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ES EXECUTIVE SUMMARY 

Background 

The Corpus Christi Service Area depends upon the Choke Canyon/Lake Corpus Christi 

Reservoir System operated by the City of Corpus Christi for more than 80 percent of its present 

water supply. The study area population is projected to increase from 530 thousand in 1990 to 

more than 975 thousand in 2050 or almost a doubling of the present number of people. A 

comparison of projected future municipal and industrial water demands with available regional 

water supplies shows that an additional 100,000 acft (1 acft = 325,851 gallons) of municipal 

and industrial water will be needed annually by 2050, with shortages beginning to appear in 

about 2002. The objectives of the Trans-Texas Phase I and Phase II studies were to identify and 

evaluate water supply alternatives and develop an integrated water supply planes) to meet the 

water needs of the area for the 50-year period from 2000 to 2050. 

Water Supply Alternatives 

Twenty-two water supply alternatives were identified and evaluated with respect to: 

quantity and quality of water; cost of water; and environmental advantages and disadvantages; 

and implementation issues. Figure ES-l is a map showing the locations of the alternatives and 

the 22 alternatives are listed in Table ES-l. 

Near the conclusion of the Phase 2 studies, the alternatives were classified into four 

groups: (Group 1) dependable, permanent, and affordable alternatives; (Group 2) stand-by 

alternatives; (Group 3) potentially dependable, permanent, and affordable alternatives; and 

(Group 4) potential future alternatives. 

Group 1 includes 5 alternatives: Modifications of the Choke Canyon/Lake Corpus 

Christi Reservoir Operating Policy to incorporate the 1995 TNRCC Agreed Order, 

Accelerated/ Additional Municipal Conservation, Industrial Water Conservation, the Lake Texana 

Pipeline, and the Purchase and Diversion of Garwood Water Rights via Garwood/Colorado 
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Table ES-l 
Summary of Water Supplv Alternatives 

Modification of Choke Canyon/Lake Corpus Christi (CC/LCC) 
1 Reservoir Operating PolicyJ(N-l) 

2 Diversion from Nueces River to Choke Canyon Reservoir (N-2) 

3 R&M Reservoir (N-3) 

4 Purchase of Existing Water Rights in Nueces Basin.(N-4) 

5 Pipeline from Choke Canyon Reservoir to Lake Corpus Christi (N-5) 

6 Pipeline from Lake Corpus Christi to Calallen Dam (N-6) 

7 Industrial Water Use and Conservation (L-5) 

8 Desalination of Seawater (L-l) 

9 Local Groundwater--Gulf Coast Aauifer (L-2) 

10 Use of Groundwater from Campbellton Wells--Carrizo Aquifer (L-3) 

11 Municipal Wastewater Reuse (L-4) 

12 Goliad Reservoir (S-I) 

13 
Diversion from the g(fdal~fe and San Antonio Rivers (includes 
McFaddin Reservoir GS-l 

14 Lake Texana Pipeline to Corpus Christi (LN-l) 

15 Palmetto Bend (Stage II) Reservoir (LN-2) 

16 Diversion from Lavaca River to Lake Texana (LN-3) 

17 
Purchase and Diversion of Garwood Water Rights to Corpus Christi 
through Lake Texana (C-l) 

18 Accelerated Additional Water Conservation (L-6) 

19 Groundwater Recharge and Recoverv (Carrizo/Wilcox) (L-7) 

20 Dredging of Lake Corpus Christi (N -7) 

21 Purchase of Colorado River Water (C-2) 

22 Purchase of Brazos River Water (B-3) 

Pipeline. The combined supply available from this group totals about 83,000 acft/yr or about 

83 percent of the projected 2050 additional water needs of the area. 

Group 2 includes local groundwater alternatives to be kept available on a stand-by basis 

to meet emergency conditions, including a drought more severe than previous droughts. The 

Group 2 alternatives include: Existing wells near Nueces River and Lake Corpus Christi, 

Executive Summary ES-3 



Potential New Sinton Well Field, and use of the Existing Campbellton Wells (with water 

delivered to Choke Canyon Reservoir via pipeline). The combined existing stand-by supply 

available from this group is about 20,000 acft/yr for short periods of time; i.e., about 2 years. 

The water quality of these alternatives is generally significantly poorer than water available from 

surface water supplies. 

Group 3 includes alternatives which could potentially provide dependable, permanent, 

and affordable water supplies, pending additional investigation. Group 3 includes the following 

7 alternatives: Additional Modification of the Choke Canyon/Lake Corpus Christi Reservoir 

Operating Policy reduce the Lake Corpus Christi target level below 88 ft-msl elevation; Purchase 

of Existing Water Rights in the Nueces River Basin; Pipelines from Choke Canyon Reservoir 

to Lake Corpus Christi and from Lake Corpus Christi to the O.N. Stevens Water Treatment 

Plant; Diversions of Municipal Wastewater to the Nueces Delta; and Purchase and Diversion of 

Additional Garwood Water Rights and/or other Colorado River Water. The total quantity 

potential of these alternatives is approximately 77 ,000 to 86,000 acft/yr. Group 3 alternatives 

have small to moderate environmental impacts, and require significant additional planning, 

permitting, and implementation effort. 

Group 4 includes potential future alternatives and consists of the following 10 

alternatives: Diversion from Nueces River to Choke Canyon Reservoir; R&M Reservoir; 

Desalination of Seawater; Goliad Reservoir (San Antonio River Basin); Diversion from 

Guadalupe/San Antonio Rivers (with or without McFaddin Reservoir); Palmetto Bend (Stage II) 

Reservoir; Diversion from Lavaca River to Lake Texana; Groundwater Recharge and Recovery 

(Carrizo/Wilcox Aquifer); Dredging Lake Corpus Christi; and Purchase of Brazos River Water. 

These alternatives have one or more significant problems or issues (high costs, small quantities 

of supply, or significant environmental impacts) which limit their feasibility at the present time, 

but may become viable in the future. For example, if significant technological breakthroughs 

occur in desalination and/or dredging processes, it may be appropriate to move these options, 

or others, into Group 3 for further consideration. 
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Water Supply Plans 

Two potential integrated water supply plans (i.e., Plan A and Plan B) were developed, 

each of which will provide an additional water supply for the South Central Trans-Texas region 

of 100,940 acft/yr by 2050 (Table ES-2). 

Plan A 

Table ES-2 
Integrated Water Supply Plans 

Corpus Christi Service Area 

Plan and Alternatives Included 

• Modification of Choke Canyon/Lake Corpus Christi 
Operating Policy to incorporate 1995 Agreed Order 

• Accelerated/ Additional Conservation (L-5, L-6) 
• Lake Texana Pipeline (60") (LN-l) 
• Garwood-Colorado Pipeline (48") (C-l) 
• Pipeline from Choke Canyon Reservoir to Lake 

Corpus Christi (96") (N-5) 

Total 

Plan B 
• Modification of Choke Canyon/Lake Corpus Christi 

Operating Policy to incorporate 1995 Agreed Order 
• Accelerated/Additional Conservation (L-5, L-6) 
• Lake Texana Pipeline (66") (LN-l) 
• Garwood-Colorado Pipeline (60") (C-l) 
• Additional Garwood or Colorado River Water 

(C-l or C-2) 
• Modification of Choke Canyon/Lake Corpus Christi 

Operating Policy by changing LCC Target Elevation to 
87 ft-msl (N-l) 

Total 

Year 2050 
Permanent 

Supply 
(acft/vr) 

9,500 

10,000 
41 840(1) 
21' 600(1) 
18:000 

100,940 

9,500 

10,000 
41 840(1) 
21'600(1) 
14'000(2) , 

4,000 

100,940 

Estimated 
Year 

Water 
Needs to 

be 
Available 

1995 

1996(3) 
2007 
2029 
2039 

1995 

1996(3) 
2007 
2029 
2039 

2046 

1 Corpus Christi has acquired 41,840 acftfyr of Lake Texana water, which includes 10,400 acftfyr reserved for 
potential future demands in Jackson County. The 41,840 acftfyr will meet projected demands of the Corpus 
Christi Service Area until 2029, at which time additional quantities will be needed. The completion of facilities 
in 2029 to begin the transfer of 35,000 acftfyr of Colorado River water purchased from Garwood Irrigation 
Company would yield about 32,000 acftfyr at Lake Texana, of which 10,400 acftfyr would be available to 
replace the 10,400 acftfyr of Lake Texana water reserved for potential future demands of Jackson County. This 
is a reasonable "worst case" assumption as water demand projections for Jackson County show that this water 
will not be needed before 2050. Under these assumptions, the combined availability of Lake Texana and 
Garwood water for delivery to the Corpus Christi Service Area after 2029 would be 63,440 acftfyr (41,840 + 
32,000 - 10,400 = 63,440). If the 10,400 acftfyr is not needed in Jackson County, then implementation of 
subsequent alternatives could be delayed. 
2 Additional Colorado River water rights of about 16,000 acftfyr would need to be purchased from either 
Garwood, LCRA, Pierce Ranch, or others. 
3 Begins in 1996, with full implementation by 2020. 
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All five alternatives of Group 1, which supply about 83,000 acftlyr, are included in each 

integrated plan. Plan A also includes the Pipeline from Choke Canyon Reservoir to Lake 

Corpus Christi, which is estimated to provide 18,000 acftlyr. In lieu of the Pipeline from Choke 

Canyon Reservoir, Plan B includes 14,000 acft/yr of additional Colorado River water and 4,000 

acft/yr obtained as a result of modification of the present Lake Corpus Christi target level from 

88 ft-msl to 87 ft-msl. 

Costs and Impacts on Water Rates 

Annual costs of each of the integrated water supply plans were calculated for each year 

of the period 1995 to 2050 for both raw and treated water costs. Water treatment plant capacity 

expansion schedule and costs are the same for both plans. Impacts to water rates were estimated 

by distributing the annual cost increases to all water customers on a uniform basis for each 1,000 

gallons of total water use. 

Raw Water Rate Increases 

For the period 1996 to 2007, the average cost increase above 1995 rates in Corpus 

Christi for raw water under Plan A is $0.17 per 1,000 gallons and for Plan B is $0.18 per 1,000 

gallons. For the 2008 to 2030 period, the average cost increase above 1995 rates for raw water 

under Plan A is $0.38 per 1,000 gallons, and is $0.43 per 1,000 gallons for Plan B. For the 

last 20 years of the planning period, the average cost increase above 1995 rates for raw water 

under Plan A is $0.32 per 1,000 gallons, and for Plan B is $0.20 per 1,000 gallons. All of 

these estimated rate increases are in terms of 1995 dollars. 

Treated Water Rate Increases 

For the period 1996 to 2007, the average cost increase for treated water under Plan A 

is $0.17 per 1,000 gallons and is $0.18 per 1,000 gallons for Plan B. For the 2008 to 2030 

period, the average cost increase above 1995 rates for treated water under Plan A is $0.43 per 

1,000 gallons and $0.49 per 1,000 gallons under Plan B. For the last 20 years of the planning 

period, the average cost increase for treated water under Plan A is $0.53 per 1,000 gallons 

above 1995 rates, and for Plan B is $0.39 per 1,000 gallons above 1995 rates. 
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Effect of Plan A on Average Monthly Water Bills 

Implementation of Plan A would increase the average residential water bill (for 9,000 

gal/month consumption in-city) from $16.38 in 1995 to $20.29 in 2007 (1.8 percent per year 

increase) for an increase of 24 percent. A commercial in-city bill for 70,000 gal/month would 

increase from $202.03 under Plan A to $232.41 in 2007 0.2 percent per year increase) for an 

increase of 15 percent. A wholesale industrial raw water bill for 10,000,000 gal/month would 

increase from $2,080.43 in 1995 to $5,830.43 in 2007 (1995 dollars). On an annual basis, the 

wholesale water rate increase would average about 9.0 percent per year for the 1995 to 2007 

period for Plan A. 

Effect of Plan B on Average Monthly Water Bills 

Implementation of Plan B will increase the average residential water bill (for 9,000 

gal/month consumption, in-city) from $16.38 in 1995 to $20.78 in 2007 (2.0 percent per year 

increase) for an increase of 27 percent. A commercial in-city bill for 70,000 gal/month would 

increase from $202.03 under Plan B to $236.26 in 2007 (1.3 percent per year increase) for an 

increase of 17 percent above 1995 rates. A wholesale industrial raw water bill for 10,000,000 

gal/month would increase from $2,080.43 in 1995 to $6,370.43 in 2007 0995 dollars). On an 

. annual basis, the wholesale water bill increase would be 9.8 percent per year for the 1995 to 

2007 period for Plan B. 

Environmental Issues 

In terms of acreage affected, streamflows, bay and estuary inflows, and wastewater return 

flows to Nueces Estuary, effects of implementing either plan will be additive, and will 

accumulate as the separate alternatives are implemented over time. The effects of installing 

water pipelines will be greatest on terrestrial habitats during construction. However, agricultural 

land (range and cropland) can be returned to its original use following construction. The total 

acreage of terrestrial habitats affected by Plan A during construction would be 2,545 acres, of 

which 1,804 acres (71 %) is grass or cropland. About 666 acres would be maintained ROW after 

the projects are constructed. Where the pipelines cross brushlands, brush can be expected to 

become established in areas outside the maintenance ROW in about 10 years. About 190 acres 
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that were formerly brushland would be maintain as a mowed ROW. The combined alternatives 

would impact approximately 65 acres of woodland, mostly along river and creek banks. 

Wetlands in the proposed ROWs total about 145 acres, however, tunneling under several major 

rivers is expected to significantly reduce impacts to wetlands. 

The effects of Plan B on terrestrial habitats are similar to those of Plan A. The 

construction and maintenance ROWs for Plan B would involve about 2,443 acres and 698 acres, 

respectively. Impacts to woodlands would be greater by about 34 acres, but impacts to 

brushland would be less by about 431 acres. Cropland crossed by a proposed pipeline to the 

Colorado River near Wharton accounts for the remaining difference. 

Implementing Plan A will reduce flows downstream of Lake Texana, downstream of the 

Garwood diversion point on the Colorado River, and in the Nueces River between Choke 

Canyon Reservoir and Lake Corpus Christi. However, agreements have been made with Texas 

Parks and Wildlife Department for bay and estuary releases for the Lake Texana project and the 

TNRCC permit has been amended for bay and estuary releases. Freshwater inflow resulting 

from interbasin transfer would increase freshwater inflow to Nueces Estuary 10 percent (29,800 

acftlyr assuming a water supply of 63,440 acft/yr). For Plan B, additional water diverted from 

the Colorado River is substituted for the pipeline from Choke Canyon Reservoir to Lake Corpus 

Christi. Thus, Plan B would divert more water from the Colorado River (an additional 14,000 

to 16,000 acft/yr). Return flows resulting from this interbasin transfer would increase 

freshwater inflow to Nueces estuary, which may benefit estuarine shellfish and finfish fisheries. 

With respect to the interbasin transfer of organisms, neither plan would appear to present 

significant problems, since Colorado River Water has been transferred to the Lavaca Basin 

annually since the early 1900's, and under each of the integrated plans, water from the Colorado 

and Lavaca Basins would be piped directly from Lake Texana to the O.N. Stevens Water 

Treatment Plant. Although this issue continues to be studied, appropriate treatment practices 

at the O. N. Stevens plant will minimize the likelihood of transferred organisms becoming a 

problem in the receiving river basins. 
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Implementation Issues 

The pipeline projects will require permits from state and federal agencies and other 

approvals as listed: 

• TNRCC permit amendments; 
• Coastal Coordinating Council review; 
• u.s. Army Corps of Engineers Sections 10 and 404 dredge and fill permits for 

pipeline crossings of streams classified as navigable waters of the U. S.; 
• Texas General Land Office Sand and Gravel Removal permits and stream 

crossings; 
• Texas Parks and Wildlife Sand, Gravel, and Marl permits for river crossings; 
• Environmental studies; 
• Cultural resource studies; 
• Right-of-way and easement acquisition; 
• Affected Agency approvals for pipeline crossings: 

• Texas Department of Transportation; 
• County Commissioners' Courts; 
• Cities; 
• Railroads; 
• River Authorities; 
• Gas and electric utilities; 
• Water Utilities; 
• Oil and gas pipeline companies; and 
• Other owners of pipelines; and 

• Habitat Mitigation Plan. 

Implementation issues of accelerated and additional municipal water conservation will involve 

public acceptance and willingness to: 

• Replace plumbing fixtures in their homes, workplaces, and institutions; 
• Change landscaping at homes and public places, including recreation areas; and 
• Become more conscious of and directly involved with management of personal 

water using functions. 

The replacement of plumbing fixtures would be a temporary inconvenience; water conservation 

landscaping would result in views of different types of grasses and plants, and during the dry 

times, more brown and less green lawns and public areas. A water conscious public would 

increase care with which plumbing fixtures, water using appliances, and irrigation equipment 

is used. For some actions under this alternative, the City Council will need to issue new 

ordinances dealing with specific issues such as landscape requirements for new subdivisions. 
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Implementation issues associated with modification of Choke Canyon/Lake Corpus Christi 

operating policy by reducing the target elevation below 88 ft-msl, include the need for: 

• Completion of the planned sediment survey of Lake Corpus Christi, in order to 
make more accurate estimates of the sedimentation rate in the lake, which will 
result in better estimates of future reservoir capacities. Following the results of 
the sediment survey, reservoir system yield should be re-computed for both 2010 
and 2050 conditions. 

• Additional channel loss studies on the river reaches between CCR and LCC and 
between LCC and Calallen Dam need to be completed to determine how water 
delivery losses vary with the time of year and the magnitude of the release rates. 

• Consideration of lower target levels at Lake Corpus Christi should continue to 
address the need to modify water supply intakes in and around Lake Corpus 
Christi, especially if target levels below 87 ft-msl are considered. 

• Modification of the current City Ordinance describing the implementation of 
operation policy phases as demands increase will be necessary if alternative 
operating policies are implemented. 

Recommendations 

Either of the two integrated water supply plans will provide the Corpus Christi service 

area economical and reliable water supplies to meet the growing needs of the area. Intrinsic to 

these plans is the flexibility to adjust the implementation schedule as needed. However, 

significant lead times are needed to conduct studies for permitting, answer the public's concerns, 

obtain financing, obtain easements, and bring the individual plan elements on-line. Long lead 

times require an orderly progression of recommended actions, and a commitment to periodically 

update the area growth trends for decision making. The recommended implementation schedules 

for Plan A and Plan B are shown in Figures ES-2 and ES-3, respectively. 
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1.0 INTRODUCTION 

TRANS-TEXAS WATER PROGRAM 
CORPUS CHRISTI SERVICE AREA 

PHASE II SUMMARY REPORT 

In May of 1992, the Texas Water Development Board (TWDB), the state agency 

responsible for the preparation and maintenance of a comprehensive state water plan, met with 

leaders of Corpus Christi, San Antonio and Houston, and directors of regional water supply 

organizations and river authorities of south central, west central, and southeast Texas and 

initiated the Trans-Texas Water Program. The purpose of the program is to address the water 

supply needs of the Corpus Christi, San Antonio, Austin and Houston metropolitan areas in a 

coordinated, logical, cost-effective, and environmentally responsible manner, with emphasis upon 

improving water use efficiency through water conservation, and to make use of existing, already 

developed surface water supplies of that area that are surplus to the projected 50-year future 

needs of the basins in which such supplies exist. This report addresses the water supply needs 

of the 12-county South Central Trans-Texas study area, which includes the Corpus Christi area, 

and identifies and evaluates options to meet those needs, and presents integrated water supply 

plans for the planning period of year 1995 to year 2050. 

1.1 Description of Trans-Texas Water Program 

The Trans-Texas Water Program uses a five phase approach as follows: (1) Phase I 

includes studies to identify water demands of the region for the planning period, and identify and 

evaluate available options to meet the needs; (2) Phase II includes more detailed evaluation of 

options studied in Phase I, and the development of integrated water supply plans for the region; 

(3) Phase III includes preliminary designs and obtaining state and federal permits for options to 

be implemented; (4) Phase IV includes acquisition of property and rights-of-way and the 

preparation of final design plans for options to be implemented; and (5) Phase V includes 

construction, start-up, and operation. This is the Phase II study report for the South Central 

Trans-Texas study area and it is described below. 
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1.2 South Central Study Area 

The South Central Trans-Texas study area includes the following 12 counties: Aransas, 

Atascosa, Bee, Brooks, Duval, Jim Wells, Kleberg, Live Oak, McMullen, Nueces, Refugio, and 

San Patricio (Figure 1). Population of the area was 530,878 in 1990, and is projected to grow 

to 975,874 in year 2050. The climate of the area is semiarid with average annual precipitation 

of 32 inches in the east and 24 inches in the west. Water supplies for the rural parts of the 

study area are obtained from the Carrizo and Gulf Coast aquifers and are limited in relation to 

present and future needs. In coastal counties (Nueces and San Patricio) municipal and industrial 

water users led by the City of Corpus Christi developed surface water supplies of the Nueces 

River Basin beginning in the early 1900's. The present surface water system includes Choke 

Canyon Reservoir, Lake Corpus Christi, Cal allen Diversion Dam, O.N. Stevens Water 

Treatment Plant, and pipelines to deliver both treated and raw water to neighboring counties. 

In addition, several cities have their own diversion and treatment facilities and withdraw water 

from Lake Corpus Christi. At the present time, the Choke Canyon/Lake Corpus Christi System 

supplies municipal and industrial water to 7 of the 12 study area counties, and is authorized to 

supply water in 3 additional counties. Groundwater is used to some extent in each of the study 

area counties, and although groundwater supplied 15 percent of municipal and industrial needs 

in 1990, supplies are limited and quality is marginal to poor, with high concentration of 

chlorides, sulfates, and total dissolved solids. Since 1954, 24 cities and water supply entities 

have converted totally or partially to surface water from the CC/LCC System, and at the present 

time several additional entities are studying ways to obtain surface water from the system. 

1.3 Review of Previous Studies 

Information was obtained from numerous reports and studies that have been completed 

since 1965 pertaining to potential water supply projects of the Nueces, San Antonio, Guadalupe, 

Lavaca, and Colorado River Basins. The reports included information about costs, quantities, 

and qualities of water from individual projects, single basin water supply programs, and 

interbasin water transfers. The literature review is included in Appendix A of this study. 

Summary Report 2 



JOljRDAHTON 0 

ATASCOSA 

CHOKE CANYON 
RESERVOIR' \ 

.,.. \ THREE\ 

""- 9RIVERS \ \ ~ fi \ ~ TI'DEN " 

CHOKE CANYON • l I V E 0 A K \ 

WATER SYSTEM 0 

GEORGE WEST ' •. '"'-

LAKE 
CORPUS 
CHRISTI 

, 
I 

N ,- ----.. 
~~I~HO~ __ 

t ci, KINGSVILLE 
! ".,., ~.J 

HOGG 

Legend 

• 
--

I RICAR130 
1 WSC. 

I KlEBERG 

, 

-~-~-:-L-l 
FALFURRIAS 

BROOKS 

Entities Supplied from Lake Corpus ChristV 
Choke Canyon Reservoir System 

River Basin Divide 

Scale 

KENEDY 

o 10 20 Miles 
HDR Engineering. Inc. I • ••• 

TRANS TEXAS WATER PROGRAM I 
CORPUS CHRISTI SERVICE AREA 

12 - COUNTY SERVICE AREA FOR 
LAKE CORPUS CHRISTII 
CHOKE CANYON RESERVOIR 
SYSTEM 
FIGURE 1 



2.0 POPULATION AND WATER DEMAND PROJECTIONS 

The Texas Water Development Board's high case population and water demand, with 

conservation, projections are the information used to determine the quantities of water that will 

be needed at each decadal point in the planning period between year 2000 and 2050. The 

projections for both the 12-county study area and the Choke Canyon/Lake Corpus Christi System 

service area are summarized below. 

2.1 Population Projections--12-County and Choke Canyon/Lake Corpus Christi System 
Service Area. 

For the 60-year period of 1930 to 1990, the population of the 12-county study area 

increased from 171,206 to 530,878. The population of the 12-county area is projected to 

increase to 614,529 in 2000, to 762,768 in 2020 and 975,874 in 2050. The projected compound 

annual growth rate for the period 1990 through 2050 is 1.02 percent, which is 20 percent less 

than the projected statewide growth rate of 1.27 percent for Texas (Figure 2). 

In 1990, population of the Choke Canyon/Lake Corpus Christi System service area was 

379,293 or 71 percent of the 12-county total. For the Choke Canyon/Lake Corpus Christi 

(CC/LCC) System service area, the population projection in year 2000 is 452,815, in 2020 is 

583,585, and in 2050 is 772,291 (Figure 2). 

2.2 Water Demand Projections for the 12-county Water Demand Area 

Total fresh water use in 1990 in the 12-county area was 248,004 acft,l of which 46.5 

percent was for municipal purposes, 17.6 percent was for industry, 24.8 percent was for 

irrigation, and 11.1 percent was for steam-electric power generation, mining, and livestock. The 

projected high case (dry year), with conservation, total water demand for the 12-county study 

area in year 2000 is 293,838 acft, in 2020 is 324,524 acft, and in 2050 is 403,646 (Figure 3). 

Of the projected demands in 2050, 46.1 percent is for municipal use, 24.8 percent is for 

industry, 13.7 percent is for irrigation, and 15.4 percent is for steam-electric power generation, 

mining, and livestock water. Neither the 1990 water use statistics nor the projections include 

the large quantities of seawater that are used, or will be used, by the electric power industry for 

1 1 acft contains 325,851 gallons. 
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cooling the steam-electric power plants that are located on Corpus Christi Bay. However, it is 

important to note that over 72 percent of water projected to be used within the 12-county area 

for irrigation is estimated to be obtained from the Carrizo Aquifer for use within Atascosa 

County. In 1990, irrigation water use within the 12-county area was 61,445 acft, with projected 

irrigation demands in 2050 declining to 55,315 acft, due to projected increases in irrigation 

water use efficiency. 

Even though water conservation efforts are expected to occur, municipal and industrial 

water demands are projected to increase significantly over the 50-year period due to an 

approximate doubling of the population and industrial growth of the area. The portion of the 

total demand which depends upon the CC/LCC System for water supply is presented in the 

following section of this report. 

2.3 Municipal and Industrial Water Demand Projections for the Choke Canyon/Lake 
Corpus Christi System Service Area 

In 1990, total municipal and industrial (M&I) water use in the study area was 159,084 

acft, of which 132,086 acft (83 percent) was from the CC/LCC System, 2,429 acft (1.5 percent) 

was directly from the Nueces River, and 24,569 acft (15.4 percent) was from groundwater 

sources. M&I demands upon the CC/LCC System for dry year conditions are projected to 

increase to 160,887 acft in year 2000, 194,950 acft in 2020, and 253,284 acft in 2050 

(Figure 4). The projections of future M&I water demands for the CC/LCC System are based 

on the assumption that water conservation programs will be continued and that communities 

within the area that were being supplied from groundwater in 1990 will be able to continue using 

groundwater in the future at the same level as was being used in 1990. The projections are 

based upon groundwater supply information from the Texas Water Development Board (TWDB). 

In those counties which relied wholly upon groundwater in 1990 (Atascosa, Brooks, Duval, 

McMullen, and Refugio), the TWDB groundwater supply information indicates adequate 

quantities of groundwater within these counties to meet their projected M&I demands. However, 

in study area counties that are supplied both from groundwater and the CC/LCC System, the 

projections of future M&I demands are based upon the assumption that historical trends of cities 

to shift from groundwater to CC/LCC System water will continue, and that although 

groundwater will continue to be used by some communities to meet a part of their needs, that 
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the part needed to supply population and industrial growth after 1990 will be obtained from the 

CC/LCC System. It is important to note, however, that poor groundwater quality and declining 

water tables may hasten the trend to shift to CC/LCC supplies, in which case the projections of 

demand upon the CC/LCC System in 2050 could increase by about 30,000 acft annually. For 

example, since 1954, 24 public water suppliers have found it necessary to totally or partially 

convert to surface water from the CClLCC System, and in 1994, three communities located in 

Duval County initiated a planning study to investigate the feasibility of supplementing their 

groundwater supplies with surface water from the CC/LCC System. In each of these, the 

reasons for the conversion from groundwater to surface water have been declining quantities and 

deteriorating quality of groundwater, a trend which is projected to continue. 
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3.0 CURRENT WATER SUPPLY 

The South Central Trans-Texas area's primary water supply source is the Choke Canyon 

Reservoir and Lake Corpus Christi reservoir system located in the Lower Nueces River Basin. 

The area also has some limited back-up groundwater supplies available from the Carrizo and 

Gulf Coast Aquifers. Each source of supply is described below. 

3.1 Choke Canyon/Lake Corpus Christi Reservoirs Supply 

In the late 1800's, the Corpus Christi Water Supply company built a small dam near 

Calallen, Texas, to keep the saline waters of Nueces Bay from intruding into the fresh waters 

of the Nueces River and began to develop surface water supplies from the Nueces River. As 

the City grew and more and more water was needed, the dam at Calallen was raised several 

times and today the dam has a height of 3.5 ft-msl and a capacity of about 1,175 acft. The City 

continued to expand and, in 1934, Mathis Dam was constructed on the Nueces River about 35 

miles upstream of Cal allen Dam. Initially, it impounded approximately 60,000 acft of water. 

In 1958, Wesley Seale Dam was completed just downstream of the old Mathis Dam, and the 

new Lake Corpus Christi (LCC) was formed, which engulfed the old dam and reservoir and 

expanded storage to about 302,000 acft. In the late 1960's, following an extreme drought which 

occurred from 1961-63, planning was begun for an additional water supply for the City and its 

growing number of water customers. For more than a decade, studies were performed to 

evaluate alternative water supply options, and, following considerable debate, Choke Canyon 

Reservoir (CCR), located on the Frio River about 63 river miles upstream of LCC, was 

constructed by the United States Bureau of Reclamation (USBR). The dam was completed in 

1982 and the 691,000 acft capacity reservoir filled in 1987, more than 20 years following initial 

planning efforts. 

The City of Corpus Christi operates Choke Canyon Reservoir and Lake Corpus Christi 

as a system (CC/LCC System) to supply water for municipal and industrial purposes in the South 

Central Trans-Texas Region. Oftotal system storage (927,962 acft), 689,314 acft (74.3 percent) 

is in Choke Canyon Reservoir, 237,473 acft (25.6 percent) is in Lake Corpus Christi, and 1,175 

acft (0.1 percent) is in the Cal allen pool. Water stored in Choke Canyon Reservoir and Lake 

Corpus Christi is released into the river channel and delivered to the Calallen pool, from which 
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the City and some of its customers divert raw water to their respective treatment plants, from 

which it is then distributed for use. About 94 percent of the raw water supplied by the CClLCC 

System is diverted from the Calalien pool. It is important to note that water quality deteriorates 

below Lake Corpus Christi as river flows reach the Calallen pool. As shown in Figure 5, the 

chloride concentration at Calallen has ranged from 25 to 225 mg/l higher than that measured at 

Mathis, just downstream of the Lake Corpus Christi outlet works. 

The yield of the system in 1990, which was computed taking into account estimates of 

channel losses in the river reaches between the lakes, reservoir evaporation, the 1992 TNRCC 

Interim Release Order and the City'S Phase II Reservoir Operation Policy to maintain a target 

lake level at Lake Corpus Christi of 88 ft-msl elevation, was 168,500 acft. Under the new 

TNRCC Agreed Bay and Estuary Release Order issued on April 28, 1995, and the City of 

Corpus Christi's "Phase II Operations Policy", the 1990 CC/LCC System yield would have been 

increased by approximately 13,500 acft/yr for 1990 sediment conditions to a total of 181,500 

acft. Under the 1995 order, the system yield is projected to decline to 178,000 acft/yr in 2000 

and to 162,500 acft/yr in 2050, which is 9,500 acft greater than the 153,000 acft/yr under the 

1992 TNRCC Interim Order. The decline in yield in future years is due to sedimentation which 

reduces the storage volumes of Choke Canyon and Lake Corpus Christi.2 

3.2 Groundwater Supply 

The Gulf Coast Aquifer is the source of groundwater in all of the counties of the South 

Central Trans-Texas area except Atascosa County and northwestern McMullen and Live Oak 

counties. In these counties, the Carrizo Aquifer is the source of groundwater. Groundwater 

supplies from the Gulf Coast Aquifer in the study area are limited in relation to demand, and 

quality is poor, with high concentrations of chlorides, sulfates, and total dissolved solids. In 

local areas, groundwater is being overdrafted, water tables are declining and poor quality water 

is migrating into dewatered zones of freshwater aquifers. 

2 Deposition of silt in the lakes is a significant problem at Lake Corpus Christi which has an annual 
sedimentation rate of J,256acft/yr. At this rate, by 2050, Lake Corpus Christi will have lost 67,824acft of its 
present capacity. 
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In 1990, groundwater supplies ofthe 12-county area were approximately 193,800 acft/yr, 

with 165,237 acft/yr being the estimated long-term average annual quantity of recharge, and 

28,563 acftlyr being withdrawn from storage or aquifer overdrafting. Most of these supplies 

consist of poor quality groundwater which do not meet all drinking water standards. Projected 

annual withdrawals for municipal and industrial purposes increase from 26,823 acft/yr in 2000 

to 30,455 acftlyr in 2050. Withdrawals for irrigation were approximately 71,300 acft/yr, with 

about 51,600 acft, or 72 percent of irrigation being located in Atascosa County, where 

groundwater use in 1990 was 57,324 acft. In Duval county, static water levels at the town of 

Freer have declined 300 feet since 1961, and most of the water does not meet drinking water 

standards for public supply. A regional plan is being developed to bring surface water from the 

CC/LCC System to cities in Duval and parts of neighboring Jim Wells counties. 

In study area counties which relied wholly upon groundwater in 1990 (Atascosa, Brooks, 

Duval, McMullen, and Refugio), it is estimated that the future needs (26,800 acft/yr in 2000, 

growing to 30,455 acft/yr in 2050) for municipal and industrial purposes can continue to be met 

from groundwater, unless quality deterioration forces a shift to surface water, as appears to be 

happening in Duval and parts of Jim Wells counties. In the study area counties that are supplied 

both with surface water and groundwater, it is estimated that groundwater can continue to be 

used at present levels, but that growth in water demand will have to be supplied from surface 

sources through the CC/LCC System. Thus, the total expected demands for groundwater for 

the 12-county area increase from 26,800 acft/yr in 2000 to 30,455 acft/yr in 2050. However, 

if groundwater quality deterioration continues to force the communities that now use 

groundwater to shift to surface water from the CC/LCC System, then the projected demands for 

groundwater are less than stated here and the demands for surface water are greater than those 

stated in Section 2.0 of this study. 
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4.0 ADDITIONAL WATER REQUIREMENTS 

A comparison of projected water demands for the period 2000 through 2050, with 

available regional water supplies shows that the area which depends upon the CC/LCC Reservoir 

System for its municipal and industrial water will need an additional 91,500 acft/yr by 2050, 

given that the alternative to modify the CC/LCC Reservoir Operating Policy to implement the 

TNRCC 1995 Agreed Bay and Estuary Release Order was implemented in May of 1995. This 

alternative increases the CC/LCC System yield by 13,000 acft/yr in 2000 and 9,500 acft/yr in 

2050 (Figure 6). Prior to the 1995 TNRCC Release Order, the M&I water shortage was 

100,500 acft in 2050, with shortages beginning to appear in 2002 during dry weather conditions. 

The schedule of projected additional supply that is needed is as follows: 

2000 
2010 
2020 
2030 
2040 
2050 

Additional Water 
Supply Needed 

(acft/yr)* 

o 
2,500 

23,000 
45,500 
68,500 
91,000 

• With 1995 TNRCC Agreed Order for Bay and Estuary Releases 

The projections presented above are based upon the assumption that a part of water 

demands of communities of the inland counties of the study area can continue to be met from 

local groundwater supplies. However, recent problems with groundwater quality deterioration 

and water table declines in Duval and Jim Wells Counties indicate that communities of these 

counties may need to obtain surface water from the CC/LCC System within a few years. If this 

trend occurs in other parts of the study area, then projections of additional supplies needed 

would be greater than those shown above, and although a schedule of additional needs for the 

areas is difficult to estimate, the potential additional need in 2050 would be a maximum of about 

30,000 acft/yr bringing the total additional need at that time to 121,000 acft/yr. 
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5.0 FUTURE WATER SUPPLY ALTERNATIVES 

In the South Central Trans-Texas Phase II study, 22 water supply alternatives, were 

identified and evaluated with respect to yield, cost, potential environmental impacts, water 

quality, and water treatability. All of these alternatives are listed on Table 5-1, which includes 

a summary of environmental issues and special concerns for each alternative as well as the 

additional water supply provided and a listing of unit costs. A comparison of how each 

alternative compares to the others with respect to four areas of concern is shown in Figure 7. 

This comparison resulted in a relative ranking of alternatives with respect to (a) unit cost; (b) 

additional water supply quantity; (c) total acres of land impacted; and (d) water quality. These 

rankings together with other issues (such as degree of certainty, willingness of others to sell 

water rights, basin of origin supply/demand balances, and back-up supplies in case of a more 

severe drought), resulted in grouping the twenty-two alternatives into four categories or groups. 

These four groups are discussed here: 

Group 1 Alternatives include those that are reasonably developable and that provide a 

permanent, dependable and affordable source of good quality water to the area, with 

minimal environmental impacts (Table 5-2). Group 1 includes five alternatives: 

modifications of the Choke Canyon/Lake Corpus Christi Reservoir Operating Policy to 

incorporate the TNRCC 1995 Agreed Order, 3 Accelerated/ Additional Municipal 

Conservation, Industrial Water Conservation, the Lake Texana Pipeline, and the Purchase 

and Diversion of Garwood Water Rights via Garwood/Colorado Pipeline. The combined 

supply available from this group totals 82,940 acft/yr or about 83 percent of the 

projected 2050 additional water needs of the area. 

Group 2 Alternatives are stand-by supplies available to meet emergency conditions. 

These consist of affordable groundwater supplies which are presently or potentially 

available to the area in the event a drought more severe than previous droughts were to 

occur. These alternatives generally have low environmental impacts, provided pumpage 

of groundwater is limited so as to not overdraft the aquifer systems. The water quality 

3 This option was implemented in May of 1995. 
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Table ~-I - Summary of Pot~ntial Water Supply Alternatives for Corpus Christi Service Area 

Additional Unit Cost of 
Water Supply Additional Water 

Alternative (Beftlyr) (5 per Beftlyr) Environmental Issues/Special Concerns 

Group I Altemahves: Oepen lable Permanent and Affordable Supply Options 
i n- I Moauy &rsr:rvOir vperahng: rOIlCY I ~~=> A2;l'(;'eQ lInter "."L~' >" City IS In process 01 unplemenlmg lOIS a telTlahve. 

L-6 Accelerated and Additional Municipal Water Conservation 10,()()() $128 Degree of parlicipati(ln uncertain/reducticm (If wastewater flow will require additilmal n'sc!,v(lil 
releases and/or reduce frt"shw8ter inflows to estuary. 

L-5 Indu.trial Wak:r Con.ervation .. Corpus Christi industries lead the .Stak' in water conservation measures already implemented/futun' 
conservation effects are included U1 water demand pr~iections. 

LN 1 l.ake Texana Pipeline to eorpu. Chri.ti 5('14 acres for pt"nnanenl easementlinterba.sin transfer/permi.! contains final release pr'(lvisil1ns I'llI' 
A. T('ItaILNRA COTIlract Quantity (stand-alone::) 41,84('1 355 LaV!tC8 Estuary: int1('1w/incre-sse in Nueces [sluary Itlfl('lWS/t'Xlsting reservoir wilh Il1ng·tenn watl'l 
8. rennanent u.:RA C{lntract Quantity (combined With ('Ithe-I" alternatives) 31.440 30.5 available/good quality waler available fOI" blendln~ with ('Itller water S0urces. 

C 1 Purchasr: and Diver'lon of Garwood Wak:r Ri.ghts to Corpu. Christl 
f;xistin.9: l:arw{x"ld wain (wmhinfd with l.J':-I~) 32.0001 360 

~'fl~~~/i~~~e!!/i~~'N~~Se~[7t~~ni~~~!~{'nt II1terflaSl!l transle-I" ret uctl(ln III l (ll(ll"atl(l I.sluary 

GlVIlp 2 A1Jemahves: Sland-By Waler SllWll' OptiOns 
1.-2 Loca.1 ~roundwaler 0ltion. (Gulf Coast Aquifer) 1;('Itcnh~_I.!:O.I:.?-fW~.~,tlon ~'~: wafer tU~~I.ty a~Q_ ~,Jlwatel" mtrusiOn C('!~!~ .~lnll!_t~'n~-teml 

A. [xlstms. Wrlls Nrar I C 15.600~ SI42-~14~ ~rPfndahihty~sSIr.k suhsidence/ nne dispmal/~bili~ to seCUf(' Ieue ri~ts to evel(lp well field/ 
1\. New Smton Well neld :n,6W $285-998~ ll11pact (m nei li-x1ring wells/ uncertam dependal"ll1ity continue to uS(> as emergency back·up. 

1.-3 UIt' of Groundwater from CamprJClllon Well. (C .... rl?-O AquIIU) 4JW('l $250 II F. acres f(1J" rx'rmanent easementllowfring (If grt'undwatc-r levels near Campbellt(ln. 

GIVIl"~ Altematlves: Polenh. ly Oepenaal>le Permanenl and A 1I_l>le OptIon. \need lurther mvestig;ahonl 
N-I ~~~Il Re.ervoir Opcrat~ng ro1ict 

Lower CC Target from 88 It·msl K' S, fl-nlSl (6(1 days of s"lra~e) 4.LXX' $0 
Impact te' Recl"eatilmal L.'sers from following average lake lrvel changes: 

- 2 inches (a Lake C(lrpus Christi and +9 inche-s 0~' Ch"ke CanYl.'n Reserv(,ir. 
N-4 ru~~~se of EXl.tln& Water Ri~tI: In Nue:ce. Dasin 

A. Lower B8SIn Rights; purchase 4.940 acit/y .. 3.260 
R Upper f\asin Ri~ts; purchase ('If 34.000 acft/yr 3.500 

< $70 
UncertaInty of (,wner'.s willingnes~ to sell ~ghts/valu~ ('If rixilts vary dependin~ lm ko(."ation relative t(, 
CC /1.«( System/relatIVely small Increase In system YIeld. 

S431 
N-S Pipeline from Choke canyon to Lake Corpus Christi 18,l)('I('1 $63:~ 145 acres Illi" rx'rmanent eaSl."me-nt/reduction in NUt'l'l'S River flows hl"1(lw Choke CanYl"n Reselvoir. 
N-6 Pipeline from Lake Corpus Christl to O.N. Sleven. W.T.r. 6,5(1(1 $';&6 113 acres fo)" permanent easementlreduction in ~ueces Rive)" flows below Lake C(lrpus Christi. 
L-4 Municipal Wastewater Reuse (Nucces Della) 1.100·5,5(1('\"1 SI97·71()4 Ve~ee of credit I,lr diversions to Nueces Bav and Pelta are highly uncertain/wastewater pennittin~ 

requirements uncertam/data needed fwm deIll(lnstratil1n proJects. 
C·l Purchale AdditIOnal Colorado River Water and DeHver throu~ 
up.iled Garwood and Lake Texana pipelines (nlmbine With LN-1.R) 

14,(1('1(1 $309 No additi(mal ease!lIenl requirl'd/interbasin transierireducti,'n (II ColoraJ" Estuary inllow/nKrell.'iC 
in Nueces Estuary mfl(lW 

C-2 rurchase of Colorado River Water other lhan Garwood (cllmbine with 32,00('11 454 Additional J 16 acres for pennanen.t easementlintrrbasin hansier/reducliLlfI of COI{llad(l Estuary 
1 ... "1-1.8) inl10wlincrease In Nueces Estuary mllows. 

GIVIll> of Alternative.: potent .. 1 Future OoIions 
N·Z [)Iverslon from Nuece. River to Choke Canyon 900 $3,488 No significant inCl"ease in system yield. 
N·S RAM RestrvOir .57,500 $:')57 Large environmental impact with 31,4('10 acres inundated/reducti(ln of Nueces Estuary inl1(lw . 
N·7 Drt'd&in& Lake Corpus Chri.h Cost prohibitive/permit needed fl.'1" srx'il dlSp..~sal/disrx'sal "rea will Clwer 6.S('I('I acn·~ t(1 2(1.('0(' 

A. Mamtenance rnwam (25-ye.8rs) 7.zoo $1.66; acres. dePfndl11~ on depth. 
R. Accelerated J'rogram (25-years) 23,000 $1.430 

L·1 Desalination of Seawater 5.000-100,0('1('1 $10400·2.000 Cost pIT.'hibitivl' l-!ased on cost.data from few existin~ t'.s. plants/penniltin,9, for lar,9,e brine disp..1sal 
uncertalll/very hl~ plant maintenance- and replacement (:'lStS. 

S-I Goliad Reservoir ('1·6(\0(1(1 $447 Large environmental impact with 28.000 acr:es inul~dated/l"edu.ction (If(~uadalupe .k~tuary 
infl('lws/34; acre-s for easements/water quality studll's necded(mterbaslll tl"anSiel'/lIllTC8SC in Nueces 
r~~tuary inflows/ future San Antomo m-hitsm needs exceed avadahle supplies. 

GS·I Diversion from Guadalupe &. San Anlonio Rivers (Mcfaddin C 1.20('1 acres inundated/i~terbasin transfer/future S!tn Antonio-GuadaluPf in·basin needs exceed 
Reservoir) available surplie-sireduchon of Guadalupe Estuary Inflow/mcrease m Nueces Estuary inflows. 
I.N-Z ralmctlo Bcnd (rhase 11) Reservoir (("(lltlrol!led with \..'\;- }.HI 3(\0(1('1 $575 6.900 1l<;l"es inu!"dated/permit contains pl"lwisil'llS h't" Lavaca [stuary inl1('1w/increase in :'\Ut'('CS 

I Estuary mll(lw/mte-rbaslll transfer. 
I.N-S Diversion from Lavaca River to Lake Texana <3.0(10 .. No significant increase in system yield. I 

L-7 Groundwaler Recharge and Recovery (Carrizo/Wilcox Aquifer) 4('1,:WC) $1.(166 rennit needed fmm Eve-rgreen UndeJ"s;round Water [listric! and T.'RCC/(lwnership o( rc<.:harg{' 
water and effect (If (lwnershlp rights on other well (lWners In recharge area is uncertam. 

D·S Purchasr: of Brazos River Water (combined with L'l'·I.B) 29.00('1 $704 Additional 335 ~cres fOl' pennanent easement/interl"lasin h·ansfer/red.ucti(ln of Braz('s Riverine 
Estuary inflow/merease in NLleces [stLIary infl('lws/water quality studies needed. 

, Coru for "lInnali"r C - I IIIId C·2 an lUI" diveTJlon of wain from the- Colorado RIVeT 10 !aU TtlW1a df,hvtud Ihrou,!th 12 ·mlle rea.:h of Sand\" Cr~k. 
: Addabonal ~'aler ~urrh' unounlllSted I.S o'1ly for a IWO'I'ear drous-ht period and " nol a nuwnablr &mount 
! ~IY!'!r::.~~~~·:~~ =~':,'~~o~ ~~~~~~~~f ~:::·~~::s ~~rn~er':"i'\~~f~::~7';i~lI("e water. If tre.-tment of ,!troundwaler i, requiw.lto rrmo,'e di:ool\"ed mmrrals Ihell the {"oSI would he do~r 10 the ITWUmum ,o~tlndi'.1te.t 
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Table 5-2 
Group 1 Alternatives 

(Dependable, Permanent, & Affordable Options) 

Alternative 
Long-Term 

Perm~nent ~)PPlY 
acft/vr 

Modification of Choke Canyon/Lake Corpus Christi Reservoir 9,500(1) 
Operating Policy to incorporate 1995 Agreed Order (N-l) 

Accelerated and Additional Municipal Conservation (L-6) 10,000(2) 

Industrial Water Conservation (L-5) --- (3) 

Lake Texana Pipeline (LN-l) 31,440(4) 

Purchase and Diversion of Garwood Water Rights via 32,000(4) 
Garwood/Colorado Pipeline (C-l) 

TOTAL 82,940 

1 The 1995 Agreed Order was issued by the TNRCC on 4/28/95. This order resulted in releases from the City's 
reservoirs being limited to measured monthly reservoir inflows, thereby increasing the system yield. Under 1990 
sediment conditions, the yield is increased by 13,500 acft/yr and under 2050 sediment conditions, the yield is 
increased by 9,500 acft/yr under the City's Phase II reservoir operating policy. 
2 Start in 1996 and fully effective by 2020. 
3 Corpus Christi industries lead the state in water conservation measures already implemented. Future 
conservation effects are included in water demand projections. 
4 Corpus Christi has acquired 41,840 acft/yr of Lake Texana water, which includes 10,400 acft/yr reserved for 
potential future demands in Jackson County. The 41,840 acft/yr will meet projected demands of the Corpus 
Christi Service Area until 2029, at which time additional quantities will be needed. The completion of facilities in 
2029 to begin the transfer of 35,000 acft/yr of Colorado River water purchased from Garwood Irrigation 
Company would yield about 32,000 acft/yr at Lake Texana, of which 10,400 acft/yr would be available to replace 
the 10,400 acft/yr of Lake Texana water reserved for potential future demands of Jackson County. This is a 
reasonable .. worst case" assumption as water demand projections for Jackson County show that this water will not 
be needed before 2050. Under these assumptions, the combined availability of Lake Texana and Garwood water 
for delivery to the Corpus Christi Service Area after 2029 would be 63,440 acft/yr (41,840 + 32,000 - 10,400 = 

63,440). If the 10,400 acft/yr is not needed in Jackson County, then implementation of subsequent alternatives 
could be delayed. 

associated with these alternatives is generally poorer than existing surface water supplies, 

but is acceptable for drinking purposes if blended with the better quality surface water. 

Included in this group are the existing wells near Lake Corpus Christi, the Campbellton 

Well Field, and a potential new well field north of Sinton. Table 5-3 lists the water 

supply alternatives included in Group 2, as well an estimate of the annual water supply 

that could be obtained from each option during a 2-year drought period. 
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Table 5-3 
Group 2 Alternati~)s 
(Stand-By Options 

Alternative 
Two-Year Drought 

SUDDlv (acft/vf) 

Existing Wells near Nueces River and Lake Corpus Christi(1) (L-2) 15600 

Potential New Sinton Well Field(2) (L-2) 33,600 

Existing Campbellton Wells (L-3) 
- Delivered to Choke Canvon Reservoir via oioeline 4,8003 

1 Could be combined with proposed pipeline from LCC to O.N. Stevens WTP (i.e., Alternative N-6), if 
~ipeline were constructed. 

Potential stand-by option for either San Patricio County or Nueces County entities. However, considerable 
additional study is needed to further determine the feasibility of this alternative. 
3 Sustainable beyond 2 years. 

Group 3 Alternatives include water supply options that, with additional investigation, 

could potentially become part of the Group 1 Alternatives and provide a permanent, 

dependable, and affordable water supply. However, these options require a significant 

additional planning, permitting, or implementation effort. Generally these alternatives 

have reasonably small to moderate environmental impacts relative to the other 

alternatives in this study. Table 5-4 lists the possible long-range options comprising 

Group 3, the estimated range of additional annual supply available, as well as a list of 

issues needing additional investigation. Included in this group are: Modification of the 

Choke Canyon/Lake Corpus Christi Reservoir Operating Policy to use a Lake Corpus 

Christi lake target level below 88 ft-msl elevation; Purchase of Existing Water Rights in 

the Nueces River Basin; Pipelines from Choke Canyon Reservoir to Lake Corpus Christi 

and from Lake Corpus Christi to the O.N. Stevens Water Treatment Plant; Diversions 

of Municipal Wastewater to the Nueces Delta; and Purchase and Diversion of Additional 

Garwood Water Rights and/or other Colorado River Water. 

Group 4 Alternatives include potential future water supply options that have one or 

more significant issues that limit present feasibility. Limiting issues include a large 

degree of uncertainty, limited permanent water available, high costs, and/or significant 

environmental impacts as compared to the other alternatives. Table 5-5 lists the potential 

future supply options, the estimated range of additional water supply available from each, 
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Table 5-4 
Group 3 Alternatives 

(Potentially Dependable, Permanent, and Affordable Options) 

Range of 
Potential Long- Issues Needing Additional 

Term Permanent Investigation 
Alternative Supply (acft/yr) 

Modification of Choke Reservoir Sedimentation Survey 
Canyon/Lake Corpus Christi 4,000 and Water Delivery Loss Study 
Reservoir Operating Policy (N-l) 

Purchase of Existing Water Rights Willingness of owners to sell 
in Nueces River Basin (N-4) water rights 
A. Lower Basin Rights 0-3,261 
B. Upper Basin Rights 0-3,500 

Pipeline from Choke Canyon Water Delivery Loss Study 
Reservoir to Lake Corpus Christi 18,000 + 
(N-5) 

Pipeline from Lake Corpus Christi Water Delivery Loss Study and 
to O.N. Stevens Water Treatment 6,500 + Water Quality Evaluation 
Plant (N-6) 

Municipal Wastewater Reuse (L-4) Establishment of Biological 
(Diversions to Nueces Delta) 1,100 - 5,500 Productivity Credits and Relief 

of TNRCC Effluent Standards 

Purchase and Diversion of Willingness of owners to sell 
Additional Garwood Water Rights 14,000 water rights and other water 
and/or other Colorado River Water rights issues. 
through upsized Garwood Pipeline 
(C-l) and (C-2) 

Purchase of Colorado River Water Willingness of owners to sell 
(other than Garwood) (C-2) 32,000 water rights and other water 

rights issues. 

as well as a listing of the present limiting issue(s) for each option. The following options 

are induded in this group: Diversion from Nueces River to Choke Canyon Reservoir; 

R&M Reservoir; Desalination of Seawater; Goliad Reservoir (San Antonio River Basin); 

Diversion from Guadalupe/San Antonio rivers (with or without McFaddin Reservoir); 

Palmetto Bend (Stage II) Reservoir; Diversion from Lavaca River to Lake Texana; 

Groundwater Recharge and Recovery (Carrizo/Wilcox Aquifer); Dredging Lake Corpus 

Christi; and Purchase of Brazos River Water. 
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Table 5-5 
Group 4 Alternatives 

(Potential Future Options!) 

Range of Potential 
Long-Term 

Permanent Supply 
Alternative (acft/yr) Present Limiting Issues 

Diversion from Nueces River to 900 Supply limited; high cost. 
Choke Canyon Reservoir (N-2) 

R & M Reservoir (N-3) 57,000+ High costs; Large 
environmental impact. 

Desalination of Seawater (L-l) 5,000 - 100,000 Very high cost; Uncertainty 
in permitting brine disposal. 

Goliad Reservoir (S-l) (San Antonio 0-60,000 Large environmental impact; 
River Basin) highly uncertain water rights 

issues. 

Diversion from Guadalupe/San 0- 39,500 Highly uncertain water rights 
Antonio Rivers (GS-l) (with or issues. 
without McFaddin Reservoir) 

Palmetto Bend (Stage II) Reservoir 30,000 Determination of estuary 
(LN-2) releases. 

Diversion from Lavaca River to Lake < 3,000 Supply limited. 
Texana (LN-3) 

Groundwater Recharge and Recovery 40,300 Uncertain legal issues; high 
(L-7) (Carrizo/Wilcox Aquifer) cost. 

Dredging Lake Corpus Christi (N-7) 7,200 - 23,000 High cost; uncertain 
environmental permitting 
issues. 

Purchase of Brazos River Water (B-3) 29,000 High cost. 

1 Includes options which have either a large degree of uncertainty, high environmental impact, high unit costs or 
provide limited firm water supply. 

Some of the alternatives in Group 4 could potentially become viable alternatives if 

limiting issues are resolved in the future. For example, if significant technological 

breakthroughs occur in desalination and/or dredging processes, it may be appropriate to move 

these options, or others, into Group 3 for additional investigations. 
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6.0 INTEGRATED WATER SUPPLY PLANS 

From a review of the four alternative water supply groups, two potential integrated water 

supply plans have been formulated which will provide an additional 100,940 acft/yr by 2050. 

Each plan includes alternatives which have a high degree of certainty, and provide permanent, 

dependable and affordable good quality water to the area, with minimal environmental impacts. 

Each plan includes the five alternatives contained in Group 1. These alternatives are: 

Modification of Choke Canyon/Lake Corpus Christi Reservoir Operating Policy to incorporate 

TNRCC 1995 Agreed Order;4 Accelerated and Additional Municipal Conservation (start in 1996 

and fully effective by 2020); Industrial Water Conservation; Lake Texana Pipeline; and Purchase 

and Diversion of Garwood Water Rights via Garwood/Colorado Pipeline. 

These alternatives provide a total permanent supply of about 83,000 acft/yr which is 

about 17,500 acft/yr short of the year 2050 projected shortfall of 100,500 acftlyr.5 Considering 

the six alternatives from Group 3 (see Table 5-4), it was decided that alternatives from this 

group with a reasonable degree of certainty and reasonable cost would be included in the two 

plans. For Plan A, this included the Pipeline from Choke Canyon Reservoir to Lake Corpus 

Christi (Alternative N-5) which is estimated to supply about 18,000 acft/yr as indicated on 

Table 5-4. For Plan B, Modifications of the Choke Canyon/Lake Corpus Christi Reservoir 

Operating Policy (Alternative N-l) which would supply an estimated additional 4,000 acftlyr 

(2050 conditions) as well as the Purchase and Diversion of Additional Colorado River water 

(either Alternatives C-l or C-2) which would supply an additional 14,000 acft/yr were included. 

Under Plan B it would be necessary to upsize the Lake Texana pipeline and the 

Garwood/Colorado pipeline to convey the additional 14,000 acft/yr of future supply. For the 

Lake Texana pipeline, this means upsizing from a 60-inch diameter line to a 66-inch diameter 

line. For the Garwood/Colorado pipeline this means upsizing from a 48-inch diameter line to 

a 60-inch diameter line, although the diameter of this line is subject to change depending on the 

final outcome of the Garwood water rights permit amendment process. 

4 Implemented in May of 1995, and meets 9,500 acft of the projected year 2050 shortfall of 100,500acft. 

5 Ibid. 
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The dates at which each of the individual water supply or demand management 

components of each plan needs to be available are indicated in Table 6-1. These dates are 

flexible depending on actual growth. For example, if growth exceeds the projected rates, the 

components of each plan need to be brought on-line sooner and if growth is less than projected, 

Plan A 

Table 6-1 
Integrated Water Supply Plans 

Corpus Christi Service Area 

Plan and Alternatives Included 

• Modification of Choke Canyon/Lake Corpus Christi: 
Operating Policy to incorporate 1995 Agreed Order 

• Accelerated/ Additional Conservation (L-5 and L-6) 
• Lake Texana Pipeline (60") (LN-l) 
• Garwood-Colorado Pipeline (C-l) 
• Pipeline from Choke Canyon Reservoir to Lake 

Corpus Christi (96") (N-5) 

Total 

Plan B 
• Modification of Choke Canyon/Lake Corpus Christi: 

Operating Policy to incorporate 1995 Agreed Order 
• Accelerated/Additional Conservation (L-5 and L-6) 
• Lake Texana Pipeline (66") (LN-l) 
• Garwood-Colorado Pipeline (60") (C-1) 
• Additional Garwood or Colorado River Water 

(C-l or C-2) 
• Modification of Choke Canyon/Lake Corpus Christi 

Operating Policy by changing LCC Target Elevation to 
87 ft-msl (N-l) 

Total 

Year 2050 
Permanent 

Supply 
(acft/yr) 

9,500 

10,000 
41,840(1) 
21,600(1) 
18,000 

100,940 

9,500 

10,000 
41 840(1) 
21' 600(1) 
14:000(2) 

4,000 

100,940 

Estimated 
Year 

Water 
Needs to 

be 
Available 

1995 

1996 
2007 
2029 
2039 

1995 

1996 
2007 
2029 
2039 

2046 

1 Corpus Christi has acquired 41,840 acftlyr of Lake Texana water, which includes 10,400 acft/yr reserved for 
potential future demands in Jackson County. The 41,840 acft/yr will meet projected demands of the Corpus 
Christi Service Area until 2029, at which time additional quantities will be needed. The completion of facilities 
in 2029 to begin the transfer of 35,000 acftlyr of Colorado River water purchased from Garwood Irrigation 
Company would yield about 32,000 acftlyr at Lake Texana, of which 10,400 acft/yr would be available to 
replace the 10,400 acft/yr of Lake Texana water reserved for potential future demands of Jackson County. This 
is a reasonable "worst case" assumption as water demand projections for Jackson County show that thiS water 
will not be needed before 2050. Under these assumptions, the combined availability of Lake Texana and 
Garwood water for delivery to the Corpus Christi Service Area after 2029 would be 63,440 acftlyr (41,840 + 
32,000 - 10,400 = 63,440). If the 10,400 acftlyr is not needed in Jackson County, then implementation of 
subsequent alternatives could be delayed. 
2 Additional Colorado River water rights of about 16,000 acft/yr would need to be purchased from either 
Garwood, LCRA, Pierce Ranch, or others, in order to provide a firm yield increase of 14,000 acft/yr at Lake 
Texana. 
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then the implementation of some projects can be delayed. However, one of the most significant 

items that affects the ultimate cost of each alternative is the interest rate on the necessary bond 

issue. It would be prudent to allow ample flexibility in the timing of construction so that 

financing for each project can be obtained at the lowest possible interest rate. The approximate 

dates each alternative needs to be on-line are shown graphically on Figure 8 for Plan A and on 

Figure 9 for Plan B. 

As shown in both Figures 8 and 9, implementation of the new 1995 Agreed Order occurs 

in 1995 while Acceleratedl Additional Conservation efforts begin in 1996. Construction of the 

Lake Texana Pipeline would need to begin no later than 2004 in order to have the project on line 

by 2007. The Garwood/Colorado pipeline would be needed by about 2029 if growth occurs as 

projected, although water rights for the Garwood pipeline need to be acquired by the end of 

1996 to ensure future availabilitl and to properly size the initial Lake Texana pipeline. For 

Plan A the pipeline from Choke Canyon Reservoir to Lake Corpus Christi would be needed by 

about 2039. And for Plan B, by 2039 either the modification of the operating policy of the two 

reservoirs needs to occur, or additional Colorado water brought in via the Garwood/Colorado 

and Lake Texana pipeline. 

In some water supply systems it has been shown to be feasible to delay construction by 

tieing implementation of a major water transmission pipeline to drought conditions based on key 

reservoir levels and water demands. However, in the case of the Corpus Christi System, this 

type of triggering mechanism is not feasible due to a combination of several factors. While the 

length of the critical drought for the CC/LCC System is only about 42 months, obtaining 

financing, bidding and construction ofthe pipeline could easily require 30 months or more. This 

means that construction would need to start with the Lakes relatively full in order to have water 

available from the pipeline (which will initially be delivering less than 25 percent of the service. 

area's demands) for a meaningful length of time during the drought. A more appropriate way 

to time construction of the Lake Texana pipeline is to periodically review records of actual water 

demands and project these demands forward in time on the basis of estimates of future growth. 

6 Acquisition of water rights from the Colorado River is a key issue which needs to be considered at the 
earliest possible date since competition for these rights by other entities could eliminate their availability in the 
future. 
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When these projections indicate that demands are likely to exceed available supply within a 10-

year timeframe, then a financing plan for construction should be initiated. As soon as favorable 

market conditions occur (i.e., low interest rates), financing should be procured, bids obtained, 

and construction initiated. This type of managed approach will result in minimizing the cost of 

the pipeline to rate payers in the service area while maintaining a reasonable degree of system 

reliability. A discussion of each alternative contained in the two water supply plans is included 

in Section 3.0 of Volume 2. 

6.1 Summary of Annual Costs and Impacts on Water Rates 

Cost components for each of the two integrated water supply plans were tabulated by year 

for the period 1995 to 2050. Projected cost increases per 1,000 gallons for raw and treated 

water under Plan A are plotted on Figure 10 for the 1995 to 2050 time period. Projected cost 

increases per 1,000 gallons for raw and treated water under Plan B are plotted on Figure 11 for 

the same period. Water treatment plant capacity upgrades, including schedule and cost, are the 

same for both plans. Impacts to water rates were estimated by distributing the annual cost 

increases to all water customers on a uniform basis for each 1,000 gallons of total water use. 

For the period 1996 to 2007, the average cost increase for raw water under Plan A is 

$0.17 per 1,000 gallons and is $0.18 per 1,000 gallons under Plan B (see Figures 10 and 11). 

For the 2008 to 2030 period, the average cost increase above 1995 rates for raw water under 

Plan A is $0.38 per 1,000 gallons and $0.43 per 1,000 gallons under Plan B. For the last 20 

years of the planning period, the average cost increase above 1995 rates for raw water under 

Plan A is $0.32 per 1,000 gallons, and for Plan B is $0.20 per 1,000 gallons above 1995 rates. 

The unit costs for both Plan A and Plan B in the 2031 to 2050 period actually decrease for raw 

water compared to the 2007 to 2030 cost. 

For the period 1996 to 2007, the average cost increase for treated water under Plan A 

is $0.17 per 1,000 gallons and is $0.18 per 1,000 gallons under Plan B. For the 2008 to 2030 

period, the average cost increase above 1995 rates for treated water under Plan A is $0.43 per 

1,000 gallons and $0.49 per 1,000 gallons under Plan B. For the last 20 years of the planning 

period, the average cost increase for treated water under Plan A is $0.53 per 1,000 gallons 

above 1995 rates, and for Plan B is $0.39 per 1,000 gallons above 1995 rates. The unit cost 

Summary Report 28 



Cost Increases for Raw Water 
Plan A 

$1.00 

$0.90 
iii 

$0.80 Cl 

0 
0 $0.70 o ~ - '" ,.... ... 

$0.60 ., 
~?: 
Co $0.50 '" :: U) co 
caO:: $0.40 ~ 0 .E- $0.30 ... 
U) 

$0.20 0 
u 

$0.10 

$0.00 

---

unll 
.tUJll 

LD 
en 
en 

o 
o 
o 
N 

,15 ,,. 
i~ 
,~ 

, . 
I.! 

III 
Ill, 
It) 

o 
o 
N 

, , 

o 
o 
N 

LD 

o 
N 

, , 

o It) 
N N o 0 
N ,N 

Year 

~ . 
: 
:~ 

I~ 
i~ 

, , , 

o 
M 
o 
N 

II 
II 

LD 
M o 
N 

~ 
,£ 
!lj 

I§ 

o 
~ 
N 

, , 

It) 

<t 
o 
N 

--

.... 
o 
It) 

o 
N 

Cost Increases for Treated Water 
Plan A 

I 
;- i~ 

I. 
!

'Z. 
:ii: 

!~ (.) 

$1.00 

$0.90 

$0.80 

$0.70 

$0.60 

$0.50 

$0.40 

$0.30 

$0.20 

$0.10 

$0.00 

r--------~~HH~HttH~HH~HttHHt~I~I!tH~HH-HI 

It) 

en 
en 

1111 
Jill 

o o 
o 
N 

1. Debt service component calculated 
for 25 years at 8% interest. 

2. Cost increases are' 995 dollars. 

"' o o 
N 

3. Revenue requirement increase needed 
per year to pay for integrated plan. 

o 
o 
N 

HDR Engineering. Inc. 

LD 

o 
N 

o 
N o 
N 

"' N 
o 
N 

Year 

o 
M 
o 
N 

LD 
M o 
N 

o 
<t 
o 
N 

"' <t 
o 
N 

o 
"' o 
N 

TRANS TEXAS WATER PROGRAM I 
CORPUS CHRISTI SERVICE AREA 

INCREASED COST OF WATER WITH 
INTEGRATED WATER SUPPLY 
PLANA 

FIGURE 10 



Cost Increases for Raw Water 
Plan B 

$1.00 

iii $0.90 
C> 

0 $0.80 
0 
0 $0.70 ~Q; -~ $0.60 II> CD c.;: 
:g ;: $0.50 
CD CD 
Eo:: $0040 " .E 
~ $0.30 
U) 

0 
$0.20 0 

$0.10 

$0.00 

II 
III 

'" '" '" 
o o 
o 
N 

'" o 
o 
N 

I 

1 

o 
o 
N 

'" 
o 
N 

o 
N o 
N 

'" N o 
N 

Year 

-
0 

~ 
l 
~ • 

o 
M 
o 
N 

'" M 
o 
N 

o .. 
o 
N 

'" .. 
o 
N 

--

._-

o 
'" o 
N 

Cost Increases for Treated Water 
Plan B 

$1.00 

$0.90 
iii 
C> $0.80 

0 
0 $0.70 o -. '" ~ 10 $0.60 :;;;: 
0.-0 $0.50 
'" II> 

I~ 
I ~ 

I~ 
I" 

U) ~ 
CD CD $0040 
II> '" --"I- $0.30 .E 
~ 

$0.20 U) 

0 
0 1111 II $0.10 

$0.00 I.IUI. II, Ill, 
'" '" '" 

o g 
N 

1. Debt service component calculated 
for 25 years at 8% interest. 

2. Cost increases are 1995 dollars. 

'" o o 
N 

3. Revenue requirement increase needed 
per year to pay for integrated plan. 

o 
o 
N 

'" 
o 
N 

HDR Engineering, Inc. 

o 
N o 
N 

.~ 

I! 
I 
~ 

'" N 
o 
N 

Ig 
j 
.~ 

11 
~ 

o 
M 
o 
N 

'" M 
o 
N 

~ .. 
i ~ ~ 
~ :g;: 

C ! 0 g ~ ~ 
!~ 

o .. 
o 
N 

28 

'" .. 
o 
N 

o 
'" o 
N 

Year 

TRANS TEXAS WATER PROGRAM / 
CORPUS CHRISTI SERVICE AREA 

INCREASED COST OF WATER WITH 
INTEGRATED WATER SUPPLY 
PLANS 

FIGURE 11 



increase for Plan B in the 2031 to 2050 period ($0.39/1,000 gal) actually decreases compared 

to the 2007 to 2030 cost ($0.4911,000 gal). 

Potential effects on typical monthly water bills for residential, commercial, and wholesale 

customers in the near term (i.e., 1995 through 2007) from implementing the integrated plans is 

demonstrated in Table 6-2 for both Plans A and B. As shown in Table 6-2, implementation of 

Plan A will increase the average residential water bill (for 9,000 gal/month consumption in-city) 

from $16.38 in 1995 to about $20.29 by 2007 (1.8 percent per year increase), an increase of 

24 percent. A commercial in-city bill for 70,000 gal/month would increase from $202.03 under 

Plan A to $232.41 in 2007 0.2 percent per year increase), for an increase of 15 percent. A 

wholesale industrial raw water bill for 10,000,000 gal/month would increase from $2,080.43 to 

$5,830.43 in 2007 (1995 dollars). On an annual basis, the wholesale raw water rate increase 

would average about 9.0 percent per year for the 1995 to 2007 period for Plan A. 

Table 6-2 
Typical Monthly Water Bills 
with Integrated Su ~ply Plans 

Estimated Monthly 
Present BiW--Year 2007 

Rate Category 
Monthly 

Plan A Plan B Bill 

Residential In-City 
(9,000 gal/month) $16.38 $20.29 $20.78 

Commercial In-City 
(70,000 gal/month) $202.03 $232.41 $236.26 

Wholesale Raw Water 
(10,000,000 $2,080.43 $5,830.43 $6,370.43 
gal/month) 

1 Values are 1995 dollars and based on uniform price increase for each 1,000 
II gallons used by each customer. 

As shown in Table 6-2, implementation of Plan B will increase the average residential 

water bill (for 9,000 gal/month consumption, in-city) from $16.38 in 1995 to $20.78 in 2007 

(2.0 percent per year increase) for an increase of 27 percent. A commercial in-city bill for 

70,000 gal/month would increase from $202.03 under Plan B to $236.26 in 2007 0.3 percent 

per year increase) for an increase of 17 percent above 1995 rates. A wholesale industrial raw 
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water bill for 10,000,000 gal/month would increase from $2,080.43 in 1995 to $6,370.43 in 

2007 (1995 dollars). On an annual basis, the wholesale water rate increase would be 9.8 percent 

per year for the 1995 to 2007 period for Plan B. 

Because Plan B includes up-sized facilities to be built early in the plan to transport future 

water from the Colorado River, the impact on water rates early in the plan are higher when 

compared to Plan A. However, Plan B has a lower potential impact on water rates at the end 

of the planning period when the plan facilities become fully utilized. For instance, for the 2007 

to 2030 period, the average cost increase for treated water under Plan B is $0.06 per 1,000 

gallons higher than Plan A, a difference of 11 percent (Table 6-2). However, for the 2031 to 

2050 period, cost increases for Plan Bare $0.14 lower than Plan A, a difference of 34 percent. 

Financing factors (i.e., interest rates and alternative financing plans offered by TWDB) 

could affect the above rate increases if TWDB funds are available. Discussion of these financing 

issues is found in Sections 4.9.2 and 4.9.3 of Volume 2. 

6.2 Environmental Issues 

In terms of acreage affected, streamflows, bay and estuary inflows, and wastewater return 

flows to Nueces Estuary, effects of implementing either plan will be additive, and will 

accumulate sequentially as the separate alternatives are implemented over time. The effects of 

installing water pipelines will be greatest on terrestrial habitats during construction. However, 

agricultural land can be returned to its original use following construction. The total acreage 

of terrestrial habitats affected by Plan A during construction would be 2,545 acres, of which 

1,804 acres (71 %) is grass or cropland. About 666 acres would be maintained ROW after the 

projects are constructed. Where the pipelines cross brushlands, brush can be expected to 

become established in areas outside the maintenance ROW in about 10 years. About 190 acres 

that were formerly brushland would be maintain as a mowed ROW. The combined alternatives 

would impact approximately 65 acres of woodland, mostly along river and creek banks. 

Wetlands in the proposed ROWs total about 145 acres, however, tunneling under several major 

rivers is expected to significantly reduce impacts to wetlands to below this amount. 

The effects of Plan B on terrestrial habitats are similar to those of Plan A. The 

construction and maintenance ROWs for Plan B would involve about 2,443 acres and 698 acres, 
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respectively. Impacts to woodlands would be greater by about 34 acres, but impacts to 

brushland would be less by about 431 acres. Cropland crossed by a proposed pipeline to the 

Colorado River near Wharton accounts for the remaining difference. 

Implementing Plan A will reduce flows below Lake Texana, below the Garwood 

diversion point on the Colorado River, and in the Nueces River between Choke Canyon 

Reservoir and Lake Corpus Christi. Freshwater inflow resulting from interbasin transfer 

considered alone would increase freshwater inflow to Nueces Estuary 10 percent (29,800 acft/yr 

assuming a water supply of 63,440 acft/yr). For Plan B, additional water diverted from the 

Colorado River is substituted for the pipeline from Choke Canyon Reservoir to Lake Corpus 

Christi. Thus, Plan B would divert more water from the Colorado River (an additional 14,000 

to 16,000 acftlyr). Return flows resulting from this interbasin transfer would further increase 

freshwater inflow to Nueces estuary. Local alternatives common to both plans (Modification 

of Choke Canyon/Lake Corpus Christi, Accelerated and Additional Conservation) and 

Modification of Choke Canyon/Lake Corpus Christi Operating Policy by changing to a target 

elevation of 87 ft-msl in Plan B would appear to result in only minor deviations in inflows from 

that expected from the interbasin transfers. 

Increasing freshwater inflow to Nueces Estuary can be expected to have generally positive 

effects on the ecology of the estuary. Increasing flow to Nueces Estuary would mitigate against 

the historical trend of reducing freshwater inflows for human use and increased flows. Also, 

increased freshwater inflows may benefit estuarine shellfish and finfish fisheries. 7.8 With 

respect to the interbasin transfer of organisms, neither plan would appear to present significant 

problems, since Colorado River Water has been transferred to the Lavaca Basin annually since 

the early 1900's, and under each of the integrated plans, water from the Colorado and Lavaca 

Basins would be piped directly from Lake Texana to the O.N. Stevens Water Treatment Plant. 

7 Texas Department of Water Resources. 1981. Nueces and Mission-Aransas Estuaries: A Study of the 
Influence of Freshwater Inflows. LP-108. TDWR. Austin, Texas. 

8 Longley, W.L. ed. 1994. Freshwater Inflows to Texas Bays and Estuaries: Ecological Relationships and 
Methods for Determination of Needs. TWDB and TPWD. Austin, Texas. 
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Although this issue continues to be studied,9 appropriate treatment practices at the O. N. Stevens 

WTP will minimize the likelihood of transferred organisms becoming a problem in the receiving 

river basin. Furthermore, the close proximity of the Colorado River Basin and the Lavaca

Navidad River in Wharton, Matagorda, and Jackson Counties makes it unlikely that species 

inhabiting either basin are isolated from the other basin. In addition to species transfers due to 

human activities, natural events such as large storms which lower estuarine salinities provide a 

corridor favorable for the natural interbasin transfer of organisms. 

6.3 Implementation Issues 

Implementation issues of the components of the integrated water supply plans are 

described in Section 4.11, Volume 2. In summary, the pipeline projects will require permits 

from state and federal agencies and other approvals as listed: 

• TNRCC permit amendments; 
• Coastal Coordinating Council review; 
• U.S. Army Corps of Engineers Sections 10 and 404 dredge and fill permits for 

pipeline crossings of streams classified as navigable waters of the U. S. ; 
• Texas General Land Office Sand and Gravel Removal permits and stream 

crossings; 
• Texas Parks and Wildlife Sand, Gravel, and Marl permits for river crossings; 
• Environmental studies; 
• Cultural resource studies; 
• Right-of-way and easement acquisition; 
• Affected Agency approvals for pipeline crossings: 

• Texas Department of Transportation; 
• County Commissioners' Courts; 
• Cities; 
• Railroads; 
• River Authorities; 
• Gas and electric utilities; 
• Water Utilities; 
• Oil and gas pipeline companies; and 
• Other owners of pipelines; and 

• Habitat Mitigation Plan. 

9 U.S. Army Corps of Engineers. 1995. Technical Memorandum, Potential Ecological Effects of Two 
Proposed Interbasin Transfers in the South-Central Study Area. Fort Worth District. 
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Implementation issues of accelerated and additional municipal water conservation will 

involve public acceptance and willingness to: 

• Replace plumbing fixtures in their homes, workplaces, and institutions; 
• Change landscaping at homes and public places, including recreation areas; and 
• Become more conscious of and directly involved with management of personal 

water using functions. 

The replacement of plumbing fixtures would be a temporary inconvenience; water conservation 

landscaping would result in views of different types of grasses and plants, and during the dry 

times more brown and less green lawns and public areas. A water conscious public would 

increase care with which plumbing fixtures, water using appliances, and irrigation equipment 

is used. For some actions under this alternative, the City Council will need to issue new 

ordinances dealing with specific issues such as landscape requirements for new subdivisions. 

Implementation issues associated with modification of Choke Canyon/Lake Corpus Christi 

operating policy by changing from a target elevation of 88 ft-msl, include the need for: 

• Completion of the planned sediment survey of Lake Corpus Christi in order to 
provide more accurate estimates of the sedimentation rate in the lake, which will 
result in better estimates of future reservoir capacities. The capacities of the 
lakes play an important role in the firm yield of the system. Following the results 
of the sediment survey, reservoir system yield should be re-computed for both 
2010 and 2050 conditions. 

• Additional channel loss studies on the river reaches between CCR and LCC and 
between LCC and Cal allen Dam need to be completed to determine if losses vary 
significantly with the time of year and the magnitude of the release rates. Any 
new operating policy must consider losses from all sources in order to fully 
maximize the yield of the reservoir system while attempting, to the extent 
possible, to minimize impacts to recreational users. 

• Consideration of lower target levels at Lake Corpus Christi should continue to 
address the need to modify water supply intakes in and around Lake Corpus 
Christi, especially if target levels below 87 ft-msl are considered. 

• Modification of the current City Ordinance describing the implementation of 
operation policy phases as demands increase will be necessary if alternative 
operating policies are implemented. 
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7.0 RECOMMENDATIONS 

Either of the two integrated water supply plans provide the Corpus Christi service area 

with the opportunity to develop economical and reliable water supplies to meet the growing 

needs of the area, provided that an orderly and flexible implementation plan is followed and key 

decision points are maintained. Intrinsic to the plan is the flexibility to adjust the 

implementation schedule as needed to meet the water needs of the service area. The decision

making framework to give the City full advantage of this flexibility is discussed here. However, 

significant lead times are needed to conduct studies for permitting, answer the public's concerns, 

obtain financing, obtain easements, and bring the individual plan elements on-line. Long lead 

times require long-range planning, an orderly progression of recommended actions, and a 

commitment to periodically update the area growth trends for decision making. 

The planning framework set forth below contains the action-item recommendations for 

implementation of an integrated water supply plan. Figures 12 and 13 present bar chart 

time lines of the recommended implementation schedule for Plan A and Plan B, respectively. 

The Trans-Texas Water Program defines the following project phases and these 

designations are used in the recommended implementation plan and schedule: 

Phase I: 
Phase II: 

Phase III: 
Phase IV: 
Phase V: 

Program Initiation/Conceptual Planning (Phase I has been completed) 
Feasibility Studies (This report when finalized will conclude the Phase II 
work on Group 1 alternatives.) 
Preliminary Project Design/State and Federal Permitting 
Property Acquisition/Final Design 
Project Construction, Start-up, and Operation. 

Recommended actions that are included in both Plan A and Plan B are discussed below: 

Year 1996 to 2000 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase III and IV: These Phases are not applicable to this alternative. 
Phase V: 
a. Continue and Enhance Public Information Program 
b. Begin Water Audit Program (Municipal and Industrial) 
c. Continue and Enhance Plumbing Retrofit Kit Program 
d. Evaluate potential to revise city ordinances to require the use of drought tolerant 

grasses and landscaping in new subdivisions. 
e. City staff to work with Industry to implement additional conservation measures. 
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2. Lake Texana Pipeline (LN-l) 
Initiate Phase III by 1996: 
a. Make application to TNRCC for amendment to Lake Texana Permit, authorizing 

interbasin transfer of water from Lake Texana. 
b. Prepare Preliminary Engineering Report. 
c. Continue detailed route studies to avoid environmentally sensitive areas, wetlands, 

and cultural resources. 
d. Prepare habitat mitigation plan. 

Initiate Phase IV in 1997: 
a. Finalize pipeline alignment. 
b. Plan easement acquisition. 
c. Perform rate study and financing plan. 
d. Pursue possible alternative financing with TWDB. 

Decision Milestone: By 1998, using information developed from this and other studies 
(i.e., rate studies, permitting issues, growth rates, and public input) consider and decide 
on capacity of Texana Pipeline (i.e. Plan A: 60" pipeline or Plan B: 66" pipeline). 

e. Complete Phase IV Final Design by 2000. 

3. Purchase of Garwood Water Right (C-1) 
Initiate Phase III in 1996: 
a. Prepare Preliminary Engineering Report 
b. Make application to TNRCC for amendment to Garwood Permit, authorizing 

transfer of water from Colorado River to the Corpus Christi service area through 
Lake Texana. 

c. Continue detailed route studies to avoid environmentally sensitive areas, wetlands, 
and cultural resources. 

d. Prepare habitat mitigation plan. 

Decision Milestone: Upon obtaining permit amendment, purchase 35,000 acft/yr 0 

Garwood water rights. 
a. Financing and payment methods. 
b. Based on decision made for Texana Pipeline capacity, (i.e. Plan A: 60" 

or Plan B: 66"), consider option to pursue purchase of additional 
Colorado River water, if favorable. 

4. Purchase of Additional Garwood Water or other Colorado River water (C-I) or (C-2) 
a. Begin discussions with water right owners by 1996 to determine feasibility of 

obtaining an option contract for future purchase of an additional 15,000 to 16,000 
acft of Colorado River water. 
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Decision Milestone: By 1998, decide on capacity and size of Texana Pipeline 
considering the results of efforts to obtain additional Colorado River water under 
favorable contract tenns. If efforts are not successful, then proceed with 60" pipeline. 

5. Pipeline from Choke Canyon to Lake Corpus Christi (N-5) 
a. Initiate long-tenn study of channel losses in river reaches and install additional 

stream gages downstream of Choke Canyon Reservoir and upstream of Lake 
Corpus Christi. 

b. Perfonn detailed evaluation of impacts of reduced flows on the by-passed reach 

6. Modification of Choke Canyon/Lake Comus Christi Operating Policy 
a. Complete TWDB Sedimentation Survey of Lake Corpus Christi next time lake 

fills. 
b. Following completion of Sedimentation Survey, recalculate future estimates of 

elevation-area-capacity relationships for Lake Corpus Christi and then re-evaluate 
alternative reservoir operation policies. 

c. Continue channel-loss studies on two reaches (Choke Canyon to Lake Corpus 
Christi and Lake Corpus Christi to Calallen Darn) of Nueces River to detennine 
how loss rates vary by season and by release rates. 

7. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Purchase of water rights in Nueces River Basin (N-4). Contact owners and 

decide by 1998 on availability of water. 
b. Pipeline from Lake Corpus Christi to O. N. Stevens Water Treatment Plant (N -6); 

Continue channel loss studies and water quality monitoring to further evaluate 
project feasibility. 

c. Wastewater Diversions to Nueces Delta (L-4) - Implement demonstration project 
by 1996 to detennine biological productivity factors and pursue relief of higher 
TNRCC effluent standards. 

d. Use of Campbellton wells (and/or San Antonio river water) delivered to Choke 
Canyon Reservoir (L-3); Continue negotiations with entities in the San Antonio 
area concerning the possibility of the joint construction of this project to offset 
impacts of Edwards Aquifer recharge projects. 

e. Potential New Sinton Well Field (L-2); Consider additional groundwater modeling 
studies to detennine the long-tenn reliability and stability of the water quality 
from this potential source. 

Year 2000 to 2005 

1. Accelerated and Additional Municipal Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Infonnation Program 
b. Continue Water Audit Program (Municipal and Industrial) 
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c. Continue Plumbing Retrofit Kit Program 
d. Implement Landscape Standards for New Development by adoption of appropriate 

city ordinances. 
e. City staff to work with Industry to implement additional conservation measures. 

2. Lake Texana Pipeline (LN-l) 
Phase IV items: 
a. Obtain construction permits: 

U.S. Army Corps of Engineers, Sections 10 and 404 permits 
Texas General Land Office Sand and Gravel Removal permit 
Texas Parks and Wildlife Department Sand, Gravel and Marl permit 
Coastal Coordinating Council review 

b. Obtain approvals for river, roads, and utility crossings 

Decision Milestone: Project financing needs to be complete and construction of Texana 
Pipeline needs to be initiated prior to 2004 considering favorable financial markets and 
projected growth in water demands. Upon favorable conditions: 

a. Issue bonds for project financing 
b. Initiate construction by 2004 

3. Purchase of Garwood Water Right (C-l) 
Initial Phase IV in about 2000: 
a. Finalize pipeline alignment 
b. Initiate easement acquisition 

4. Purchase of Additional Garwood Water or Other Colorado River Water (C-l) or (C-2) 
a. No significant actions required. 

5. Pipeline from Choke Canyon to Lake Comus Christi (N-5) 
a. Continue channel-loss studies. 

6. Modification of Choke Canyon/Lake Comus Christi Operating Policy (N-l) 
a. Perform Sedimentation Survey (if not yet completed) 
b. Continue channel-loss studies. 

7. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate. 

Year 2006 to 2020 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Information Program 
b. Continue Water Audit Program (Municipal and Industrial) 
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c. Possibly end Plumbing Retrofit Kit Program 
d. Continue Landscape Standards for New Development 
e. Evaluate New Water Conservation Methods 

2. Lake Texana Pipeline (LN-l) 
Phase V: construction to be completed and operation to begin by 2007 

3. Purchase of Garwood Water Right (C-l) 
Phase IV: complete any remaining permitting studies and finalize easement acquisition 

Decision Milestone: By year 2020, update water demand projections and assess 
financial markets to plan implementation date for Garwood pipeline. 

4. Purchase of Additional Garwood Water or Other Colorado River Water (C-I) or (C-2) 
a. If additional Garwood and/or Colorado River water has been obtained, include 

amounts in planning of Garwood pipeline in Item 3. above. 

5. Pipeline from Choke Canyon Reservoir to Lake Corpus Christi (N-5) 
a. Continue channel-loss studies until about 2015 and when adequate data has been 

obtained re-evaluate yield increases possible if a pipeline were constructed. 

6. Modification of Choke Canyon/Lake Corpus Christi Operating Policy (N-I) 
a. Continue channel-loss studies until about 2015 and when adequate data has been 

obtained, re-evaluate alternative reservoir operating policies for possible 
implementation. 

7. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate (refer 

to page 5-5 for list of alternatives.) 

8. Water Treatment Plant Capacity: 

Decision Milestone: Water Treatment Plant Capacity: at years 2010 and 2015, update 
water demand projections and assess need to increase plant capacity. Decision will be 
influenced by projected peak demands and financial markets. A 35 mgd expansion is 
currently projected to be needed by 2020. . 

Year 2021 to 2025 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Information Program 
b. Continue Water Audit Program (Municipal and Industrial) 
c. Continue Landscape Standards for New Development 

Summary Report 42 



d. Evaluate New Water Conservation Methods 

2. Lake Texana Pipeline (LN-I) 
Phase V: Continue project operation 

3. Purchase of Garwood Water Right and Possibly Other Colorado River Water (C-l) and 
(C-2) 

Decision Milestone: after assessment of updated water demand projections and financial 
markets, begin final design for pipeline by 2025 and review construction schedule for 
Garwood diversion and pipeline. 

4. Pipeline from Choke Canyon to Lake Corpus Christi (N-5) 
Phase III items: 
a. Continue channel loss studies (if not yet conclusive). 

5. Modification of Choke Canyon/Lake Corpus Christi Reservoir Operating Policy (N-I) 
a. Periodically assess need to revise reservoir operating policy considering on-going 

channel loss studies and updated reservoir sedimentation survey data. 
b. Perform new sedimentation survey for Lake Corpus Christi. 

6. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate. 

(Refer to page 5-5 for list of alternatives.) 

Year 2026 to 2030 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Information Program 
b. Continue Water Audit Program (Municipal and Industrial) 
c. Continue Landscape Standards for New Development 
d. Evaluate New Water Conservation Methods 

2. Lake Texana Pipeline (LN-I) 
Phase V: Continue project operation 

3. Purchase of Garwood Water Rights and Possibly Other Colorado River Water (C-l) and 
(C-2) 
Phase V: Construction initiation is estimated to be needed by about 2027 and project 
should be operational by about 2029. 

4. Pipeline from Choke Canyon to Lake Corpus Christi (N-5) 
a. Continue channel loss studies (if not yet conclusive). 
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Decision Milestone: At year 2030, update water demand projections and assess financial 
markets to plan implementation date for CCR/LCC pipeline if determined to be a viable 
alternative. 

5. Modification of Choke Canyon/Lake Corpus Christi Reservoir Operation Policy (N-l) 
a. Periodically assess need to revise reservoir operating policy considering on-going 

channel loss studies and updated reservoir sedimentation survey data. 

6. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate (refer 

to page 5-5 for list of alternatives). 

Year 2031 to 2035 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Information Program 
b. Continue Water Audit Program (Municipal and Industrial) 
c. Continue Landscape Standards for New Development 
d. Evaluate and Implement New Water Conservation Methods 

2. Lake Texana Pipeline (LN-l) 
Phase V: Continue project operation 

3. Purchase of Garwood Water Rights and Other Colorado River Water (C-l) and (C-2) 
Phase V: Continue project operation 

4. Pipeline from Choke Canyon to Lake Corpus Christi (N-5) 
Phase III: Complete any remaining permitting studies or issues. 
Phase IV: Begin final design by about 2035. 

5. Modification of Choke Canyon/Lake Corpus Christi Reservoir Operation Policy (N-l) 
a. Periodically assess need to revise reservoir operating policy considering on-going 

channel loss studies and updated reservoir sedimentation survey data. 

6. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate (refer 

to page 5-5 for list of alternatives). 

7. Water Treatment Plant Capacity 
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Decision Milestone: Water Treatment Plant Capacity: At years 2030 and 2035 update 
water demand projections and assess need to construct increased plant capacity. 
Decision will be influenced by projected peak demands and financial markets. A 35 
mgd expansion is currently projected to be needed by about 2039. 

Year 2036 to 2040 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Information Program 
b. Continue Water Audit Program (Municipal and Industrial) 
c. Continue Landscape Standards for New Development 
d. Evaluate and Implement New Water Conservation Methods 

2. Lake Texana Pipeline (LN-l) 
Phase V: Continue project operation 

3. Purchase of Garwood Water Rights and Other Colorado River Water (C-l) and (C-2) 
Phase V: Continue project operation 

4. Pipeline from Choke Canyon to Lake Corpus Christi (N-5) 
Phase IV: Complete final design by about 2037 

Decision Milestone: After assessment of updated water demands and financial markets, 
schedule construction for CCRlLCC pipeline by about 2037. Begin operation by about 
2039. 

5. Modification of Choke Canyon/Lake Comus Christi Reservoir Operation Policy (N-I) 
a. Periodically assess need to revise reservoir operating policy considering on-going 

channel loss studies and updated reservoir sedimentation survey data. 

6. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate (refer 

to page 5-5 for list of alternatives). 

7. Water Treatment Plant Capacity: 
Construct 35 mgd water treatment plant expansion by about 2039. 

Year 2041 to 2050 

1. Accelerated and Additional Water Conservation (L-5, L-6) 
Phase V items: 
a. Continue Public Information Program 
b. Continue Water Audit Program (Municipal and Industrial) 
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c. Continue Landscape Standards for New Development 
d. Evaluate and Implement New Water Conservation Methods 

2. Lake Texana Pipeline (LN-I) 
Phase V: Continue project operation 

3. Purchase of Garwood Water Rights and Other Colorado River Water (C-I) and (C-2) 
Phase V: Continue project operation 

4. Pipeline from Choke Canyon to Lake Corpus Christi (N-5) 
Phase V: Continue project operation (under Plan A) 

5. Modification of Choke Canyon/Lake Corpus Christi Reservoir Operation Policy (N-I) 
a. Periodically assess need to revise reservoir operating policy considering on-going 

channel loss studies and updated reservoir sedimentation survey data. 

6. Other Group 2 and Group 3 Alternatives Requiring Further Investigation 
a. Continue investigations and implement individual alternatives, if appropriate (refer 

to page 5-5 for list of alternatives). 
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