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5B Evaluation of Major Water Management Strategies 

This section of the report reviews the evaluation of major potentially feasible water management 

strategies.  Major strategies are defined as those that would supply more than 30,000 acre-feet per year 

and those that involve the construction of a new reservoir supplying over 1,000 acre-feet per year.  Table 

5B.1 lists the major potentially feasible water management strategies for Region C, and Figure 5B.1 shows 

the location of the water supplies for the major strategies considered.  

As discussed in Section 5A, potentially feasible water management strategies for Region C were evaluated 

on the basis of quantity, reliability, cost, environmental factors, impacts on agricultural and rural areas, 

impacts on natural resources, impacts on other water management strategies and third party impacts, 

impacts to key water quality parameters, consistency with plans of Region C water suppliers, and 

consistency with the plans of other regions.  The yield for reservoirs and run-of-river supplies located in 

Texas are calculated using the TCEQ-approved Water Availability Models (Run 3). The supply available for 

the reservoirs was limited to the minimum of the WAM firm (or safe) yield or the permit amount. (Region 

C was granted a variance by TWDB to use safe yield for Tarrant Regional Water District supplies and Dallas 

Water Utility supplies.)  Supply from Oklahoma sources has been estimated using standard hydrologic 

practices.  

Table 5B.1 summarizes the evaluation of the major potentially feasible strategies (see Appendix P for the 

evaluation of environmental factors).  Appendix P gives more details on non-cost evaluations for the 

strategies, and Appendix Q contains detailed cost estimates.  Figure 5B.2 shows the comparative unit costs 

of the strategies.  The costs shown in Table 5B.1 and Figure 5B.2 should be used with caution.  The costs 

for a given source can vary a great deal based on the amount used and where the water is delivered. 

The remainder of this section discusses the evaluations of the specific potentially feasible major water 

management strategies for Region C.  (Conservation strategies are discussed in Section 5E.) 
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5B.1 Toledo Bend Reservoir 

Toledo Bend Reservoir is an existing impoundment located in the Sabine River Basin on the border 

between Texas and Louisiana.  It was built in the 1960s by the Sabine River Authority of Texas (SRA) and 

the Sabine River Authority of Louisiana.  The yield of the project is split equally between the two states, 

and Texas’ share of the yield is slightly over 1,000,000 acre-feet per year (2).  The SRA holds a Texas water 

right to divert 750,000 acre-feet per year from Toledo Bend and is seeking the right to divert an additional 

293,300 acre-feet per year. 

The Metroplex water suppliers have been investigating the possibility of developing substantial water 

supplies from Toledo Bend Reservoir, with up to 348,000 acre-feet per year delivered to Region C.  (Toledo 

Bend Reservoir is located in Region I, the East Texas Region.)  The development of this supply will require 

an agreement among the SRA and Metroplex suppliers, an interbasin transfer permit from the Sabine 

River Basin to the Trinity River Basin, and development of water transmission facilities.  Because Toledo 

Bend Reservoir is so far from Region C (about 200 miles), this is a relatively expensive source of supply for 

the Region.  However, it does offer a substantial water supply, and environmental impacts will be limited 

because it is an existing source.     

Supply from Toledo Bend is identified as a recommended strategy for North Texas Municipal Water 

District and as an alternative strategy for Dallas, TRWD, NTMWD, and UTRWD.  The recommended 

strategy for the North Texas Municipal Water District is for 100,000 acre-feet per year.  NTWMD hopes to 

connect to Toledo Bend Reservoir by 2060.  The capital cost for this recommended strategy is $1.2 billion.  

The alternative strategy for Tarrant Regional Water District, North Texas Municipal Water District, and the 

Upper Trinity Regional Water District is to develop a total supply of approximately 348,000 acre-feet per 

year.  The Region C capital cost of the alternative strategy is $5.1 billion.  Toledo Bend is also identified as 

an alternative strategy for Dallas Water Utilities.  The supply developed from this alternative strategy is 

approximately 200,000 acre-feet per year and the capital cost for this alternative strategy is $2.3 billion. 
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Table 5B. 1 
Summary of Costs and Impacts of Major Potentially Feasible Strategies for Region C 

 

Strategy Potential 
Supplier(s) 

Potential 
Region C 
Supply 

(Acre-Feet 
per Year) 

Region C Share 
of Capital Cost 

Unit Cost for Region C 
($/1,000 Gal.) 

Reliabilityc 

Impacts of Strategy onc: Consistency 

Implementation Issues 

Location 
Number in 

Figure 
5B.1 

Comments 

With Debt 
Service 

After Debt 
Paid 

Agricultural 
Resources/Rural 

Areas 

Other 
Natural 

Resources 

3rd Party 
Impacts 

Key Water 
Quality 

Parameters 
Suppliers Other 

Regions 

Toledo Bend Reservoir (Recommended) NTMWD 100,000 $1,248,461,000  $4.07  $0.95  High Low Low Medium 
low 

Medium 
Low Yes Yes Requires IBT. 17   

Toledo Bend Reservoir (Alternative) 
TRWD, 

NTMWD, 
UTRWD 

348,000 $5,138,594,000  $4.83  $1.02  High Low Low Medium 
low 

Medium 
Low Yes Yes 

Requires IBT and 
agreements with multiple 
users. 

17 Cost is the total for all 
participants. 

Toledo Bend Reservoir (Alternative) DWU 200,659 $2,290,065,000  $3.73  $0.80  High Low Low Medium 
low 

Medium 
Low Yes Yes 

Requires IBT and 
agreements with multiple 
users. 

17   

Gulf of Mexico (Potentially Feasible Strategy) 
TRWD, 

DWU, or 
NTMWD 

Unlimited 
(costs for 
200,000 
acre-feet 
per year) 

$4,311,027,000  $8.36  $2.82  High Low Medium 
Low Low Medium 

Low No N/A 

Technology is still 
developing for this 
application at this scale. 
May require state water 
right permit and IBT. 

5 

Strategy was costed to 
central location. Capital cost 
was based on supplier. 
Supply is treated water. 

Sulphur Basin Supplies (Recommended) 
NTMWD, 

TRWD and 
UTRWD 

489,800 $4,516,545,000  $2.96  $0.73  High High Medium 
high High Medium 

Low Yes Not 
inconsistent 

Requires new water rights 
permit and IBT.  Known 
public opposition. 

6   

Sulphur Basin Supplies (Alternative) DWU and 
Irving 489,800 $4,758,685,000  $3.72  $0.79  High High Medium 

high High Medium 
Low Yes Not 

inconsistent 

Requires new water rights 
permit and IBT.  Known 
public opposition. 

6 

This is an alternative 
strategy for DWU and Irving, 
but costs were developed 
assuming DWU, Irving, 
UTRWD, NTMWD, and 
TRWD participate. 

Marvin Nichols Strategy (Alternative) 

NTMWD, 
TRWD, 

UTRWD, 
and Irving 

489,800 $4,321,909,000  $2.98  $0.74  High High Medium 
high High Medium 

Low Yes Not 
inconsistent 

Requires new water rights 
permit and IBT.  Known 
public opposition. 

19   

Lake Texoma Authorized  Blend (LBA and SBS) 
(Recommended) NTMWD  97,838 $521,775,000  $3.56  $0.90  High Low Medium Medium 

Low Medium Yes N/A Water quality in blended 
water. 3   

Lake Texoma Not Yet Authorized (Desalinate) 
(Alternative) DWU  146,000 $1,517,474,000  $4.57  $1.91  High Low Medium Medium 

Low Medium No 
(alternative) N/A 

Requires IBT, state water 
right, Congressional 
authorization, and contract 
with USACE. 

3 Delivers treated water. 

Lake Texoma Authorized (Desalinate) (Alternative) NTMWD 39,235 $622,592,000  $7.20  $2.96  High Low Medium Medium 
Low Medium No 

(alternative) N/A Requires IBT 3 Delivers treated water. 
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Table 5B.1, Continued                             

Strategy Potential 
Supplier(s) 

Potential 
Region C 
Supply 

(Acre-Feet 
per Year) 

Region C Share 
of Capital Cost 

Unit Cost for Region C 
($/1,000 Gal.) 

Reliability 

Impacts of Strategy onc: Consistency 

Implementation Issues 

Location 
Number in 

Figure 
5B.1 

Comments 
With Debt 

Service 
After Debt 

Paid 

Agricultural 
Resources/Rural 

Areas 

Other 
Natural 

Resources 

3rd Party 
Impacts 

Key Water 
Quality 

Parameters 
Suppliers Other 

Regions 

Oklahoma Water (Recommended) NTMWD 50,000 $167,541,000  $1.56  $0.70  High Low Low Medium 
Low 

Medium 
Low Yes N/A 

Oklahoma has moratorium 
for export of water out of 
state. 

16   

Oklahoma Water (Alternative) TRWD and 
UTRWD 65,000 $264,054,500  $2.82  $0.87  High Low Low Medium 

Low 
Medium 

Low Yes N/A   16 Cost is the average cost for 
TRWD and UTRWD. 

TRWD Integrated Pipeline (Recommended) TRWD 179,000 $1,733,914,000  $3.33  $0.73  High Low Low Medium 
Low Low Yes N/A   10 Pipeline delivers existing 

supplies. 

Lower Bois d'Arc Creek Reservoir (Recommended) NTMWD 120,200 $625,610,000  $1.55  $0.22  High Medium Medium Medium Medium 
Low Yes N/A Requires new water rights 

permit and IBT.  9   

George Parkhouse Lake North (Alternative) NTMWD or 
UTRWD 118,960 $528,450,500  $2.28  $0.46  High High Medium Medium Medium 

Low 
No 

(alternative) 
Not 

inconsistent 
Requires new water rights 
permit and IBT.  12 Cost is the average cost for 

NTMWD and UTRWD. 

Lake Palestined (DWU Integrated Pipeline with TRWD) 
(Recommended) DWU 110,670 $900,817,000  $4.68 $2.56  High Low Low Medium 

Low Medium Yes Yes DWU has IBT permit. 14   

Neches River Run-of-River Diversion (Recommended) DWU 47,250 $226,790,000  $2.14  $0.91  High Low Medium 
Low 

Medium 
Low 

Medium 
Low Yes Not 

inconsistent 
Requires new water rights 
permit and IBT.  15 18,000 af/y is already 

permitted IBT. 

George Parkhouse Lake (South) (Alternative) NTMWD or 
UTRWD 108,480 $624,188,000  $2.57  $0.40  High High Medium Medium Medium 

Low 
No 

(alternative) 
Not 

inconsistent 
Requires new water rights 
permit and IBT.  13 Cost is the average cost for 

NTMWD and UTRWD. 

TRWD Wetlands (Recommended) a TRWD 

126,693 
(Cost 

estimated 
for 88,059 
acre-feet 

year) 

$139,078,000  $1.28  $0.35  High Low Low Low Medium Yes N/A TRWD has permit for reuse. 8   

Carrizo-Wilcox Groundwater (Freestone County) 
(Alternative) NTMWD 42,000 $230,043,000  $1.86  $0.45  High Low Medium 

Low Medium Medium 
Low 

No 
(alternative) No 

Requires coordination with 
local groundwater districts.  
Competing uses for water. 

1   

Carrizo-Wilcox Groundwater Wood/Upshur/Smith 
(Alternative) DWU 30,267 $161,063,000  $2.06  $0.69  High Low Medium 

High Medium Medium No 
(alternative) No 

Requires coordination with 
local groundwater districts.  
Competing uses for water. 

2   

Cypress Basin Supplies (Lake O' the Pines) (Alternative) NTMWD 87,900 $361,876,000  $1.66  $0.74  High Low Low Medium 
Low 

Medium 
Low 

No 
(alternative) 

Not 
inconsistent 

Requires IBT, renegotiating 
existing contracts, & 
contract with NETMWD. 

20   

Main Stem Trinity River Pump Station (Recommended)  DWU and 
NTMWD 87,839 $116,224,000  $0.47  $0.14 High Low Low Low Medium Yes N/A Requires water right permit 

amendment. 4   

Main Stem Balancing Reservoir (Recommended) DWU 114,342 $674,463,000  $1.86  $0.54  High Low Low Low Medium Yes N/A Requires water right permit 
amendment. 22   

Tehuacana Reservoir (Recommended) TRWD 41,600 $742,730,000  $4.24  $0.46  High Medium high Medium Medium Medium 
Low 

No 
(alternative) N/A Requires new water rights 

permit. 7   

Lake Ralph Hall and Reuse (Recommended) b UTRWD 52,437 $316,160,000  $1.79  $0.25  High High Medium 
Low 

Medium 
Low 

Medium 
Low Yes N/A Requires IBT. Water right 

obtained 11 
Costs are based on total 
from reservoir and ultimate 
reuse  

Lake Columbia (Recommended) DWU 56,050 $327,187,000  $2.80  $1.48  High Low Medium Medium Medium No 
(alternative) Yes Requires contract with 

ANRA and IBT. 18   

a This volume is included is TRWD Integrated Pipeline above.                
b Ultimate volume. 2070 volume is 50,121 ac-ft/yr.                
c Rankings are based on quantitative data contained in Tables P.3 and P.4 of Appendix P.             
d Cost is for connection from Lake Palestine to IPL and connection to Bachman WTP. The cost of the IPL is included separately.           
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5B.2 Gulf of Mexico with Desalination 

The cost of desalination has been decreasing in recent years, and some municipalities in Florida and 

California have been developing desalinated seawater as a supply source.  The State of Texas has 

sponsored initial studies of potential seawater desalination projects (3), and this is seen as a potential 

future supply source for the state.  Because of the cost of desalination and the distance to the Gulf of 

Mexico, seawater desalination is not a particularly promising source of supply for Region C.  However, 

seawater desalination has been mentioned through public input during the planning process, and it was 

evaluated in response to that input. 

The supply from seawater desalination is essentially unlimited, but the cost is a great deal higher than the 

cost of other water management strategies for Region C.  Developing water from the Gulf of Mexico with 

desalination is not a recommended or alternative strategy for any water supplier in Region C. 

5B.3 Sulphur Basin Supplies 

Previously recommended or alternative water management strategies from the Sulphur River Basin in 

past Region C Plans include: Marvin Nichols Reservoir, Wright Patman Lake (including reallocation of flood 

storage), Lake George Parkhouse North, and Lake George Parkhouse South. All of these reservoirs are 

located in the Region D (North East Texas) Regional Water Planning Area.  Marvin Nichols Reservoir would 

be located on the Sulphur River upstream from its confluence with White Oak Creek.  The dam would be 

in Titus and Red River counties and would also impound water in Franklin County.  Wright Patman Lake is 

an existing reservoir on the Sulphur River, about 150 miles from the Metroplex.  It is owned and operated 

by the U.S. Army Corps of Engineers, and the City of Texarkana has contracted with the Corps of Engineers 

for storage in the lake and holds a Texas water right to use up to 180,000 acre-feet per year from the lake. 

The two Parkhouse reservoirs are described later in this chapter.   

The Region C entities that are interested in development of Sulphur Basin Supplies (NTMWD, TRWD, 

Dallas, UTRWD, and Irving), along with the Sulphur River Basin Authority, have formed a Joint Committee 

on Program Development (JCPD). Since 2001, the JCPD has provided more than $5 million to the SRBA to 

further investigate the development of potential water supply sources in the Sulphur River Basin. Ongoing 

Sulphur Basin Feasibility studies are being conducted by the U.S. Army Corps of Engineers, SRBA and the 

JCPD. At the direction of SRBA and the JCPD, these ongoing studies are seeking to address concerns from 

Region D entities regarding the protection of natural resources, environmental impacts, and the socio-
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economic impacts of developing water supply within Region D and the Sulphur Basin. As a result, these 

ongoing studies have identified additional options for water supply in the Sulphur Basin that may address 

concerns from Region D and would also develop supply needed for Region C and Region D entities.  

As identified in the 2014 Sulphur River Basin studies (14), this 2016 Region C Water Plan recommends a 

combined strategy of Marvin Nichols Reservoir with the reallocation of flood storage to conservation 

storage in Wright Patman Lake. This combination is referred to in this report as the Sulphur Basin Supplies 

strategy.  The combination strategy may enable the Marvin Nichols Reservoir to be developed with a 

smaller footprint. The proposed Sulphur Basin Supplies strategy would yield nearly 600,000 acre-feet per 

year (calculated using TCEQ WAM models, assuming Lake Ralph Hall is senior, and accounting for 

environmental flows).  The Sulphur Basin Supplies strategy is a recommended water management 

strategy for NTMWD, UTRWD, and TRWD.  It is also an alternative strategy for Dallas and the City of Irving.  

Approximately 80 percent of the water supplied from the Sulphur Basin Supplies strategy is expected to 

serve customers of wholesale water providers in Region C and approximately 20 percent would serve 

water needs in Region D.  

The 2014 Sulphur River Basin studies (14) evaluated a total of sixty combinations of alternative scales and 

locations of new surface water development in the Sulphur Basin.  Based on these analyses, ongoing 

strategy optimization is focused on reallocated storage at Wright Patman between elevation 232.5 and 

elevation 242.5 in combination with new storage at the Marvin Nichols site.   For the purpose of the 2016 

Region C Plan, the Sulphur Basin Supplies Strategy assumes the reallocation of Wright Patman to 232.5 

and new storage at Marvin Nichols site for a conservation pool elevation of 313.5.  (Appendix P contains 

a technical memo and strategy analysis of the Sulphur Basin Supplies which shows the division of yield 

between the Wright Patman portion and the Marvin Nichols portion, as well as the proposed allocations 

of that yield to Region C users that has been assumed for this regional plan. Appendix Y contains a detailed 

quantitative analysis on the Marvin Nichols (313.5 msl) portion of the Sulphur Basin Supplies strategy.) 

In July 2015, the Region D Water Planning Group raised an objection to the inclusion of the Marvin Nichols 

Reservoir (as part of the Sulphur Basin Supplies strategy) in the 2016 Region C Initially Prepared Plan.  

Subsequent to this objection, TWDB determined that an interregional conflict did exist between the 

Region C and D IPPs and ordered mediation to resolve the conflict.  Based on the resulting mediation 

agreement, the Marvin Nichols portion of the Sulphur Basin Supplies strategy has been modified to begin 

in 2070 rather than in 2050 (as it was presented in the IPP). The Wright Patman portion of the Sulphur 
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Basin Supplies strategy is still shown beginning in 2050. Further information on this 2016 Interregional 

Conflict is presented in Section 10.6 of this report. 

As with most major reservoir projects, the Sulphur Basin Supplies strategy will have significant 

environmental impacts.  At the conservation pool elevations mentioned above, the Marvin Nichols 

component would inundate an estimated 41,722 acres, while the pool raise at Wright Patman Lake would 

inundate an additional 9,429 acres over and above the current “average” conservation pool elevation.  Of 

that additional acreage, the Corps of Engineers has estimated that 7,126 acres are not currently owned 

by the U.S. Government in a fee title interest and would require purchase. Studies are currently underway 

to optimize the combination in terms of cost, environmental, and social impacts, and the final strategy 

may differ somewhat in terms of specific elevation at either or both components of the project. 

The 1984 U.S. Fish and Wildlife Service Bottomland Hardwood Preservation Program (5) classified some of 

the land that would be flooded as a Priority 1 bottomland hardwood site, which is “excellent quality 

bottomlands of high value to key waterfowl species.”  The proposed location of the Marvin Nichols 

Reservoir (313.5 msl) will reduce but not eliminate the impact on bottomland hardwoods compared to 

the Marvin Nichols reservoir at elevation 328 feet, msl proposed in previous Region C Water Plans. 

Permitting the project and developing appropriate mitigation for the unavoidable impacts will require 

years, and it is important that water suppliers start that process well in advance of the need for water 

from the project.  Development of the Sulphur Basin Supplies will require interbasin transfer permits to 

bring the water from the Sulphur River Basin to the Trinity River Basin.  The project will include a major 

water transmission system to bring the new supply to the Metroplex.  The project will make a substantial 

water supply available to the Metroplex, and the unit cost is less than that of most other major water 

management strategies. 

As discussed in Section 5C, the Sulphur Basin Supplies is a recommended strategy for the North Texas 

Municipal Water District (174,800 acre-feet per year), the Tarrant Regional Water District (280,000 acre-

feet per year), and Upper Trinity Regional Water District (35,000 acre-feet per year).  Further quantitative 

data for this recommended strategy is contained in Appendix P and Appendix Y. The Sulphur Basin 

Supplies is an alternative strategy for Dallas Water Utilities and the city of Irving.  The Region C capital cost 

for the recommended strategy is $4.5 billion.  The capital cost for the alternative strategy involving Dallas 

Water Utilities and City of Irving is approximately $4.8 billion.   
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5B.4 Marvin Nichols (elevation 328 msl) Strategy 

The larger configuration of Marvin Nichols Reservoir (at elevation 328 feet, msl) that was included in the 

previous three Region C Water Plans (2001, 2006, and 2011) is being retained as an alternative strategy 

for the 2016 Region C Water Plan.  This strategy is being retained as an alternative because Region C 

recognizes that there are inherent risks and impacts associated with Sulphur Basin Supplies (described in 

Section 5B.3 above) which may prevent it from being implemented, particularly the reallocation of flood 

storage at Wright Patman Lake (see paragraph below for further detail). The Marvin Nichols 328 feet, msl 

strategy is an alternative strategy for NTMWD, TRWD, UTRWD, and Irving.  The total capital cost for this 

alternative strategy is expected to be approximately $4.3 billion. The amount of supply expected to be 

used by Region C for this alternative strategy would be 489,800 acre-feet per year (with 20 percent of the 

yield being used locally in Region D). Further quantitative data for this alternative strategy is contained in 

Appendix P and Appendix Y. Based on the interregional conflict resolution agreement reached between 

Regions C and D, the Marvin Nichols (328 feet, msl) alternative strategy would not be online until 2070 

for any participants. 

Reallocation of flood storage at Wright Patman Lake at the scale envisioned for the Sulphur Basin Supplies 

strategy will require recommendation by the Corps of Engineers/Department of the Army and approval 

by the United States Congress.  Prior to making a recommendation, the Corps will need to conduct a 

detailed evaluation of impacts associated with raising the conservation pool elevation.  Potentially 

significant impacts could include inundation of natural resources within the flood pool, loss of flood 

protection downstream, increased impacts to cultural resources on the reservoir perimeter, effects on 

the Congressionally-established White Oak Creek Mitigation Area in the upper reaches of the Wright 

Patman flood pool, and reduced flexibility in International Paper’s effluent management operations 

downstream of the dam.  Wright Patman reallocation may also be constrained by Dam Safety 

considerations.  As more detailed studies seek to develop an understanding of the tradeoffs between the 

environmental impacts at Wright Patman in comparison with the predicted impacts of new storage at the 

Marvin Nichols site, the risk exists that Patman reallocation may be constrained by either policy or 

environmental issues, or both.   

5B.5 Lake Texoma 

Lake Texoma is an existing Corps of Engineers reservoir on the Red River on the border between Texas 

and Oklahoma.  Under the terms of the Red River Compact, the yield of Lake Texoma is divided equally 
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between Texas and Oklahoma.  Lake Texoma is used for water supply, hydropower generation, flood 

control, and recreation.  In Texas, the North Texas Municipal Water District, the Greater Texoma Utility 

Authority, the City of Denison, TXU, and the Red River Authority have contracts with the Corps of 

Engineers and Texas water rights allowing them to use water from Lake Texoma (7). 

The U.S. Congress has passed a law allowing the Corps to reallocate an additional 300,000 acre-feet of 

storage in Lake Texoma from hydropower use to water supply, 150,000 acre-feet for Texas and 150,000 

acre-feet for Oklahoma.  The North Texas Municipal Water District has purchased 100,000 of the 150,000 

acre-feet of storage for Texas and has a Texas water right to divert an additional 113,000 acre-feet per 

year from Lake Texoma.  The remaining 50,000 acre-feet of storage has been purchased by Greater 

Texoma Utility Authority, which has a Texas water right to divert an additional 56,500 acre-feet per year 

based on this storage. 

Further reallocation of hydropower storage to water supply in Lake Texoma would provide additional 

yield.  According to the Corps of Engineers, the firm yield of Lake Texoma with all hydropower storage 

reallocated to water supply would be 1,088,500 acre-feet per year (8).  Texas’ share would be 544,250 

acre-feet per year, leaving about 220,000 acre-feet per year of additional supply available to Texas by the 

reallocation of more hydropower storage to municipal use (beyond the supplies already contracted for 

and the currently authorized reallocation).  Further reallocation would require a new authorization by 

Congress. 

Lake Texoma is only about 50 miles from the Metroplex.  The lake has elevated levels of dissolved solids, 

and the water must be blended with higher quality water or desalinated for municipal use.  The elevated 

dissolved solids in Lake Texoma would have some environmental impacts whether the water is used by 

blending or desalination.  Use for most Region C needs will require an interbasin transfer permit.  Blending 

water from Lake Texoma with water from other sources provides an inexpensive supply for Region C. 

Blending Lake Texoma supplies with potential supplies from Lower Bois d’Arc Creek Reservoir and the 

Sulphur Basin Supplies strategy is a recommended strategy for North Texas Municipal Water District. The 

recommended strategy provides approximately 98,000 acre-feet per year for North Texas Municipal 

Water District.   

Desalination provides treated water but is a more expensive strategy, and there are uncertainties in the 

long-term costs.  The estimated costs for desalination of water from Lake Texoma are based on current 

cost information for large desalination facilities.  However, they are more uncertain than other cost 
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estimates in this plan for a number of reasons.  There is not an established track record of success in the 

development of large brackish water desalination facilities.  Most of the large desalination facilities built 

to date are located on or near the coast.  If a 100 million gallon per day or larger plant were to be 

developed for Lake Texoma water, it would be the largest inland desalination facility in the world.  In 

addition, the method and cost of brine disposal for such a facility are uncertain.  Brine disposal has the 

potential to significantly increase the estimated cost for desalination.  Detailed studies to solidify the cost 

estimates will be required if this strategy is pursued.  Desalination of Lake Texoma was evaluated as an 

alternative strategy for North Texas Municipal Water District and Dallas Water Utilities.  North Texas 

Municipal Water District’s desalination strategy will be implemented at a location north of the Metroplex.  

The supply available from this strategy is approximately 39,235 acre-feet per year and the capital cost for 

this strategy is approximately $623 million. Dallas Water Utilities is proposing a strategy based on the 

supplies at Lake Texoma that are not authorized.  The strategy will develop approximately 146,000 acre-

feet per year with a capital cost of $ 1.5 billion. 

As discussed in Section 5C, Lake Texoma is a recommended source of additional water supply for the 

North Texas Municipal Water District (blending with Lower Bois d’Arc Creek Reservoir and Sulphur Basin 

Supplies) and Greater Texoma Utility Authority (desalination).  It is an alternative source of supply for 

North Texas Municipal Water District (desalination), Dallas Water Utilities, and Upper Trinity Regional 

Water District. 

5B.6 Water from Oklahoma 

Several wholesale water providers in the Metroplex have been pursuing the purchase of water from 

Oklahoma.  At the present time, the Oklahoma Legislature has established a moratorium on the export of 

water from the state. Since the 2011 Plan, the Tarrant Regional Water District pursued a case in Federal 

Court to determine whether this moratorium could be overturned, and the Supreme Court subsequently 

ruled in favor of Oklahoma.  For the long term, Oklahoma remains a potential source of water supply for 

Region C.  

Raw water from Oklahoma would be a relatively inexpensive supply and would have relatively low 

environmental impacts because of the use of existing sources.  Water from Oklahoma is a recommended 

strategy for North Texas Municipal Water District (50,000 acre-feet per year), with a capital cost of $167.5 

million.  It is identified as an alternative strategy for the Tarrant Regional Water District (50,000 acre-feet 

per year) and the Upper Trinity Regional Water District (15,000 acre-feet per year).   



 
 

2016 Region C Water Plan  5B.13 

5B.7 Tarrant Regional Water District and Dallas Integrated Pipeline 

The Tarrant Regional Water District (TRWD) and Dallas Water Utilities (DWU) are cooperating to construct 

the Integrated Pipeline, which will deliver water to Tarrant and Dallas Counties from Lake Palestine, Cedar 

Creek Lake, and Richland-Chambers Reservoir. The pipeline will have a capacity of about 350 mgd, with 

about 200 mgd for TRWD and 150 mgd for Dallas. Dallas’s share of the project will deliver water from Lake 

Palestine and is discussed in Section 5B.12 below. TRWD’s share will have the capacity to deliver about 

179,000 acre-feet per year from Cedar Creek Lake and Richland-Chambers Lake (assuming a 1.25 peaking 

factor). The project is a recommended water management strategy for TRWD and DWU, and the capital 

cost is $1.7 billion.   

5B.8 Lower Bois d’Arc Creek Reservoir 

The proposed Lower Bois d’Arc Creek Reservoir was a recommended strategy for the North Texas 

Municipal Water District in the 2001, 2006, and 2011 Region C Water Plans (1,12,13).  The project is located 

in Region C on Bois d’Arc Creek in Fannin County, northeast of the city of Bonham.  It would yield 120,200 

acre-feet per year and would provide an inexpensive source of supply for Region C.  The project would 

inundate 17,068 acres.  The 1984 Fish and Wildlife Service Texas Bottomland Hardwood Preservation 

Program (5) report classified the Bois d’Arc Creek bottoms in the reservoir area as Priority 4 bottomland 

hardwoods, which are “moderate quality bottomlands with minor waterfowl benefits.”  NTMWD has 

received a water right permit (including an interbasin transfer permit) and is currently seeking a Federal 

Section 404 permit for the project.  Lower Bois d’Arc Creek Reservoir is a recommended water 

management strategy for the North Texas Municipal Water District and would have a capital cost of 

$625.6 million including water transmission facilities. 

5B.9 George Parkhouse Lake (North) 

George Parkhouse Lake (North) is a potential reservoir located in Region D on the North Sulphur River in 

Lamar and Delta Counties.  It would yield 148,700 acre-feet per year (with 118,960 acre-feet per year 

available for Region C), but its yield would be reduced substantially by development of Lake Ralph Hall or 

Marvin Nichols Reservoir.  George Parkhouse Lake (North) would provide an inexpensive source of supply 

for Region C.  The project would inundate 15,359 acres.  A large portion of the land impacted is cropland 

or pasture.  There are no designated priority bottomland hardwoods located within or adjacent to the 

site.  Development would require a water right permit and an interbasin transfer permit.  George 

Parkhouse Lake (North) is not a recommended water management strategy for any Region C water 
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supplier.  It is an alternative strategy for the North Texas Municipal Water District and the Upper Trinity 

Regional Water District. 

5B.10 Lake Palestine 

Dallas Water Utilities has a contract with the Upper Neches River Municipal Water Authority for 114,337 

acre-feet per year of water from Lake Palestine and an interbasin transfer permit allowing the use of water 

from the lake in the Trinity River Basin.  Based on the firm yield of the reservoir per TCEQ WAM, the 

available supply to DWU in 2030 is 110,670 acre-feet per year and in 2070 is 106,239 acre-feet per year.  

Lake Palestine is located in East Texas Region on the Neches River.  Dallas Water Utilities plans to connect 

Lake Palestine to its water supply system as part of the Integrated Pipeline Project being developed jointly 

with Tarrant Regional Water District.  Development of a supply from Lake Palestine provides water at a 

low cost and with a low environmental impact, and it is a recommended water management strategy for 

Dallas Water Utilities.  The capital cost for the strategy is approximately $900 million, including Dallas’ 

portion of the Integrated Pipeline. 

5B.11 Neches River Run-of-the-River Diversion 

Lake Fastrill was a recommended water management strategy in the approved 2006 Region C Water Plan 
(12) and the 2007 State Water Plan (15) and was designated by the Texas Legislature as a unique site for 

reservoir development. The lake was intended to meet projected water supply needs for the Dallas and 

water user groups in Anderson, Cherokee, Henderson, and Smith Counties in Region I.  A decision of the 

United States Supreme Court on February 22, 2010 not to hear the appeals of the State of Texas and Dallas 

has effectively supported the creation of the Neches River National Wildlife Refuge (NRNWR) and 

rendered the development of Lake Fastrill not feasible at this time. 

In 2013 Dallas and the Upper Neches River Municipal Water Authority (UNRMWA) initiated the Upper 

Neches River Water Supply Project Feasibility Study to evaluate options to replace the Fastrill Reservoir 

project. After considering the various strategy scenarios developed during the course of the study, Dallas 

decided that the preferred Upper Neches Project would include run-of-river diversions of unappropriated 

streamflow from the Neches River operated conjunctively with system operations with Lake Palestine. It 

is anticipated that this project will be online by 2060 and will provide 42 MGD (47,250 acre-feet/year) of 

supply.  This is a recommended strategy for Dallas Water Utilities and the estimated capital cost is $227 

million. 
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5B.12 George Parkhouse Lake (South) 

George Parkhouse Lake (South) is a potential reservoir located in Region D on the South Sulphur River in 

Hopkins and Delta Counties.  It is located downstream from Jim Chapman Lake and would yield 135,600 

acre-feet per year (with 108,480 acre-feet per year available for Region C).  Its yield would be reduced 

substantially by the development of Marvin Nichols Reservoir.  George Parkhouse Lake (South) would 

inundate 28,362 acres. A large portion  of the land impacted is cropland or pasture.  There are no 

designated priority bottomland hardwoods located within or adjacent to the site.  Development would 

require a water right permit and an interbasin transfer permit.  George Parkhouse Lake (South) is not a 

recommended water management strategy for any Region C water supplier.  It is an alternative strategy 

for the North Texas Municipal Water District and the Upper Trinity Regional Water District. 

5B.13 Tarrant Regional Water District Wetlands Project 

The Tarrant Regional Water District has water rights allowing the diversion of return flows of treated 

wastewater from the Trinity River.  TRWD has already developed a reuse project at Richland-Chambers 

Reservoir.  The water is pumped from the Trinity River into the constructed George W. Shannon Wetlands 

for treatment and then pumped into Richland-Chambers Reservoir. TRWD will be developing an additional 

similar reuse project at Cedar Creek Reservoir in the near future that will operate in a similar fashion.  The 

available supply for the Cedar Creek reuse project is 88,059 acre-feet per year by 2070. This supply is 

based on TRWD’s water right for this reuse supply. 

This is a relatively inexpensive source of new supply for the Tarrant Regional Water District, and the 

environmental impacts are low.  It is a recommended strategy for the Tarrant Regional Water District, and 

the estimated capital cost to TRWD is $139 million.   

5B.14 Carrizo-Wilcox Aquifer Groundwater in Freestone and Anderson Counties 
(Region I) 

The Carrizo-Wilcox aquifer covers a large area of east, central, and south Texas.  Organizations (including 

Forestar) and individuals have been studying the development of water supplies in Freestone and 

Anderson Counties and surrounding counties for export.  Metroplex water suppliers have been 

approached as possible customers for the water.   
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Since this is a groundwater supply, no interbasin transfer permit would be required.  Carrizo-Wilcox 

groundwater Freestone/Anderson Counties is an alternative strategy for North Texas Municipal Water 

District. 

5B.15 Carrizo-Wilcox Aquifer Groundwater in Wood, Upshur, and Smith Counties 
(Regions D and I) 

The Carrizo-Wilcox aquifer covers a large area of east, central, and south Texas.  In Dallas’ recent Long 

Range Plan, groundwater from the Carrizo-Wilcox aquifer in Wood, Upshur, and Smith Counties was 

identified as a potential water supply.  This is a relatively expensive source of supply for Region C, with 

delivered raw water costing about $2.06 per thousand gallons until the debt service is paid on the initial 

construction.  Since this is a groundwater supply, no interbasin transfer permit would be required.  

Carrizo-Wilcox groundwater from Wood, Upshur, and Smith counties in Regions C and I is an alternative 

strategy for Dallas Water Utilities. 

5B.16 Cypress Basin Supplies (Lake O’ the Pines) 

Lake O’ the Pines is an existing Corps of Engineers reservoir, with Texas water rights held by the Northeast 

Texas Municipal Water District.  The lake is on Cypress Creek in the Cypress Basin in Senate Bill One water 

planning Region D, the North East Texas Region.  Some Metroplex water suppliers have explored the 

possibility of purchasing supplies in excess of local needs from the Cypress Basin for use in the Metroplex.  

There could be as much as 89,600 acre-feet per year available for export from the basin.  Development of 

this source would require contracts with the Northeast Texas Municipal Water District and other Cypress 

River Basin suppliers with excess supplies and an interbasin transfer permit.  Since this water management 

strategy obtains water from an existing source, the environmental impacts would be low. 

Lake O’ the Pines is about 120 miles from the Metroplex, and the distance and limited supply make this a 

relatively expensive water management strategy.  Obtaining water from the Cypress River Basin is not a 

recommended strategy for any Region C supplier.  It is an alternative strategy for North Texas Municipal 

Water District for an amount of 87,900 acre-feet per year (this is slightly less than the full amount that 

might be available).  The capital cost for this strategy is approximately $362 million. 

5B.17 Indirect Reuse Implementation by Dallas 

Dallas has rights to the return flow for much its water supply and plans to utilize those return flows 

through two projects on the Main Stem of the Trinity River.  Those projects are the Main Stem Pump 
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Station and the Main Stem Balancing Reservoir.  More detail is provided on these two specific projects in 

Section 5C.1 under Dallas.  The Main Stem Pump Station is anticipated to be online in 2020 and provide 

34,751 acre-feet per year of supply.  The Main Stem Balancing Reservoir is anticipated to be online in 2050 

and provide as much as 114,342 acre-feet per year of supply by 2070. 

5B.18 Main Stem Trinity River Pump Station (NTWMD) 

The Main Stem Trinity River Pump Station will divert water from the Trinity River for delivery to the North 

Texas Municipal Water District (NTMWD) East Fork Wetlands. NTMWD is developing an agreement with 

the Trinity River Authority to purchase to up 50 million gallons per day of return flows from the main stem 

of the Trinity River that originate from TRA’s Central Regional Wastewater System. Initially this pump 

station will deliver up to 53,135 acre-feet per year, but use of this pump station will diminish over time as 

more of NTWMD’s own return flow is available from their wastewater plants located on the East Fork of 

the Trinity River. This is a recommended strategy for NTMWD.  The capital cost of a 90 MGD pump station 

that will supply both NTMWD and DWU is approximately $161 million, of which NTMWD’s share is $116 

million and DWU’s share is $44 million.   

5B.19 Tehuacana Reservoir 

Tehuacana Reservoir is a proposed reservoir on Tehuacana Creek in Freestone County in Region C.  It was 

an alternative strategy for the Tarrant Regional Water District in the 2001, 2006, and 2011 Region C Water 

Plans (1,12,13).  Tehuacana Reservoir would flood nearly 15,000 acres adjacent to Richland-Chambers 

Reservoir and would have a yield of 41,600 acre-feet per year.  There are no priority bottomland 

hardwoods within the site.  Development of this supply would require a new water right permit, 

construction of the reservoir, and up-sizing TRWD’s third pipeline to deliver that water to Tarrant County.  

Tehuacana Reservoir is a recommended water management strategy for Tarrant Regional Water District.  

The capital cost for the strategy is approximately $743 million including the transmission system to Tarrant 

Regional Water District service area. 

5B.20 Lake Ralph Hall and Reuse 

In September 2013, Upper Trinity Regional Water District was granted a water right permit for the 

proposed Lake Ralph Hall, located on the North Fork of the Sulphur River in Fannin County in Region C.  

The reservoir would flood approximately 8,000 acres.  The yield of the project would be 34,050 acre-feet 

per year, and Upper Trinity Regional Water District plans to apply for the right to reuse return flows from 
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water originating from the project (assumed to be 60%), providing an additional 18,387 acre-feet per year.  

(Return flows will increase over time and it has been assumed that the full 18,387 acre-feet per year will 

be available after 2070; 2070 available return flow is estimated at 16,071 acre-feet per year).  Developing 

Lake Ralph Hall and the related reuse is a recommended strategy for the Upper Trinity Regional Water 

District.  The capital cost for the strategy is approximately $316 million.     

5B.21 Lake Columbia 

The Angelina and Neches River Authority has a Texas water right for the development of the proposed 

Lake Columbia on Mud Creek in the Neches River Basin in East Texas Region.  The Authority is pursuing 

development of the reservoir and has applied for a Federal 404 permit from the Corps of Engineers.  In its 

most recent long-range planning effort, Dallas Water Utilities studied purchasing 56,050 acre-feet per 

year from Lake Columbia and delivering the water through Lake Palestine (10).  Lake Columbia would flood 

about 11,500 acres.  According to DWU’s Long-Range Water Supply Plan, the footprint of Lake Columbia 

will impact approximately 5,700 acres of potential wetlands and approximately 5,500 acres of potential 

bottomland hardwoods.  Lake Columbia is a recommended water management strategy for Dallas Water 

Utilities and the project is expected to be online in 2070.  The capital cost for this strategy is approximately 

$327 million including the transmission system for transferring supplies from Lake Columbia to the IPL 

booster pump station at Lake Palestine.   

5B.22 Summary of Recommended Major Water Management Strategies 

Table 5B.2 is a summary of the recommended major water management strategies for Region C.  The 15 

recommended major strategies listed on Table 5B.2 supply a total of 1.6 million acre-feet per year to 

Region C at a capital cost of $12.3 billion.  These projects represent the majority of the total supply from 

strategies (1.79 million acre-feet per year), and represent about half of the cost of all recommended 

strategies ($23.6 billion). Much of the remaining cost of strategies is associated with infrastructure 

projects to treat and deliver this supply to water user groups. 
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Table 5B.2 
Recommended Major Water Management Strategies for Region C 

Strategy Supplier Supply  
(Ac-Ft/Yr) 

Supplier  
Capital Cost 

Supplier Unit Cost 
($/1000 gal.) 

With 
Debt 

Service 

After 
Debt 
Paid 

Toledo Bend Reservoir NTMWD 100,000 $1,248,461,000 $4.07 $0.95 

Sulphur Basin Supplies 
NTMWD 174,800 $1,206,634,000 $2.18 $0.51 

TRWD 280,000 $3,004,413,000 $3.47 $0.82 
UTRWD 35,000 $305,499,000 $2.78 $0.65 

TRWD Integrated 
Pipeline TRWD 179,000(a) $1,733,914,000 $3.41 $0.42 

Lower Bois d'Arc Creek 
Reservoir NTMWD 120,200 $625,610,000 $1.55 $0.22 

Lake Palestine DWU 110,670 $900,817,000 $4.68 $2.56 

New Lake Texoma 
(Blend) NTMWD 97,838 $521,775,000 $3.56 $0.90 

TRWD Wetlands TRWD 88,059 $139,078,000 $1.28 $0.35 

Lake Ralph Hall and 
Reuse UTRWD 52,437(b) $316,160,000 $1.79 $0.25 

Main Stem Pump Station DWU 34,751 $44,481,000 $0.47 $0.14 

Main Stem Balancing 
Reservoir DWU 114,342 $674,463,000 $1.86 $0.54 

Main Stem Pump Station NTMWD 53,088 $71,743,000 $0.47 $0.14 
Lake Columbia DWU 56,050 $327,187,000 $2.80 $1.48 
Oklahoma NTMWD 50,000 $167,541,000 $1.56 $0.70 
Neches Run-or-River DWU 47,250 $226,790,000 $2.14 $0.91 
Lake Tehuacana TRWD 41,600 $742,730,000 $4.24 $0.46 

Region C Total(c)   1,795,148 $23,640,306,000      

Note:  The costs and unit costs in Table 5B.2 may be different from those in Table 5B.1 because the 
amounts and participants may be different.  

(a) The TRWD Integrated Pipeline is not a new supply to the region and is not included in the Region C 
Total supply. 
(b) The ultimate project supply is 52,437 ac-ft/yr (including all return flow). The 2070 supply is 50,121 
ac-ft/yr (with not all of the return flow being available in 2070). 

(c) This is the total in the whole region for all strategies, not the total of strategies in this table. 
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