2006 South Central Texas Regional Water Plan
Water Management Strategy Summary Sheet

Name: Inter-regional Seawater Desalination

Unit Cost
/acft/ -
l’eo(f_a“yr) Description: A cooperative water supply with desalted seawater for Corpus Christi in
exchange for diversion of firm yield from the Choke Canyon Reservoir/ Lake Corpus Christi
1,400 4 (CCR/LCC) System to the major municipal demand center of the South Central Region. Facilities
include a seawater desalination water treatment plant in Corpus Christi, a raw water intake at
1,200 - Choke Canyon Reservoir, transmission pump station, 42-inch 63-mile raw water transmission
pipeline, water treatment plant in south Bexar County, and improvements for integration of the
1,000 4 additional supply.
800 - Decade Needed: 2050 — 2060
600 1 Cost, Quantity of Water, and Land Impacted
4001 Unit Cost of Water: 1,719 $lacftlyr Treated Water Distributed
200 4 Quantity of Water: 28,004 acft/yr Reliability = Firm
Land Impacted: 316 acres
04
Additional Considerations per
Quantity Regional Water Planning Guidelines

(acftlyr) i
Environmental Factors:

Potential effects of diversions on bay salinity and estuarine habitat and species. Selection of facility
sites and pipeline routes to minimize impacts on endemic species and cultural resources.

150,000

125,000
Impacts on Water Resources:

100,000 Potential decrease of instream flows in the Nueces River and Lake Corpus Christi. Potential benefit
to instream flows in the San Antonio River due to increased discharge of treated effluent.

75,000 Impacts on Agricultural & Natural Resources:
Temporary impacts due to construction of pipeline.
50,000

Other Relevant Factors per SCTRWPG:

Confirmation of desalination technology and values used in developing costs prior to

25,0001 implementation. Willingness of affected Nueces River water suppliers to consider development of
cooperative water supply with the South Central Texas Region. Agreement(s) between Corpus
Christi, NRA, SAWS, and USBR.

Comparison of Strategies to Meet Needs:

Impact High unit cost that is comparable to seawater desalination from San Antonio Bay (SCTN-17).
(ac) .
30,000 Interbasin Transfer Issues:
Water rights permits for CCR would need to be amended to allow for use in San Antonio River
Basin. However, parts of Bexar County are located in the Nueces River Basin so permit
amendment can be authorized by Executive Director of TCEQ.

25,000

20,000 Third-Party Impacts of Voluntary Transfers:
Not applicable.

15,000 Regional Efficiency:

Delayed implementation of seawater desalination until driven by increased Corpus Christi demand
10,000 may decrease strategy costs because “other costs” for debt on existing facilities that will become
redundant in Corpus Christi will be reduced.

5,000

Water Quality Considerations:

Integration of desalinated water for Corpus Christi with different corrosion chemistry may require
0 conditioning of water to meet distribution system stability requirements.
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4C.23.2 Available Yield

Seawater from the Gulf of Mexico is an unlimited quantity within the context of a supply
for the South Central Texas Region. For the purpose of developing this strategy in which
seawater from the Gulf of Mexico is desalted to develop a significant drinking water supply for
Corpus Christi, it is assumed that the availability of Gulf water is unlimited and that its cost is
zero prior to extraction from the source.

The firm yield from the Choke Canyon Reservoir/Lake Corpus Christi (CCR/LCC)
System is 178,700 acft/yr'. The water for this strategy is supplied by Choke Canyon Reservoir
and will not include flows available downstream in the Nueces River and in Lake Corpus Christi.
The firm yield solely available from Choke Canyon Reservoir is not known, but it is anticipated
that the water available from Choke Canyon Reservoir exceeds the 28,004 acft/yr required firm
yield for this strategy.

4.3.3 Environmental Issues

One portion of the Inter-Regional Seawater Desalinations water management strategy
diverts water from Choke Canyon Reservoir to the South Central Texas Region via a 63-mile
transmission line. The pipeline route lies within the South Texas Plains vegetational area and
traverses the Southern Texas Plains (about 40 percent), East Central Texas Plains (about
35 percent), and Texas Blackland Prairies (about 25 percent) ecoregions.>®** The South Texas
Plains vegetation area is mainly comprised of rangeland. The vegetation associated with this
area has shifted from grassland or savannah to shrubs characterized by Mesquite, Live Oak
(Quercus virginiana), Acacia, and Post Oak. Soils in this area range from clay to sandy loams
and calcareous to slightly acid.*

Plant and animal species listed by USFWS, and TPWD that may be within the vicinity of
the pipeline route are listed in Table 4.3-1. The Wildlife Science Research and Diversity Maps,
maintained by TPWD indicate several species of rare plants in the vicinity of the pipeline route
from Choke Canyon Reservoir to San Antonio: Sandhill Woolywhite (Hymenopappus
carrizoanus), Parks’ Jointweed (Polygonella parksii), EImendorf’s Onion (Allium elmendorfii),

! Texas Commission on Water Quality / HDR Engineering, Inc., “Nueces River Water Availability Model”.

2 Omernik, James M., “Ecoregions of the Conterminous United States,” Annals of the Association of American
Geographers, 77(1): pp. 118-125, 1987.

® Blair, W.F., “The Biotic Provinces of Texas,” Texas Journal of Science 2(1): pp. 93-117, 1950.

* Gould, F.W., “The Grasses of Texas,” Texas A&M University Press, College Station, Texas, 1975.
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and South Texas Rushpea (Caesalpinia phyllanthoides). In addition, the Texas garter snake,
another rare species is also found in this area.

The golden-cheeked warbler (Dendroica chrysoparia) and black-capped vireo (Vireo
atricapillus), both endangered species, nest in Bexar County. From March through August, the
golden-cheeked warbler inhabits the mature Oak-Ashe Juniper woods of Bexar County. It
requires strips of Ashe Juniper bark for nest material. The black-capped vireo nests in dense
underbrush in semi-open woodlands having distinct upper and lower stories. The northern
aplomado falcon is another endangered bird found within the project region. This species prefers
open county, especially savanna and open woodland. A potential migrant, the endangered
whooping crane could also be found within this area.

Several federal and state protected birds (white-faced ibis, white-tailed hawk, interior
least tern, and zone-tailed hawk) have been reported to occur in counties where pipeline routes
have been proposed for this project (Table 4C.23-1 shows a description of status and preferred
habitat). The interior least tern also inhabits McMullen and Live Oak Counties that are traversed
by the proposed route from Choke Canyon Reservoir to San Antonio. The zone-tailed hawk
(Buteo albonotatus) has been sited in Bexar County and prefers arid, open county that has
deciduous or pine-oak woodland.

Pipeline construction is expected to require field surveys for protected species,
vegetation, habitats, and cultural resources during right-of-way selection to avoid or minimize
impacts. When potential protected species habitat or other significant resources cannot be
avoided, additional studies would have to be conducted to evaluate habitat use or eligibility for
inclusion in the National Register for Historic Places, respectively. Wetland impacts, primarily
pipeline stream crossings, can be minimized by right-of-way selection and appropriate
construction methods, including erosion controls and vegetation procedures. Compensation for

net losses of wetlands would be required where impacts are unavoidable.
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Table 4C.23-1.
Important Species* Having Habitat or Known to Occur in
Counties Potentially Affected by Inter-regional Desalination

Listing Entity Potential
Multiplier Occurrence
Common Name Scientific Based Summary |[USFWS1 [ TPWD1 in County
Name Impact on Adjusted | of Habitat
Value Status Impact | preference
American Eel Anguilla 1 1 1 Aquatic Resident
rostrata habitats
with access
to ocean.
American Peregrine Falco 0 3 0 Open DL E Nesting/Migrant
Falcon peregrinus country;
anatum cliffs
Acrctic Peregrine Falcon | Falco 0 2 0 Open DL T Nesting/Migrant
peregrinus country;
tundrius cliffs
Atlantic Hawksbill Sea Eretmochelys 1 3 3 Gulf and LE E Migrrant
Turtle imbricata bay system.
Attwater’s Greater Tympanuchus 2 3 6 Open LE E Resident
Prairie-chicken cupido prairies
attwateri
Audubon’s Oriole Icterus 1 1 1 South Nesting/Migrant
graduacauda Texas;
audubonnii Mesquite
and
evergreen
woodlands
Bald Eagle Haliaeetus 2 2 4 Large T T Nesting/Migrant
leucocephalus bodies of
water with
nearby
resting sites
Big Free-tailed Bat Nyctinomops 0 1 0 Prefers to Resident
macrotis roost in
crevices
and cracks
in canyon
walls.
Big Red Sage Salvia 2 1 2 Endemic; Resident
penstemonoides Creekbeds
and
seepage
slopes of
limestone
canyons
Black Bear Ursus 0 2 2 Bottomland | T/SA; T
amricanus hardwoods. NL
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Table 4C.23-1 continued

Volume Il — January 2006

Texas Salamander Eurycea 1 Endemic, in Resident
neotenes springs, seeps
and caves.
Texas Scarlet Snake Cemophora 2 Mixed hardwood Resident
coccinea lineri scrub on sandy
soils.
Texas Tortoise Gopherus 2 Open brush with Resident
berlandieri grass
understory;
open grass and
bare ground
avoided,;
occupies
shallow
depressions at
base of bush or
cactus,
underground
burrows, under
objects; active
March-Nov
Texas Willkommia Wilkommia 1 Resident
texana
Texas Windmill-grass Chloris texensis 1 Endemic, sandy Resident
to sandy loam
soils.
Threeflower Broomweed Thurovia triflora 1 Black clay soils Resident
of remnant
coastal prairie
grasslands
Timber/Canebrake Rattlesnake Crot.alus 2 Bottomland Resident
horridus hardwoods
Toothless Blindcat Trogloglanis 2 Troglobitic; San Resident
pattersoni Antonio pool of
the Edwards
Aquifer
Velvet Euphorbia Euphorbia 1 Resident
innocua
Welder Machaeranthera Psilactis 1 Mesquite- Resident
heterocarpa huisache
woodlands,
shrub-invaded
grasslands in
clay and silt
soils
West Indian Manatee Trichechus 3 Summer LE Migrant
manatus irregular
transient.
Shallow coastal
waters.
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Table 4C.23-1 continued

White-faced lbis Plegadis chihi 3 0 Varied, prefers Nesting/Migrant
freshwater
marshes,
sloughs and
irrigated rice
fields; Nests in
low trees
White-tailed Hawk Buteo 2 2 Prairies, Nesting/Migrant
albicaudatus mesquite and
oak savannahs,
scrub-live oak,
cordgrass flats
Widemouth Blindcat Satan 2 0 Troglobitic; San Resident
eurystomus Antonio pool of
Edwards
Aquifer
Whooping Crane Grus 3 0 Potential LE Migrant
americana migrant
White-tailed Hawk Buteo 2 2 Prairies, Nesting/Migrant
albicaudatus mesquite and
oak savannahs,
scrub-live oak,
cordgrass flats
Widemouth Blindcat Satan 2 0 Troglobitic; San Resident
eurystomus Antonio pool of
Edwards
Aquifer
Whooping Crane Grus 3 0 Potential LE Migrant
americana migrant
Wood Stork Buteo 2 0 Prairie ponds, Nesting/Migrant
americana flooded
pastures or
fields; shallow
standing water
Zone-tailed Hawk Buteo 2 2 Arid, open Nesting/Migrant
albonotatus country
including
deciduous or
pine-oak
woodland,;
nests in various
habitats and
sites
' Texas Parks and Wildlife Department (TPWD), Unpublished 2005, March 2005, Data and Map Files of the Wildlife Science
Research and Diversity Division maintained by TPWD, Austin, Texas.
e LE/LT=Federally Listed Endangered/Threatened
e E/SA, T/SA=Federally Listed Endangered/Threatened by Similarity of Appearance
e Cl=Federal Candidate for Listing
e DL, PDL=Federally Delisted/Proposed for Delisting
¢ NL=not Federally Listed
¢ E, T=State Listed Endangered/Threatened
e PE, PT=Federally Proposed Endangered/ Threatened
o Blank = Rare, but no regulatory listing status
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Estuaries are marine environments maintained in a brackish state by the inflow of
freshwater from rivers and streams. They serve as critical habitat and spawning grounds for
many marine species and migratory birds. The high productivity characteristic of estuaries arises
from the abundance of terrigenous nutrient input, shallow water, and the ability of a few marine
species to exploit environments continually stressed by low, variable salinities, temperature
extremes, and, on occasion, low dissolved oxygen concentrations. The potential environmental
effects resulting from the construction of a desalination plant in the vicinity of Laguna Madre
will primarily be a function of the source water intake and discharge locations, assuming the
production facility location is constant. Because of the relatively small area and the disturbed
character of the Barney Davis property, construction and maintenance of surface facilities are not
expected to result in substantial environmental impacts.

A proposed desalination plant adjacent to the Barney M. Davis Power Station located in
South Corpus Christi between the Laguna Madre and Oso Bay would divert Laguna Madre
water, via the existing cooling water intake. This alternative will include an ocean outfall and
pipeline that would discharge the concentrate back into the Gulf of Mexico at a salinity about
twice that of the intake water (68,000 to 72,000 mg/l). Outfall structures will be located in water
of sufficient depth (30 feet) and be designed to promote rapid dispersal of the concentrate to
minimize the mixing zone in which salinities are significantly elevated. Extensive studies
accompanying construction of the Strategic Petroleum Reserve on the Texas and Louisiana
coasts are available to guide assessment of the effects of high salinity discharges.

Assuming an average construction corridor width of 30 feet, the concentrate pipeline
across the Laguna Madre will result in disturbance of about 5 acres of existing seagrass beds,
which will require mitigation. The crossing of Padre Island will disturb an additional 7.3 acres
of upland and wetland coastal habitat, while construction of the intake and concentrate outfalls,
and appurtenant pipeline, will disturb about 13.6 acres of neritic seabottom.

Cultural resources protection on public lands in Texas is afforded by the Antiquities Code
of Texas (Title 9, Chapter 191, Texas Natural Resource Code of 1977), the National Historic
Preservation Act (P196-515), and the Archeological and Historic Preservation Act (PL93-291).
Based on the review of available records housed at the Texas Archeological Research Laboratory
in Austin, thirty-eight cultural resource sites appear to occur within the area pertinent to the
Inter-Regional Seawater Desalination water management strategy. Table 4C.23-2 lists
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archeological sites within a one-mile corridor of the proposed project area. Considering that the
owner or controller of the project will likely be a political subdivision of the State of Texas (i.e.
river authority, municipality, county, etc.), they will be required to coordinate with the Texas
Historical Commission regarding if the project will affect waters of the United States or
wetlands, the project sponsor will also be required to coordinate with the U.S. Army Corps of

Engineers regarding impacts to cultural resources.

Table 4C.23-2.

Previously Recorded Sites within One-mile Distance
from Inter-Regional Seawater Desalination.

41AT16 411 K64 41SP6
41AT70 41LK79 41SP17
41AT71 411.K83 41SP86
41AT72 411 K84 41SP157
41AT195 411LK113 41SP159
411LK1 411. K114 41SP160
Sites 411 K16 41LK115 41SP161
411. K28 41LK116 41SP162
411. K29 41LK255 41SP164
41LK31 41LK306 41SP165
411LK43 411LK308 41SP187
411LK46 41NU191
41LK57 41SP1

4C.23.4 Engineering and Costing

Tables 4C.23-3 and 4C.23-4 summarize the costs associated with implementing Inter-
Regional Seawater Desalination. Table 4C.23-3 shows the cost estimate for delivering 28,004
acft/yr of firm yield from Choke Canyon Reservoir to the major demand center of the South
Central Texas Region. The costs include an intake and pump station at Choke Canyon
Reservoir, 63 mile transmission pipeline, one booster pump station, treatment at a regional water

treatment plant in south Bexar County, and distribution system integration.
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Table 4C.23-2.
Cost Estimate Summary for
Delivery of Choke Canyon Reservoir Water for Inter-Regional Desalination
(Second Quarter 2002 Prices)

Item

Estimated Costs

Capital Costs
Intake and Pump Station
Transmission Pipeline (63 miles)
Transmission Pump Station(s)
Water Treatment Plant
Integration

Total Capital Cost

Engineering, Legal Costs and Contingencies
Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (316 acres)
Interest During Construction (2 years)

Total Project Cost

Debt Service (6 percent, 30 years)
Operation and Maintenance
Intake, Pipeline, Pump Station
Water Treatment Plant
Pumping Energy Costs (@ 0.06 $/kW-hr)
Total Annual Cost

Available Project Yield (acft/yr)
Annual Cost of Water ($ per acft)
Annual Cost of Water ($ per 1,000 gallons)

$6,716,000
$54,166,000
$5,294,000
$25,257,000
$33,175,000
$124,608,000

$40,904,000
$1,590,000
$2,943,000
$13,604,000
$183,649,000

$13,342,000

$1,163,000
$2,266,000
$2,118,000
$18,889,000

28,004
$675
$2.07

Seawater desalination costs for Corpus Christi were reported in a recently completed

study by TWDB®. The estimated seawater desalination facility is located next to the Barney M.

Davis Power Station between Laguna Madre and Oso Bay in south Corpus Christi. The

additional annual cost, above currently planned costs for Corpus Christi, to build and operate a
28,004 acft/yr (25 MGD) seawater desalination water supply was estimated to be $29,466,000
(%$1,052 per acre/ft, $3.23 per 1000 gallons). The total cost to Corpus Christi includes “other

costs” that are in addition to the capital and O&M costs of the desalinated water supply. These

“other costs” are primarily due to the proposed implementation schedule in the referenced

desalination study which sets the date of desalinated water delivery sooner than demand and

market forces would dictate. An example of such “other costs” is the debt on existing facilities,

® Texas Water Development Board, “The Future of Desalination in Texas, Volume |, Biennial Report on Seawater

Desalination,” December 2004.
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which may be redundant once the seawater desalination facilities begin providing water. The
cost model utilized to determine the total project costs to Corpus Christi was based on delivery of
desalinated seawater in the year 2010. The impact of “other costs” may be decreased if the
schedule for implementation of the Corpus Christi desalination project is moved back to a later
date.

Table 4C.23-4 summarizes the costs for the Inter-Regional Seawater Desalination water
management strategy consisting of a seawater desalination water supply to Corpus Christi in
exchange for firm yield from the Choke Canyon Reservoir/Lake Corpus Christi (CCR/LCC)
System.

Table 4C.23-4.

Cost Estimate Summary for 25 MGD (28,004 acft/yr) Water Supply
Including Both Components of Inter-regional Desalination

Item Estimated Costs

Annual Costs

Choke Canyon Reservoir Water Supply $18,889,000
Corpus Christi Capital and O&M for Seawater Desalination 22,885,000
Corpus Christi “Other Costs” for Debt on Existing Facilities $6,581,000
Total Annual Costs $48,355,000
Available Project Yield (acft/yr) 28,004
Annual Cost of Water ($ per acft) $1,727
Annual Cost of Water ($ per 1,000 gallons) $5.30

Table 4C.23-5 shows a comparison of the costs of a desalination facility drawing
seawater from San Antonio Bay for treatment and delivery to Bexar County versus the costs of

the Inter-Regional Seawater Desalination management strategy.
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Table 4C.23-5.
Cost Estimate Comparison between
Inter-Regional Seawater Desalination
and Seawater Desalination at San Antonio Bay

Inter-Regional Seawater Desalination

Seawater
Inter-Regional Seawater | Desalination at San
ltem Desalination Antonio Bay

Total Project Cost $183,649,000 $404,482,000
Annual Costs

Debt Service (6 percent, 30 years) $13,342,000 $29,385,000

Operation and Maintenance $5,547,000 $20,090,000

Corpus Christi Capital and O&M for Seawater

Desalination $22,885,000 $0

Corpus Christi “Other Costs” for Debt on Existing

Facilities $6,581,000 $0
Total Annual Cost $48,355,000 $49,475,000
Available Project Yield (acft/yr) 28,004 28,004
Annual Cost of Water ($ per acft) $1,727 $1,767
Annual Cost of Water ($ per 1,000 gallons) $5.30 $5.42

The difference between the annual cost of water estimated for Inter-Regional Seawater
Desalination and Seawater Desalination at San Antonio Bay is $41 per acft ($0.12). The
majority of the Inter-Regional Seawater Desalination annual cost is to implement a seawater

desalination supply for Corpus Christi.

4C.23.5 Implementation Issues

Implementation of this water management strategy requires overcoming several financial,
environmental, and technological impediments. The City of Corpus Christi and the Nueces and
Coastal Bend Region must be willing to develop a cooperative water supply with the South
Central Texas Region. The annual cost of water is likely to be a somewhat serious limitation.
The subsidy required for the City of Corpus Christi to develop a seawater desalination water
supply is the majority of the annual cost of water. The cost estimates show that a separate
seawater desalination water supply from San Antonio Bay is competitive with the cooperative
seawater supply despite the considerable transmission costs due to transferring water from the

coast to the municipal demand center of the South Central Texas Region.

2006 South Central Texas Regional Water Plan m
Volume 11 - January 2006 4C.23-17



HDR-07755099-05 Inter-Regional Seawater Desalination

There are several environmental issues that must be considered. The first is the location
of the intake and concentrate discharge in Laguna Madre Bay or the open Gulf. Disposal of the
desalination process concentrate would have to occur at a location and in a manner that does not
disrupt plant or animal life in the Bay or in the Gulf. A further complication is the permitting of
a 63-mile pipeline across rivers, highways, and private rural and urban property.

Technological issues include: (1) confirming that desalination as proposed with
membranes is the appropriate technology; (2) confirming that blending desalted seawater with
the other water sources in the municipal demand distribution system can be successfully
accomplished; and (3) obtaining an adequate source of electric power to drive the desalination
process using membranes. The cost of seawater desalination for Corpus Christi is based on an
extensive study recently evaluated by the TWDB. The Corpus Christi desalination costs are not
specific for a water management strategy involving regional cooperation and may need to be
revised based on a differing implementation schedule and other factors that may affect the annual
cost of a seawater desalination supply to Corpus Christi.

Substantial verification of desalination technology would need to be accomplished prior
to building this project. Blending differing treated waters is critical for the well being of the
customers and the distribution system. The characteristics of the desalted water are likely to be
dramatically different from other drinking water in Corpus Christi. Considerable investigation
would be needed to determine if additional conditioning of the desalinated seawater would be
required to make the new water source compatible with existing distribution systems.
Conditioning of the desalinated seawater may include addition of alkalinity and hardness to bring
the corrosion chemistry closer to other existing water sources.

Finally, in spite of recent improvements in membrane technology, desalting seawater will
require large amounts of electric power. Normally, this need is met by locating desalination
plants near power plants. Future costs of electric power, however, are highly uncertain and

represent a very significant component of annual operating costs for this strategy.

Requirements Specific to Water Rights

1. It will be necessary to obtain these permits:
a. TCEQ Water Right permits and amendments.
c. GLO Sand and Gravel Removal permits.
d. GLO Easement for use of state-owned land.
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e. Coastal Coordination Council review.
f. TPWD Sand, Gravel, and Marl permit.
2. Permitting, at a minimum, will require these studies:

a. Assessment of changes in instream flows and freshwater inflows to bays and
estuaries.

b. Habitat mitigation plan.
c. Environmental studies.
d. Cultural resources.

3. Other Considerations:

a. Water compatibility testing, including biological and chemical characteristics will
need to be performed.

b. Willingness of interests in the South Central Texas Region and the Coastal Bend
Region to develop a joint water supply.

c. Negotiation of agreement(s) between the City of Corpus Christi, Nueces River
Authority, SAWS, and the U.S. Bureau of Reclamation.

Requirements Specific to Pipelines

1. Necessary permits:
a. USACE Sections 10 and 404 dredge and fill permits for stream crossings.
b. GLO Sand and Gravel Removal permits.
c. TPWD Sand, Gravel, and Marl permit for river crossings.
2. Right-of-way and easement acquisition.
3. Crossings:
a. Highways and railroads
b. Creeks and rivers
c. Other utilities
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