
To:  EAHCP Committees 

 

From:  Nathan Pence, EAHCP Program Manager 

 

Date:   June 21, 2018 

 

Subject:  SAMP Model Runs Inputs and Assumptions 

 

The purpose of this document is to detail the modeling inputs and assumptions included in the EAHCP 

Phase II MODFLOW model runs.  As discussed in the Strategic Adaptive Management Process (SAMP) 

whitepaper (Pence – June 21, 2018; herein, whitepaper), several model runs will be conducted to examine 

predicted springflow provided by EAHCP springflow conservation measures as implemented through a 

repeat of the drought of record (DOR).   

 

HDR was tasked with the original evaluation of springflow provided by springflow conservation 

measures through the DOR during the EARIP planning period (HDR 2011 - EAHCP Appendix K).  The 

HDR report identified Comal springflow shortfalls during a repeat of the DOR.  In 2017, the EAA 

completed an update and recalibration of the MODFLOW model of the San Antonio segment of the 

Edwards Aquifer (Liu et al., 2017).  The updated model contains significant conceptual and structural 

updates along with increased amounts of recent hydrologic data used to train the model.  This model has 

been examined by a model advisory committee, the original users of the HDR EARIP model, and the 

National Academy of Sciences.    

 

In addition to an updated model, the EAHCP now has empirical data on the actual implementation of 

springflow conservation measures from 2013 - 2018 (namely, volume and geographical distribution of 

enrolled water in springflow protection programs – VISPO, ASR, RWCP).  Also, EAA has updated usage 

and pumping data related to Federal exempt use, Domestic and Livestock exempt use and the new 

Limited Production Well exempt use.  These data can be used to improve upon the assumptions made 

during the original HDR hydrologic simulations. 

 

The updated MODFLOW model will be used to conduct three types of hydrologic simulations: 

 

Baseline Runs: Model Runs 1. and 2. These model simulations will produce daily minimum 

springflows (1947-1958) and long-term average springflows (1947-2000) with the updated 

MODFLOW model using the model inputs from the HDR model runs.  The purpose of these runs is 

to examine whether the springflow shortfalls identified during the HDR analysis still exists using the 

new model with the same model inputs. 

SAMP Runs: actual Model Runs 3. and 4. These model simulations will produce daily minimum 

springflows (1947-1958) and long-term average springflows (1947-2000) with the updated 

MODFLOW model using the model inputs based on the first 5 years of EAHCP implementation.  

The purpose of these runs is to examine whether springflow shortfalls exist using the new 

MODFLOW model with actual implementation of EAHCP springflow protection measures as 

implemented. 

SAMP Runs - Expanded Phase I CMs and/or Phase II CMs: Model Run 5. These model 

simulations will be conducted if springflow shortfalls still exist after analysis of SAMP Runs (Runs 

#3 and #4).  The purpose of these runs would be to examine springflows under a different set of 

springflow conservation measures than currently exist in Phase I of the EACHP. 
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After model runs 1-5 are finalized and the specific set of additional Phase II conservation measures are 

determined (if any are needed), no additional modeling is anticipated until required for the rollover of the 

incidental take permit in 2028.  This includes if the realized geographical distribution of enrollment in 

springflow conservation measure does not exactly match the assumptions presented in this document.   

 

The remainder of this document details the pumping and flow protection conservation measure modeling 

inputs and assumptions behind each of the aforementioned MODFLOW model runs.  For details 

regarding the construction of the HDR model or the EAA model, the reader is referred to HDR (2011) 

and Liu et al. (2017), respectively. 

 

Model Runs 1 - Completed 

 

This model run represents springflow for the period of 1947-1958 with the updated EAA model (Liu et al. 

2017) using inputs from the original HDR analysis (HDR 2011).  Specifically, the model run incorporates 

the full suite of springflow protection measures (VISPO, RWCP, ASR, STG 5) as implemented by HDR 

(2011).  Results of this model run, in the format of estimated springflow at Comal and San Marcos 

springs, can be found in Appendix A.  Additionally, these model runs have been presented to the 

Stakeholder, Implementing, and Science Committees as part of the ASR adaptive management process. 

 

Model Run 2 – anticipated completion Fall 2018 

 

This model run will estimate springflow from 1947-2000 and contains the same inputs as model run 1.   

 

Model Runs 3 and 4 – anticipated completion Fall 2018 / Spring 2019 

 

These model runs examine the same time periods as model runs 1 and 2 respectively, but use updated data 

gathered during implementation (2013-2018) of springflow protection measures.  There are two 

overarching model assumptions that apply to model input for all conservation measures: 

1. Forbearance measures are modeled at the county resolution, not at individual wells.  The exception 

to this rule is for ASR forbearance at SAWS production wells during recovery (described below). 

 

2. Uvalde County: based on the model representation of the Knippa Gap horizontal flow barrier (Liu 

et al. 2017), slightly more than half of the forbearance from conservation measures will be realized 

east of the Knippa Gap, as a majority of irrigated acreage occurs in the eastern half of Uvalde 

county.    

 

 

Springflow Protection Assumptions for SAMP Model Runs 3 and 4:  

 

VISPO 

 

The VISPO program will be modeled using the 40,000 ac-ft/yr, enrollment set by the HCP (5.1.2.1).  

Currently, the program is fully enrolled.  The modeled geographical distribution of enrolled water will be 

based on the geographical distribution of the current program (2018) and is shown in Table 1.    The 

geographical distribution of water in the program is not expected to significantly change from 2018 

through 2027.  VISPO forbearance in any given year is simulated in the model when modeled J-17 is at or 

below 635 msl on October 1 of the previous year.   
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Table 1. SAMP model distribution of VISPO forbearance (reflective of 2013-2018 implementation).  

 

County Use acft % Total acft 

Atascosa Irrigation 0.87% 348.00 

Bexar Irrigation 6.00% 2,400.00 

Hays Irrigation 0.30% 120.00 

Medina Irrigation 27.95% 11,180.00 

Uvalde Irrigation 64.88% 25,952.00 

  100.00% 40,000.00 

 

ASR 

 

Use of the SAWS ASR for springflow protection is divided into SAWS forbearance and injection 

activities and EAA forbearance activities (HCP 5.5.1).   

 

SAWS ASR activities  

The SAWS forbearance portion will be modeled by reducing pumping at 4 individual pump stations on 

the northeast side of the SAWS distribution system in an amount that on a monthly basis equals the 

amount of water available from the ASR.  The SAWS forbearance and recovery of ASR water will be 

modeled following the same recovery schedule as used by the HDR (2011) simulations (Figure 1) and the 

ASR Interlocal Contract between the EAA and SAWS. 

 

Since 2013, approximately 85,000 acft of water have been injected into the ASR on behalf of the EAHCP.  

The EAA anticipates filling the ASR to the 126,000 acft required (HCP 5.5.1) for recovery during a 

decadal DOR by 2021.  HDR (2011) simulations assumed starting the DOR with 80,000 acft in storage, 

requiring injection over the course of the DOR (Figure 1).  Model runs 3 and 4 assume beginning the 

DOR with 126,000 acft and no injection into ASR during the drought. 
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Figure 1. SAWS ASR recovery schedule during repeat of Drought of Record (taken from HDR 2011).  The 

injection (blue bars) will not be modeled during SAMP modeling, as the ASR is full;  

 

EAA ASR activities 

The EAA forbearance portion is comprised of 50,000 acft/yr of forborne water.  In 2027, 10,263.5 acft/yr 

will reside in long-term irrigation leases.  Therefore, 50,000 ac-ft/yr included in the MODFLOW 

simulations is comprised of leased water (10,263.50 acft/yr) and anticipated irrigation and 

municipal/industrial forbearance agreements (Table 2).  The geographical distribution of assumed 

irrigation forbearance agreements is based off the VISPO program, and the distribution of 

municipal/industrial leases is based on 2018 1-yr ASR leases.  EAA forbearance activities are triggered in 

the model when the 10-year rolling recharge average is less than 500,000 acft/yr.  Annual recharge 

estimates from the USGS are provided during the spring of the following year; forbearance activities 

would be initiated at the beginning of the next calendar year. 

 

Table 2. SAMP model distribution of ASR forbearance.  

 

Long-term leases: 10,263 acft as of 2027; actual enrollment  

County Use acft % Total acft 

Atascosa Irrigation 3.65% 375.00 

Bexar Irrigation 38.58% 3,959.93 

Medina Irrigation 41.88% 4,298.69 

Uvalde Irrigation 15.88% 1,629.88 

  100.00% 10,263.50 

 

Irrigation Forbearance: 29,736.50 acft; based on VISPO geographical distribution  

(assumed no Hays, Comal or Atascosa County enrollment) 

County Use acft % Total acft 

Atascosa Irrigation 0.0% 0.0 

Bexar Irrigation 6.00% 1,784.19 

Hays Irrigation 0.0% 0.0 

Medina Irrigation 28.53% 8,485.31 

Uvalde Irrigation 65.47% 19,467.00 

  100.00% 29,736.50 

 

Municipal/Industrial Forbearance: 10,000 acft – geographical distribution based on 2018 1 yr ASR leases 

County Use acft % Total acft 

Bexar Muni/Industrial 51.59% 5175.69 

Comal  Muni/Industrial 28.00% 2784.89 

Hays Muni/Industrial 0.01% 1.4 

Medina Muni/Industrial 4.40% 439.57 

Uvalde Muni/Industrial 16.00% 1598.45 

  100.00% 10,000.00 

 

RWCP 

 

The RWCP program will be modeled using 10,000 ac-ft/yr enrollment set by the HCP (5.1.3).  Currently, 

the program is fully enrolled.  The modeled geographical distribution of enrolled water will be based on 
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the geographical distribution of the current program.    Table 3 displays the county level distribution of 

enrolled water. 

 

Table 3. SAMP model distribution of RWCP forbearance.  

 

County Use acft % Total acft 

Bexar Irrigation 99.43% 9,943.00 

Uvalde Irrigation 0.57% 57.00 

  100.00% 10,000.00 

 

STAGE V reductions 

 

Stage V critical period requires a 44% reduction in permitted use and applies to both the San Antonio and 

Uvalde pools.  The critical period reductions are implemented in the model based on triggers outlined in 

the HCP and EAA rules. 

 

Pumping Assumptions:  

 

The SAMP model runs will simulate total annual pumping of 592,454 ac-ft for each year of the 

simulation.  Annual pumping from the HDR 2011 modeling effort was 593,240 ac-ft.  The distribution 

and timing of pumped water from all model runs will be the same as HDR runs.  Pumping types in the 

updated model include the 572,000 ac-ft/yr permitted by the EAA Act along with Federal Exempt 

pumping, Limited Production Wells, and Domestic and Livestock pumping.  A summary and calculations 

for the latter three pumping types are shown below. 

 

Total Pumping:  

• HDR EARIP Modeling  = 593,240 acft 
573,037 (permitted) + 6,907 (federal) + 13,296 (domestic/livestock) 

• SAMP Modeling  = 592,454 acft 
572,000 (permitted) + 6,000 (federal) + 54 (LPW) + 14,400 (domestic/livestock) 

 

Federal Exempt Pumping 

 

HDR Modeling: 6,907 ac-ft/yr    

SAMP pumping: 6,000 ac-ft/yr   

 

Year JBSA ac-ft Hays ac-ft Uvalde ac-ft Total Reported 

2007 6,714 193 0 6,907 

2008 6,714 193 0 6,907 

2009 4,483 309 169 4,961 

2010 4,678 236 214 5,128 

2011 5,160 195 28 5,383 

2012 5,046 220 60 5,326 

2013 - 195 209 404 

2014 5,089 228 0 5,317 

2015 - 230 0 230 

2016 - 236 0 236 
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2017 - 254 - 254 

 

Limited Production Wells Pumping  

 

New EAA program in 2014 

SAMP pumping: 54 ac-ft/yr  (average 2015-2017) 

  

Year Registered Wells ac-ft  

2014 57 9.859 

2015 108 47.196 

2016 124 61.958 

2017 128 50.622 

 

Domestic and Livestock Pumping 

 

HDR Modeling: 13,296 ac-ft/yr 

SAMP pumping: 14,400 ac-ft/yr 

 

Year ac-ft 

2010 13,600 

2011 13,600 

2012 13,700 

2013 13,700 

2014 13,900 

2015 13,900 

2016 13,900 

2017 14,000 
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Appendix A. Model Run 1 results. 
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