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EXECUTIVE SUMMARY 
 
Four wells were installed to monitor the groundwater elevation at two points near the 

Colorado River (in the cities of Wharton and Bay City) and at two points in irrigated agricultural 
areas (near the cities of Eagle Lake and Wadsworth).  Total depths of the wells ranged from 47.5 
to 70 feet.  Boring logs documenting lithology of the penetrated interval were created on the 
basis of split spoon samples and cuttings from the 11-inch hollow-stem augers used to drill the 
wells.  Wells were completed with 4-inch schedule 40 PVC pipe containing 0.010-inch-wide 
slots over the screened interval.  The wells were registered with the State of Texas and the local 
Groundwater Conservation District.  Automated data loggers were installed in these wells to 
record changes in water elevation as small as 0.002 foot at 15-minute intervals.  Data can be 
periodically downloaded to a Personal Digital Assistant (PDA) device or laptop computer.  
Water level data were collected from each well during an equilibration period from April 11 to 
April 28, 2006.  Apparent cable stretch during this initial period ranged from 0.03 to 0.14 foot, 
and well datums were recalibrated on April 28 to adjust for this change.  

 
Variations in water level in individual wells during this time ranged from 0.4 to 0.7 foot, 

showing gradual or interrupted increases over the 17-day span.  Wells in Wharton and Bay City 
that are adjacent to the Colorado River had water levels higher than the river over almost the 
entire period, indicating a groundwater gradient component directed from the well toward the 
river.  River hydrographs show a fluctuation in levels of several feet during the last 6 days of the 
initial period.  Well levels reflected changes in river levels with very little time lag, but well level 
changes were less than river level changes.  Tide-induced river level changes at Bay City were 
approximately 0.5 foot, whereas tide-induced changes in well levels were approximately 0.02 
foot. 

 
Although the data logger memory is sufficient to store about 1,000 days of data, retrievals 

are scheduled once every three months. The next data collection should occur in early August 
2006. The data logger power supply is expected to last for 5 years, which should exceed the 
study duration.  These four new shallow monitoring wells will provide accurate documentation 
of groundwater/surface water interactions that are critical to evaluations of aquifer recharge, 
discharge, and withdrawal in the Lower Colorado River Basin. 
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1.0 INTRODUCTION 
 
The purpose of the Lower Colorado River Authority (LCRA) and San Antonio Water 

System (SAWS) Water Project (LSWP) is to satisfy long-term water needs in both the Colorado 
River Basin and the San Antonio area while being a good steward of the environment.  Water 
sources are to include surface water development in off-channel reservoirs and conjunctive use 
of groundwater for agriculture and agricultural conservation.   

 
This section explains the motivation and major objectives for the Groundwater for 

Agriculture Study as well as the purpose and objectives of this study as part of the entire LSWP 
study.  This section of the report begins with a discussion of the study overview and report 
objectives. 

 
1.1 Study Overview 

 
This report has been prepared as part of the Groundwater for Agriculture Study, which is 

one of several studies being performed as part of the LSWP.  The Groundwater for Agriculture 
Study includes a wide range of tasks to evaluate wellfield alternatives for pumping an average of 
36,000 acre-feet/year of additional groundwater supply to the Irrigation Districts in the Lower 
Colorado River Basin.  The study region includes collecting geohydrological information from 
eight counties with the primary emphasis on Colorado, Wharton, and Matagorda Counties.   

 
The Groundwater for Agriculture Study is comprised to: 
 
• Perform literature review and data collection to support the development of a 

conceptual groundwater flow model for the region covered by the proposed 
groundwater model; 

• Develop and calibrate a groundwater model capable of simulating the impacts of 
the LSWP pumping activities on land subsidence, changes in water quality, 
saltwater intrusion, reduced well yields, and changes in surface water-
groundwater interactions; and 

• Design and evaluate alternative LSWP wellfield configurations. 
 
An important aspect of this study is the proper development and application of a 

groundwater model to simulate the performance and impacts of different wellfield configurations 
under different pumping scenarios.  The success and value of this study to LCRA and SAWS 
will be determined by the study team’s ability to accomplish the following three objectives: 

 
1. Develop a reliable and accurate groundwater model for predicting wellfield 

impacts. 
2. Develop model predictions that correctly simulate the groundwater impacts 

critical to decision-making. 
3. Develop a data collection and modeling approach that provides clear links among 

field data, model calibration, and model predictions so that the model calibration 
and predictions can be systematically reproduced and updated with changes or 
additions to the field data or conceptual model. 
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1.2 Report Objectives 

 
1.2.1 Background Information 

 
Prior to the initiation of the LSWP, the TWDB (Chowdhury and others, 2004) and the 

USGS (Slade and others, 2004) had characterized the Colorado River as a losing stream based on 
a water budget analysis of river gauge data.  The Central Gulf Coast GAM developed by the 
TWDB simulates and characterizes the Colorado River as a losing river (Chowdhury and others, 
2004).  A losing stream means that there is a net loss of river water to groundwater.   

 
An examination of the USGS and TWDB analyses of the river gauge data by LCRA and 

the LSWP groundwater team indicate that the Colorado River is a gaining stream.  A gaining 
stream means that there is a net gain of groundwater to the river.  Differences between the two 
sets of analyses can be explained by the fact that the USGS and the TWDB did not properly 
account for losses associated with river diversions.  Specific river flow studies by LCRA and the 
GW team on the Colorado River confirm that the Colorado River is a gaining stream (Young and 
Kelley, 2006). 

 
Groundwater flow can have a significant vertical component.  This vertical component is 

important in understanding mixing of groundwater among the different geological formations 
and between groundwater and surface water.  To estimate the direction and rate of vertical 
groundwater flow, a vertical profile of hydraulic head with depth is needed.  This profile is 
produced by installing wells at different depths and measuring the water table elevations in each 
well.  If there is no vertical groundwater flow, then all of the wells will have the same 
measurement of depth to groundwater.   

 
Before extensive pumping across the Gulf Coast began in the 1960’s and 1970’s, there 

were artesian wells in lower Wharton County and Matagorda County where groundwater flowed 
freely to the ground surface.  The artesian conditions existed because the deeper portions of the 
Chicot aquifer had a higher hydraulic head than the shallow groundwater system (depths <100 
feet).  During the last 30 years, however, pumping has reduced the hydraulic head in the deeper 
Chicot aquifer.  This pumping has not only removed artesian conditions but has also produced a 
downward vertical hydraulic gradient in some regions.  Because of the shortage of shallow wells 
for measuring the hydraulic head in the upper 100 feet of the aquifer, there is considerable 
uncertainty in quantifying the vertical hydraulic gradients across the LSWP study area. 

 
1.2.2 Report Purpose 

 
The primary purpose of this report is to document the installation of four shallow wells in 

Matagorda and Wharton Counties.  Two of the wells are installed near river gauges on the 
Colorado River (in the cities of Wharton and Bay City), and two wells are installed in the LCRA 
Lakeside and Gulf Coast Irrigation Districts (near the cities of Eagle Lake and Wadsworth).  
Continuous monitoring equipment is installed in all four wells to measure changes in the 
hydraulic head at 15-minute intervals.  Data from all four wells will be used to estimate vertical 
hydraulic gradients and to calibrate the LSWP groundwater model.  Data from the two wells near 
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the Colorado River will be used to investigate seasonal influences on groundwater surface water 
interaction. 

 
1.2.3 Report Scope 

 
This report details the entire well installation process beginning with the bidding 

specifications and ending with the registration process.   
 
The first part of Section 2 provides the well specifications included in the information 

packages sent to prospective drillers.  The last part of Section 2 provides the locations, geologic 
settings, and well construction for each of the four wells. 

 
Section 3 provides a description of the data collection system installed in each well and a 

discussion of the initial hydraulic head data collected in April 2006. 
 
Appendix A provides the drilling logs.  Appendix B provides copies of the groundwater 

conservation district registration and the Texas Well Reports.  Appendix C provides the detail 
specification for the data loggers installed in the wells. 
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2.0 MONITORING WELL INSTALLATION 
 

2.1 Drilling Specifications 
 
Specifications were established for the wells in February 2006.  The specifications that 

were included in bid information packages sent to potential well drilling firms are listed below. 
 

Well Specifications 
 
Four monitoring wells will be installed in Matagorda and Wharton Counties, Texas.  

Wells must be drilled by a Texas-licensed water well driller who is qualified to drill and install 
monitoring wells.  The installation and development shall be supervised by a licensed 
professional geoscientist or engineer who is familiar with the geology of the area.  The Texas 
geoscientist will be provided by Baer Engineering. 

 
Locations – Shown on the Attached Maps 

 
• Four locations in Matagorda and Wharton Counties, Texas. 
• Two wells will be on the Colorado River floodplain. 
• Two wells will be in irrigated areas. 
• Sites will be accessible with a truck-mounted drilling rig. 
 

Geologic Materials 
 
• Unconsolidated sand, silt, and clay. 
 

Well Completion 
 
• It is expected that the four wells will be drilled to a maximum depth of 100 feet. 
• Each well will contain a minimum of 40 feet of screened interval. 
• Screen will be placed across the water table. 
• Screen will extend no more than 50 feet below the existing water table. 
• Screen will extend 10 feet above the existing water table. 
 

Well Installation 
 
• Hollow stem auger.   
• During drilling of the monitoring well, a log of the boring shall be made by a 

licensed professional geoscientist or engineer who is familiar with the geology of 
the area.  This person will be provided by Baer Engineering. 

• No drilling fluids shall be used that have the potential to change the chemistry of 
the aquifer near the well.   

• Auger diameter shall allow completion of a 4-inch diameter well inside the 
augers. 

• The casing and well screen shall be National Sanitary Foundation-certified 
polyvinyl chloride (PVC) Schedule 40 pipe, flush-thread, screw joint (no glue or 
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solvents); polytetrafluorethylene (PTFE, such as Teflon) tape or O-rings in the 
joints; no collar couplings.  

• The casing (and screen) shall be cleaned and packaged at the place of 
manufacture; the packaging shall include a PVC wrapping on each section of 
casing to keep it from being contaminated prior to installation. The casing shall be 
free of ink, labels, or other markings. 

• The casing (and screen) shall be centered in the hole to allow installation of a 
good filter pack and annular seal, using appropriately placed centralizers if 
necessary. 

• The well screen shall be compatible with the casing and shall be of the same 
material.  The screen shall not involve the use of any glues or solvents for 
construction.  Field-cut slots are not permitted for well screen.  Filter cloth shall 
not be used. 

• The screen opening shall be factory-made 0.010-inch slots (not larger than the 
smallest fraction of the filter pack). 

• A blank-pipe sediment trap (rat-hole), typically 1 to 2 feet, shall be installed 
below the screen at the bottom of each well.  A bottom cap shall be placed on the 
bottom of the sediment trap. The sediment trap shall not extend through the lower 
confining layer of the water-bearing zone. 

• The filter pack, placed between the screen and the well bore, shall consist of pre-
packaged, inert, clean, uniform silica sand and extend from the bottom of the well 
to 1 foot above the top of the screen. 

• The filter pack shall be appropriately sized for the well screen and surrounding 
soils. 

• An annular seal shall be placed on top of the filter pack and shall be at least 2 feet 
thick.  

• The seal shall be composed of bentonite pellets or chips.  Special care shall be 
taken to ensure that fine material or grout does not plug the underlying filter pack. 
Placement of a few inches of pre-packaged clean fine sand on top of the filter 
pack will help to prevent migration of the annular seal material into the filter 
pack. 

• The seal shall be placed on top of the filter pack with good distribution and shall 
be tamped to determine that the seal is thick enough.  The bentonite shall be 
hydrated with clean (potable) water prior to any further activities on the well and 
left to stand until hydration is complete.   

• A casing seal shall be placed on top of the annular seal to prevent fluids and 
contaminants from entering the borehole from the surface.  The casing seal shall 
consist of a commercial bentonite grout or a cement-bentonite mixture.  Drilling 
spoil, cuttings, or other native materials are not permitted for use as a casing seal.  
Quick-setting cements are not permitted for use because contaminants may leach 
from them into the groundwater.  The top of the casing seal shall be 3 feet bgs. 

• The top of the casing shall be protected by a threaded or slip-on top cap or by a 
sealing cap or screw-plug seal inserted into the top of the casing.  The cap shall be 
vented to prevent buildup of methane or other gases and shall be designed to 
prevent moisture from entering the well. 

• The top of the casing shall be 2.5 feet above ground level.  
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• A high-quality, structural-type concrete shall be placed from the top of the casing 
seal (3 feet bgs) continuously to the top of the ground to form a pad at the surface.  
This formed surface pad shall be at least 8 inches thick and not less than 4 feet 
square or 5 feet in diameter. 

• The top of the pad shall slope away from the well bore to the edges to prevent 
ponding of water around the casing or collar.  

• A 6-inch diameter (minimum) steel protective pipe collar shall be placed around 
the casing "stickup" to protect it from damage and unwanted entry.  The collar 
shall be set at least 1 foot into the surface pad during its construction and shall 
extend 3 inches above the top of the well casing and top cap. 

• The top of the collar shall have a lockable top flap or cover.  A lock (provided by 
LCRA) shall be installed. 

• A weep hole will be drilled near the base of the protective collar. 
• The well number or other designation shall be marked permanently on the 

protective steel collar.   
• The total depth of the well and its elevation shall be marked permanently on the 

collar.  
 

Well Development 
 
• After installation, each well shall be developed to remove artifacts of drilling 

(clay films, bentonite pellets in the casing, etc.) and to open the water-bearing 
zone for maximum flow into the well.  Development shall be accomplished using 
a surge block for a minimum of 30 minutes and/or until freshly pumped water 
runs clear.  

 
Waste Disposal 

 
• Development water can be discharged to the surface. 
• Drill cuttings can be scattered on site.  The one exception is the well that will be 

installed in the Wharton City Park.  LCRA will transport those cuttings to another 
location for disposal.  

 
Well Reports 

 
• Well installation and construction details must be submitted on forms available 

from the State of Texas within 30 days of well completion. 
 

2.2 Eagle Lake Monitoring Well 
 

2.2.1 Location 
 
The Eagle Lake monitoring well is located about 3 miles east of the intersection of 

Highway 3013 and County Road 267 in Wharton County.  It is at 29.48976° North latitude and 
96.26829° West longitude.  Figure 1 shows the location of the well.  It was completed on March 
14, 2006.  The well was placed close to LCRA Well #8, which is used periodically to supply 
water for irrigation.  The surrounding area is flat and used for pasture and crop production. 
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Figure 1.  Map of Well Locations. 
(Base map is from Texas Atlas & Gazetteer, DeLorme, ©2005.) 
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2.2.2 Geologic Setting 
 
The well site is underlain by the Pleistocene Lissie Formation, which consists primarily 

of non-marine sand, silt, and clay.  Beneath the Lissie is a thick non-marine sequence of sand, 
silt, and clay.  The geologic material that was penetrated by the well consists of sand from 4 feet 
to 26 feet deep, clay between 26 and 46 feet deep, and silt from 46 to 48 feet deep.  Groundwater 
was encountered at a depth of 16.6 feet during drilling. 

 
2.2.3 Monitoring Well Construction 

 
The monitoring well was drilled with hollow stem augers that were 11 inches in diameter.  

Drill cuttings were stockpiled next to the well.  The borehole was completed to a depth of 48 
feet.  The well was constructed inside the augers, and the augers were extracted from the ground 
as the sand filter pack and bentonite seal were emplaced.  The well screen and casing were made 
of 4-inch-diameter Schedule 40 PVC.  The screen had slots that were 0.010 inch wide.  Screen 
was placed from 5.5 to 45.5 feet deep.  A boring log for the well is presented in Appendix A. 

 
Figure 2 shows the well near Eagle Lake being drilled.  Figure 3 shows the well being 

constructed.  Figure 4 shows the completed well. 
 

 

 
 

Figure 2. Well Near Eagle Lake 
Being Drilled. 
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2.3 Wharton Monitoring Well 

 
2.3.1 Location 

 
The Wharton monitoring well is located near the Highway 59 bridge over the Colorado 

River in Wharton.  It is at 29.3093° North latitude and 96.1040° West longitude.  It was 
completed on March 30, 2006.  The surrounding area is urban. 

 
2.3.2 Geologic Setting 

 
The well site is underlain by Holocene alluvium and fluvial terrace deposits that consist 

primarily of sand, gravel, silt, and clay.  Beneath the river deposits is a thick non-marine 
sequence of sand, silt, and clay.  The geologic material that was penetrated by the well consists 
of clay from 4 feet to 29.5 feet deep and sand between 29.5 and 70 feet deep.  Groundwater was 
encountered at a depth of about 37.5 feet during drilling. 

Figure 3. Well Near Eagle Lake 
Being Constructed. 

Figure 4. Completed Well Near 
Eagle Lake. 
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2.3.3 Monitoring Well Construction 

 
The monitoring well was drilled with hollow stem augers that were 11 inches in diameter.  

Drill cuttings were used to repair ruts left by the drilling rig.  The borehole was completed to a 
depth of 70 feet.  The well was constructed inside the augers, and the augers were extracted from 
the ground as the sand filter pack and bentonite seal were emplaced.  The well screen and casing 
were made of 4-inch-diameter Schedule 40 PVC.  The screen had slots that were 0.010 inch 
wide.  Screen was placed from 26.5 to 66.5 feet deep.  A boring log for the well is presented in 
Appendix A. 

 
Figure 5 shows soil samples being recovered during the drilling of the well in Wharton.  

Figure 6 shows the completed well next to the Highway 59 bridge. 
 

 

 
 

 
 
 

Figure 5.  Sample Recovery at the 
Well in Wharton. 

Figure 6. Completed Well at 
Wharton. 
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2.4 Bay City Monitoring Well 
 

2.4.1 Location 
 
The Bay City monitoring well is located about 0.5 mile south of Highway 35 and about 

2 miles west of downtown Bay City in Matagorda County.  It is at 28.97482° North latitude and 
96.01070° West longitude.  It was completed on March 15, 2006.  The well was placed close to a 
USGS river gauging station.  The surrounding area is used primarily for pasture. 

 
2.4.2 Geologic Setting 

 
The well site is underlain by Holocene alluvium and fluvial terrace deposits that consist 

primarily of sand, gravel, silt, and clay.  Beneath the river deposits is a thick non-marine 
sequence of sand, silt, and clay.  The geologic material that was penetrated by the well consists 
of sand from 1 foot to 70 feet deep.  Groundwater was encountered at a depth of about 40 feet 
during drilling. 

 
2.4.3 Monitoring Well Construction 

 
The monitoring well was drilled with hollow stem augers that were 11 inches in diameter.  

Drill cuttings were stockpiled next to the well.  The borehole was completed to a depth of 70 
feet.  The well was constructed inside the augers, and the augers were extracted from the ground 
as the sand filter pack and bentonite seal were emplaced.  The well screen and casing were made 
of 4-inch-diameter Schedule 40 PVC.  The screen had slots that were 0.010 inch wide.  Screen 
was placed from 26 to 66 feet deep.  A boring log for the well is presented in Appendix A. 

 
Figure 7 shows the well at Bay City being drilled next to the river gauging station.  

Figure 8 shows the completed well. 
 
 

 
 

Figure 7. Bay City Well Being 
Drilled Near the River Gauging 
Station. 



FINAL 13 June 2006 

 
 
 
2.5 Wadsworth Monitoring Well 

 
2.5.1 Location 

 
The Wadsworth monitoring well is located on Chinquapin Road about 3 miles east-

southeast of the intersection of Highway 60 and County Road 521 in Matagorda County.  It is at 
28.81791° North latitude and 95.88463° West longitude.  It was completed on March 16, 2006.  
The well was placed close to a lock on the adjacent irrigation canal.  The surrounding area is 
used primarily for pasture. 

 
2.5.2 Geologic Setting 

 
The well site is underlain by the Pleistocene Beaumont Formation, which consists 

primarily of sand and clay.  Beneath the Beaumont is a thick sequence of sand, silt, and clay.  
The geologic material that was penetrated by the well consists of clay from the surface to 6 feet 
deep and sand from 6 to 47.5 feet deep.  Groundwater was encountered at a depth of about 7.5 
feet deep during drilling. 

 
2.5.3 Monitoring Well Construction 

 
The monitoring well was drilled with hollow stem augers that were 11 inches in diameter.  

Drill cuttings were stockpiled next to the well.  The borehole was completed to a depth of 47.5 
feet.  The well was constructed inside the augers, and the augers were extracted from the ground 
as the sand filter pack and bentonite seal were emplaced.  The well screen and casing were made 
of 4-inch-diameter Schedule 40 PVC.  The screen had slots that were 0.010 inch wide.  Screen 
was placed from 3 to 43 feet deep.  A boring log for the well is presented in Appendix A. 

 
Figure 9 shows the well being installed next to an irrigation canal.  Figure 10 shows the 

well being constructed.  Figure 11 shows the completed well. 
 
 

Figure 8. Completed Well at 
Bay City. 
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Figure 9. Well Near Wadsworth 
Being Drilled. 

Figure 10. Well Near Wadsworth 
Being Completed. 

Figure 11. Completed Well Near 
Wadsworth. 
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2.6 Well Development and Surveying 
 
After installation, each well was developed by bailing until groundwater flowed freely 

into the well and the turbidity of the water had decreased significantly.  The purged water was 
discharged to the ground. 

 
The wells were secured with padlocks on the steel protective casings.  It is expected that 

the locks will be replaced in the future with locks provided by LCRA. 
 
An LCRA survey crew determined the elevation of the tops of the casings at the four 

wells and the measuring points at the nearby river gauging stations at the Bay City and Wharton 
sites.  The survey data are presented in the following table. 

 
Table 1.  Well Location and Elevation Data 

 
Measuring Point Latitude Longitude Elevation* 

Eagle Lake Monitoring Well 29°29’23.088” -96°16’5.276” 158.02 
Wharton Monitoring Well 29°18’34.047” -96°06’13.931” 103.99 
Wharton Gauging Station 29°18’34” -96°06’13” 52.42 
Bay City Monitoring Well 28°58’29.286” -96°00’38.644” 52.27 
Bay City Gauging Station 28°58’29” -96°00’38” 0.00 
Wadsworth Monitoring Well 28°49’03.839” -95°53’05.437” 31.03 
*Measured in feet above sea level, North American Datum 1929. 

 
 

2.7 Well Registration 
 
The wells were registered with the State of Texas and the local Groundwater 

Conservation District.  The registration information is included in Appendix B. 
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3.0 WATER LEVEL DATA COLLECTION 
 

3.1 Monitoring Well Installation 
 
On April 11, 2006, data loggers were installed in each of the shall wells.  The loggers are 

Level Troll 500 units manufactured by In-Situ, Inc.  The loggers consist of a pressure sensor, 
power source, and data storage device in a sealed titanium case.  An electric cable connects the 
logger to the surface.  Data can be uploaded to a PDA or a laptop computer without retrieving 
the logger.  Specifications for the Level Troll 500 are presented in Appendix C. 

 
The cables to the loggers are attached inside the wells with a Kellerns grip and wire rope 

thimble, an eyebolt, and quick link on the well casing.  A canister of desiccant is attached to the 
top of each cable to prevent moisture from entering the vent tube in the cable.  The desiccant is 
removed while data are uploaded from the logger.  Figure 12 shows the well near Wadsworth 
being outfitted with a data logger. 

 
 

 
 
 

The Level Troll 500 is designed to measure water levels by sensing pressure changes.  
The pressure on the logger is directly related to the height of the column of water above it.  
Atmospheric pressure changes are compensated through the use of a vent tube that connects the 
pressure sensor in the logger to the air at the surface. 

 
The loggers are designed to read pressures from zero to 15 pounds per square inch 

(approximately 0 to 35 feet of hydraulic head).  The manufacturer’s specification for accuracy is 
0.02 foot at 15°C, with a precision of 0.002 foot.  Each logger was positioned in its well at a 
depth that would accommodate a wide variation in water level, but not exceed the pressure limit 
of the logger. 

 

Figure 12. Well Near Wadsworth 
Being Outfitted with a Data 
Logger. 
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The loggers were programmed to record the pressure and temperature at 15-minute 
intervals.  A calculated value for the depth of the water in the well from the top of the casing is 
also recorded.  Each measurement has a date and time stamp. 

 
Data were collected from April 11, 2006 to April 28, 2006 as a test of the equipment and 

to allow the loggers and connecting cables to equilibrate in the well environment.  On April 28, 
2006, the loggers were checked, and the reference depths for water table measurements were 
adjusted. 

 
The data from the loggers can be imported to Microsoft Excel or other database formats, 

which allow graphing and other manipulation of the data. 
 
It is expected that data will be retrieved once every 3 months.  The next scheduled date 

for data retrieval is early August 2006.  The loggers can store up to 99,500 data points, with each 
data point consisting of one set of pressure, temperature, and water level readings.  By recording 
data at 15-minute intervals, the logger’s memory (1 megabyte) will fill in about 1,000 days.  The 
power supply is expected to last five years. 

 
3.2 Initial Data from April 11 to April 28, 2006 

 
Data were collected from April 11 to April 28 while the logger and cable equilibrated 

with the environment in the well.  The accuracy of the data that were collected during this time 
may vary, primarily because of stretching of the cable.  Measurements made on April 28 had 
errors that corresponded to an apparent cable stretch of 0.03 foot at Eagle Lake, 0.14 foot at 
Wharton, 0.10 foot at Bay City, and 0.05 foot at Wadsworth.  Consequently, the accuracy of the 
data should not be considered better than the amounts listed above.  Trends in the data are greater 
than the probable error, and conclusions based on the trends are not expected to be affected.  The 
data are presented here as an initial view into the nature of fluctuations in the groundwater and 
interactions between the groundwater and the Colorado River at Wharton and Bay City. 

 
Figures 13, 14, 15, and 16 are hydrographs that show the groundwater elevations in the 

wells near Eagle Lake, Wharton, Bay City, and Wadsworth, respectively, between April 11 and 
April 28, 2006.  The graphs for the wells at Wharton and Bay City also show the elevation of the 
Colorado River as recorded in nearby USGS gauging stations. Water levels in all wells showed a 
net rise during the equilibration period of between 0.4 and 0.6 foot. 

 
The two wells located away from the river, at Eagle Lake and Wadsworth, had different 

long-term trends of increasing (Eagle Lake) or repeated increasing and decreasing (Wadsworth) 
levels with changes over many days of as much as 0.6 foot. Both wells had regularly distributed, 
smaller fluctuations of less than 0.05 foot that appeared to occur twice daily.  The Eagle Lake 
well (Figure 13) had a gradual rise in level from about 138.65 feet on April 11 to a maximum of 
almost 139.05 on April 24 (a rise of about 0.4 foot), followed by a gradual decline to less than 
139 feet on April 28.  Insufficient information is available to allow for interpretation of these 
changes. 
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The Wadsworth well had a periodic fluctuation of as much as 0.6 foot over timespans 
ranging from about 6 days to almost 9 days.  Levels rose about 0.4 foot from April 11 to a peak 
on April 14 (Friday), gradually diminishing by 0.65 foot to a low on April 19 and 20 
(Wednesday and Thursday).  Levels gradually rose by 0.65 foot to a peak on April 22 and 23 
(Saturday and Sunday), fell by about 0.35 foot to a low on April 25 and 26 (Tuesday and 
Wednesday), then gradually rose by 0.45 foot and were still trending upward at the conclusion of 
data collection on April 28 (Friday).  It is possible that fluctuations are related to local rainfall.  
Rainfall records from nearby cities, including Angleton and Wharton, document a widespread 
rainfall amounting to 0.33 inch at Wharton on April 21.  Detailed local precipitation records 
compiled from weather radar were not reviewed and may record additional events.  However, 
available data do not indicate a relationship between precipitation and water levels in the 
Wadsworth well.  Changes in water levels in the adjacent irrigation canal may be influencing the 
water levels in the Wadsworth well. 

 
Water levels in the two wells located near the Colorado River, at Wharton (Figure 14) 

and Bay City (Figure 15), reflect changes in river levels.  At Wharton, the river fluctuated from 
61.53 to 64.82 feet above sea level during the recording period.  The elevation of the water table 
in the monitoring well at Wharton was -0.32 to 2.40 feet above the elevation of the river, being 
below the river level only briefly during a discharge peak on April 24.  Relative well and river 
levels indicate that, during this observation period, the groundwater gradient is predominantly 
directed from the well toward the river. 

 
At Bay City, the river fluctuated from about 1.63 to 5.41 feet above sea level during the 

recording period.  The data appear to be clipped at the lower end of the range, and actual river 
elevations may at times be lower than 1.63 feet.  Although river levels show similar trends to 
those recorded at Wharton (with about a 20-hour lag because of down-river distance), there is 
also an approximately daily cyclicity superimposed on the general trend.  Daily river level rise 
and fall of less than 0.7 foot may be associated with tidal cycles.  Daily tides on the Texas coast 
are about 0.5 foot, being as high as 2.5 feet at inlets to bays.  The Colorado River discharges 
directly to the Gulf of Mexico 25 miles downstream from Bay City, where tidal ranges might be 
similar to those of bay inlets.  Note that the elevation of the water table in the monitoring well at 
Bay City remained from 5.38 to 8.80 feet above the elevation of the Colorado River, again 
indicating groundwater gradients directed toward the river during the observation period. 
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APPENDIX B 
 

STATE OF TEXAS WELL REPORTS and 
GROUNDWATER CONSERVATION DISTRICT REGISTRATIONS 
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APPENDIX C 
 

LEVEL TROLL 500 (DATA LOGGER) SPECIFICATIONS 
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