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Data Availability and Use

• USGS Site link (Las Moras Spring data):
https://waterdata.usgs.gov/monitoring-location/08456310/#parameterCode=00065&period=P7D&showMedian=false

• TWDB (Quad 807 precipitation and evaporation 
data):

https://waterdatafortexas.org/lake-evaporation-rainfall

• Google Drive data:
https://drive.google.com/drive/folders/1mpyv5T2_CcDl5CLMDIFeYOwvpPLudW2H?usp=drive_link

• Precipitation, pumping, spring flow graphs
• Precipitation vs recharge relationships

https://waterdata.usgs.gov/monitoring-location/08456310/#parameterCode=00065&period=P7D&showMedian=false
https://waterdatafortexas.org/lake-evaporation-rainfall
https://drive.google.com/drive/folders/1mpyv5T2_CcDl5CLMDIFeYOwvpPLudW2H?usp=drive_link


USGS Data



TWDB Data
• Quad 807 

• Precipitation since 1940 (monthly)
• Evaporation since 1954 (monthly)



Google Drive Files

• All draft technical memoranda (TMs) associated 
with model development

• All associated data, processing codes, and 
references documented in each TM
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Precipitation and Las Moras 
Spring Flow
• TM 23-16 (June 11, 2023)
• Statistical analysis of monthly precipitation and 

daily spring flow (1940 to 2022)
• Outlines basis for future predicative simulations 

related to pumping reductions based on alternative 
spring flow thresholds

• Some of these data have been recently updated 
(2023) to complete analyses to address recent 
questions and issues (not on Google Drive yet)

• Link:
https://drive.google.com/drive/folders/1yXQ_WK4lZOt4891K7Oan7Ozbuamq-Jgu?usp=drive_link

https://drive.google.com/drive/folders/1yXQ_WK4lZOt4891K7Oan7Ozbuamq-Jgu?usp=drive_link


Groundwater Level Data

• TM 23-12 (April 17, 2023)
• Link:
https://drive.google.com/drive/folders/14McLbGjAh_Lmbi83jXceByl2UPm0qqBx?usp=drive_link



KCGCD Groundwater Level Data

• EcoKai Transducer
• All raw and processed data as documented in TM

• Goebel
• Historic data collected by Dr. Joe Goebel (2009 to 

2012)

• Combined
• Combined EcoKai and Goebel 



Las Moras Data

• Same raw data as TM 23-16
• Processing focused on data for model 

calibration
• Used in subsequent slides
• TM Link:
https://drive.google.com/drive/folders/1UNDwJiWj80qmsfL-dqEnDKMd7g1it5vC?usp=drive_link

https://drive.google.com/drive/folders/1UNDwJiWj80qmsfL-dqEnDKMd7g1it5vC?usp=drive_link


TWDB Data

• Raw data for Kinney and surrounding counties 
from TWDB database

• Processed data for use in model calibration



Recharge Estimates

• TM 23-10 (version 2) (April 18, 2023)
• Initial estimates of recharge for model
• Expected to be adjusted during calibration
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Notes: Quad 807 precip quarters Jan to Sept 2023 = 15.33 in, Oct to Dec 2023 estimate = 2 in (data available in mid-April 2024)
                2023 pumping data preliminary

~
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Recharge

• Rainfall
• Evaporation
• Runoff
• Infiltration

• Bennett and Sayre (1962):
• The principal source of recharge is the direct infiltration of rainfall. 
• The landscape is deeply dissected, and solutional openings and 

fissures are abundant, particularly on the slopes and in the beds of 
streams.

• Recharge is dependent on the amount and intensity of rainfall events 
during induvial storms.  Much of the water from heavier rainstorms 
enters the ground directly or via stream channels.



TM 23-10 version 2 (April 8, 2023)

• Relied on Bennett and Sayre (1962) estimates
• 1.4 in/yr for West Nueces and Nueces River (average 

from 1940 to 1950 via stream discharge data)
• Acknowledged limitations and noted that estimate is 

an indication of the “correct order of magnitude”

• TM 23-10 documents the initial attempt at spatial 
and temporal distribution for model input 

• To be adjusted during calibration



Recharge 
Zones

Figure 8 of TM 23-10 (April 8, 2023)













What do Data Tell Us?
• Variation in rainfall explains most of the variation in 

spring flow
• Groundwater pumping has some effect on spring flow

• Low rainfall/recharge conditions since 2019 (5 years 
and counting)

• Other historic drought periods included interceding wet 
years

• Highlights importance of wet years to “fill the aquifer” 
• Comparing current conditions to averages ignores the 

dynamics of “fill and drain” conceptual model
• Presentation on September 28, 2023 (slide 92): 

• If current pumping (about 6,000 to 10,000 AF/yr) was 
reduced to about 4,000 to 5,000 AF/yr, spring flow would 
increase between 1 to 8 cfs

• Suggestions that elimination of pumping would result in 
“normal” or “average” spring flow during an extended 
drought are not supported by data
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Why Update the Geologic Structure 
of the Model?
• Model development in 2023

• 13 TMs completed and uploaded to Google Drive
• Used geologic framework of 2010 TWDB model (TM 23-01)

• Limitations due to MODFLOW-2005 code
• Relied on URS (2004) faults (TM 23-05)

• Issues in mid-2023
• Pumping
• Geologic structure?
• Faults?

• While pumping issues were being resolved, 
recommended updating the geologic structure of the 
model 

• Improvements with new geophysical data
• Remove limitations associated with 2010 effort (i.e. 

MODFLOW 6 code allows for a more accurate 
representation of geologic structure)



Geology Update Progress Report

• Work to update geologic framework of model 
was authorized during  KCGCD Board meeting of 
November 8, 2023

• Two phases:
• Phase 1 (completed February 29, 2024):

• Geophysical log interpretation
• Preliminary maps

• Phase 2 (scheduled completion in May 2024):
• Geologic data (fault lines, structure, igneous intrusions, 

facies changes, karst development)
• 3D geologic map
• Update model grid



Phase 1 Letter Report (Available 
on Google Drive Site)

https://drive.google.com/drive/folders/1oIm1rgYUEdddx3hDfZRu4LvxSaO6vr2y?usp=drive_link

https://drive.google.com/drive/folders/1oIm1rgYUEdddx3hDfZRu4LvxSaO6vr2y?usp=drive_link


Current Geologic Framework 
(from 2010 TWDB Model)
Layers
1. Alluvium
2. Upper Cretaceous
3. Edwards
4. Trinity



Preliminary Updated Geologic 
Model (Alluvium not included)



Preliminary Updated Geologic 
Model with Surface Geology (GAT)



Faulting Sources

• Geologic Atlas of Texas (GAT)
• Moore, 2010.  Geologic Map of the Edwards 

Aquifer and Related Rocks in Northeastern 
Kinney and Southernmost Edwards Counties, 
South-Central Texas, USGS Scientific 
Investigations Map 3105.

• URS Study (2004)



GAT Faults



Moore (2010) Faults



URS (2004) Faults



Observations

• GAT and Moore (2010) faulting are generally 
consistent

• Moore (2010) has more detail in important area for 
the model

• URS (2004) does not appear to be consistent 
with GAT or Moore (2004)

• Contributor to 2023 model calibration issues?

• Work is continuing as part of Phase 2
• Scheduled for completion in May 2024
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