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Executive Summary 

The 2006 Coastal Bend Regional Water Plan (2006 Plan) and the 2007 State Water Plan 

included the Nueces Off-Channel Reservoir (OCR) near Lake Corpus Christi as a recommended 

future water management strategy for the Coastal Bend Region to meet needs by Year 2040.  

The U.S. Army Corps of Engineers (USACE) is currently studying the OCR as part of the 

Nueces River Feasibility Study to evaluate opportunities for flood damage reduction, ecosystem 

restoration, and/or water supply benefits in South Texas.  During the 2007 Texas legislative 

session, the Nueces Off-Channel Reservoir site was designated as one of 19 unique reservoir 

sites in the State of Texas.  The Texas Water Development Board (TWDB) Reservoir Site 

Protection Study1 recommended the Nueces Off-Channel Reservoir as one of the top-ranked sites 

in Texas for protection or acquisition.   

The OCR is a water management strategy that could be used to (1) enhance the system 

yield of Choke Canyon Reservoir (CCR) and Lake Corpus Christi (LCC), (2) capture water that 

would otherwise spill from LCC, and (3) reduce flood events downstream of LCC (to a lesser 

extent) while still maintaining desired freshwater inflows to the Nueces Bay and Estuary 

pursuant to the Texas Commission on Environmental Quality (TCEQ) 2001 Agreed Order.  

The 2006 Plan analysis showed the optimal size for the OCR is between 200,000 and 

300,000 acft, with a diversion pipeline delivery rate between 750 and 1,500 cfs.    

This study includes further analysis of the OCR as a water management strategy for the 

Coastal Bend Region.  The purposes of this study are to identify a preferred location for the OCR 

considering potential environmental impacts, optimize its capacity and diversion pipeline 

delivery rate, and evaluate alternative reservoir operating policies to assist with effective 

management of system storage and water supply yields.   

The results of this study show that the optimal size for the OCR based on acceptable cost 

and project yield is 280,000 acft with a pipeline delivery rate of between 1,250 cfs and 1,500 cfs.  

The annual unit costs of raw water supply range between $469 per acft and $484 per acft, 

respectively, which is comparable to existing water supplies in the region.  With Federal 

participation, as may be available through the USACE Nueces River Basin Feasibility Study, 

project costs could potentially be reduced. 

                                                           
1 Texas Water Development Board, HDR Engineering, R.J. Brandes Company, et al ”Reservoir Site Protection 
Study”, TWDB Report 370, July 2008. 
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1.0 Introduction 

The Coastal Bend Region relies predominantly upon surface water supplies from two 

reservoirs located in the Nueces River Basin:  Choke Canyon Reservoir (CCR) and Lake Corpus 

Christi (LCC).  These two reservoirs, when operated as a system, currently provide water supplies 

to meet about one half of the total regional water demands including municipal and non-municipal 

use, with the remaining supplies coming from Lake Texana and, to a lesser extent, groundwater 

and local supplies.    

CCR has a storage capacity of 695,271 acft at a conservation pool elevation of 220.5  

ft-msl and a contributing drainage area of 5,490 square miles.1 According to a volumetric survey 

conducted by the Texas Water Development Board (TWDB) in 2002, LCC has a storage capacity 

of 257,260 acft at a conservation pool elevation of 94.0 ft-msl and a contributing drainage area of 

16,656 square miles.  This configuration creates a situation where the smallest reservoir has the 

largest potential for capturing storm events because of the larger contributing drainage area.   

The yield of the system is affected by the storage capacity of LCC and its limited ability to 

capture a significant portion of large storm events that travel down the Nueces River. Since LCC 

has the smaller capacity, many times it fills and spills during times when the bay has adequate 

freshwater inflow. However, if water could be pumped into an off-channel reservoir (OCR), it 

would result in more water in storage and enhance the system yield.  The OCR could be operated 

to capture water that would otherwise spill from LCC while still maintaining desired freshwater 

inflows to the Nueces Bay and Estuary (B&E) and could potentially be operated to reduce flood 

events downstream of LCC.  The U.S. Army Corps of Engineers (USACE) is currently studying 

the OCR as part of the Nueces River Basin Feasibility Study to evaluate opportunities for flood 

damage reduction, ecosystem restoration, and/or water supply benefits in South Texas. 

1.1 Background 

As part of the Senate Bill 1 statewide water planning process, the 2006 Coastal Bend 

Regional Water Plan (2006 Plan) included an evaluation of preliminary OCR reservoir capacities  

and diversion pipeline delivery rates located near LCC.  The most favorable options included OCR 

capacities ranging between 200,000 and 300,000 acft and a diversion pump station with a pipeline 

delivery rate from 750 to 1,500 cfs.   The 2006 Coastal Bend Regional Water Plan and the 2007 

State Water Plan included the Nueces OCR near LCC as a recommended future water management 

                                                 
1 United States Geological Survey Texas Water Science Center, http://tx.usgs.gov 
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strategy for the Coastal Bend Region to meet needs by Year 2040.  Since the 2006 Plan, the 

Corpus Christi Water Supply Model (CCWSM) has been updated to simulate an OCR located near 

LCC with the current CCR/LCC/Lake Texana system.  This update provided an essential tool 

which was used in this study to evaluate alternative reservoir operating parameters, as discussed in 

Section 4.   

During the 2007 Texas legislative session, the Nueces OCR was designated as one of 19 

unique reservoir sites in the State of Texas.  The TWDB Reservoir Site Protection Study2 

recommended the Nueces OCR as one of the top-ranked sites in Texas for protection or 

acquisition.  The report findings showed an increase in system firm yield of 39,935 for an OCR 

capacity of 250,000 acft and diversion pipeline delivery rate of 1,000 cfs.   

1.2 Need for Study and Project Objectives 

In order to facilitate implementation of the OCR as a water management strategy, a more 

detailed study was necessary.  The OCR study results from the 2006 Plan and TWDB Reservoir 

Site Protection Study were used as a baseline for further analysis.  This study was conducted to 

determine the optimal size for the OCR and pump station facilities in addition to preferable 

reservoir operations to provide the greatest amount of additional water supply benefits to the 

CCR/LCC/Lake Texana system while minimizing environmental impacts and unit costs.   

2.0 Description of Study 

Topographic maps, LCC volumetric survey, and other local studies were considered to 

identify preferred locations for the OCR, intake, pipeline, and pump station.  The TWDB’s LCC 

volumetric survey included cross-sectional contours and shaded water depth ranges, which was 

used to identify deep channel areas near the OCR and upstream of LCC to determine a suitable 

location for the intake and pump station.  A desktop environmental analysis was conducted to 

identify area-specific environmental characteristics, which was considered as part of the 

preliminary OCR site selection.  After preferred location and size of the OCR were determined, a 

detailed analysis of the OCR was performed to determine the optimal OCR capacity between 

200,000 and 300,000 acft for pipeline delivery rates between 750 cfs and 1,500 cfs.   Alternative 

reservoir operating policies, such as varying triggers for water supply releases from LCC and 

                                                 
2 Texas Water Development Board, HDR Engineering, R.J. Brandes Company, et al ”Reservoir Site Protection Study”, 
TWDB Report 370, July 2008. 
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diversions to or releases from the OCR, were evaluated to best manage water supply, water 

quality, and ecosystem restoration benefits.   

3.0 Methodology and Approach 

The CCR/LCC/Lake Texana system is currently operated to make water supply releases 

from CCR when water levels at LCC are at or below 74 ft-msl.3  The CCWSM simulates current 

CCR/LCC/Lake Texana operations and has been updated to include simulation of an OCR located 

near LCC.  The OCR is simulated in the model to receive water pumped from LCC based on LCC 

water level criteria and to release stored water from the OCR to LCC when LCC water levels drop 

below a user-selected level.  This process of transferring water between LCC and the OCR is 

illustrated in Figure 3-1.   

Preliminary OCR analyses were conducted using the CCWSM to determine the relative 

impact on water supply yields with different LCC water level triggers.  Based on previous studies, 

the preferred operation of pumping water to the OCR is when LCC is at or above 93 ft-msl (or 1 ft 

below conservation pool elevation of 94 ft-msl).  Preliminary analyses showed the highest water 

supply yields are achieved when water stored in the OCR is released back into LCC when water 

levels in LCC are between 75 ft-msl and 83 ft-msl.   

3.1 Off-Channel Reservoir Site Selection  

An alternative reservoir site analysis was conducted to determine the most desirable OCR 

location based on cost and environmental impacts.  Elevation-area-capacity curves were developed 

using USGS 7 ½ minute topographic maps to estimate inundated surface area, average depth, and 

proposed elevation required for the optimal OCR size.  Four potential OCR locations near LCC 

(Sites A through D) were identified that would be suitable for storing up to 300,000 acft as shown 

in Figure 3-2.  The criteria used to evaluate potential sites for the OCR included consideration of 

embankment volumes, land needs, existing structures and roadways (to minimize disturbances), 

energy costs, and environmental issues.   

A desktop environmental analysis of potential OCR sites included:  

 Identifying dominant vegetation and wildlife habitats; 

 Evaluating the suitability of wildlife habitats for endangered and threatened species 
listed in the region; 

                                                 
3 Based on the modified Phase IV, or maximum yield, operation policy for the CCR/LCC System.  Phase IV operating 
policy is the maximum yield policy intended to apply to the system when water user demand exceeds 200,000 acft 
annually. 
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(a)   Pipeline Operations from LCC to OCR 

 

 

(b)   Release of Stored Water from OCR to LCC 

 

Figure 3-1.   Pipeline Operations between LCC and OCR 
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