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BOIS D’ARC LAKE

TECHNICAL MEMORANDUM
Potential Sponsor(s): NTMWD
WMS/Project Type: New Surface Water (Reservoir)
Potential Supply Quantity: 120,200 ac-ft/yr (107 mgd)
Implementation Decade: 2022
Strategy Capital Cost: $939,638,000
Unit Water Cost ($/kgal) $1.49 during Debt Service; $0.25 after Debt Service

STRATEGY DESCRIPTION

The proposed Bois d’Arc Lake, formerly known as Lower Bois d’Arc Creek Reservoir, was a recommended
strategy for the North Texas Municipal Water District (NTMWD) in the past four Region C Water Plans.
The project is located in Region C on Bois d’Arc Creek in Fannin County, northeast of the City of Bonham.
At the conservation pool elevation of 534 feet MSL, the lake will have a surface area of 16,641 acres and

a capacity of 367,609 acre-feet.

This project is currently under construction and includes the dam and lake, raw water intake, and
transmission pipeline to the Leonard Water Plant (also currently under construction), and approximately
19,000 acres of mitigation. Impoundment of water is expected to begin in 2021 with initial operation

beginning in 2022.
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Figure 1: Bois d’Arc Lake
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Source: https://boisdarclake.org/

SUPPLY DEVELOPMENT (QUANTITY, RELIABILITY, QUALITY)

Water Quantity

Bois d’Arc Lake is permitted to divert 175,000 acre-feet per year. The firm yield of the reservoir is 120,200
acre-feet per year, which was obtained using the Red River Water Availability Model with the instream
flow requirements specified in the water right. Supplies shown in 2020 are lower than the firm yield due
to the assumption that the lake will be in the process of filling and there would be no diversions before

2022. The decrease over time is due to projected sedimentation buildup.

Table 1: Summary of Quantities

Description 2020 2030 2040 2050 pLo (0] 2070

NTMWD 0 120,200 | 120,200 | 119,200 | 118,400 | 117,600
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Reliability
The reliability of this water is high. This strategy will also add redundancy to NTMWD’s overall water

supply system during the early decades of use.

Water Quality

Water quality is expected to be good. Based on water quality modeling conducted for permitting, the

average total dissolved solids in Bois d’Arc Lake are expected to be less than 200 mg/I.

ENVIRONMENTAL CONSIDERATIONS

Bois d’Arc Lake would inundate 16,641 acres, and construction of the project would impact a total of
17,068 acres for the dam and lake and 860 acres for the transmission system. A jurisdictional
determination was conducted for the reservoir in 2007. Based on this study, there are 5,874 acres of
wetlands and 651,024 linear feet of streams within the project site. The vegetative cover types for the

lake and dam are shown on Table 2.

Table 2: Vegetation Cover Types for Bois d’Arc Lake

Habitat Type Acreage

Evergreen Forest 228
Upland / Deciduous Forest 2,216
Riparian Woodland / Bottomland Hardwood 1,728
Forested Wetland 4,602
Shrubland 63
Shrub Wetland 49
Grassland / Old Field 4,761
Emergent / Herbaceous Wetland 1,223
Cropland 1,757
Riverine 219
Lacustrine 87
Tree Savanna 132
Shrub Savanna 4
Grand Total 17,068

There are three federally listed threatened and endangered species in Fannin County (interior least tern,
piping plover and red knot), but there are no habitats for these species within the Bois d’Arc Lake project

area. Of the state listed species potentially located in Fannin County, five fish, three mussel and three
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reptile species have potential habitat in the project area. However, none of these species were observed
or collected during field studies for the reservoir.

NTMWD developed a mitigation plan to mitigate for impacts associated with the reservoir project. This
plan has been accepted by the state and the USACE. Mitigation construction has begun.

PERMITTING AND DEVELOPMENT

NTMWD has been granted the necessary permits to construct Bois d’Arc Lake. These permits include a

water right permit, an interbasin transfer permit, and a Section 404 permit.

The project is currently under development and expected to be online by 2022.

COST ANALYSIS

The cost estimate for Bois d’Arc Lake is based on actual construction costs provided by NTMWD and as
reported in the project’s Monthly Program Reporting. Financing costs are based on actual financing terms
and conditions for the project. Other annual costs were developed following TWDB guidance for operation

and maintenance costs.
Cost estimates for this strategy are included in Appendix Q.
Table 3: Summary of Costs

Unit Cost ($/1,000 gal)

Entity Capital Cost With Debt After Debt Table for Details

Service Service

NTMWD $939,638,000 $1.49 $0.25

WATER MANAGEMENT STRATEGY EVALUATION

Bois d’Arc Lake will provide NTMWD with sufficient supply to meet its demands through 2030. It also
provides a new fresh water source that NTMWD intends to use to blend with its existing Lake Texoma

supplies. These two sources will provide sufficient water to NTMWD for the next 20 years.

Additionally, the development of the lake and approved mitigation will provide approximately 50,000
acres of aquatic and terrestrial habitat along a 42-mile corridor adjacent to and connected by Bois d’Arc

Creek.
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WATER USER GROUP APPLICATION

The Bois d’Arc Lake project is a recommended strategy for NTMWD. Water from Bois d’Arc Lake will be
used as part of NTMWD’s system and will meet the needs of NTMWD customers. Consideration was given
to where the water can be used based on the IBT permit. No customers outside of the Red and Trinity

Basins, and Sulphur Basin within Fannin County, were assigned supply from this strategy.

REFERENCES

Freese and Nichols, Inc., Alan Plummer Associates, Inc., Chiang, Patel & Yerby, Inc.,, and Cooksey
Communications, Inc.: 2016 Region C Water Plan, prepared for the Region C Water Planning Group,
Fort Worth, January 2016.

Texas Commission on Environmental Quality, Texas Water Right Permit No. 12151, issued June 26, 2015.

U.S Army Corps of Engineers Tulsa District: Final Environmental Impact Statement Lower Bois d’Arc Creek
Reservoir, Fannin County, Texas, November 2017.
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LAKE RALPH HALL AND REUSE
TECHNICAL MEMORANDUM
Potential Sponsor(s): UTRWD
WMS/Project Type: New Surface Water (Reservoir)

39,220 ac-ft/yr (firm yield of Lake Ralph Hall)
Potential Supply Quantity:
21,179 ac-ft/yr (reuse of water from Lake Ralph Hall)

Implementation Decade: 2030

Strategy Capital Cost: $443,090,730

$1.40 during Debt Service; $0.25 after Debt Service with reuse
Unit Water Cost ($/kgal)
$2.15 during Debt Service; $0.38 after Debt Service without reuse

STRATEGY DESCRIPTION

Lake Ralph Hall is proposed new reservoir on the North fork of the Sulphur River in Fannin County in
Region C. The lake would store 160,235 acre-feet of water and inundate 7,605 acres at the normal pool
elevation of 551 ft msl. This project is sponsored by the Upper Trinity Regional Water District (UTRWD)
that has a water right permit to impound and divert 45,000 acre-feet per year from Lake Ralph Hall. Of
this amount, 39,220 acre-feet per year is firm supply. UTRWD was also granted a state water right to
reuse return flows from water originating from the project, providing an additional 21,179 acre-feet per
year by 2070. The source of this reuse water will be various UTRWD WWTPs in the Lewisville Lake Basin,
based on a percentage of effluent that originates from Lake Ralph Hall. This reclaimed water would

augment UTRWD’s supply in Lewisville Lake.

The strategy includes construction of the Lake Ralph Hall, a 54-inch, 30-mile transmission pipeline from
the reservoir to a new 20 million gallon (MG) balancing reservoir, a 2,400 HP lake intake pump station
(intake is sized for full permitted amount), and land acquisition of the reservoir site and transmission

system easements. These elements are shown in Figure 1.

The Lake Ralph Hall project would include the construction of an earth-filled dam embankment across the
valley of the North Sulphur River with a concrete uncontrolled principal spillway located adjacent to the
existing channel of the river and an excavated unlined earthen channel emergency spillway. The surface
area of the reservoir would be approximately 7,605 acres and the reservoir would have a maximum depth

at the dam of approximately 90 ft.
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Figure 1: Lake Ralph Project Area

Source: Draft Lake Ralph Hall Environmental Impact Statement

SUPPLY DEVELOPMENT (QUANTITY, RELIABILITY, QUALITY)

Water Quantity

The supply available from Lake Ralph Hall was determined using the Sulphur Basin WAM and project-
specific environmental flows. The firm yield of the reservoir is 39,220 acre-feet per year (Brandes, 2019).
The water right for Lake Ralph Hall also authorizes the reuse of wastewater discharges from Lake Ralph
Hall water used. This reuse is limited to the actual amount discharged. Based on the projected use of the

of the lake, the amount of reuse is estimated to be 21,179 acre-feet per year by 2040. This is
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