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Executive Summary 

As part of a plan for future supplies, the Mary Rhodes Memorial Pipeline (MRP) was 

constructed to be capable of delivering up to 112,000 acft/yr, or more than twice the amount of 

currently contracted supplies from Lake Texana.  Considering current Lake Texana supplies of 

up to 53,840 acft/yr, the MRP has remaining pipeline capacity of about 58,160 acft/yr (or 52% of 

total pipeline capacity) for future supplies.  Potential future water supplies that could be 

transported through the pipeline include groundwater supplies from the Gulf Coast Aquifer, 

Garwood Project supplies from the Colorado River, or additional Lake Texana water developed 

by additional storage or alternative reservoir operating procedures.  The City of Corpus Christi 

has an interbasin transfer permit with authorization to divert up to 35,000 acft/yr from the 

Colorado River near Bay City, hereafter referred to as the “Garwood Project”.  If these supplies 

were delivered at the maximum diversion of 35,000 acft/yr, then more than half of the current 

remaining MRP capacity would be used.  After delivering the Garwood Project water supplies at 

the full permitted amount, the remaining MRP capacity would be about 23,160 acft/yr (or 21% 

total pipeline capacity) for additional future water supplies from groundwater or other sources.    

When considering water supply projects from new sources, especially blending 

groundwater and surface water supplies from different river basins, it is important to consider 

source water chemistry and blending issues to minimize disturbances to transmission and water 

treatment processes and avoid unanticipated additional pretreatment needs.   

This study: (1) included an evaluation of water quality of potential new supplies, (2) 

identified potential blending and water chemistry issues, and (3) considered reservoir system 

operations with possible future supplies from the Gulf Coast Aquifer, Garwood project supplies 

for two delivery scenarios around and through Lake Texana, and additional Lake Texana water 

supplies as may be available through projects being considered by the Lavaca-Navidad River 

Authority.   

A modified version of the Corpus Christi Water Quality and Treatment Model was 

utilized to analyze water quality and treatment requirements when blending different water 

sources.  The model was developed to simulate treatment processes currently utilized at the O.N. 

Stevens Water Treatment Plant (WTP).  Five blending scenarios were evaluated.  An “existing 

operations scenario” was used as a baseline for comparison to blending analyses with potential 

future MRP water supplies.  Based on historical data, the “existing operations scenario” was 
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comprised of an average supply of 41,840 acft/yr from Lake Texana (or 37% MRP capacity) 

with remaining supplies coming from the CCR/LCC System.  Four blending scenarios were 

evaluated at several blended water percentage combinations, to simulate the integration of 

different combinations of potential future water supplies delivered through the MRP (utilizing 

from 61% to 95% of the pipeline capacity1).  

The blending analysis did not indicate any large treatment issues at the O.N. Stevens 

WTP when blending groundwater supplies from the Gulf Coast Aquifer, surface water supplies 

from the Garwood Project, or additional supplies from Lake Texana with existing supplies from 

the Nueces River and Lake Texana.   The addition of groundwater supplies from the Gulf Coast 

Aquifer increases median chloride levels. However, groundwater supplies limited to 20% of the 

total water supply would result in a blending water quality of 129 mg/L for chlorides which is 

well below the Secondary Drinking Water Standards of 300 mg/L.  Overall, the addition of the 

Garwood Project water supplies would be expected to decrease chloride levels when compared 

to existing chloride levels for the Choke Canyon Reservoir/Lake Corpus Christi/Lake Texana 

(CCR/LCC/Lake Texana) System.  The analysis indicated that pre-treatment or costly new 

treatment processes such as desalination or additional organics removal technologies will not be 

required with groundwater supply maintained at or below 20% of total water supply.   

Higher total organic carbon and turbidity in raw water supplies requires the use of more 

treatment chemicals and results in higher quantities of sludge produced from the treatment 

process.  Due to low levels of turbidity and organics in groundwater supplies from the Gulf 

Coast Aquifer, chemical treatment costs decrease for blending scenarios with groundwater 

supplies.  The only blending scenarios that resulted in chemical treatment costs higher than the 

existing chemical costs is the scenario with the Garwood Project (Colorado River water) 

transferred via Lake Texana, because this scenario results in an increase in the total quantity of 

raw water from Lake Texana, whose water is higher in total organic carbon and turbidity 

concentrations.   

The Corpus Christi Water Supply Model (CCWSM) was then used to evaluate various 

reservoir system operations and delivery scenarios with potential new supplies delivered through 

the MRP.  In an effort to provide uniform comparisons of potential water supply projects and 

isolate the impacts of each water supply project, the CCWSM was simulated for an annual 

                                                           
1 Although the MRP is sized to deliver 112,000 acft/yr, the current MRP pumping capacity is 77,000 acft.  A fourth 
pump would need to be installed in each of the three pump stations to deliver the full Garwood Project of 35,000 
acft/yr in addition to the permitted Lake Texana Supplies.   
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Figure 4-11.  Average Annual Operating and Pumping Costs for New Water Supplies 

 

Figure 4-12.  Project Impacts on Freshwater Inflows into the Nueces Estuary  
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5.0 Environmental Issues 

The potential environmental issues related to delivery of water from new water supply 

projects through the MRP vary according to supply source and locations of connecting pipelines 

and pumping facilities.  With judicious pipeline alignment, environmental impacts associated 

with routing of connecting pipelines can be minimized.  The 2006 Plan includes detailed 

descriptions of environmental issues for the Garwood Project (Strategy N-14) and Gulf Coast 

Aquifer Supplies (Strategy N-7).    

The pumping of groundwater from the Gulf Coast Aquifer could have a very slight 

negative impact on baseflow in the downstream reaches of streams near the project area in Bee, 

San Patricio, or Refugio Counties.  However, many of the streams have minimal or no flow most 

of the time; thus, no measurable impact on wildlife along the streams is expected.  Based on 

limiting groundwater supplies from the Gulf Coast Aquifer at 20% of total supplies, desalination 

and brine disposal will not be necessary.  Habitat studies and surveys for protected species will 

need to be conducted at well field sites and along well field collection pipeline corridors prior to 

project implementation.  Wetland impacts and primary pipeline stream crossings can be 

minimized by selecting pipeline routes with the least environmental disturbance and using 

appropriate construction methods, including erosion controls and revegetation procedures.   

The City of Corpus Christi is currently studying several alternative delivery options to 

deliver Garwood Project supplies to the MRP. Prior to project implementation, a detailed 

environmental assessment and cultural resources survey will be needed to identify site-specific 

environmental considerations.  In summary, the following environmental issues would need to be 

considered for the Garwood Project based on delivery option: 

 Effects to the Colorado River downstream from the diversion, including the Lavaca-
Colorado Estuary;  

 For Garwood Project delivery around Lake Texana, the effects along the pipeline 
right-of-way from the diversion point on the Colorado River to the delivery point at 
the MRP pumping station; 

 For Garwood Project delivery into West Mustang Creek and Lake Texana, the 
impacts of transferring source water from one basin to another including identifying 
and preventing transfer of any undesirable species. 
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6.0 Implementation Issues 

Implementation of groundwater projects in Bee County are subject to rules and 

management plans of the Bee Groundwater Conservation District, which limits annual well 

production to 4 acft of water supply per acre.  Based on the model simulations conducted for the 

2006 Plan for 18,000 acft/yr of Gulf Coast Aquifer groundwater supplies in the vicinity of 

southeast Bee County using the Central Gulf Coast Groundwater Availability Model, the 

drawdown associated with the project was significantly less than drawdown criteria developed 

by the Coastal Bend Regional Water Planning Group.14  Bee County is split between 

Groundwater Management Area (GMA) 15 and GMA 16, which are both in the process of 

preparing desired future conditions. These desired future conditions will then be used to 

determine groundwater available for permitting in Bee County, after which, the Gulf Coast 

Aquifer Groundwater Supply Project may be subject to county-wide production limits and 

require well field production permits from Bee Groundwater Conservation District.  The 

SPMWD has conducted test drilling and aquifer water quality testing to evaluate the project 

feasibility and water quality concerns.  Prior to implementing the Gulf Coast Aquifer Water 

Supply Project, capital and operation and maintenance costs should be evaluated in greater 

detail. 

Implementation issues associated with the Garwood Project supplies are described in 

detail in the 2006 Plan.  Delivery of the Garwood Project at a uniform annual rate to the MRP 

offer a significant benefit to the operations of the O.N. Stevens WTP by providing water quality 

consistency.  Based on results of this study and those from previous studies by the City, adding 

Garwood Project to the MRP is anticipated to have minimal impacts on WTP operations other 

than potential increases in chemical costs for WTP and sludge disposal depending on delivery 

method of Garwood Project supplies.   

The following permits will need to be obtained for interbasin transfer of Garwood Project 

supplies to the MRP and will require more detailed environmental impacts analysis as part of the 

permitting process: 

 

                                                 
14 The Central Gulf Coast GAM used to simulate the Gulf Coast Groundwater Project pumping in the confined 
portion of the Evangeline aquifer, showed a maximum drawdown of about 50 feet.  The CBRWPG adopted the 
following acceptable drawdown criteria for the 2006 Plan for confined aquifers:  (a) water level declines limited to 
no more than 250 feet below predevelopment levels; and water level declines not exceeding 62.5% of the elevation 
difference between predevelopment flow heads and the top of the aquifer. 



 Evaluation of Additional Potential Regional Water Supplies for Delivery through the 
HDR-00053887-005-09 Mary Rhodes Pipeline, Including Gulf Coast Groundwater and Garwood Project 

 
39

2011 Coastal Bend Regional Water Plan 
Study 1 — April 2009 (Final)  

 Coastal Coordinating Council review; 

 Texas Parks and Wildlife Department Sand, Gravel, and Marl permit; 

 General Land Office Sand and Gravel Removal permit; 

 U.S. Army Corps of Engineers (USACE) Section 10 and 404 dredge and fill permits 
for stream crossings; 

 General Land Office easement if pipeline crosses any state owned riverbeds;  

 Run-of-river and easement acquisition; 

 Agency approval for crossing highways and railroads, creeks or rivers. 

7.0 Evaluation Summary 

The water quality blending analysis did not indicate any large treatment issues when 

blending groundwater supplies from the Gulf Coast Aquifer, surface water supplies from the 

Garwood Project, or additional supplies from Lake Texana with existing supplies from the 

Nueces River and Lake Texana. The analysis indicated that pre-treatment or costly new 

treatment processes such as desalination or additional organics removal technologies will not be 

required if groundwater supply is maintained at or below 20% of total water supply.  The 

addition of groundwater supplies from the Gulf Coast Aquifer increases median chloride levels. 

However, groundwater supplies limited to 20% of the total water supply would result in a 

blended water quality of 129 mg/L which is well below Secondary Drinking Water Standards of 

300 mg/L for chlorides.  Overall, the addition of Garwood Project water supplies would be 

expected to decrease chloride levels as compared to existing chloride levels for the 

CCR/LCC/Lake Texana System.   

Higher total organic carbon and turbidity in raw water supplies requires the use of more 

treatment chemicals and results in higher quantities or sludge produced from the treatment 

process.  Due to low levels of turbidity and organics in groundwater supplies from the Gulf 

Coast Aquifer, chemical treatment costs decrease for blending scenarios with groundwater 

supplies.  The only blending scenarios that resulted in chemical treatment costs higher than the 

existing chemical costs is the scenario with the Garwood Project (Colorado River water) 

transferred via Lake Texana, because this scenario results in an increase of total raw water 

supply that is made up of Lake Texana water quality which is higher in total organic carbon and 

turbidity concentrations.   

In an effort to provide uniform comparisons of potential water supply projects and isolate 

the impacts of each water supply project, the CCWSM was used to evaluate reservoir system 
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operations with potential new supplies delivered through the MRP for an annual demand of 

175,000 acft/yr (roughly equal to Year 2010 demands) with full utilization of permitted Lake 

Texana supplies.  Five combinations of existing and potential future water supplies through the 

MRP were simulated and the model output was evaluated for each combination to determine 

average annual water supplies delivered by the MRP, annual pumping and operating costs for the 

pipeline, and impacts to freshwater inflows to the Nueces B&E.  The five scenario combinations 

considered current and potential future water supplies for delivery through the MRP and on 

average, the amount of MRP capacity utilized ranged from 47% to 100%.  Essentially, as more 

water supplies are available for delivery through the MRP, the supplies needed from the 

CCR/LCC System decreases for a fixed water demand.  This results in more water stored in the 

CCR/LCC System which increases quantities of reservoir pass-thrus of freshwater which then 

flows to the Nueces B&E according to provisions of the 2001 Agreed Order.  With full 

utilization of the MRP (112,000 acft/yr), median freshwater inflows to the Nueces B&E would 

be expected to increase by about 49,700 acft (or 15%) as compared to current LCC/CCR/Lake 

Texana system operations.   

The addition of Garwood Project supplies (up to 35,000 acft/yr) to permitted Lake 

Texana supplies requires installation of a fourth pump in each of the three MRP pump stations to 

deliver supplies for treatment, which would be expected to increase pumping and operating costs 

for the MRP by 190 to 240%, on average, based on the amount of additional water pumped 

through the pipeline after adding the fourth pump.15  Since the amount of groundwater supplies 

from the Gulf Coast Aquifer (up to 18,000 acft/yr) are considerably less than Garwood Project 

supplies and over a shorter distance, additional pumping and operating costs for the MRP are not 

expected to change substantially from existing costs.  During Phase II development of the 2011 

Plan, costs to implement proposed water management strategies for delivery through the MRP 

will be updated including groundwater supplies from the Gulf Coast Aquifer and the Garwood 

Project. 

                                                 
15 The cost analysis for this study only considers average annual pumping and operating costs, as compared to 
pumping costs with the existing MRP pump station configuration and operations.  With a fourth pump added, the 
amount of water capable of being transmitted through the MRP increases from 77,000 acft/yr to 112,000 acft/yr.  
The pumping cost per acft of water delivered would likely increase by up to 75% with the addition of new project 
supplies as compared to existing operating conditions.   
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8.0 Texas Water Development Board Report Formalities 

This report was prepared in accordance with the approved Scope of Work pursuant to 

TWDB Contract No. 0704830699.  The preliminary draft report was posted in October 2008 on 

the Nueces River Authority website for Regional Water Planning Group and public comment.  

All draft report comments were addressed.   The draft report was approved by the Coastal Bend 

RWPG on November 13, 2008 and submitted to the TWDB on December 23, 2008.   

The TWDB provided comments on the draft report in March 2009.  The Coastal Bend 

RWPG approved responses to the TWDB comments on March 12, 2009. A copy of TWDB 

comments on the draft study report and written summary of how this final report addresses these 

comments is provided in Appendix B. 
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