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1.0 Executive  Summary  

Eastern Kerr County continues to see growth and development for many reasons.  As the population 
and water demand continue to increase in the area, almost all the water demand continues to be 
satisfied by groundwater development.  The Headwaters Groundwater Conservation District (HGCD) 
is interested in continuing to implement an appropriate balance between the growing demands for 
groundwater and conservation and preservation of groundwater resources.  Specifically, HGCD 
continues to develop the best available science and quantitative metrics to guide groundwater use in 
Kerr County.   
 
Significant growth in groundwater demand has occurred since the Trinity Hill Country Groundwater 
Availability Model (THCGAM) was completed in 2000.  While the Texas Water Development Board 
(TWDB) made a minor change in 2009 by incorporating the Lower Trinity Aquifer into the THCGAM, 
there were no changes in hydraulic properties or pumping distribution in the model with that 
modification.  The current Desired Future Condition in GMA 9 and HGCD is based on work completed 
in 2010 during the joint groundwater planning process.  A new conceptual model was developed for 
the THCGAM in 2018 (Green and others, 2018), but that data has not been incorporated into an 
updated THCGAM.  Since 2000, many new wells have been drilled and documented, and the HGCD 
and other districts have collected significant data regarding pumping, pumping distribution, water 
levels, and hydraulic properties of the Trinity Aquifer. The differences between HGCD data and the 
THCGAM confirm the limitations of the THCGAM to address local management issues, especially in 
areas where development and groundwater pumping are increasing significantly.  Consistent with 
that limitation, the DFC and MAG estimates should be seen as regional and long-term guidelines only.  
Because the THCGAM has limits in application on a local scale, the resulting DFCs and MAG estimates 
are also limited in application on a local scale.   
 
Hydrographs in eastern Kerr County indicate that the Middle Trinity Aquifer continues to receive 
recharge in the area.  Water levels in the Middle Trinity Aquifer indicate water level decline is 
generally limited to a few areas over the past 10 to 20 years.  However, some Middle Trinity wells in 
eastern Kerr County show a continued water level decline over the past 10 to 20 years.  Water levels 
in the Lower Trinity Aquifer indicate a more consistent water level decline.  This is partially due to the 
concentration of the Lower Trinity monitoring wells near developing areas where pumping the Lower 
Trinity Aquifer has increased.  Hydrographs in the Lower Trinity Aquifer indicated a more consistent 
pattern of water level decline in these areas.  Available drawdown and aquifer properties vary in both 
the Middle and Lower Trinity in eastern Kerr County, and the reduction in available drawdown in 
some areas should be monitored closely to inform long-term groundwater availability.  In addition, 
the district may need to assess available drawdown along with local demands to assess impacts and 
long-term groundwater availability for wells in certain areas on an area-by-area basis as more 
information becomes available. 
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2.0 Data Review and Approach  

Starting with exported data from the HGCD well database provided by HGCD current as of November 
2021, AGS assessed the level of completeness of the data with respect to parameters important to 
this study, including location of each well, the aquifer in which each well is completed, and the date 
on which each well was completed. Data gaps in these parameters were filled by estimation 
approaches developed by AGS as described later in this section, where possible.  Based on the 
updated database, a map of wells completed in the Middle Trinity Aquifer (symbolized according to 
use) is shown in Figure 1, along with the boundary of the study area. 
 
A map of wells completed in the Middle Trinity is presented in Figure 1, categorized by use, and with 
the eastern Kerr study area. Additional wells present in the HGCD database are shown outside of the 
study area in this and other figures due to the shape of the study area and the scale of the maps. A 
similar map of wells completed in the Lower Trinity is presented in Figure 2. 
 

 
Figure 1.  Headwaters GCD Middle Trinity Well Location Map by Use 
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Figure 2. Headwaters GCD Lower Trinity Well Location Map by Use 

 
The THCGAM contains four aquifer layers representing the Edwards, the Upper Trinity, the Middle 
Trinity, and the Lower Trinity. The geologic formations which comprise each THCGAM layer are given 
in Table 1. 
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Figure 3. Middle Trinity Wells by Completion Date 

 
Figure 3 and Figure 4 show Middle Trinity and Lower Trinity wells by completion date, respectively. 
Clusters of wells with similar completion dates generally align with completions of residential housing 
developments. 
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Figure 4. Lower Trinity Wells by Completion Date 



  
    

7 
 

3.0 Assessment of Water Level and Pumping Trends  

3.1 Water Level Trends  
 
To assess water level trends, AGS used a combination of water level hydrographs and estimated 
water level contours. This assessment was primarily based on District monitoring well data, with 
some additional data from Headwaters Groundwater Conservation District, Hill Country Underground 
Water Conservation District, and TWDB. 
 
Hydrographs are useful for assessing trends in water levels over time, provided that the data 
generally represents a static level of a single aquifer (as opposed to multiple aquifers combined 
within a particular monitoring well), and the data record is of sufficient length. A map of locations of 
monitoring wells for which hydrographs were developed in this study is presented in Figure 5. As can 
be seen in this figure, there are more monitoring wells completed in the Middle Trinity in the eastern 
Kerr County study area than in the Lower Trinity. This is consistent with the overall distribution of 
wells by aquifer layer in Kerr County. 
 

 
Figure 5.  Location of Wells for which Hydrographs were Developed 
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that there was an approximately 50-foot decline in water levels from 2005-2011, which had several 
moderate to severe dry periods without a corresponding number of wet periods. 
 
Figure 7 presents a hydrograph for the Niblett HGCD monitoring well (state well number 69-16-201), 
another well completed in the Middle Trinity with a long record of water level measurements. 
Although water levels in this well are also correlated with precipitation conditions, the magnitude of 
the changes is generally lower than in well 69-08-201. This hydrograph also exhibits the 
approximately 50-foot decline that occurred in the period from 2005-2011. 
 
 
 

 
Figure 7. Long-Term Hydrograph for Middle Trinity Well 6916201 With Precipitation Index 

 
 
Another common way to evaluate water level trends geographically is with contour maps. These 
show water levels during a particular period over a given geographic area, with estimated contour 
lines that represent equal (isometric) levels or changes in levels, similar to topographic contour lines. 
These maps can suggest geographic trends and patterns and provide insight into the general direction 
of groundwater flow. In aquifers with highly variable water levels (such as the Middle Trinity), these 
types of maps should be calculated with many data points to average out anomalous fluctuations in 
any one well.  
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The following maps focus on contours that illustrate water levels in 1999 and 2020 in various ways. 
These years were chosen because they have a relatively large number of monitoring wells both 
geographically (i.e., most of the monitoring wells were measured in both years), and they cover the 
period for which there is pumping data provided by the district (i.e., annual production amounts for 
permitted wells). 
 
The first contour map depicts the estimated water level contours in feet relative to sea level (ft rsl) in 
the Middle Trinity in 1999 (Figure 8). For instance, the 1,400-ft contour line north of Center Point 
illustrates the estimated locations at which the water level elevation in the Middle Trinity is 1,400 
feet (relative to seal level (rsl)).  Actual measured water level elevations for 1999 used to prepare 
these estimated water level contours are shown beside the monitoring well locations in this figure. 
For example, the 1,400-ft estimated elevation contour is drawn between several data points with 
values both slightly higher and lower than 1,400 ft in elevation. Groundwater generally flows to the 
south-southeast in the Middle Trinity in eastern Kerr County. 

 
Figure 8.  Water Level Elevation Contours for the Middle Trinity in 1999 in Eastern Kerr County 
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Figure 9 illustrates the estimated water level contours (in blue) relative to the base of the Middle 
Trinity for 1999.  As in other contour figures, the water level measurements used in generating the 
contours are shown beside the monitoring well. The levels of these contours are estimates of 
available drawdown in the aquifer for wells that are screened to the base of the Middle Trinity 
(bottom of Cow Creek and assuming pumps are placed at the bottom of the screen interval).  The 
elevation of the base of the aquifer is from the THCGAM layer, which is the base of the Cow Creek 
formation.   

 
Figure 9.  Available Drawdown in Middle Trinity based on Water Level Measurements for 

1999 
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Estimated water level contours in the Middle Trinity in 2020 are shown in Figure 10. The direction of 
flow remains to the south-southeast, although the overall elevation is 25-50 feet lower. For example, 
the 1,300-ft contour has expanded since 1999 and covers much of the southern half of the study 
area. 
 

 
Figure 10.  Water Level Elevation Contours for the Middle Trinity in 2020 in Eastern Kerr County 

 
 
Estimated available drawdown contours measured from the base of the Middle Trinity for 2020 are 
presented in Figure 11. 
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Figure 11.  Available Drawdown in the Middle Trinity for 2020 

 
 
Figure 12 illustrates estimated water level change contours for the Middle Trinity between the years 
1999 and 2020, using data from the same wells in both time periods. As in similar figures, the actual 
values and locations used to prepare the estimated contours are also shown in this figure. The 
southern portion of the study area (Center Point and surrounding areas) has experienced 
approximately 50-70 feet of water level decline over this period and the northern portion of the 
study area has experienced less than 50 feet of water level decline. 







  
    

16 
 

measurements. Water levels in this well are correlated with precipitation conditions. In the Lower 
Trinity, this correlation is more likely dominated by changes in pumping than recharge. 

 
Figure 14.  Long-Term Hydrograph for Lower Trinity Well 6908511 With Precipitation Index 
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Figure 15 presents the estimated water level contours in the Lower Trinity in 2006. As in previous 
figures, actual measured locations with corresponding water level measurement are shown in this 
figure. Water levels in the Lower Trinity are not available in the southern and northern portions of 
the study area, so the contours shown in Figure 15 and other water level figures for the Lower Trinity 
only show estimated contours in the areas with available data. 
 

 
Figure 15.  Estimated Water Level Elevation Contours for the Lower Trinity in 2006 
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Estimated available drawdown contours measured from the base of the Lower Trinity (as defined by 
the base elevation of Layer 4 in the THCGAM) for 2006 are presented in Figure 16.   Available 
drawdown in the Lower Trinity ranges from about 300 to 450 feet based on the available wells and 
data in eastern Kerr County.   
 

 
Figure 16. Available Drawdown in the Lower Trinity Aquifer in 2006 (from Base of Lower 

Trinity Aquifer as defined in the THCGAM) 
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Figure 17 presents the estimated water level contours in the Lower Trinity in 2020.  
 

 
Figure 17.  Water Level Elevation Contours for the Lower Trinity in 2020 
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Figure 18 shows the available drawdown in the Lower Trinity Aquifer in 2020 measured from the base 
of the Lower Trinity Aquifer.   
 

 
Figure 18.  Available Drawdown in the Lower Trinity Aquifer in 2020 (from Base of Lower 

Trinity Aquifer as defined in the THCGAM) 
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Figure 19 illustrates estimated water level change contours for the Lower Trinity between the years 
2006 and 2020, using data from the same wells in both time periods. As in similar figures, the actual 
values and locations used to prepare the estimated contours are also shown in this figure. The 
southern portion of the study area has experienced approximately 40-60 feet of water level decline 
over this period.  This trend is similar to the Middle Trinity Aquifer, where the greatest water level 
decline is located in the southern portion of the study area. 
 

 
Figure 19.  Contours of Change in Water Level for the Lower Trinity between 2006 and 2020 
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Figure 20 shows estimated percent change in available drawdown from 2006-2020 (as measured 
from the base of the Lower Trinity Aquifer). The data points shown are calculated by dividing the 
water level change at that location (Figure 19) divided by the estimated available drawdown in 1999 
(Figure 16).  The estimates of percent change in available drawdown also indicate the highest rate of 
decline in and around the Center Point area.   
 

 
Figure 20. Percent change in Available Drawdown in the Lower Trinity Aquifer between 2006 

and 2020 

 

3.2 Pumping Trends  
 
Trends in groundwater pumping for the Middle and Lower Trinity in eastern Kerr County have been 
assessed using a combination of District permitted well metered data and county-level data from 
TWDB. 
 
The first category of historical pumping assessed was for District permitted wells. These fall into 
broad categories of commercial, irrigation, and public water supply. HGCD provided annual meter 
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measurement data for permits. These data were assigned on a per-well basis, assuming equal 
distribution among all wells associated with a given permit. The number of metered permits reached 
a level suitable for analysis by 2003, and so this date was chosen as a cut off for allocating historical 
pumping estimates to individual wells. 
  
The second broad category of historical pumping to be assessed is exempt wells. By their nature, 
exempt wells have no well-specific pumping records, unlike permitted wells. Our approach to 
assessing this pumping was to use county-level pumping estimates, and distribute that pumping to 
each exempt well in existence in the District data for the years 2010-2020. 
 
For livestock pumping, the TWDB provides historical groundwater use estimates on an annual basis. 
These estimates are based on agricultural census data for Kerr County, combined with water use 
estimates for each class of livestock (i.e., cattle, sheep, etc.). The amount of pumping estimated by 
TWDB for a given year in Kerr County was distributed to each well present in the District data for that 
year, for the years 2010-2020.  
 
For domestic pumping, GMA 9 estimates of Kerr County domestic pumping for 2020 (2,973 AFY) were 
used to derive an estimate of the number of gallons per connection per day for each registered 
domestic well. These county-level estimates are based on census population data. For the number of 
domestic wells present in District data this estimate was 406 gallons per connection per day. This 
amount is somewhat higher than average connection usage throughout the state, but this is likely 
due to the impact of unregistered domestic wells not available in the District data. This estimate was 
applied to all domestic wells present in each year in District data to arrive at an annual pumping for 
each of the years 2010-2020. 
 
For all wells, pumping was assigned based on completion aquifer. In the case of dual-completed wells 
(e.g., completed in both the Middle and Lower Trinity), assigned pumping was split between the two 
aquifers. 
 
A summary of Middle Trinity annual pumping for all of Kerr County in each use category for the years 
2003-2020 is given in Figure 21. The scale for the pumping volume (left axis) is variable for each 
category in this figure because the amount of pumping for each category varies considerably.  Figure 
22 provides the same pumping summary for the Middle Trinity Aquifer for the eastern Kerr County 
study area. Pumping in the Middle Trinity over this time period follows the same general trend for 
each use category in the eastern Kerr County study area as it does for Kerr County as a whole.  
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Figure 21. Estimated Pumping from the Middle Trinity for All of Kerr County by Usage Groups 

(2003-2020) 
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Figure 22. Estimated Pumping from the Middle Trinity Aquifer for East Kerr County by Use 

Categories (2003-2020) 

 
  






























































































