and/or well materials passing the probe. 

These logs provide information about the 

geologic units penetrated by a well in a graphic 

format. The geologic units may then be 

correlated between wells enabling a geologist to 

develop subsurface geologic models of the area.      

 

Drill cuttings are the chips of rock that are 

brought up during well drilling from the 

geologic unit encountered by the drilling bit. 

Drill cuttings were typically collected and 

lithologically described on 10-foot depth 

intervals of the drill bit. For example, in a given 

well cuttings samples were collected and 

described while the drill bit penetrated from 400 

to 410 feet below ground-level, from 410 to 420, 

from 420 to 430, etc. The drill cuttings’ 

descriptions provide physical evidence of the 

geologic material that can be compared to with 

the geophysical logs. 

 

 
Figure 4. Geophysical Logs and Cutting Analysis 

 

Geophysical logs and drill cuttings were 

collected from water wells that were being 

drilled by the landowners so that the HTGCD’s 

primary expense was the cost of the geophysical 

log alone. This approach was an economical 

way to further our understanding of the 

subsurface hydrogeologic framework of the 

aquifer system.  
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Basic exploration geology methods were applied 

for field mapping and evaluating groundwater 

resources. Cuttings samples and geophysical 

logs (natural gamma), were collected from Hays 

County water wells with the cooperation of local 

landowners and drilling companies, and 

analyzed for lithostratigraphic data and the 

identification of rock units.  Geophysical logs 

and rock cuttings are archived at the HTGCD 

offices.  

 

Based on the drill cuttings obtained from water 

wells, field observations and a review of 

regional geologic literature, a type geophysical 

log was created to identify contacts between 

various rock units present in the study area. A 

description of the type log, description of 

statigraphic units. The type geophysical logs are 

included in Appendix 1. Copies of all other 

geophysical logs are available for review at the 

HTGHD. 

 

The logs were correlated and the resulting 

stratigraphic and structural interpretation was 

tied to the outcrop and available literature.  

Using the interpreted data, a series of three 

structural cross sections were built, including a 

profile through Jacob’s Well. Within the study 

area, geophysical logs were run on wells.  Drill 

cuttings were collected and analyzed from 10 

wells.   

 

5.5 Structural Geologic Air Photo 

Analysis 

 

The location of lineaments, linear features of the 

landscape which may represent potential 

geologic faults and fractures, were plotted on 

aerial photography using two methods of air 

photo interpretive analysis. First, Stereo photo 

pairs (approximate scale 1:24,000) from October 

1997 were obtained from the Texas Natural 

Resource Information System (TNRIS). The 

photographs were viewed with a stereo scope 

and were used to plot lineaments.  Second, 

Google Earth™ was utilized to further delineate 

potential structural lineaments.  Google Earth 

allows for landscape views from all angles and 

complements the traditional air photos. 

5.6 Geologic Field Mapping 

 

The potential geologic structures identified on 

aerial photos were ground truthed through 

extensive field work.  Geostructural trends 

(strike and dip) for faults, fractures, and joint 

sets were measured.  These measurements were 

then plotted using a Rose diagram and 

interpreted to compare with the aerial photo 

results.  Field mapping techniques were used to 

identify and locate stratigraphic features such as 

marker beds and stratigraphic contacts (Figure 

5). 
 

 
Figure 5. Geologic Field Mapping Methods 

 

5.7 USGS Jacob’s Well Station 

 

The USGS station at Jacob’s Well was installed 

in April 2005 through a grant from the TCEQ 

under their “continuous water quality monitoring 

program”. The Wimberley Valley Watershed 

Association led the grant application effort and 

the HTGCD was a significant supporter.  The 

USGS maintains the station and displays data on 

their website <http://waterdata.usgs.gov/usa/ 

nwis/uv?site_no=08170990>. The station 

collects 15 minute data for temperature, 

precipitation, stream velocity, discharge, gage 

height, specific conductance, turbidity, and 

acoustic signal strength. Sixty days of 15 minute 

data are available at a time, as well as daily data 

for the period of record, April 2005 to present. 

The TCEQ provides the ongoing funding for 

operating the station. The real-time data 

available on the USGS site are provisional data 

and have not been reviewed or edited.  Data are 

edited at the end of each water year (September 
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30) by the TCEQ and published within six 

months of that date. The period of data analysis 

performed in this report is from the initiation of 

data collection in April, 2005 through June, 

2008.  This period is referred to as the period of 

record. The data from October, 2007 through 

June, 2008 used in this report is provisional. 

 

Precipitation data is available from the USGS 

for the period of record.  The precipitation data 

is preliminary: the USGS publishes preliminary 

data on their website then checks the data for 

potential sources of error before publication.  

However, the precipitation data is not published 

and therefore has not been checked for error.  

Anomalies in precipitation data have been 

observed; at times the precipitation gage has 

shown a spike when rainfall has not occurred. 

Therefore, the precipitation data is better used as 

a reference, rather than a reliable source of data.  

In this report, precipitation data collected by 

NOAA in Wimberley is referenced.  
 

 
Figure 6. Jacob’s Well  

 

5.8 USGS Blanco River and Onion Creek 

Gages 
 

The United States Geological Survey (USGS) 

station on the Blanco River is located at the 

crossing of the Blanco River and Ranch Road 12 

in Wimberley, Texas.  The USGS maintains the 

station and displays data on their website 

<http://waterdata.usgs.gov/usa/nwis/uv?site_no=

08171000>. Discharge measurements are 

available from 1924 to present; temperature and 

gage height data are available from 1987 to 

present; and specific conductance, pH, and 

dissolved oxygen value data are available from 

1997 to present.  Sixty days of 15 minute data 

are available at a time, as well as daily data for 

the period of record.  The real-time data 

available on the USGS site are provisional data 

and have not been reviewed or edited.  Data is 

edited at the end of each water year (September 

30) and published within six months of that date. 

The USGS maintains a similar station on Onion 

Creek, located at the crossing of the creek and 

Ranch Road 1826 near Driftwood, Texas. The 

USGS maintains the station and displays data on 

their website <http://waterdata.usgs.gov/usa/ 

nwis/uv?site_no=08158700>. 
  
5.9 Water-Level Monitoring 

 

The HTGCD initiated a groundwater level 

monitoring program in 1999.  Today, water 

levels at 41 privately owned wells are monitored 

monthly across the district, with 17 of these 

wells located within the study area.  Monitoring 

of the wells is done with the permission and 

cooperation of the well owner. Public water 

supply companies with water supply wells in the 

area also collect and submit monthly water level 

data to the HTGCD.  These combined water 

level data were used to determine general 

groundwater trends across the study area and to 

construct potentiometric surface maps.  In May 

2008, a larger water level survey was conducted 

by the HTGCD across the Cypress Creek study 

area. With the cooperation of individual 

landowners and water supply companies, 53 

water levels were measured within the study 

area.  

 

Water levels are typically measured with an e-

line.  An e-line is a wire lowered into the well 

that sends an electronic signal back to the 

surface when water is encountered.  The 

accuracy of the e-line is considered to be ±0.05 

feet.  Expressing the water level in terms of 

mean sea elevation has an accuracy of ± several 

meters (±≈ 6 feet) due to the accuracy of the 

GPS measurement to determine elevation datum 

at the well head.   

 

Surface water levels are measured and recorded 

periodically from numerous locations along 

Cypress Creek and the Blanco River.  Surface 

water elevations are typically obtained from 
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bridges and road crossings that have been 

surveyed for location and elevation.  

 

In Situ Level Troll 300 pressure-temperature 

transducers have been placed in seven wells 

within the study area.  These transducers record 

water pressure measurements that can be 

converted to water elevation on 15-minute 

intervals. The data will be used to monitor the 

aquifer’s response to precipitation events and 

will aid in determining the source of recharge to 

the wells. Due to the lack of rainfall during the 

period of this study, no transducer data is 

presented in the report. The transducers will 

remain deployed into the future. 

 

 
Figure 7. Water-Level Monitoring using an e-line 

 

5.10 Water Quality 
 

Water quality data were compiled from a 

number of public sources. Data were 

downloaded from the TWDB website for a 

number of wells district wide, and additional 

water quality data were available from the water 

availability studies conducted by subdivision 

developers under Hays County Development 

Rules. Water quality data (temperature, specific 

conductivity and turbidity) for Jacobs’ Well 

were available from the USGS station. 

Water samples were collected by divers at 

Jacob’s Well on two occasions.  Water samples 

were also collected at different points along 

Cypress Creek and the Blanco River and 

compared with the water quality at Jacob’s Well.  

Typically, water samples are analyzed for a suite 

of anions and cations including calcium, 

magnesium, sodium, potassium, bicarbonate, 

sulfate, chloride, hardness and total dissolved 

solids.  
 

A study, partially funded by the HTGCD, to be 

completed in late 2008 or early 2009, is being 

conducted by a masters student from the 

University of Texas at Austin. The study 

includes conducting a water quality study of 

Jacob’s Well using measurements of water 

levels and water chemistry in ground and surface 

waters upgradient from Jacob's Well to 

characterize the source of baseflow to the spring.  
 

5.11 Blue Hole 

 

Blue Hole is a swimming hole located on 

Cypress Creek in Wimberley, Texas.  The 

HTGCD performed preliminary field work to 

measure the dimensions of the hole and 

determine if underwater springs were 

contributing to the flow of water at Blue Hole.  

Horizontal transects were set up at 50 foot 

intervals down the length of Cypress Creek, and 

water depth was measured every five feet along 

the horizontal transects.  Vertical temperature 

profiles were conducted at several locations 

along the Creek and individual temperature 

measurements were taken at a number of 

locations (Figure 8). 

 

 
Figure 8. Blue Hole on Cypress Creek 
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6.0 Physical Setting 

 

Cypress Creek is located in the Hill County area 

of central Texas in southern Hays County and is 

a tributary of the Blanco River.  The creek flows 

through the City of Woodcreek and the City of 

Wimberley. The Cypress Creek watershed 

trends in a northwest to southeast direction. The 

Blanco River runs roughly parallel and to the 

south.  The confluence of the creek and the 

Blanco River is on the south side of Wimberley, 

just upstream from the Blanco River/Highway 

12 junction.  The Onion Creek watershed is to 

the north. The Cypress Creek watershed 

encompasses approximately 24.27 square miles, 

most of which is undeveloped, except for the 

dense residential development in Woodcreek 

and commercial/residential development in the 

City of Wimberley. Numerous cliffs and deep 

valleys typify the topography of the watershed.  

There is approximately 565 feet of topographic 

relief across the study area with elevations 

ranging between approximately 835 and 1400 

feet above mean sea level. 

 

Cypress Creek is commonly divided into two 

segments (Figure 12). The 9.5-mile segment 

above Jacob‘s Well is usually dry, except during 

major rainfall events, and is referred to as Dry 

Cypress Creek.  The 4.9-mile long stream 

segment below Jacob‘s Well is fed by the spring 

and consistently contains flowing water. The 

downstream segment is referred to as Cypress 

Creek. The stream gradient of the lower part of 

the creek is approximately 20 feet per mile. The 

Dry Cypress watershed accompanies 

approximately twice the area of the wet Cypress 

Creek watershed. 

 

 
Figure 10. Wet Cypress Creek 

 

 

 
Figure 11. Dry Cypress Creek 
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