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Abstract 
 
Geologic data are used by hydrogeologists to develop a better understanding of aquifers. Geophysical logs, driller’s and 
cuttings logs, and outcrops provide valuable information about aquifer characteristics and can be used in combination 
with other geologic data to characterize groundwater resources. The purpose of this project was to build a geodatabase 
of geologic control points that provide information on the location and elevation of the tops of geologic formations in 
central Texas. This report documents the methods and source data for this project. Tasks included compiling geologic 
data, QA/QC of existing data, scanning logs, and assigning key attributes for each control point and log, such as unique 
identification and formation top depths. The resulting geodatabase contains data from over 500 geophysical logs and will 
be used to develop a more complete understanding of the geology and hydrogeology of the Trinity and Edwards Aquifers.  

Introduction  
 
The Barton Springs/Edwards Aquifer Conservation District (BSEACD) is responsible for conserving, protecting, and 
enhancing all groundwater resources within its jurisdiction. A sound understanding of the geologic framework is an 
important aspect of groundwater resource management. Accordingly, the geologic framework is the foundation for 
hydrogeologic investigations conducted by the BSEACD Aquifer Science Team, which support effective management and 
planning practices of the District. 
 
There is currently no single repository or database for geophysical logs for water wells in central Texas. Existing geologic 
databases of the region are either incomplete or very localized and project-focused. The purpose of this project was to 
build a geodatabase of geologic control points that provide information on the location and elevation of the tops of 
geologic formations. The primary data include geophysical logs, driller’s and cuttings logs, and outcrops. This report 
provides the documentation for the accompanying geodatabase. 
 
Study Area 

The District geologists developed a geologic database of central Texas more than 20 years ago with data primarily derived 
within the District boundaries. However, the geologic setting and interconnection of groundwater water resources within 
the District extends far beyond its political boundaries. As such, the District has partnered with other agencies and 
scientists to build a regional database of geologic control points that is centered on Hays, Travis, and Blanco Counties 
(Figure 1). The original geodatabase of geologic control points was associated with the work provided in Wierman et al., 
2010. Figure 2 provides a regional stratigraphic column of the study area and the units encountered in the region. 
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Figure 1.  Geographic extent and simplified geologic map of the study area. Geologic base map modified from Stoeser et al., (2005). 
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Figure 2.  Stratigraphy of the study area. Figure from Wierman et al., 2010. 
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Data Sources 
 
Geologic data compiled in the geodatabase includes geophysical logs, well data that contain driller’s logs and drill cuttings 
descriptions, and geologic outcrops. The data and their sources are discussed below. 

Geophysical Logs 
Many of the locations in the database contain geophysical logs that were recently obtained or run. Sources of geophysical 
logs in the study area are varied and include the Texas Water Development Board Groundwater Database (TWDB, 2018a), 
the U.S. Geological Survey (USGS) GeoLog Database, Hays Trinity Groundwater Conservation District (HTGCD), Blanco-
Pedernales Groundwater Conservation District (BPGCD), Edwards Aquifer Authority (EAA), the Bureau of Economic 
Geology (BEG), various published geologic reports from agencies and consultants, and independent geophysical log service 
providers. A variety of geophysical tools exist that can provide additional information in addition to lithology (Asquith and 
Krygowski, 2004). Appendix A contains a summary of information on wireline geophysical logs.  
 
The primary geophysical log used for lithologic interpretation, and therefore geologic contacts, is the gamma ray (GR) log. 
The GR log measures the natural radioactivity of geologic formations, which tends to be concentrated in shales that 
contain radiogenic elements such as potassium. GR logs in our study area are most commonly recorded in units of counts 
per second (CPS), and less commonly in our area in American Petroleum Institute (API) units that normalize GR values to 
a standard. GR logs can be used within both PVC and steel cased wells, but steel casing can attenuate the GR signal 
measured from the rocks. GR logs are not affected by water or formation electrical properties.  

Electrical logs such as spontaneous potential (SP) and resistivity (RS) can also be used to make geologic determinations of 
formations and for correlations. SP is used for determining gross lithology and correlations between wells and to 
determine permeable beds. The SP records a direct current (potential) between a moveable electrode in the well and the 
surface and is measured in millivolts (mV). The SP response is due to salinity differences within fluids in the borehole and 
the adjacent rock.  SP response in shales is relatively constant. RS logs measure the response of a formation to an electrical 
current. The ability of a rock to carry a current is generally a function of its water content, but clays also influence the 
conductivity. SP and RS cannot be used in cased or air-filled holes (Asquith and Krygowski, 2004). SP and RS can often be 
used to determine perforated casing intervals within a borehole. High RS zones are often used to determine productive 
freshwater intervals within a given borehole (Wierman et al., 2010). 
 
Additional non-geophysical wireline logs include camera and caliper logs, which can often provide supplemental evidence 
to a geophysical log for geologic and hydrogeologic interpretations. 
 
A variety of publications describe the method for interpreting geophysical logs for this study area. For the Edwards Group 
and younger geologic units, that includes Small (1985) and Flores (1990). Detailed descriptions and geophysical 
interpretations of the Trinity units are provided in Wierman et al., 2010. Geologic units in the study area that tend to have 
consistently high GR counts and that can be easily correlated include: the Taylor Group, Eagle Ford Group, Del Rio Clay, 
Basal Nodular/Walnut Formation, and the Hammett Shale. Sandstones and carbonates that are shale-free have low 
concentrations of radioactive material and produce low GR counts. Geologic units in the study area that tend to have 
consistently low GR counts that can be easily recognized and correlated include: the Austin Group, Buda Limestone, 
Georgetown Formation, Edwards Group, and Cow Creek Member. The Glen Rose Limestone, Hensel Sand Member, Sligo 
Member, and Hosston Member have variable clay content depending on the facies present. Sandstone can produce a high 
GR count if it contains potassium feldspars, micas, or glauconite (Asquith and Krygowski, 2004). The Hensel Sand member 
may include feldspathic sands which can generate a high GR count. Shales within the Hensel will also show high GR counts. 
Small (1985) describes the electrical properties of these formations in detail.   
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Drill Cuttings 
Geologic information from wells includes driller’s logs and/or geologist’s descriptions of drill cuttings. Well information 
was primarily obtained from the TWDB Groundwater Database (TWDB, 2018a) and the TWDB Submitted Driller’s Report 
(TWDB, 2018b), groundwater conservation districts, and from various publications.  

The driller’s log provided in a submitted well driller’s report contains a description of geologic material encountered with 
depth. Several geologic units, such as the shale or clay units, are easily identified by their lithology and drilling properties 
(speed, pressure etc). Driller’s log data that appeared to accurately reflect the known geology of the area were included 
in this database, especially where geophysical logs were absent. 

In many cases the drill cuttings were collected at 10 to 20 ft intervals and described by a geologist. Often these geologic 
descriptions were combined with geophysical logs resulting in a “completion” log (Figure 3).  These are some of the highest 
quality data sets available for geologic and hydrogeologic analyses and served as reference points to compare depth-to-
top of formation calculations on surrounding wells. 

In the absence of detailed lithologic logs, some geologic determinations were based upon well construction (casing), which 
can reflect the depth of key geologic units. For example, wells completed within the Edwards Aquifer in the confined zone 
are generally cased and cemented to the bottom of the Del Rio Clay (or the top of the Edwards Aquifer). Based upon casing 
completion and verifying surface geologic maps, a reasonable depth to the bottom (or top) of particular units was 
determined in areas lacking geophysical data. 

Core Samples  
Detailed descriptions of core samples by geologists are an excellent source of data—especially if they are coupled with 
geophysical logs.  The HTGCD has cored several wells and produced detailed geologic and hydrogeologic data and reports 
(Broun and Watson, 2017; Broun and Waston, 2018). The BEG is the repository for those core and other historic core such 
as those described by Striklin et al. (1971). 

Outcrops and Geologic Maps 
Surface geologic contacts and contacts from measured sections are included in this report where available. These are sites 
interpreted by geologists that created the maps. In some areas lacking geologic control, contacts were added in with areas 
of high confidence geologic maps such as the mapping by Garner and Young (1976).  These contacts were often field 
verified by geologists authoring this report. 

Published Sources  
Additional published sources of geologic contacts include: Arnow (1957), DeCook (1963), Brune and Duffin (1983), Small 
(1985); Baker et al., (1986), Bluntzer (2006), and Payne et al., (2007).  
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Figure 3. Portion of a “completion 
log,” which is a combination of 
geophysical log with geologic 
descriptions from cuttings. This log is 
from the HTGCD Skipton monitor well 
(Broun and Watson, 2017). 
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Procedures 
 
Tasks and procedures for the creation of this geodatabase are outlined in Table 1. Though tasks two through five are 
presented sequentially, actual workflow varied for individual database records and geophysical logs, depending on data 
format and availability. 
 
Table 1.  Overview of procedures 

Task Description 

1 Compile reference datasets 

2 Interpret geologic formation tops 

3 Standardization of geophysical logs 

4 Review existing geodatabase records 

5 Create new geodatabase records 

 
Task 1. Compile Reference Datasets 
An ArcMap (ArcGIS software by Esri, version 10.6) project containing necessary working files and reference layers was 
created to provide an efficient means of managing and editing data, generating maps, and tracking project progress. Table 
2 briefly describes reference data sets. 
 
Coordinates of the data represent horizontal datums in NAD83 or WGS cartographic coordinate systems (ellipsoids). The 
vertical datum used on most USGS topo maps is NGVD29, although more recent maps use a vertical datum of NAVD88. A 
change in these vertical datums in the study area is generally minor. For example, a shift of 0.3 ft in elevation occurs if you 
change from NGVD29 to NAVD88 at the Marbridge Farms Benchmark (southern Travis County). 
 
Table 2.  Summary of reference layers and working files in ArcMap project 

Reference Layer or Working File Description 

BSEACD geologic geodatabase Geodatabase containing information including TWDB state well number, SDR 
tracking number, coordinates and elevation of well site, well depth, and formation 
top depths (see Appendix B for a complete list of fields) 

TWDB groundwater database (GWDB) Geodatabase containing water well information, water-level measurements, and 
water quality data; download available at: 
http://www.twdb.texas.gov/groundwater/data/gwdbrpt.asp 

TWDB/Texas Department of Licensing and 
Regulation (TDLR) submitted well driller’s report 
(SDR) database  

Geodatabase containing well construction information; download available at: 
http://www.twdb.texas.gov/groundwater/data/drillersdb.asp 

TWDB water well location grid  Statewide well numbering system developed to facilitate the reporting of wells 
locations and avoid duplication of well numbers; shapefile download available at 
http://www.twdb.texas.gov/mapping/gisdata.asp 

Geologic Atlas of Texas (GAT)  Geologic map referenced during log interpretation; also used to QA/QC existing 
formation top data; (Stoeser, et al., 2005); download available at 
https://tnris.org/data-catalog/entry/geologic-database-of-texas/ 

Esri World Topographic Map Esri basemap; includes administrative boundaries, cities, water and physiographic 
features, parks, landmarks, and transportation 

  

 

 
 
 
 
 
 



Data Series Report 2018-1211   Page 8 
 

Task 2: Interpret Geologic Formation Tops 
For this project, formation tops were generally interpreted from the various source data by a geologist. See “Data 
Sources” section above. Interpretations from non-geologists include experienced well drillers, engineers, and other 
earth scientists. The source for the interpretation for a given geologic control point is indicated within the database. 
 
Task 3: Standardization of Geophysical Logs 
Geophysical logs were available in a variety of digital and printed formats. An important step was to convert all logs into 
digital PDF-format files. A PDF format can be viewed, printed, and electronically transmitted easily and was selected as 
the preferred file format. Hard copy geophysical logs without an accompanying digital file were scanned using a VuPoint 
Solutions Magic Wand Wi-Fi II portable scanner with the settings shown in Table 3. These settings were selected to 
achieve an optimal combination of image quality and file size. 
  
Table 3.  Scanner settings used to digitize printed geophysical logs 

Setting Option Setting 

Scan File Format PDF-A 

Scan Resolution LO: 300 DPI* 

Scan Color COLOR 

*Resolution setting chosen to allow a maximum length of 60” 
 
Task 4: Review Existing Geodatabase Records 
All existing database records were reviewed manually in ArcMap to verify the accuracy and existence of key attributes 
such as well IDs, coordinates, and other data fields. The surface elevation and depth to formation tops were calculated 
and reviewed for accuracy. State well grids were used to separate records into manageable groups and to track 
progress. The unique well ID was used to name the PDF of well logs or other documents. 

 
Task 5: Create New Geodatabase Records  
New database records were created for new and previously un-entered geophysical logs and other geologic control 
data. Each database record was assigned a unique ID consisting of a TWDB state well number (if available) or a 
combination of TWDB water well grid number and an alphanumeric abbreviation (usually the initials of the well owner’s 
name (e.g. 58-50-4HD).  This unique ID would also be used as the file name of the corresponding digital geophysical log 
file. All other fields were populated using the best available data.  

Results 
  
Completed tasks and a tabulation of current geodatabase records are summarized in Table 4. Every record was reviewed 
for accuracy of attributes. For this project about 72 additional (new) records were created, 191 logs were scanned (158 
for existing records and 33 scanned for new records). Figure 4 shows the distribution of the final control points of the 
geodatabase. 
 
Table 4.  Summary of geodatabase sources 

Data Type Number of records Percentage 

Geophysical logs 567 62% 

Drillers log, Drill Cuttings 241 26% 

Outcrops, measured sections 102 11% 

Core 4 <1% 

Total 914  
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Figure 4.  Map showing the distribution of geodatabase records. Basemap from the TWDB.
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Appendix B:  Database fields 
Field Name Data Type 

OBJECTID AutoNumber 
Master_ID Text 
SWN Number 
BSEACD_ID Text 
TWDB_GRID Text 
Abbreviation Text 
SWDR_TrackingID Number 
Former_ID_or_TDLR_Tracking_No_old Number 
Data_Type Text 
Well_Owner_or_Name Text 
Well_Location Text 
Well_Class Text 
Well_City Text 
Aquifer Text 
DDLat Number 
DDLong Number 
Lat_Long_Source Text 
LSD_Elev_ft_msl Number 
LSD_Source Text 
Well_Depth Number 
Dtop_Kta Number 
Dtop_Kau Number 

Dtop_Kef Number 
Dtop_Kbu Number 
Dtop_Kdr Number 
Dtop_Kgt Number 
Dtop_Ked Number 
Dtop_Ked_RDM Number 
Dtop_Kwal_Ked_BN Number 
Dtop_Kwal_bull_cr Number 
Dtop_Kgru Number 
Dtop_Kgrl Number 
Dtop_Khe Number 
Dtop_Kcc Number 
Dtop_Kha Number 
Dtop_Ksl Number 
Dtop_Kho Number 
Dtop_Paleo Number 
Database_Source Text 
Geologic_Interpretation_Source Text 
Comments Text 
Geophysical_Log_Types Text 
Geophysical_Source Text 
Absent Text 

 
  

Database Field Descriptions 
 

OBJECTID  
Each database record was automatically assigned a unique numerical 

Master_ID 
Each database record was assigned a unique ID consisting of a TWDB 
state well number (if available) or a combination of TWDB water well 
grid number and an alphanumeric abbreviation (usually the first three 
letters of the well applicant’s last name). This ID was used to name the 
corresponding digital geophysical log file. 

 
SWN 
Unique, seven-digit TWDB state well number 

 
BSEACD_ID 
Unique ID used in BSEACD records 

 
TWDB_GRID 
TWDB water well grid number in which the well site is located 

 
Abbreviation 
Alphanumeric abbreviation used in Master_ID (usually the first three 
letters of the well applicant’s last name) 

 
SWDR_TrackingID 
TWDB/ TDLR Submitted Driller’s Report tracking number 

 
Former_ID_or_TDLR_Tracking_No_old 
SDR tracking number or ID previously used to identify the well 

 
Data_Type 
The type of record: geophysical log; driller log, core sample, or drill 
cuttings; outcrop 

 
Well_Owner_or_Name 
The name of the well owner at the time the well was drilled; updated to 
reflect current owner whenever possible 

 
Well_Location 
The physical address of well site or description of well site location 

 
Well_Class 
The proposed use of the well:  domestic, irrigation, municipal, test, 
monitor, closed loop geothermal, etc. 

 
Well_City 
The name of the city in which the well site is located 

 
Aquifer 
The name of the aquifer in which the well is located 

 
DDLat 
The latitude of the well site in units of decimal degrees 

 
DDLong 
The longitude of the well site in units of decimal degrees 

 
Lat_Long_Source 
The source of latitude and longitude coordinates:  geophysical  log, 
Google Earth, TWDB Groundwater Database, or SDR Database 

 
LSD_Elev_ft_msl 
The elevation of the well site in units of feet above mean sea level 

 
LSD_Source 
The source of well site elevation data 

 
Well_Depth 
The total depth of the well in units of feet below ground surface 

 
Dtop_Kta 
The depth to the top of the Taylor Group in units of feet below ground 
surface 

 
Dtop_Kau 
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The depth to the top of the Austin Group in units of feet below ground 
surface 

 
Dtop_Kef 
The depth to the top of the Eagle Ford Group in units of feet below 
ground surface 

 
Dtop_Kbu 
The depth to the top of the Buda Limestone in units of feet below 
ground surface 

 
Dtop_Kdr 
The depth to the top of the Del Rio Clay in units of feet below ground 
surface 

 
Dtop_Kgt  
The depth to the top of the Georgetown Formation in units of feet below 
ground surface 

 
Dtop_Ked 
The depth to the top of the Edwards Group in units of feet below ground 
surface 

 
Dtop_Ked_RDM 
The depth to the top of the Regional Dense Member of the Edwards 
Group in units of feet below ground surface 

 
Dtop_Kwal_Ked_BN 
The depth to the top of the Basal Nodular Member/Walnut Formation of 
the Edwards Group in units of feet below ground surface 

 
Dtop_Kwal_bull_cr 
The depth to the top of the Bull Creek Member/Walnut Formation of the 
Edwards Ground in units of feet below ground surface 

 
Dtop_Kgru 
The depth to the top of the upper member of the Glen Rose Limestone in 
units of feet below ground surface 

 
Dtop_Kgrl 
The depth to the top of the lower member of the Glen Rose Limestone in 
units of feet below ground surface 

 
Dtop_Khe 

The depth to the top of the Hensel Sand Member in units of feet below 
ground surface 

 
Dtop_Kcc 
The depth to the top of the Cow Creek Member in units of feet below 
ground surface 

 
Dtop_Kha 
The depth to the top of the Hammett Shale in units of feet below ground 
surface 

 
Dtop_Ksl 
The depth to the top of the Sligo Member in units of feet below ground 
surface 

 
Dtop_Kho 
The depth to the top of the Hosston Member in units of feet below 
ground surface 

 
Dtop_Paleo 
The depth to the top of undifferentiated Paleozoic units, in units of feet 
below ground surface 

 
Database_Source 
The source of the existing records 

 
Geologic_Interpretation_Source 
The initials of the individual(s) responsible for geophysical log 
interpretation 

 
Comments 
Used to clarify interpretation methods and uncertainty if applicable  

 
Geophysical_Log_Types 
The types of geophysical logs included in record; examples include 
gamma ray (GR), spontaneous potential (SP), resistivity (RS), and 
caliper (CA) logs 

 
Geophysical_Source 
The source of the geophysical log record 

 
Absent 
Any geologic formation(s)/member(s) absent from well site stratigraphy 
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