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INTERA Incorporated 

9600 Great Hills Trail, Suite 300W 

Austin, TX 78759 

+1 (512) 425 2000 

INTERA.com 

 

February 18, 2026  

Mr. Tim Andruss 
Victoria County Groundwater Conservation District 
2805 N. Navarro Street, Suite 210 
Victoria, TX 77901 

RE: Application of Geostatistical Techniques to Interpret Measured 2024 and 2025 Water Levels  

Dear Mr. Andruss, 

Attachment A provides INTERA’s analysis of the 2024 and 2025 water levels to support an assessment of 
compliance with GMA 15 DFCs. 

Attachment B summarizes all the water levels used for analysis years 2021 through 2025. These data were 
used to address questions on previous analyses.  

As part of the transmission of this letter, INTERA has included separate presentations for Calhoun County 
GCD, Refugio GCD, Texana GCD and Victoria County GCD that summarize the results of the analysis of the 
2024 and 2025 water levels for their respective counties.    

Please contact Nick Lamkey or Steve Young if the District has any questions or comments on the final 
deliverables. 

 

Sincerely,  

 
 
Nick Lamkey, PG 
Hydrogeologist 
INTERA, Incorporated 
nlamkey@intera.com 
       

 

Cc:  Steven C Young, PhD, PE, PG 
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Attachment A 
Application of Geostatistical Techniques to Interpret Measured 2024 and 2025 Water 

Levels 
 

Background 

In 2021, INTERA completed a regional geostatistical evaluation of groundwater levels (Young and others, 
2021) for: 

• Calhoun County Groundwater Conservation District 

• Refugio Groundwater Conservation District 

• Texana Groundwater Conservation District 

• Victoria County Groundwater Conservation District 

That study accomplished the following: 

1. Compiled measured groundwater elevations from GCD records and the Texas Water 
Development Board (TWDB) Groundwater Database (GWDB) for 2000–2020 into a unified 
dataset; 

2. Applied geostatistical methods to interpolate annual groundwater elevations in the Chicot and 
Evangeline aquifers from 2000–2020; 

3. Evaluated annual water-level change spatially and at selected wells; 

4. Provided recommendations for continued monitoring and analysis. 

The geostatistical method used to develop the baseline set of results was an application of 
ordinary kriging.  Kriging is a geostatistical interpolation technique that considers both the 
distance and the degree of variation between known data points when estimating values in 
unknown areas. Ordinary Kriging provides the best linear unbiased prediction at unsampled 
locations and reproduces the measured values at all sampled locations exactly. To meet 
underlying assumptions that were used to develop ordinary Kriging, the measured water levels 
were detrended prior to the application of ordinary Kriging.  The measured water levels were 
detrended using water levels simulated by the central Gulf Coast Groundwater Availability Model 
(GAM) that were smoothed using an algorithm described by Young and others (2021). The 
method was given the acronym SSWL+KR, which stands for smoothed simulated water levels and 
Kriged residuals.  

SSWL+KR was used to interpolate the water level residuals for the years 2000 through 2026 for 
both the Chicot Aquifer, the Evangeline Aquifer, and the Chicot and Evangeline Aquifer, which is 
created by combining the Chicot and Evangeline aquifers into single aquifer. The interpolation 
generated a continuous water level surface using square grid cells with a resolution of 500 ft. 
Using these surfaces, the average water levels were calculated by county and by year.  For the 
years 2022 through 2024 (Young, 2022; Young, 2023; Young, 2024), water level datasets 
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corresponding to the periods 2021–2022, 2022–2023, and 2023–2024 were compiled and used 
to perform the SSWL+KR analysis across the four GCDs. 

Analysis of Water Level Data 

Two water level datasets were obtained from the TWDB Groundwater Database and the VCGCD. 
To reconcile any differences in the data from these sources, wells from previous analyses were 
compiled and used as a reference to identify corresponding wells in both the VCGCD and TWDB 
GWDB datasets. New wells were subsequently added to this dataset. Water level data for each 
well from 2023, 2024, 2025 and 2026 was then averaged to determine a representative water 
level for analysis years 2024 and 2025. One water level per well was used in the SSLW + KR 
process. 

Table 1 lists the water levels. Figures 1 and 2 show the location of the water levels that were used 
in the geostatistical analyses. Tables 2 through 5 provide the average value for the annual water 
levels for Calhoun County GCD, Refugio GCD, Texana GCD and Victoria County GCD from 2000 to 
2025 for the Chicot Aquifer, the Evangeline Aquifer, and the combination of the Chicot and 
Evangeline aquifers.  In addition, Tables 2 through 5 also provide the difference in the annual 
water levels for each year between the year 2000 and each analysis year. Hence, the values for 
water level change in the columns labeled 2025 represent the water level change from 2000 to 
2025.  

Figures 3 through 5 show water level contours for the Chicot Aquifer generated for the years 
2000, 2024, and 2025, respectively. Figures 6 and 7 provide contours at 10-ft intervals that show 
the change in water levels from 2000 to 2024 and 2025 for the Chicot Aquifer across Victoria, 
Jackson, Refugio, and Calhoun counties.  Across these four GCDs, the contour intervals range 
between 10 ft (rebound) and -20 ft (decline).    

Figures 8 through 10 show water level contours for the Evangeline Aquifer generated for the 
years 2000, 2024 and 2025, respectively. Figures 11 and 12 provide contours of the change in 
water levels from 2000 to 2023 for the Evangeline Aquifer.  Across these four GCDs, the contour 
intervals range between 50 ft (rebound) and -20 ft (decline). In Figures 3 through 5 and 8 through 
10, the areal extent of the Chicot and Evangeline Aquifers in all four counties is based on the 
representation of the Evangeline Aquifer in the current Groundwater Availability Model (GAM) 
for GMA 15 developed by Chowdhury and others (2004).  
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Figure 1 Location of Water Levels that were Interpolated to Generate the Water Levels Surfaces for the 
Chicot and the Evangeline aquifers analysis year 2024. 
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Figure 2 Location of Water Levels that were Interpolated to Generate the Water Levels Surfaces for the 
Chicot and the Evangeline aquifers analysis year 2025. 
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Figure 3 Contours of the Water Levels Generated for the Chicot Aquifer for the 2000 Analysis Year 
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Figure 4 Contours of the Water Levels Generated for the Chicot Aquifer for the 2024 Analysis Year 
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Figure 5 Contours of the Water Levels Generated for the Chicot Aquifer for the 2025 Analysis Year 
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Figure 6 Contours of the change in water levels in the Chicot Aquifer from the 2000 Analysis Year to the 2024 
Analysis Year  
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Figure 7 Contours of the change in water levels in the Chicot Aquifer from the 2000 Analysis Year 
to the 2025 Analysis Year 
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Figure 8 Contours of the Water Levels Generated for the Evangeline Aquifer for the 2000 Analysis Year 
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Figure 9 Contours of the Water Levels Generated for the Evangeline Aquifer for the 2024 Analysis Year 
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Figure 10 Contours of the Water Levels Generated for the Evangeline Aquifer for the 2025 Analysis Year 
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Figure 11 Contours of the change in water levels in the Evangeline Aquifer from the 2000 Analysis Year to the 
2024 Analysis Year     
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Figure 12 Contours of the change in water levels in the Evangeline Aquifer from the 2000 Analysis Year to the 
2025 Analysis Year  
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Attachment B 
Table of Water Levels Used in Analysis Years 2021 through 2025 

 
Response to Questions of Concern 

Table 1 was compiled and evaluated to investigate several questions regarding spatial patterns and 
magnitudes of water-level change observed in previous analyses. The review focused on measured data 
from Analysis Years 2021 through 2025 and assessed how monitoring density and model detrending may 
have influenced interpolated results. 

Question 1 

Why did the 2023 analysis show approximately 20 feet of decline in the Chicot Aquifer in Refugio 
County? 

The mapped results for 2023 indicate an area of approximately 20 feet of decline in the Chicot Aquifer 
within Refugio County. Review of the measured water levels confirms that some wells in Refugio County 
exhibit a decreasing trend over recent years; however, the magnitude of measured decline does not fully 
support the extent of change shown on the interpolated surface. 

This discrepancy is most likely attributable to the spatial and temporal distribution of pumping 
represented in the underlying GAM simulation used for detrending. Because the SSWL+KR method relies 
on residuals calculated relative to the smoothed simulated water-level surface, any misrepresentation of 
pumping patterns in the model can influence the magnitude and spatial expression of the kriged residuals. 
In areas with moderate monitoring density, localized residual patterns may amplify model-driven artifacts, 
resulting in contour magnitudes that exceed the observed well-level trends. 

Question 2 

Why are water-level declines observed in the Evangeline Aquifer near the intersection of Jackson and 
Calhoun Counties? 

Evaluation of the compiled dataset indicates that no Evangeline water-level measurements were available 
in Calhoun County for any of the analysis years reviewed (2021–2025), and historical coverage in that 
aquifer has also been limited. Without direct monitoring control in Calhoun County, the SSWL+KR process 
cannot calculate local residuals to correct the regional trend represented by the smoothed GAM surface. 

As a result, the interpolated water-level surface in this area is driven primarily by: 

• The regional simulated trend from the GAM; and 

• Residuals calculated from wells located in adjacent counties. 

If pumping is inaccurately distributed within the model in this region, those errors are not effectively 
corrected in areas lacking monitoring wells. Consequently, the observed declines near the Jackson–
Calhoun boundary likely reflect limitations in both monitoring density and pumping representation within 
the model rather than confirmed measured declines within Calhoun County itself. 

Question 3 

Why don’t the rasters cover the southern half of Calhoun County for the Evangeline Aquifer?  
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The model does not simulate Evangeline Aquifer there so there is no data to detrend in these parts. See 
the water level contour figures in the above analysis. In light gray is the extent of each aquifer in the GAM. 

Questions 4 

Why were relatively large Evangeline changes observed in Calhoun County and in Jackson County in 
2018? 

These questions are addressed by the same underlying data limitation identified in Question 2. 

• Calhoun County: No Evangeline monitoring wells were available to constrain the interpolation. 

• Jackson County: Monitoring density was limited (approximately four wells during 2021–2025), 
resulting in sparse spatial control. 

Where monitoring density is low, detrending and kriging are less able to correct for potential inaccuracies 
in the regional simulated pumping distribution. In these areas, interpolation artifacts and model-driven 
residual patterns may become more pronounced, leading to mapped changes that exceed what can be 
directly confirmed from measured data. 

 

 
 

RGCD - Annual Report for Fiscal Year 2025 | Page 134 of 144
























