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Groundwater Management 
in Victoria County
Victoria County Master Gardeners Meeting

March 25, 2025
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Optimism is a good characteristic, but if carried 
to an excess, it becomes foolishness. We are 
prone to speak of the resources of this 
country as inexhaustible; this is not so.

-Theodore Roosevelt, seventh annual message to 
Congress, Dec. 3, 1907. (Source: https://www.trcp.org/)
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Presentation Topics

1. Organizational Overview
2. District Purpose and Mission
3. District Programs and Activities
4. Water Management in the Future
5. Current Situation in Victoria
6. Groundwater Monitoring Incentive
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Organizational Overview

Website and Office
• Website: WWW.VCGCD.ORG
• Physical Address: DPDHC, 2805 N. Navarro St., Suite 210

Elected Board of Directors:
• Mark Meek | Director - Precinct 4 (President of the Board)
• Jerry Hroch | Director - Precinct 1 (Vice-President of the Board)
• Barbara Dietzel | Director - Precinct 3 (Secretary of the Board)
• Thurman S. Clements | Director - Precinct 2
• Kenneth Eller | Director - At-Large

VCGCD - VCMG - 20250325 | Page 4



Organizational Overview

Support of Adjacent Groundwater Conservation Districts
• Calhoun County GCD 
• Refugio GCD (Refugio County)
• Texana GCD (Jackson County)
• Pecan Valley GCD (DeWitt County, Aquifer Monitoring Only)

Staff
• Tim Andruss, General Manager 
• Willie Immenhauser, Aquifer Monitoring Technician 
• Mike Benavides, Compliance Specialist (VCGCD, TGCD) 
• Makayla Scott, Compliance Specialist (CCGCD, RGCD)
• Caitlynn Davenport, Administrative Coordinator (VCGCD, CCGCD) 
• Lisa Ramirez, Administrative Coordinator (RGCD, TGCD)
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Purpose of Groundwater Conservation 
Districts

“Groundwater conservation districts ... are the state's preferred method of
groundwater management in order to protect property rights, balance the
conservation and development of groundwater to meet the needs of this
state, and use the best available science in the conservation and development
of groundwater through rules developed, adopted, and promulgated by a
district ...”

– Chapter 36 of Texas Water Code
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Mission of Victoria County GCD

“The mission of the Victoria County Groundwater Conservation
District is to develop sound water conservation and management
strategies designed to conserve, preserve, protect, and prevent
waste of groundwater resources for long-term sustainability within
Victoria County for the benefit of the landowners, citizens,
economy, and environment of Victoria County. “

– Management Plan of the VCGCD
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Protect Property Rights

The Victoria County GCD protects property rights by establishing  and enforcing 
fair and impartial rules through:
1. Considering stakeholder input and petitions,
2. Defining the framework for permitting and waivers,
3. Allowing for any beneficial use and prohibiting waste,
4. Protecting historic production based on evidence,
5. Limiting non-historic production base on acreage,
6. Establishing well spacing requirements,
7. Exempting certain uses from production permitting.

See: https://www.vcgcd.org/groundwater-policy
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Balance the Conservation and Development 
of Groundwater

The Victoria County GCD balances conservation and groundwater development 
by:
1. Developing long-term management goals (DFCs) focused on sustainability,
2. Developing Brackish Groundwater Production Incentives,
3. Promoting Conservation through public outreach and sponsorships,
4. Developing and assessing aquifer monitoring data related to water levels, 

water quality, subsidence, and groundwater production data.

See: https://www.vcgcd.org/groundwater-management-area-15
See: https://www.vcgcd.org/groundwater-conservation
See: https://www.vcgcd.org/groundwater-monitoring
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Use the Best Available Science

The Victoria County GCD uses the best available science by:
1. Using state-developed Groundwater Availability Models (GAMs),
2. Sponsoring scientifically-credible investigations and studies.

See: https://www.vcgcd.org/groundwater-research
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Achievement of Purpose and Mission

The Victoria County GCD achieves its purpose and mission by:
• Establishing Regional Groundwater Management Goals,
• Establishing Local Groundwater Management Goals ,
• Managing Groundwater Development and Production.

Establish 
Local 

Groundwater 
Management 

Goals

Manage 
Groundwater 
Development 

and 
Production

Establish 
Regional 

Groundwater 
Management 

Goals
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Establishing Regional Groundwater 
Management Goals
The Victoria County GCD establishes regional groundwater 
management goals by:
1. Participating in the joint planning activities of Groundwater 

Management Area 15 (GMA 15) including:
1. Development of Desired Future Conditions (DFCs),
2. Reviewing management plans and accomplishments of member GCDs.

2. Conducting hearings and adopting DFCs at the district level,
3. Participating in Regional Water Planning Process (Region L).

See: https://www.vcgcd.org/groundwater-resource-planning
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Establishing Local Groundwater 
Management Goals 
The Victoria County GCD establishes local groundwater management 
goals by:
1. Adopting the Management Plan of the District, 

1. Monitoring and report on activities aimed at achieving long-term 
sustainability of the groundwater resources,

2. Adopting the Rules of the District,
1. Regulations regarding groundwater production focusing on limiting impacts 

of groundwater production to acceptable levels.

See: https://www.vcgcd.org/groundwater-policy
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Managing Groundwater Development and 
Production
The Victoria County GCD manages groundwater develop and production by:
1. Limiting non-exempt-use groundwater production,
2. Tracking non-exempt-use groundwater production,
3. Establishing production curtailment responses to excessive impacts Registering 

new wells,
4. Promoting conservation of water,
5. Protecting groundwater resource.

See: https://www.vcgcd.org/groundwater-management
See: https://www.vcgcd.org/groundwater-conservation
See: https://www.vcgcd.org/groundwater-protection
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Water Management in the Future

Risks:
• Population Growth
• Industrial Growth
• Increasing Drought Frequency 

and Duration
• Aging Infrastructure and Water 

Loss
• Loss of Local Control

Opportunities:
• Demand Reduction 
• Increased Conservation
• Improved Water Use 

Efficiencies
• Innovative Water 

Development
• Brackish Groundwater 

Development
• Aquifer Storage and Recovery
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Current Situation – Desired Future 
Conditions
The Desired Future Condition for the counties in the groundwater 
management area (gma-specific DFC) shall not exceed an average 
drawdown of 13 feet for the Gulf Coast Aquifer System at December 
2080.
Desired Future Conditions for Counties of GMA 15 expressed as an 

Average Drawdown between January 2000 and December 2080.
• Victoria County: 5 feet of drawdown of the Gulf Coast Aquifer 

System.
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Current Situation – Water Level Change
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Groundwater Monitoring Cooperation 
Incentives
The Victoria County GCD is implementing a project to incentivize 
cooperation between well owners and the district: 
• $200.00 access fee per monitoring event per well,
• $8,000.00 allocated for FY2025.

See: https://www.vcgcd.org/incentivization-of-monitoring-program 
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Groundwater Conservation 
Districts 101

TCEQ Resiliency for Public Water Systems Workshop
August 28, 2025



Optimism is a good characteristic, but if carried 
to an excess, it becomes foolishness. We are 
prone to speak of the resources of this 
country as inexhaustible; this is not so.

-Theodore Roosevelt, seventh annual message to 
Congress, Dec. 3, 1907. (Source: https://www.trcp.org/)



What are GCDs?

“Groundwater conservation districts ... are the state's preferred method of
groundwater management in order to protect property rights, balance the
conservation and development of groundwater to meet the needs of this
state, and use the best available science in the conservation and development
of groundwater through rules developed, adopted, and promulgated by a
district ...”

– Chapter 36 of Texas Water Code



Mission of Victoria County GCD

“The mission of the Victoria County Groundwater Conservation
District is to develop sound water conservation and management
strategies designed to conserve, preserve, protect, and prevent
waste of groundwater resources for long-term sustainability within
Victoria County for the benefit of the landowners, citizens,
economy, and environment of Victoria County. “

– Management Plan of the VCGCD







Achievement of Purpose and Mission

GCDs achieve their purpose and mission by:
• Establishing Regional Groundwater Management Goals,
• Establishing Local Groundwater Management Goals ,
• Managing Groundwater Development and Production.

Establish 
Local 

Groundwater 
Management 

Goals

Manage 
Groundwater 
Development 

and 
Production

Establish 
Regional 

Groundwater 
Management 
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Establishing Local Groundwater 
Management Goals 

GCDs establishes local groundwater management goals by:
1. Adopting the Management Plan of the District, 

1. Monitoring and report on activities aimed at achieving long-term goals for
groundwater resources,

2. Adopting the Rules of the District,
1. Regulations regarding groundwater production focusing on limiting impacts 

of groundwater production to acceptable levels.



Managing Groundwater Development and 
Production

GCDs can manage groundwater develop and production by:
1. Limiting non-exempt-use groundwater production,
2. Tracking non-exempt-use groundwater production,
3. Establishing production curtailment responses to excessive impacts 
4. Registering new wells,
5. Promoting conservation of water,
6. Protecting groundwater resource.



Current Situation: Desired Future Conditions

The Desired Future Condition for the counties in 
the groundwater management area (gma-specific 
DFC) shall not exceed an average drawdown of 13 
feet for the Gulf Coast Aquifer System at
December 2080.
Desired Future Conditions for Counties of GMA 

15 expressed as an Average Drawdown between 
January 2000 and December 2080.

• Victoria County: 5 feet of drawdown of the 
Gulf Coast Aquifer System.





Current Situation: Water Level Change



PWS Resiliency and GCDs

How can PWSs improve resiliency through GCDs?
1. Proactively provide update GCDs on current and future 

groundwater needs and plans.
2. Seek assessments from GCDs of permitting options and potential 

obstacles to groundwater development.
3. Initiate permitting activities prior to initiating groundwater-related 

projects.
4. Investigate opportunities for collaboration and efficiency
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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 

 



 

 

 

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  



 

 

 

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. 

 

 
 
























