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Executive Summary

A.
A.l

Introduction

Authorization, Objectives, and Scope

In August 2012, Dallas Water Utilities staff briefed the Dallas City Council concerning the
need to update Dallas’ previous long-range water supply plan. In September 2012, the
City of Dallas retained HDR Engineering, Inc. (HDR) to develop the 2014 Dallas Long
Range Water Supply Plan (2014 LRWSP). The development of the 2014 LRWSP was
authorized under Contract No. 12-015E as approved at the September 26, 2012, Dallas
City Council meeting as agenda item No. 41.

The last full review of Dallas’ Long Range Water Supply plan was in 1989 with
subsequent updates in 2000 and 2005. Since 1997, when Senate Bill 1 was passed,
Dallas has participated in the state water planning process as overseen by the Texas
Water Development Board (TWDB) through Dallas’ participation in the Region C
Regional Water Planning Group (Region C RWPG). The current Region C planning
cycle schedule requires Dallas to provide a list of Recommended and Alternative Water
Management Strategies (WMS) to the Region C RWPG in late 2014 / early 2015 for
inclusion in the 2016 Region C Regional Water Plan (RWP).

The objectives of the 2014 LRWSP are to:

e Update population and water demand projections through 2070 considering revisions
to Dallas’ service area,

e Review current and future supply quantities from existing supplies through 2070,

e Analyze the impact of water conservation on demand,

o Compare and select water management strategies,

¢ |dentify treatment, transmission and other infrastructure needs, and

e Recommend an implementation plan.

The scope of work for the development of the 2014 LRWSP includes the following tasks
to accomplish the above objectives:

e Collecting and analyzing data from previous studies including recent DWU water use
and wastewater discharge data,

e Developing population forecasts and future estimates of water demands and
wastewater discharges,

e Evaluating current and estimated future supply from existing sources considering the
potential effects of a warmer climate on reservoir evaporation and yields,

e Evaluating the impact of Federal / State regulations and permitting requirements,

e Evaluating, ranking and selecting water management strategies,

¢ Identifying infrastructure requirements and integration plans, and

¢ Developing implementation plans for selected strategies and preparation of a report.
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A.2

A.3

The result of this effort is the development of the 2014 LRWSP for Dallas to meet the
demands of its citizens and customers through 2070 and beyond.

Coordination with Related Studies

A number of related studies were underway during the development of the 2014 LRWSP
and information from these studies was included in the 2014 LRWSP. These studies
include:

e 2016 Region C Regional Water Plan — Region C Regional Water Planning Group

e Sulphur River Basin Wide Study — Sulphur River Basin Authority

e Upper Neches River Water Supply Study — Upper Neches River Municipal Water
Authority

o Dallas Reclaimed Water Delivery System Feasibility Study — Bureau of Reclamation

Coordination with Customer Cities & Public
Involvement

The study team conducted public and customer meetings during the planning process to
solicit input from citizens, customer cities, and select stakeholders including
environmental interests. The intent was to start a dialogue early on that provided the best
information on which Dallas could build the plan. These meetings were documented and
comments were addressed as appropriate throughout the planning study.

Planning Area

Recommended Planning Area

HDR, in cooperation with Dallas, is recommending that Dallas’ planning area for the
2014 LRWSP be the same as the current service area and list of current customers.
Dallas is not actively planning to meet the needs of any entity other than those that it
currently serves within its service area. The 2014 LRWSP is focused on meeting the
needs of a growing City of Dallas and the growth of its current customer cities. These
customers are shown in Table ES-1 along with estimates of the current and 2070
demands on the Dallas system.
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Table ES-1. Summary of Dallas Customers - Current and Projected 2070 Demands*
Source: Section 2.4, Table 2-1

Entity Name Type of Supply Contract Expiration Approximate Current Projected
Date Demand on Dallas Demand on Dallas
(MGD) in 2070 (MGD)
Addison Treated Jan. 6, 2042 5.4 10.4
Balch Springs ? Treated Sep. 11, 2015 25 3.4
Carrollton Treated Jun. 29, 2043 21.0 20.4
Cedar Hill ® Treated Sep. 26, 2044 9.3 15.2
Cockrell Hill Treated Feb. 22, 2044 0.4 1.0
Combine WSC ° Treated Dec. 14, 2035 0.3 0.6
Coppell Treated Nov. 18, 2017 9.8 9.9
Dallas Retail Customers Treated N/A 245.6 359.3
Dallas County-Other Treated N/A 0.8 0.3
Denton Untreated Aug. 7, 2015 0.0 56.7
DeSoto Treated Aug. 24, 2043 8.4 12.2
DFW Airport Treated Oct. 23, 2015 2.6 4.1
Duncanville Treated Sep. 30, 2044 5.4 515
Ellis County WCID #1 Treated Aug. 13, 2033 0.0 0.0
Farmers Branch Treated Aug. 1, 2040 8.1 10.4
Flower Mound Treated Jan. 21, 2017 7.6 7.8
Glenn Heights Treated Feb. 12, 2022 1.6 5.7
Grand Prairie Treated Jan. 6, 2042 19.6 30.0
Grapevine ° Untreated Jun. 14, 2030 3.1 3.0
Hutchins © Treated Mar. 31, 2042 1.3 6.0
Irving Treated Jun. 30, 2033 15.3 4.5
Irving ' Treatment Jun. 30, 2033 53.4 56.8
Lancaster Treated Nov. 11, 2041 6.8 13.5
Lewisville Treated Jun. 4, 2016 1.1 12.8
Lewisville " Untreated Dec. 17, 2016 18.0 18.0
Ovilla Treated Dec. 14, 2035 1.0 4.1
Red Oak Treated Aug. 13, 2033 0.1 1.7
Seagoville Treated Feb. 2, 2043 1.8 3.2
The Colony Treated Nov. 4, 2040 5.9 6.3
UTRWD'' Untreated Feb. 12, 2022 34.2 54.0
Manufacturing Uses Treated N/A 24.4 30.5
Mining Uses' Treated N/A 0.3 0.2
Steam-Electric Uses '’ Untreated Jan. 1, 2051 ¢ 4.5 4.5
Irrigation Uses '’ Untreated Varies 2.6 2.6
Total 468.8 717.8

2 Balch Springs was previously listed under the now dissolved Dallas County WCID #6. Dallas County WCID #6 was dissolved in 2014.

® Negotiated, but not yet approved as of Nov. 2, 1014.

¢ Combine WSC supplies the City of Combine.

4 No contract maximum. Amount supplied is dependent on water availability. The contract estimates that 1.8 MGD will be used in any given year.

¢ Hutchins serves the community of Wilmer. Wilmer does not have a contract with Dallas, but Wilmer’'s demands are included as apart of Hutchins’ demand.

" These values include the treated water demand for Irving and are not additive. Dallas has reserved 63 MGD on a peak day basis for treatment of Irving water (37.1 MGD on an average
day). In addition, Dallas may commit up to 14 MGD of additional treatment capacity if deemed available.

" There is no contract maximum for the untreated water. Amount supplied is dependent on water availability. The contract estimates that approximately 20.6 MGD (23,094 acft) would
be needed in 2010, the last year for which a projection was available.

' Although there is no set maximum to the contract, the amount supplied under the contract is dependent on certain service arrangements. It was originally projected that UTRWD would
need about 39.1 MGD (43,825 acft) of water from Dallas in 2020. Dallas serves 10 MGD plus the following cities through UTRWD: Argyle WSC, Carrollton, Coppell, Denton (including
Corinth and Lake Cities MUA), Flower Mound, Highland Village, and Lewisville.

iCt:)unty aggregated demands from the 2016 Region C RWP.
¥ Luminant contract.

! Dallas currently holds a contract with the North Texas Municipal Water District (NTMWD) for 60 MGD that is not shown on Table
ES-1. The contract is for untreated water and will expire on 4/23/2016 (a 3-year contact). This contract is considered a temporary
demand on the Dallas system, due to the extreme drought being experienced by NTMWD, and not a demand that Dallas plans to
meet long-term.
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C. Population
C.1  Updated Population Projections

As part of the 2016 Region C Regional Water Planning process, the Texas Water
Development Board (TWDB) developed new population projections for each of the
entities in Region C, including the City of Dallas and each of its customers. Population
projections for the City of Dallas and its customer cities are summarized in Figure ES-1
and Table ES-2. In 2020, the population of Dallas and its customer cities is projected to
be 3,047,046, while the City of Dallas population is projected to be 1,242,135 (or 40.6
percent of the total area population). In 2070, the total population of Dallas and its
customer cities is projected to be 5,335,956, while the City of Dallas population is
projected to be 1,905,498 (or 35.7 percent of the total area population). Note that Dallas
does not serve the entire population of every customer city and that the values presented
represent the planning area population, not the Dallas service area population.

Figure ES-1. Population Projections for City of Dallas and its Customer Cities
Source: Section 3.3, Figure 3-1
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Table ES-2 Summary of Population Projections City of Dallas and its Customer
Cities

table units: number of people

Source: Section 3.3, Table 3-1

2020 2030 2040 2050 2060 2070

City of Dallas 1,242,135 1,347,717 1,531,681 1,707,057 1,841,064 1,905,498
Customer Cities 1,820,739 2,179,474 2,464,242 2,781,101 3,100,019 3,430,458
Total Planning 3,062,874 3,527,191 3,995,923 4,488,158 4,941,083 5,335,956

Area Population

Source: 2016 Region C data as of September 12, 2014.

D. Water Demand & Wastewater Flows

D.1  Water Demand Projections

The water demands for the 2014 LRWSP are consistent with those used for the
2016 Region C RWP as of September 12, 2014. Table ES-3 shows that in 2020, total
demand of Dallas and its customers is projected to be 468.8 million gallons per day
(MGD). About 93.2 percent of the total demand comes from Dallas’ retail and customer
city demand. Other uses such as manufacturing, mining, irrigation and steam-electric
power generation will make up the remaining 6.8 percent or 31.8 MGD. By 2070, total
use is expected to be approximately 717.8 MGD with 94.7 percent of the demand coming
from the municipal demand on the system. The non-municipal use types make up only
5.3 percent or 37.8 MGD of the total demand. Throughout this report Dallas’ combined
water supply system and associated demands is referred to as the Dallas Water Utilities
System, DWU System, or system.

Figure ES-2 illustrates this information graphically. The City of Dallas projected demand
in 2020 is 245.6 MGD or 52.4 percent of the total demand on the system. By 2070, the
City of Dallas projected demand is 359.3 MGD or 50.1 percent of the total demand on
the system.

Table ES-3. Water Demand Projections for the City of Dallas and its Customers
table units: MGD
Source: Section 4.4, Table 4-3

DWU System 2020 2030 2040 2050 2060 2070

City of Dallas 245.6 260.8 291.6 322.5 347.2 359.3
Customer Cities 191.4 208.9 230.3 254.6 293.4 320.7
Non-Municipal Demand 31.8 33.8 35.8 37.4 37.6 37.8
Total Demand 468.8 503.5 557.7 614.5 678.2 717.8

Source: 2016 Region C data as of September 12, 2014.
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Figure ES-2. Water Demand Projections for the City of Dallas and its Customers
Source: Section 4.4, Figure 4-2
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Water demand projections for the DWU system used in this 2014 LRWSP are compared
with demands from both the 2005 Dallas LRWSP and the 2011 Region C RWP as shown
in Figure ES-3. Water demands for both the 2005 LRWSP and the 2011 Region C RWP
are similar. However, the water demand projections for the 2014 LRWSP are lower,
because per capita use (gallons per capita per day or gpcd) values and population used
in the 2014 LRWSP are substantially lower than the previous plans. In 2020, the 2014
LRWSP water demand projections are 145 MGD lower than the 2011 Region C RWP
projections (a 23.6 percent decrease), in 2040, the 2014 LRWSP water demand
projections are 143 MGD lower than the 2011 Region C RWP projections (a 20.4 percent
decrease). Finally, in 2060, the 2014 LRWSP water demand projections are 207 MGD
lower than the 2011 Region C RWP projections (a 23.4 percent decrease).
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Figure ES-3. Comparison of Water Demand Projections —2005 LRWSP, 2011
Region C RWP, and 2014 LRWSP

Source: Section 4.4.2, Figure 4-4
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D.1.1 Treated and Untreated Water Demand Projections

DWU provides both treated water and untreated water to its customers. Table ES-4
shows that the total treated water projected to be supplied by DWU to its retail
customers, customer cities, and non-municipal users in 2020 is 408 MGD, increasing to
580 MGD by 2070 (a 42.2 percent increase). DWU provides untreated water supplies to
Denton, Grapevine, Lewisville, the Upper Trinity Regional Water District (UTRWD) and
various non-municipal customers including steam-electric power generation with
projections for these entities shown in Table ES-5. Table ES-5 shows that the total
untreated water projected to be supplied by DWU in 2020 is 61.1 MGD, increasing to
137.5 MGD by 2070 (a 125 percent increase).
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Table ES-4. DWU Treated Water Demand Summary
table units: MGD

Source: Section 4.4.4, Table 4-12

DWU System 2020 2030 2040 2050 2060 2070

City of Dallas 245.6 260.8 291.6 322.5 347.2 359.3
Total Municipal Customer Treated Water Demand 136.1 144.0 157.2 168.8 178.2 189.0
Total Non-Municipal Treated Water Demand 26.0 28.0 30.0 31.6 31.8 32.0
Total Treated Water Demand 407.7 432.8 478.8 522.9 557.2 580.3

Source: 2016 Region C data as of September 12, 2014.

Table ES-5. DWU Untreated Water Demand Summary
table units: MGD
Source: Section 4.4.4, Table 4-13

Municipal Entity 2020 2030 2040 2050 2060 2070

Denton 20.3 40.3 56.7
Grapevine 3.1 3.4 3.4 3.3 3.1 3.0
Lewisville 18.0 18.0 18.0 18.0 18.0 18.0
UTRWD 34.2 41.6 42.9 44.2 53.8 54.0
Total Municipal Untreated Water 55.3 64.9 73.1 85.8 115.2 131.7
Demand

Collin County Irrigation 0.8 0.8 0.8 0.8 0.8 0.8
Dallas County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Dallas County Steam Electric (TXU) 45 45 45 45 4.5 4.5
Denton County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Rockwall County Irrigation 0.1 0.1 0.1 0.1 0.1 0.1
Total Non-Municipal Untreated Water 5.8 5.8 5.8 5.8 5.8 5.8
Demand

Total Untreated Water Demand 61.1 70.7 78.9 91.6 121.0 137.5

Source: 2016 Region C data as of September 12, 2014.
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D.2  Historical Dallas Water Demand and the Impacts of
Conservation

Dallas has achieved considerable savings in water demand by lower per capita use since
conservation efforts began in earnest in the early 2000’s. Dallas routinely experienced
gpcd rates above 240 and as high as 280 in the late 1990’s. Figure ES-4 illustrates these
historical values and shows the impacts of Dallas’ conservation efforts on reducing the
gpcd values. The impact of conservation on water demand has been significant as
shown by these key facts.

o Dallas saved through FY 2013 an estimated 250 billion gallons of water since 2001.

e Dallas gpcd has been reduced approximately 26 percent from FYOL1 to FY14.

e Dallas has been able to mitigate the impact of drought weather conditions on water
supply.

e Since implementation of the Twice Weekly Watering Program in April 2012, water
consumption is 5-6 percent lower.

¢ Non-watering days have 25 to 40 MGD less demand, an average of 8 percent less
than watering days.

¢ Implementation of “time of day” watering has helped Dallas reduce peak demand on
the system.

Figure ES-4. Recent Per Capita Water Consumption and Goals
Source: Section 4.5, Figure 4-5
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Figure Source: Dallas Water Utilities Water Conservation Program
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D.3

Wastewater Effluent Projections

Projections of effluent for DWU wastewater customers were developed for the 2020 to
2070 timeframe for both the annual average wastewater flow (AAWF) and annual
average dry-weather flow (ADWF). The AAWF accounts for both wet-weather and dry-
weather periods while the ADWF is based on dry-weather periods only. Figure ES-5
shows historical and projected water use and wastewater flows projected as part of the
2014 LRWSP.

Figure ES-5. Historical and Projected Water Use and Wastewater Flows for DWU
Wastewater Customers
Source: Section 4.6.4, Figure 4-9
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Dallas’ water supply system is composed of seven supply reservoirs located in the
Trinity, Sabine, and Neches river basins and run-of-river diversions from the Elm Fork of
the Trinity River (ElIm Fork). One of Dallas’ reservoirs (Lake Palestine) is not currently
connected to the Dallas system, but is planned to be connected through the Integrated
Pipeline Project (IPL).

Dallas’ supply system is divided into western and eastern subsystems to coincide with
the demands in Dallas’ treatment and distribution system. The western subsystem
supplies Dallas’ EIm Fork and Bachman water treatment plants (WTPs), and the eastern
subsystem supplies the Eastside WTP. Figure ES-6 provides the location of Dallas’
supply reservoirs, major raw water transmission pipelines, and three WTPs.
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Figure ES-6. Location of Dallas Supply Reservoirs and Water Treatment Plants
Source: Section 5, Figure 5-1
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Table ES-6 provides a summary of Dallas’ authorized diversions and contracts, current
and future supplies available to Dallas, and supply losses resulting from both evaporation
due to potential increases in temperature and sedimentation for Dallas’ reservoirs
through the 50 year period from 2020 to 2070 for the 1950’s drought. The 2020 supply
shown in Table ES-6 assumes a 2°F increase in high temperatures from historical
averages and 2020 sediment conditions. The 2070 supply shown assumes a 7°F
increase in high temperatures from historical averages and 2070 sediment conditions. It
is estimated that Dallas will lose 77.8 MGD (87,100 acft/yr) or 13.0 percent of its
reservoir supply from 2020 to 2070 from these two factors. Of this total supply loss, 60.7
MGD (68,000 acft/yr) or 78 percent is predicted to be a result of increases in evaporation
and 17.1 MGD (19,100 acft/yr) or 22 percent is predicted to occur due to sedimentation.
The 2070 firm yield available to Dallas is estimated to be about 563.3 MGD for both the
connected and unconnected supplies.
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Table ES-6. Summary of Dallas’ Authorized Diversions, Contracts, and 2020 and

2070 Firm Yields Available to Dallas

Source: Section 5.4, Table 5-11

DEIEEY Projected
Authorized 2020 Firm Losses from
Diversions and | Yield Available | Temperature
Contracts to Dallas Increases
Reservoir (MGD) (MGD) (MGD)
Lake Grapevine 75.9 12.8 2.1
Elm Fork System 2 1,074.0 162.0 26.0
Additional EIm d
Fork Return Flows 2eed L L0
Lake Palestine 102.0 102.0 0.0
Western
Subsystem f 1,472.6 290.1 28.1
Lake Ray Hubbard 80.1 50.0 3.0
Lake Tawakoni 170.0 157.0 16.0
Lake Fork 117.0 107.0° 13.6
Eastern
Subsystem b 367.1 314.0 32.6
Total System 1,839.7 604.1 60.7

Projected
Losses from
Sedimentation
(MGD)

0.5
6.0

0.0

0.0

6.5

1.6
6.0
3.0

10.6

17.1

2070 Firm
Yield Available

to Dallas
(MGD)

10.2
130.0

50.3
102.0
292.5

45.4
135.0
90.4

270.8

563.3

% Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions made at Frasier Dam. The
estimated yield of the run-of-river diversion for the 1950’s drought was assumed to be the 1951-1956 average

annual tributary flow of 14.5 MGD

® Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake Fork

and Lake Tawakoni supplies.

° The 107 MGD is the interbasin transfer amount available to Dallas from Lake Fork for use in the Trinity Basin.
The authorization for Dallas is for a total of 117.7 MGD (131,860 acft/yr) with 107 MGD (120,000 acft/yr for use in

the Trinity Basin.
9 Total reuse diversion authorization contained in Dallas Permit 12468.

¢ Lake Palestine is not currently connected to the Dallas system, but is expected to be through the recommended
IPL strategy. Note there are no evaporation or sediment losses shown because even though the reservoir

experiences these losses, Dallas’ portion remains whole.

"Return flow is expected to increase in the future as demand and subsequent discharges are also expected to

increase.

12 | December 2015



Dallas Long Range Water Supply Plan | Executive Summary I-DQ

Figure ES-7 illustrates Dallas’ connected supplies and projected losses from 2020 to
2070. A portion of the losses will be offset by the projected increase in additional EIm
Fork return flows available to Dallas. Table ES-7 provides a summary of Dallas’
connected and unconnected (Lake Palestine) supplies by decade from 2020 to 2070.

Figure ES-7. Dallas Connected Supply considering Losses from Projected

Temperature Increases and Sedimentation

Source: Section 5.4, Figure 5-4
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Water Supply Needs & Recommended Plan

Water Supply Needs

Future water supply need is the difference between future demand and available supply.
Dallas’ future demands are projected to increase as a result of population growth, while
Dallas’ current supplies are projected to decrease as a result of reservoir sedimentation
and increased evaporation from predicted increases in air temperature. This results in a
supply deficit, as demands overtake supplies at some point in the future. The plan is to
incrementally add additional supply to the Dallas system to overcome the deficit and

provide a sufficient buffer.
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Table ES-7. Summary of Dallas’ Connected and Unconnected Supply by Decade
Units: MGD
Source: Section 5.4, Table 5-12

2020 2030 2040 2050 2060 2070

Lake Grapevine 12.8 12.3 11.8 11.2 10.7 10.2
Elm Fork System # 162 155 149 143 136 130
Additional EIm Fork Return Flows 13.3 16.4 20.8 29.2 41.8 50.3
Lake Ray Hubbard 50.0 49.1 48.1 47.3 46.3 45.4
Lake Tawakoni ° 157 152 148 144 139 135
Lake Fork ¢ 107 104 101 97.3 93.8 90.4
Total Connected Supply 502.1 488.8 478.7 472.0 467.6 461.3
Lake Palestine ° 102 102 102 102 102 102

Total Connected and

Unconnected Supply 604.1 590.8 580.7 574.0 569.6 563.3

% Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions (CF-75 & 5414) from Frasier Dam.

® Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake
Fork and Lake Tawakoni supplies.

° The 107 (out of 117.1) MGD is the interbasin transfer amount available to Dallas from Lake Fork for use in the
Trinity Basin.

9 Dallas’ contract with UNRMWA stipulates that Dallas’ supply from Lake Palestine is limited to 53.73 percent of
the yield up to a maximum of 102 MGD.

Figure ES-8 shows when demand is expected to overtake supply resulting in a supply
deficit. This figure shows that in 2020 Dallas will have a total supply system buffer of 33
MGD and by 2070 will have a supply deficit of 256 MGD. Dallas’ supply deficit begins to
occur in about 2027 given the predicted growth in demand and the rate of declining
supplies.

The DWU system as a whole is estimated to need additional supplies connected prior to
2027. However, when considering DWU’s two subsystems separately, the need for
additional supply occurs prior to 2020 for the western subsystem. DWU has the
operational flexibility within its distribution system to shift supplies between the two
subsystems to as much as a 40/60 percent split. DWU can use operational flexibility to
temporarily shift up to about 60 percent of its demand on the WTPs to the eastern
subsystem from the western subsystem and vice versa.

This flexibility allows Dallas to cover some of the early deficits shown for the western
subsystem. The following list summarizes key findings from the 2014 LRWSP regarding
Dallas’ future water supply needs. This list highlights major findings that were considered
during the process of selecting recommended strategies for Dallas to implement to meet
the needs of the system for the next 50 years and beyond.
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Figure ES-8.Comparison of Demand and Connected Supplies for DWU System
Source: Section 6.2, Figure 6-3
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Note: Figure shows that Dallas will have a supply deficit starting in about 2027.

The Dallas water supply system is comprised of two subsystems.

o The Dallas eastern supply subsystem includes Lake Ray Hubbard, Lake
Tawakoni and Lake Fork all of which deliver to the Eastside WTP.

o The Dallas western supply subsystem includes Lake Ray Roberts, Lake
Lewisville, Lake Grapevine, and run of the river rights all of which deliver to the
Bachman and Elm Fork Water Treatment Plants.

o Dallas demands between the two subsystems are generally split 50/50 percent.

o Dallas has operational flexibility to shift demands on the WTPs between the two
subsystems up to a 60/40 percent split either way, which allows for near-term
western subsystem deficits to be met from eastern subsystem supplies and
treatment facilities.

Dallas needs additional connected supply by about 2027 in order to maintain an
overall system supply buffer. However, Dallas needs additional supply on the
western subsystem sooner than the eastern subsystem.

Considering the above findings, Table ES-8 presents DWU demand, supply and need
information for both the western and eastern subsystems and for the total system.
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Table ES-8. Summary of Demands, Supplies and Needs for DWU Total System and
Subsystems

Table units: MGD

Source: Section 6.2.3, Table 6-1

Supplies and Demands 2020 2030 2040 2050 2060 2070

Western Subsystem

Lake Grapevine Supply 12.8 12.3 11.8 11.2 10.7 10.2
Elm Fork System Supply 162 155 149 143 136 130
Elm Fork Return Flows ? 13.3 16.4 20.8 29.2 41.8 50.3
S SHEREm SR 188.1 183.7 181.6 183.4 188.5 1905
50% Demand 234.4 251.8 278.9 307.3 339.1 358.9
Buffer / Deficit (46.3) (68.1) (97.3) (123.9) (150.6) (168.4)
Eastern Subsystem
Lake Ray Hubbard Supply 50.0 49.1 48.1 47.3 46.3 45.4
Lake Tawakoni Supply 157 152 148 144 139 135
Lake Fork Supply 107 104 101 97.3 93.8 90.4
52‘?;;3{" Subsystem Supply 314 305.1 297.1 288.6 279.1 270.8
50% Demand 234.4 251.7 278.8 307.2 339.1 358.9
Buffer / Deficit 79.6 53.4 18.3 (18.6) (60.0) (88.1)
Total System
Total Supply 502.1 488.8 478.7 472 467.6 461.3
Total Demand 468.8 503.5 557.7 614.5 678.8 717.8
Buffer / Deficit 33.3 (14.7) (79) (142.5) (210.6) (256.5)
Unconnected Supplies
Lake Palestine (Western 102 102 102 102 102 102
Subsystem)

#Includes increases in return flows available to Dallas in the Elm Fork System above the amount of return flows
included in Dallas’ RiverWare model that are already included in the yield numbers. This is discussed in Section 5.

® This value assumes that the 144” transmission line from Lake Tawakoni to the Eastside WTP is in place allowing for
full utilization of these supplies. This transmission line is not currently built, but is included in Dallas CIP for
constructing in the near future and construction of this line is recommended in this plan.
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Dallas Water Supply Plan

The 2014 LRWSP utilized a rigorous process to identify and evaluate strategies that
could potentially meet Dallas’ needs. These strategies were evaluated with respect to
cost, supply quantity, potential environmental concerns, and overall feasibility. The goal
of the process was to select strategies that provided the greatest benefits to Dallas while
minimizing costs and environmental impacts.

The 2014 LRWSP strategy evaluation and ranking process resulted in a list of 14
preferred strategies. These 14 preferred strategies rose to the top of the rankings after
over 300 strategies were identified from previous plans and studies as well as new
strategies evaluated as part of the 2014 LRWSP. These preferred strategies served as
the pool of strategies from which the recommended and alternative strategies were then
selected. Table ES-9 provides a summary of the preferred strategies including the
projected supply quantity and estimated unit cost associated with each.

Recommended strategies are strategies that Dallas will actively pursue and implement in
the future to meet the needs identified in the 2014 LRWSP. The recommended water
supply strategies are listed in Table ES-10 along with projected supply, total project cost
and unit cost. This table shows that the total combined project cost for the 2014
Dallas LRWSP is $2.452 billion dollars, or on a unit cost basis taking into account
amortization (5.5 percent for 30 years) $1.24 per 1,000 gallons. Figure ES-9 compares
the type of recommended strategies that Dallas will be pursuing. This figure shows that
48 percent of Dallas’ developed supply is expected to come from additional conservation
and indirect reuse with another 27 percent coming from the connection to Lake
Palestine. Only 25 percent is expected to come from the development of new surface
water sources such as the Neches and Columbia strategies. Figure ES-10 shows the
location of these recommended strategies in comparison to Dallas’ existing water supply
sources.
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Table ES-9. Preferred Strategies — Summary of Projected Supply and
Unit Cost

Source: Section 6.3.2, Table 6-2

LRwsP Profected | unitcos
Report (MGD) ($/1,000 gal)
Section Strategy Name
7.2 Additional Conservation (Dallas) 46.4 $0.38
7.3 Indirect Reuse — Main Stem Pump Station (NTMWD 31.1 $0.25
swap agreement)
7.4 Indirect Reuse — Main Stem Balancing Reservoir 102 $1.74
7.5 Connect Lake Palestine 102 -
IPL Part 1 — Connection to Lake Palestine ? - $2.31
IPL Part 2 — Connection to Bachman WTP # = $0.49
7.8 Direct Reuse — Alternative 1 2.23 $2.24
7.9 Carrizo Wilcox Groundwater (Alternative 2) 26.7 $1.80
7.6 Neches Run-of-River 42.2 $1.88
7.7 Lake Columbia 50.0 $1.78
7.10 Sabine — Conjunctive Use (OCR and groundwater) 93.0 $2.27
7.11 Red River OCR 102 $2.27
7.12 Sulphur Basin - Wright Patman (232.5) / Marvin 102 $2.28
Nichols (296.5) °
7.13 Toledo Bend Reservoir 179 $3.14
7.14 Lake Texoma Desalination 130 $3.54

# Note that there are two components to the IPL strategy and that both are required to be
implemented for Dallas to receive the additional supply of 102 MGD. The unit costs shown here
include Dallas’ portion of each project necessary to deliver water to the Dallas system.

® At the time of the Dallas City Council adoption of the recommended strategies the draft Sulphur
Basin Wide Study identified reservoir elevations to determine yield and cost. Additional studies
will be necessary to identify specific project elevations / configurations.
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Table ES-10. Recommended Strategies for Dallas
Source: Section 6.3.2, Table 6-3

Projected Supply | Total Project Cost Unit Cost
Recommended Strategies (MGD) (Million Dollars) ($/1,000 gal)

Additional Conservation 46.4 $51.7 2 $0.38

Indirect Reuse Implementation - Main Stem
Pump Station — NTMWD Swap Agreement 31.1 $25.9° $0.25

Indirect Reuse Implementation - Main Stem

Balancing Reservoir Az $675 =L
Connect Lake Palestine 102 ° - -
IPL Part 1 — Connection to Lake Palestine © i $939 $2.31
IPL Part 2 — Connection to Bachman WTP © - $244 $0.49
Neches Run-of-River 42.2 $227 $1.88
Lake Columbia 50.0 $289 $1.78
Totals 373.7 $2,451.6 $1.24°

& Equivalent total project cost based on net present value analysis for the 50-year planning horizon. See Section 7.6.2
for detail.

b Represents Dallas’ portion of the total project cost, see Section 7.3 for more details.
¢ The IPL project requires both the following projects to provide 102 MGD of supply to the Dallas system.

“This value is calculated by amortizing the total project cost at 5.5% for 30 years and dividing by projected supply in
1,000 gallons.

Figure ES-9. Comparison of Recommended Strategies by Type
Source: Section 6.3.2, Figure 6-6
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Figure ES-10. Dallas Water Supply System showing Recommended Strategies
Source: Section 6.3.2, Figure 6-7
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The 2014 LRWSP includes a group of alternative strategies that were also identified from
the list of preferred strategies. Alternative strategies are strategies that could be
developed in the event one or more of the recommended strategies encountered an
implementation obstacle that could not be overcome. It is recommended that Dallas
continue to evaluate these strategies. The list of alternative strategies is shown in Table
ES-11. Figure ES-11 shows the locations of the alternative strategies. Note that these
strategies are typically located further from Dallas than the recommended strategies, and
consequently generally have higher construction and operation cost.
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Table ES-11. Alternative Strategies for Dallas
Source: Section 6.3.3, Table 6-4

Projected Total Project
Supply Cost Unit Cost

Alternative Strategies (MGD) (Million Dollars) ($/1,000 gal)
Direct Reuse — Alternative 1 2.23 $27.4 $2.43
Carrizo Wilcox Groundwater (Alternative 2) 26.7 $161 $1.80
Sabine — Conjunctive Use (OCR and 93.0 $796 $2.27
groundwater)
Red River OCR 102 $853 $2.27
Sulphur Basin Project - Wright Patman 102 $1,003 $2.28
(232.5) / Marvin Nichols (296.5)
Toledo Bend Reservoir 179 $2,290 $3.14
Lake Texoma Desalination 130 $1,382 $3.54

! Specific water surface elevations for Wright Patman and Marvin Nichols were selected from the draft
“Sulphur River Basin Wide Feasibility Study Final Cost Rollup Report” for costing purposes only.
Additional studies will be necessary to finalize water surface elevations and project configurations.

Figure ES-11. Alternative Strategies for Dallas
Source: Section 6.3.3, Figure 6-8
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F.3 Implementation Timeline

Once the recommended strategies were selected, it was necessary to determine the
implementation schedule for these projects. Table ES-12 summarizes the needs for
Dallas by decade and shows the recommended decade of implementation for each
strategy. Note that strategies are not selected to just meet the needs of Dallas, zeroing
out the deficit. The goal is to provide a supply buffer as shown on the table to help
ensure that supplies are sufficient in the event a project is delayed or a worse drought
than the drought of record were to occur. This information is presented graphically in
Figure ES-12.

Table ES-12. Dallas Strategy Implementation Timeline
Table units: MGD
Source: Section 6.4, Table 6-5

Demand / Supply / Strategy 2020 2030 2040 2050 2060 2070

Current System

Projected Raw Water Demand 468.8 503.5 557.7 614.5 678.8 717.8
Available Connected Supply 502.1 488.8 478.7 472 467.6 461.3
Buffer / Deficit 33.3 (14.7) (79) (142.5) (210.6) (256.5)

Recommended Water Management Strategies
Additional Conservation 10.9 24.6 36.3 42.2 44.9 46.4
Indirect Reuse Implementation
Main Stem Pump Station — NTMWD Swap Agreement  23.1 27.5 31.1 31.1 31.1 31.1
Main Stem Balancing Reservoir - - - 75 90 102
Connect Lake Palestine - 102 102 102 102 102
IPL Part 1 — Connection to Lake Palestine - - - - - -
IPL Part 2 — Connection to Bachman WTP
Neches Run-of-River - - - - 42.2 42.2
Lake Columbia - - - - - 50

Total Future System

Supply from Recommended Strategies 34 154.1 169.4  250.3 310.2 373.7
Total Supplies 536.1 6429 648.1 7223 777.8 835

Buffer / Deficit 67.3 1394 904 107.8 99 117.2
Percent Buffer of Total Supplies 12.6% 21.7% 13.9% 14.9% 12.7% 14.0%
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Figure ES-12. Recommended Strategy Implementation Timeline for Total DWU
System (comparing Demands and Supplies)
Source: Section 6.4, Figure 6-9
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The recommended water management strategies rely heavily on conservation, reuse,
existing supplies, and partnering with other water supply entities. Figure ES-13 provides
a comparison of the types of sources expected to be in Dallas’ water portfolio in 2070.
Fifty-five (55) percent of Dallas’ supply in 2070 is expected to come from the sources that
Dallas is currently utilizing today, namely its existing water supply reservoirs. Thirty-four
(34) percent of its future portfolio will rely on additional conservation, indirect reuse, and
connecting to sources that are untapped today (Lake Palestine). Only 11 percent is
expected to come from new surface water supplies. These strategies have development
challenges and overall risks that will need to be overcome through the implementation
process. The 2014 LRWSP provides implementation steps for Dallas to follow to achieve
the desired goal of implementing these projects in time to meet the anticipated growth.
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Figure ES-13. Comparison of 2070 Connected Supply and Recommended Strategies by
Type

As the development of new supplies becomes more challenging from a cost and
permitting perspective, more consideration should be given to maximizing the potential
for a regional water supply system for north Texas that includes Dallas and many, if not
all of the other major water providers in the area including: NTMWD, TRWD, UTRWD,
TRA, and others. DWU should consider discussing with all major water providers in the
North Texas Metroplex area interest in a study to evaluate the benefits and problems of
operating all or portions of the region’s water supply sources as a single system or
combined subsystems, instead of multiple separate systems. The goal would be to
identify opportunities where the whole is greater than the sum of the parts where through
system operation of different systems additional supply, resiliency, or various economies
could be achieved.
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Water Treatment Plant and Raw Water
Conveyance System Capacity Needs

Water Treatment Plant Capacities

Dallas currently operates three large surface water treatment plants (WTPs) to serve its
growing customer base. The Bachman and Elm Fork WTPs are part of the Western
Supply Subsystem and the Eastside WTP is part of the Eastern Supply Subsystem.
Table ES-13 lists the rated production and reliable production capacities for each of
Dallas’ WTPs. Several projects are currently planned or underway to achieve a reliable
production capacity equal to that of the rated production capacity. These projects include
treatment plant improvements as well as improvements to the pumping and distribution
system to alleviate hydraulic bottlenecks in the system. The rated production capacity is
defined as the maximum treated water production when accounting for internal plant
water use and waste streams. The reliable production capacity is the capacity at which
each plant is considered operable for an extended period of time without limitation or
increased risk of treatment or distribution issues.

Table ES-13. Water Treatment Plant Rated and
Reliable Production Capacities
LRWSP Section 8.2.3. Table 8-3

. High Minimum
Water Prcﬁﬁfiﬂon Pfé)%l:Jacbtliin STEIGE Limitir)g
Treatment Capacit Capacit Pumping Capacity
Plant (l\ﬁGD)y (M%D) Y Capacity (MGD)

(MGD)

Bachman 150 130 150 130
Elm Fork 310 280 310 280
Eastside 540 500 440 440
Total 1,000 910 900 850

# As discussed in Section 8, several projects are currently planned or
underway to fully utilize Dallas’ rated production capacity of the WTPs.

Figure ES-14 provides an overall, system-wide perspective on recommended
improvements to the water treatment system. As shown, the resulting combined
treatment capacity provides sufficient capacity on a system-wide basis with some
flexibility. For example, if a treatment process train at one of the WTPs fails or requires
shutdown during maximum day demand conditions and water can be moved between
the Western and Eastern subsystems, some buffer is available to allow shutdown while
minimizing the risk of depleting available treated water.
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Figure ES-14. Combined Treatment Capacity vs. Projected Max Day Demands
Source: Section 8.3.3, Figure 8-9
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G.2 Raw Water Conveyance Capacities

Table ES-14 provides a summary of the existing raw water pumping (or pipeline)
capacities for the Western and Eastern Raw Water Supply Subsystems relative to the
2070 average day supply. Based on a review of Dallas’ average and peak day demands,
for planning purposes the ratio of pumping (or pipeline) capacity (whichever is limiting) to
supply should equal or exceed 1.71 for that component of the system to meet its share of
peak day demands.
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Table ES-14. Raw Water Conveyance System Capacities Compared to 2070

Supplies
Source: Section 8.4.2, Table 8-4

System Component

Ratio of
Capacity to
2070 Supply ©

Pumping
Capacity
(MGD) #

Pipeline
Capacity
(MGD)

2070 Average
Day Supply 8

(MGD)

Elm Fork WTP Supply and Raw
Water Pumping

Bachman WTP Supply and Raw
Water Pumping

Western Subsystem Total

Lake Fork, Lake Fork Pump
Station, and 108-inch Pipeline to
the Tawakoni Interconnect

Lake Tawakoni, Iron Bridge
Pump Station, and 72-inch / 84-
inch Pipelines to Tawakoni
Balancing Reservoir and on to
Eastside WTP

Lake Ray Hubbard, Forney
Pump Station, and 90-inch / 96-
inch Pipelines *

Eastern Subsystem Total

Western Subsystem Raw Water Conveyance

338 > 338 123.8 2.7
160 > 160 66.7 2.4
498 > 498 190.5 2.6
Eastern Subsystem Raw Water Conveyance
212 215 90.4 2.3
230 215° 226° 0.95'
310 300 45.4 6.6
752 515 270.8 1.9

& Firm capacity (largest pump out of service) based on system modeling.
® Calculated using the 1950s critical drought period, 2070 sediment conditions and 7 degree F increase in

historical temperature.

¢ Should be greater than 1.71 to meet peak day requirements as discussed in Section 8.4.2. Capacity used to
calculate this ratio is based on the limiting factor when comparing pumping and pipeline capacities.

4 Combined capacity of the 72-inch and 84-inch diameter pipelines from Lake Fork and Lake Tawakoni is limited
by the 100 psi pressure rating of the 72-inch diameter pipeline at Duck Creek crossing. Previous documentation
and assessments indicate a maximum total capacity of the combined pipelines ranging from 210 MGD (April 2011
DWU CIP Program Briefing) to 215 MGD (August 2012 Draft Preliminary Engineering Report for the Iron Bridge
Pump Station Rehabilitation, HDR, Inc.).

¢ Includes combined yields of Lake Fork and Lake Tawakoni.

" This system is generally not used for peak deliveries, but the 0.95 is a limiting factor for delivering the combined
supplies from Lakes Tawakoni and Fork.

9Dallas currently has an amendment pending at TCEQ to increase the diversion (but not reliable supply) from
Lake Ray Hubbard to 186 MGD for operational efficiencies. This changes the ratio of 6.6 above to 1.6.

For the Western Raw Water Conveyance Subsystem, the ratio of current capacity to
2070 supply of 2.6 exceeds the recommended ratio of 1.71 to meet peak day
requirements. However the capacity of the Eastern Raw Water Conveyance Subsystem
needs to be increased to meet future demands by constructing the 144” raw water line
from Tawakoni to Eastside as shown in Table ES-15, and discussed in more detail in

Section 8.4.2.

December 2015 | 27



Dallas Long Range Water Supply Plan | Executive Summary

Table ES-15 presents the infrastructure improvement programs associated with newly
identified raw water supply and treatment capacity needs. The projects are categorized
in terms of respective drivers based on:

Project Driver Definition

e G = growth / capacity driven
e R =regulatory / water quality driven
¢ M = maintenance / reliability driven
Table ES-15. Summary of Future Water Supply Strategies and Treatment

Infrastructure Projects
Source: Section 8.7.2, Table 8-9

Target Projects for Completion by 2020

Elrr:-ggdr:(rnvt\alr-lrtl;ion Basin G/R Q12015 Q32017 $30M
Elen,;igggl(smgﬁdling Improvements SR Q3 2015 Q22018 $95 M
\I/EVaz;fri(gu\glli-lt—)lljlmprovements ¢ BRI Q4 2015 Q3 2018" $75M
Eachman WTP to Em Fork WTP G/RIM Q42015 Q32018 $57 M
E[TrL?é?aYXLPl R/M Q1 2016 Q22018 $35 M
'I[\(/I)a’i:}rf/lt\i/rg I\Dl\tljgzlgnsc}gtion / Pipeline G Q1 2017 Q1 2020 B
2020 Target Projects Total $310 M

Target Projects for Completion by 2025
Iron Bridge Pump Station

e
Rehabilitation R/M Q4 2019 Q1 2022 $47 M
Eastside WTP
Residuals Basins and Sludge PS M Q1 2018 Q1 2022 $95 M
Improvements
Elm Fork WTP
Water Quality Improvements f G/R/M Q4 2018 Q1 2024 $240 M
2025 Target Projects Total $382 M

Target Projects for Completion by 2030

IPL Project - g
Connect Lake Palestine © Or-geig (e L0
144-in Pipeline

Tawakoni Interconnect to Balancing G/M Q1 2026 Q1 2030 $420 M

Reservoir and on to Eastside WTP
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Table ES-15. Summary of Future Water Supply Strategies and Treatment
Infrastructure Projects (Cont.)
Source: Section 8.7.2, Table 8-9

Project Start By ? Complete By ? Capital Cost”

Wintergreen Pump Station and

Southwest Pipelines QL 20e QAL 2031 S
Tawakoni Balancing Reservoir

Expansion G/M Q1 2027 Q1 2030 $66 M
Eastside WTP

Electrical Distribution System G/M Q4 2027 Q1 2030 $18 M
Improvements and Substation 3

Eastside WTP

Stage V Filters G/R Q4 2027 Q1 2030 $40 M
2030 Target Projects Total $1,951 M

Target Projects for Completion by 2035

Stage 2 Spent Filter Backwash

h
Treatment at WTPs G/R Q1 2031 Q1 2035 $112 M

Target Projects for Completion by 2050

Main Stem Balancing Reservoir

i
(DWU) Pump Station / Pipeline © Q. 200 QAL 2000 SR Y
Western WTP Expansion G Q1 2046 Q1 2050 $405 M’
2050 Target Projects Total $839 M

Target Projects for Completion by 2060
Neches Run-of-the-River G Q1 2050 Q1 2060 $160 M

Target Projects for Completion by 2070

Lake Columbia G Q1 2060 Q1 2070 $160 M
50-Year Target Projects Total $3,914 M

& Start and finish of construction; based on an understanding of inter-relating projects and sequencing through

discussions with DWU staff and WQI program components.
° Capital costs are for construction only and based on costs reflected in the Dallas 2014 CIP unless otherwise noted.
¢ Eastside WTP WQI projects remaining include the non-chlorinated backwash pump station, post-clearwell ammonia feed, chemical
feed water softening, and engineered biofiltration chemical systems ($30M per 2014 CIP) and filter-to-waste / hydraulic
improvements with media replacement ($45M per 2014 CIP); process conversion to biofiltration is on-going and sedimentation basin
modifications were awarded for construction in 2014 and therefore are not shown.
“ The Dallas 2014 CIP indicates filter-to-waste / hydraulic improvements with media replacement ($45M) in Fiscal Year 20-21; the
change to GAC media is an additional optimization step for biofiltration and can be completed in parallel with other projects.
¢ Based on latest HDR Engineering, Inc. opinion of probable construction cost.
fElm Fork WTP WQI includes rapid mix, flumes, east chemicals, biological filters, floc-sed basins, and west chemicals assumed as
one project; costs based on recent understanding of projected WQI program costs
9 Total Capital Cost includes Elm Fork expansion and transmission improvement costs .
" Based on $35M for Elm Fork WTP from previous DWU study; $17M for Bachman WTP and $60M for Eastside WTP based on
capacity ratio relative to EIm Fork WTP.
" See Section 7-6: includes delivery to Joe Pool reservoir, but not to a Dallas treatment plant
I See Section 7-5.
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H. Conclusions and Recommendations

H.1  Summary

Dallas initiated the 2014 LRWSP effort in 2012 with the goal of identifying, evaluating,
and selecting water management strategies to meet future water supply needs for Dallas
and its customers. Dallas has identified six (6) recommended water management
strategies that meet this goal. These recommended strategies rely heavily on
conservation and reuse supplemented by the development of new supplies by partnering
with other water supply entities. The key findings and conclusions, recommendations,
and next steps for Dallas to consider in the implementation of the 2014 LRWSP are
summarized below.

H.2  Findings and Conclusions

Findings and conclusions from the analysis and evaluations performed during the
development of the 2014 LRWSP include the following:

Between 2020 and 2070 Dallas’ existing supplies are expected to decrease from
sedimentation and increased evaporation from reservoirs as a result of expected
increases in temperature. During this time, return flows available to Dallas are
projected to increase.

Dallas’ demands are split almost evenly between its eastern and western
subsystems with needs appearing sooner on the west due to limitations of existing
firm supplies.

Additional raw water supply provided by Lake Palestine through the IPL project is
needed by about 2027 to minimize the risk of water supply shortages during
droughts.

Combined reliable water treatment production capacity is currently about 850 MGD
considering treatment and high service pumping limitations.

Treated water peak day demands are expected to exceed Dallas’ reliable water
treatment capacity of 850 MGD (when considering reliable production capacity and
high service pumping capacity) by about 2034, or in about 20 years.

Addressing reliability concerns and expansion in the eastern subsystem by
implementing previously planned projects will satisfy capacity needs and if completed
prior to about 2030, could allow for the delay of a western subsystem WTP
expansion.

Implementation of the recommended strategies on the schedule provided in the 2014
LRWSP allows Dallas to keep about a 15 percent supply buffer over the estimated
demands.

Dallas should move forward on the recommendations provided in this section to
begin implementing recommended strategies.
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Recommendations

The following is a list of recommendations, or next steps, that Dallas should move
forward with to implement the findings of the 2014 LRWSP. These recommendations are
separated into three groups: additional studies, permitting, and strategy implementation,
and infrastructure improvements.

Additional Studies

The following studies and activities were identified during the development of the 2014
LRWSP and are recommended for Dallas’s consideration:

Dallas should initiate a Main Stem Balancing Reservoir permitting and feasibility
study that includes:

o securing the water rights permit for the storage reservoir and amend Dallas’
existing reuse permit instream flow requirements,

o performing a reservoir site foundation (geotechnical) evaluation,
o preparing a water quality evaluation of the reservoir,

o performing a siting study for the main-stem balancing reservoir pump station
considering bank stabilization, water level control and flooding issues;

o determining the need for a new Trinity River water control structure or
improvements to an existing structure; and

o initiate a land acquisition and maintenance program.

Dallas and TRWD should re-evaluate the planned 150 MGD capacity of the two
Palestine to Cedar Creek segments of the IPL considering that the combined supply
from the three recommended strategies could supply as much as 194 MGD [i.e. Lake
Palestine (102 MGD), Neches Run-of-the-River (42 MGD) and Lake Columbia (50
MGD)]. Once the delivery capacity is finalized, Dallas and TRWD should proceed
with the final design of the Palestine to Cedar Creek segment of the IPL. An
evaluation of the shared segments of the IPL should be performed to identify what
upgrades may be needed to deliver future additional supply through this pipeline.

Dallas should initiate a follow-on study to the 2014 LRWSP that results in identifying
critical infrastructure components and associated implementation phasing needed to
fully integrate the recommended strategies that together will supply 296 MGD of new
supply to Dallas’ western subsystem. This includes supplies from Lake Palestine
(102 MGD), the Main Stem Balancing Reservoir (102 MGD), Neches Run-of-the-
River (42 MGD), and Lake Columbia (50 MGD). This study would consider
alternative delivery routes considering a combination of pipelines and natural stream
systems, potential use of Joe Pool Lake storage or other facilities for meeting
balancing needs and water quality and blending issues. This study would consider
and include:

o Coordination with TRA and other stakeholders regarding the potential use of Joe
Pool Lake as part of the delivery system for the IPL water considering water
quality and blending issues.
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o Development of a Western Subsystem Water Treatment Master Plan which
considers the implications of implementing the recommended water supply
strategies and associated treatment plant and distribution system improvements.

e Dallas should continue to partner with the UNRMWA on additional studies and
permitting of a new strategy in the Neches River Basin. The final project permitted
and pursued by UNRMWA could have a different configuration than the one chosen
by Dallas as part of the 2014 LRWSP, but would still serve as a recommended
strategy for Dallas.

o Develop an agreement with UNRMWA to establish what percentage of the
project yield may be required to remain in the Neches River Basin to meet local
demands.

e Partner with the ANRA on the permitting of Lake Columbia including the 404
permitting process and the amendment of ANRA'’s existing water right to include an
interbasin transfer which would authorize Dallas’ use of this water in the Trinity River
Basin.

e Dallas should continue to pursue potential new customers for direct non-potable
reuse.

o Dallas in cooperation with other regional partners should initiate a feasibility study of
the Red River OCR strategy to further evaluate the potential for that strategy to
develop a large scale reliable supply. This study would include analyses on water
availability, Red River Compact issues, water quality and invasive species concerns,
regional delivery options, and intake location issues.

e Dallas should continue to participate in the Sulphur River Basin Feasibility Study with
other regional partners.

o Dallas should consider a feasibility study with other regional partners for the
conjunctive use of Carrizo-Wilcox groundwater and diversions of Sabine River water
to an OCR.

e Dallas should discuss the potential interest with all major water providers in the North
Texas Metroplex area to consider a study to evaluate the benefits and problems of
operating all or portions of the region’s water supply sources as a single system or
subsystems, instead of multiple separate systems.

H.3.2  Permitting

Dallas should immediately proceed with several permitting efforts identified in the
LRWSP given the complexity of the current regulatory and permitting system for water
rights permits. Suggested permitting activities include:

e DWAU should seek an amendment to the Lake Ray Roberts and Lewisville permits
that allow for downstream diversion of the existing authorized diversion at the Main
Stem Balancing Reservoir site. This would not be a request for new state water, but
a request to move some of Dallas’ existing diversion rights downstream.

32 | December 2015



H.3.3

Dallas Long Range Water Supply Plan | Executive Summary I-)?

DWU should seek an amendment to the return flows permit to remove a portion of
the 114,000 acft/yr instream flow restriction and have it replaced with the newly
adopted Senate Bill 3 environmental flow standards for the Trinity River Basin.

DWU should seek the required permit necessary for the Main Stem Balancing
Reservoir. This could be a separate application or an amendment to the existing
Dallas return flow permit.

DWU should seek authorization to use the bed and banks of the East Fork and Main
Stem of the Trinity River to transport water from Lake Ray Hubbard (and possibly the
Tawakoni Pipeline) for subsequent diversion at the Main Stem Balancing Reservoir
for use in the western subsystem to allow for greater flexibility in system operations.

Strategy Implementation & Infrastructure Improvement

Several recommendations from the 2014 LRWSP should be considered by Dallas that do
not classify as either an additional study need or a permitting action. These
recommendations are included in the following list for Dallas’ consideration.

Continue to update the strategic water conservation plan to identify, fund and
implement appropriate best management practices to achieve planned conservation
savings.

Continue to monitor and document savings achieved from conservation efforts.

Continue discussions with USACE on the required maintenance for USACE owned
Dallas supply reservoirs. Implement a long-term maintenance plan to provide for
continued use of these resources.

Continue to coordinate with NTMWD on the implementation of Main Stem Pump
Station swap agreement including amending the terms of the swap agreement to
reflect the new concept and timeline.

Consider negotiations with Oklahoma and/or the USACE for access to additional
water in Lake Texoma to supply a potential desalination strategy.

Continue with planned treatment and conveyance projects, including:
o Water Quality Improvements Programs,

o Bachman WTP and Elm Fork WTP improvements needed to achieve reliable
treatment capacities of 150 MGD and 310 MGD within the next 5 to 10 years,

o Eastside WTP Expansion to 540 MGD with associated high service pumping and
pipeline improvements by 2030,

o Eastside raw water conveyance improvements including construction of the 144
inch diameter pipeline from Lake Tawakoni by 2030, and

o Western Subsystem WTP expansion or new Southwest WTP by 2050.
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Introduction

Authorization

In August 2012, Dallas Water Utilities (DWU) staff briefed the Dallas City Council
concerning the need to update Dallas’ previous long-range water supply plan. In
September 2012, the City of Dallas retained HDR Engineering, Inc. (HDR) to develop the
2014 Dallas Long Range Water Supply Plan (2014 LRWSP). The development of the
2014 LRWSP was authorized under Contract No. 12-015E as approved at the
September 26, 2012 Dallas City Council meeting as agenda item No. 41.

Objectives and Scope

The last full review of Dallas’ Long Range Water Supply plan was in 1989 with
subsequent updates in 2000 and 2005. Since 1997, when Senate Bill 1 was passed,
Dallas has participated in the state water planning process as overseen by the Texas
Water Development Board (TWDB) through Dallas’ participation in the Region C
Regional Water Planning Group (Region C RWPG). The Region C planning cycle
required Dallas provide a list of Recommended and Alternative Water Management
Strategies (WMS) to the Region C RWPG in late 2014 for inclusion in the 2016 Region C
Regional Water Plan (RWP). Dallas realized the need to develop a new water supply
plan that will not only be consistent with the Region C Planning effort, but will provide a
greater level of specificity for Dallas to identify, evaluate, plan for and implement future
water management strategies. The objectives of the 2014 LRWSP are to:

» Update population and water demand projections through 2070 considering revisions
to Dallas’ service area,

* Review current and future supply quantities from existing supplies through 2070,

* Analyze the impact of water conservation on demand,

« Compare alternative water management strategies,

» Identify treatment, transmission and other infrastructure needs, and

« Recommend an implementation plan.

The scope of work for the development of the 2014 LRWSP includes the following tasks
to accomplish the above objectives:

» Collecting and analyzing data from previous studies including recent DWU water use
and wastewater discharge data,

» Developing population forecasts and future estimates of water demands and
wastewater discharges,

» Evaluating current and estimated future supply from existing sources considering the
potential effects of a warmer climate on reservoir evaporation and yields,

« Evaluating the impact of Federal / State regulations and permitting requirements,

» Evaluating, ranking and selecting water supply strategies,

» ldentifying infrastructure requirements and integration plans, and

» Developing implementation plans for selected strategies and preparation of a report.
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The result of this effort is the development of the 2014 LRWSP for Dallas to meet the
demands of its citizens and customers through 2070 and beyond. The potential exists for
future droughts to occur that may be worse than previous droughts due to the effects of a
warmer climate. Therefore, the 2014 LRWSP considers a modified climate scenario that
includes an average 7 degree F temperature increase occurring between 2000 and
2070. The consideration of the effect of this potential temperature increase on reservoir
evaporation and the associated reduction in reservoir yields, allows Dallas to consider
droughts that could occur in the future that may be more severe than previous droughts.

1.3 Background and Previous Studies

Following the severe drought of the 1950s, Dallas’ water supply planning and
development efforts resulted in Dallas securing water from numerous sources to meet
immediate and long-term demands. Today, Dallas continues to be a leader in the North
Texas region in the planning for and development of additional water supplies. The City
of Dallas has developed a series of Long Range Water Supply Plans starting in 1959 and
continuing in 1975 and 1989, with recent updates occurring in 2000 and 2005. Dallas’
previous plans serve as the building blocks upon which the current LRWSP has been
developed. Table 1-1 includes a listing of the more significant study efforts, including
several recent studies performed by or participated in by Dallas, that have been
considered during the development of this plan. Other relevant documents were utilized
in the development of the LRWSP and are referenced throughout this report.

Table 1-1. Studies referenced during the development of the Dallas 2014 LRWSP

Study Name Study Date Study Focus

Long-Range Water Supply Study for the City of Dallas  January 1959 Long Range Water Planning

Long Range Water Supply Study March 1975 Long Range Water Planning
Long-Range Water Supply Plan 1990-2050 December 1989 Long Range Water Planning

2000 Update Long Range Water Supply Plan November 2000 Long Range Water Planning

2005 Update Long Range Water Supply Plan December 2005 Long Range Water Planning

2006 Region C Water Plan January 2006 Regional Water Planning

2011 Region C Water Plan October 2010 Regional Water Planning

DWU Wastewater Treatment Facilities Strategic Plan December 2010  Wastewater Infrastructure

Integrated Pipeline Project Conceptual Design April 2012 Lake Palestine Supply

Operations Study Final Report

Water Capital Infrastructure Assessment & Hydraulic July 2007 Treated Water Distribution System
Modeling

Water Conservation Five-Year Strategic Plan June 2010 Water Conservation

Sulphur River Basin Wide Feasibility Study On going Sulphur Basin Water Supply Strategies
Upper Neches River Water Supply Project Feasibility February 2015 Upper Neches Water Supply Strategies

Study
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1.4 Study Methodology

Dallas’ 2014 LRWSP follows the methodology used in the development of Dallas’
previous plans and the regional and state water plans. Section 2 of this plan includes a
review of Dallas’ service and planning area. Sections 3 and 4 describe how future water
demands are estimated using population projections and historic water use and trends
as estimated by the TWDB for the 2016 Region C RWP. Figure 1-1 is a map from the
TWDB showing the Regional Planning Areas. Dallas is located in Region C. Section 5
includes current and future estimates of supply for each of Dallas’ existing supply
sources. In Section 6 future demands are compared against the estimates of future
supply to determine Dallas’ needs through 2070 and includes the recommended
strategies to meet these needs. Section 7 includes evaluations of the preferred strategies
and the associated ranking and selection process used to identify these strategies.
Section 8 presents recommendations for needed infrastructure improvements and the
implications of implementing the plan on Dallas’ existing treatment and distribution
infrastructure.

While the 2014 LRWSP relies on population and demand numbers provided by the
TWDB for use in the 2016 Region C planning effort, the 2014 LRWSP takes these a step
further by disaggregating demands by pressure plane within the Dallas system.
Additionally, while estimates of current and future supply available from Dallas sources
developed for the 2014 LRWSP are similar to those developed for the 2016 Region C
RWP, more emphasis is placed on Dallas’ operating policies and methods when applying
various modeling assumptions.

These assumptions consider the findings from a comprehensive review of Dallas’ water
rights and result in a greater level of detail than what is found in the Region C RWP.
Reservoir yields were calculated using Dallas’ RiverWare' model as developed by HDR
for Dallas as part of the Integrated Pipeline project (IPL) being undertaken in cooperation
with the Tarrant Regional Water District (TRWD). The Dallas RiverWare model includes
ten major reservoirs along with two of Dallas’ smaller diversion reservoirs located on the
Elm Fork River where Dallas also has water rights. These reservoirs, along with raw
water transmission pipelines and pump stations serving the DFW area, and the IPL
project are included in the model.

Hydrologic datasets (inflows and evaporation) were developed for each reservoir for a
101-year period beginning January 1907 and ending December 2007. The January 1907
date was selected based on available streamflow records at key USGS streamgages and
was just prior to a severe drought that occurred in the region from 1908-1913. The Dallas
model has the ability to perform yield analyses for all of the reservoirs, optimize system
operations, and make statistical lake level projections. The Dallas RiverWare model was
a significant tool used in the development of the LRWSP, and will continue to play a key
role as strategies are implemented and incorporated into Dallas operations.

! The Dallas RiverWare Model, also referred to as the Dallas Model, was developed by HDR as a decisions support tool to simulate
Dallas reservoir operations, drought mitigation response, and to evaluate the reliability of Dallas’ existing and future water supply
sources. The model utilizes the RiverWare software package developed by the Center for Advanced Decision Support for Water
and Environmental Systems (CADSWES) at the University of Colorado. Although RiverWare is a trademarked name, a trademark
symbol does not appear after every occurrence of the name in this report. http://riverware.org
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Figure 1-1. Regional Planning Areas in Texas
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Source: Texas Water Development Board. http://www.twdb.texas.gov/publications/shells/RegionalWaterPlanning.pdf

A comprehensive list of potential strategies that could be available to meet Dallas’ needs
was identified as part of the planning effort. This effort identified over 300 strategies from
previous plans and studies as well as new strategies identified as part of this planning
effort. These strategies were evaluated using a methodology similar to that used in the
Regional Planning effort but considered assumptions specific to Dallas, resulting in a
more representative Dallas-focused evaluation. These strategies were subject to a multi-
tiered fatal flaw / scoring analysis to identify which strategies have the best potential for
successful development by Dallas, while meeting future needs and minimizing impacts
from project development considering cost, permitting, and implementation challenges.
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Coordination with Related Studies

A number of related studies were underway during the development of the 2014 Dallas
LRWSP and information from these studies was included in the LRWSP. These studies
include:

e 2016 Region C RWP,

»  Sulphur River Basin Wide Feasibility Study,

» Upper Neches River Water Supply Project Feasibility Study, and

» Dallas Reclaimed Water Delivery System Feasibility Study — Bureau of Reclamation.

Public Involvement

The study team conducted public meetings during the planning process to solicit input
from citizens, customer cities, and select stakeholders including environmental interests.
Public meetings were held in May of 2013 at two different locations at different times of
the day to capture as diverse an audience as possible. The public meetings included a
presentation by DWU staff and the study team to present preliminary study findings and
overall goals of the planning process. Additional meetings were held with targeted
stakeholder groups including the environmental community, where they were invited to
offer input on strategies and selection criteria. These meetings were documented and
comments were addressed as appropriate throughout the planning study. Additionally,
public meetings were held in September and October 2014 to present the findings of the
2014 LRWSP to the Dallas City Council and to receive input from both the City Council
and concerned citizens.

Coordination with Customer Cities

Early in the planning process, the study team held multiple meetings at different locations
to receive input from Dallas’ customer cities. Prior to these meetings, population, per
capita use and water demand data was sent to each customer city in order to provide a
summary of Dallas’ planning expectations for that customer. The intent was to start a
dialogue early on that provided the best information on which Dallas could build the plan.
A summary of these meetings and the information exchanged is discussed in Section 4.
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Planning and Service Area

Introduction

The critical drought of the 1950’s in Texas and its effect upon Dallas water supplies
heightened the need for water supply planning and additional supply improvements.
This experience, probably as much as any other event, propelled the City of Dallas on a
future course of service extensions and supply expansion projects. Today the Dallas
Regional Water Supply System serves a population of almost 3 million people in Dallas
and the surrounding counties. Dallas Water Utilities (DWU) is the organization that
manages the regional water system for the City of Dallas and serves to be an efficient
provider of superior water and wastewater service and a leader in the water industry. A
series of periodic long range water supply plans and updates and other supporting
planning studies have been prepared by Dallas which document the growth of Dallas’
evolving service area along with future water needs and supply strategies.

The 2014 LRWSP serves to continue this effort of proactive planning to meet the future
water needs of Dallas and its customers.

A fundamental key step to the planning process is to identify the area anticipated to be
served by DWU over the course of the planning horizon. This service area is comprised
of the citizens of Dallas (retail customers), wholesale customers (treated and untreated),
and other commercial / industrial customers that are served by DWU. The planning area
definition is derived from existing policies of DWU as defined by various service
agreements and previous studies. The following sections describe the basis for the
existing service area.

History of Dallas’ Service Area

The first Dallas long-range water supply study was conducted in the late 1950s (1959
Study). This study recommended that future service considerations should consider all
of Dallas County and its 29 incorporated cities at that time, and stated: ‘it is obviously
impractical for each of these cities to develop an independent surface water supply to
meet its long range needs.” Another concern in defining the broader county-wide water
service area was ‘recognizing the close relationship between the economic growth and
welfare of the City of Dallas and these satellite cities comprising the metropolitan area.”

In 1980 a new study" was undertaken by Dallas that started with an 18-county study area
of North Texas classifying tiered groups of counties by proximity to the City of Dallas or
DWU reservoirs. This study considered a variety of criteria including population,
adequacy of existing water supply, proximity to other supplies, and other factors while
also identifying different options for extending water service. In December 1984, the
Dallas City Council adopted a formalized treated water service policy that was then
published in January 1985 (1985 Policy)>. The 1985 Policy identified a service area

! Service Area Delineation Study, City of Dallas; Peat, Marwick, Mitchell & Co.; 1980.

2 Conditions of Service for New Treated Water Wholesale Customers. Approved by Dallas City Council on December 19, 1984.
Council Chamber Reference: 844011.
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2.3

boundary and also formalized various conditions of service that must be met for water
service extensions.

In 1989, DWU again updated its long-range water supply plan. The service area
boundaries utilized in the 1989 LRWSP evolved to recognize the finding of recently
completed regional studies for Ellis, Collin, Denton and Tarrant counties and other
changed conditions. The 1989 study update modified DWU service area boundaries in
Cooke and Grayson counties to the north and slightly extended DWU’s service area into
Tarrant, Ellis and Kaufman counties to the south, recognizing the local service area of
DWU wholesale customers whose city limits extend into those adjoining counties.

DWU performed another update to its long range water supply plan in 2000. This time,
the service area boundary was changed to include a small area in northeastern Tarrant
County adjoining the southern side of Lake Grapevine for possible service to the City of
Grapevine and inclusion of a more considerable area in Ellis County to the south,
reflective of a water supply request from Rocket SUD and related entities.

Planning Area from 2005 LRWSP

Because of rapid growth in the Dallas and Fort Worth (DFW) Metroplex® in the early
2000s, changing water rights and environmental regulations, heightened competition for
water, and increased difficulty of developing new water supplies, Dallas initiated a more
frequent 5-year cycle for its LRWSP with a planning study performed by Chiang, Patel &
Yerby (2005 LRWSP update). Service area evaluation criteria, similar to the 2000
LRWSP update, were utilized in the 2005 LRWSP update. Wholesale water service to
the City of Wilmer, already within the existing DWU service area boundary, was
incorporated in the 2005 LRWSP update, along with the inclusion of a small area in
northwestern Ellis County, which included a portion of Johnson County SUD’s service
area to the west. Figure 2-1 shows the service area as represented in the 2005 Update.

3 Metroplex is defined as a contiguous metropolitan area that has more than one principal anchor city of near equal importance.
Metroplex is used throughout the report in reference to the Dallas / Fort Worth Metroplex (DFW).
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Existing Service Area

For the 2014 LRWSP Dallas has decided to rely on a different method to define its
service area that provides a more accurate representation than previous efforts.
Table 2-1 provides a summary of the current customers that are considered part of the
Dallas Regional Water Supply System. This table contains the name of the entity, type of
supply (untreated, treated, or treatment only), current contract amount, contract
expiration date (all contracts are assumed to renew and the Dallas 2014 LRWSP takes
this into account), approximate current use, and estimated use in 2070 was used in the
2014 LRWSP.

Dallas considers its service area to be the area serviced by its existing customers. This
concept is represented by the maps contained in Figure 2-2 through Figure 2-4.
Figure 2-2 represents Dallas’ treated water customers, listed in Table 2-1, and the area
served by those entities. Figure 2-3 represents Dallas’ untreated water customers, listed
in Table 2-1 and the area served by those entities. Figure 2-4 shows the combined
treated and untreated service area for Dallas. Defining the service area as a table in
combination with a map showing the area served by the customers, will help alleviate
potential ambiguous interpretations of Dallas’ service area obligations.

Dallas does not currently anticipate acquiring new customers over the planning horizon.
However, if requests for service are received by Dallas they will be evaluated on a case
by case basis for service to see if these requests are consistent with current Dallas
service policies and if the additional demands can be met by Dallas at that time.
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Figure 2-1. Service Area as Defined in the 2005 LRWSP Update
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Table 2-1. Summary of Dallas Customers - Current and Projected 2070 Demands*

Type of Contract Approximate Current Projected Demand on
Entity Name Supply Expiration Date Demand on Dallas (MGD) Dallas in 2070 (MGD)

Addison Treated Jan. 6, 2042 10.4
Balch Springs * Treated Sep. 11, 2015 2.5 3.4
Carrollton Treated Jun. 29, 2043 21.0 20.4
Cedar Hill° Treated Sep. 26, 2044 9.3 15.2
Cockrell Hill Treated Feb. 22, 2044 0.4 1.0
Combine WSC® Treated Dec. 14, 2035 0.3 0.6
Coppell Treated Nov. 18, 2017 9.8 9.9
Dallas Retail Treated N/A 245.6 359.3
Dallas County-Other Treated N/A 0.8 0.3
Denton Untreated Aug. 7, 2015 0.0 56.7
DeSoto Treated Aug. 24, 2043 8.4 12.2
DFW Airport Treated Oct. 23, 2015 2.6 4.1
Duncanville Treated Sep. 30, 2044 5.4 5.5
Ellis County WCID #1 Treated Aug. 13, 2033 0.0 0.0
Farmers Branch Treated Aug. 1, 2040 8.1 10.4
Flower Mound Treated Jan. 21, 2017 7.6 7.8
Glenn Heights Treated Feb. 12, 2022 1.6 5.7
Grand Prairie Treated Jan. 6, 2042 19.6 30.0
Grapevine ° Untreated Jun. 14, 2030 3.1 3.0
Hutchins © Treated Mar. 31, 2042 1.3 6.0
Irving Treated Jun. 30, 2033 15.3 4.5
Irving ' Treatment Jun. 30, 2033 53.4 56.8
Lancaster Treated Nov. 11, 2041 6.8 13.5
Lewisville Treated Jun. 4, 2016 1.1 12.8
Lewisville " Untreated Dec. 17, 2016 18.0 18.0
Ovilla Treated Dec. 14, 2035 1.0 4.1
Red Oak Treated Aug. 13, 2033 0.1 1.7
Seagoville Treated Feb. 2, 2043 1.8 3.2
The Colony Treated Nov. 4, 2040 5.9 6.3
UTRWD' Untreated Feb. 12, 2022 34.2 54.0
Manufacturing Uses Treated N/A 24.4 30.5
Mining Uses’ Treated N/A 0.3 0.2
Steam-Electric Uses '’ Untreated Jan. 1, 2051 ¢ 4.5 4.5
Irrigation Uses ' Untreated Varies 2.6 2.6
Total 468.8 717.8

@ Balch Springs was previously listed under the now dissolved Dallas County WCID #6. Dallas County WCID #6 was dissolved in 2014.

e Negotiated, but not yet approved as of Nov. 2, 1014.

¢ Combine WSC supplies the City of Combine.

4 No contract maximum. Amount supplied is dependent on water availability. The contract estimates that 1.8 MGD will be used in any given year.

¢ Hutchins serves the community of Wilmer. Wilmer does not have a contract with Dallas, but Wilmer’'s demands are included as a part of Hutchins’

demand.

These values include the treated water demand for Irving and are not additive. Dallas has reserved 63 MGD on a peak day basis for treatment of

Irving water (37.1 MGD on an average day). In addition, Dallas may commit up to 14 MGD of additional treatment capacity if deemed available.

" There is no contract maximum for the untreated water. Amount supplied is dependent on water availability. The contract estimates that
approximately 20.6 MGD (23,094 acft) would be needed in 2010, the last year for which a projection was available.

i Although there is no set maximum to the contract, the amount supplied under the contract is dependent on certain service arrangements. It was
originally projected that UTRWD would need about 39.1 MGD (43,825 acft) of water from Dallas in 2020. Dallas serves 10 MGD plus the following
cities through UTRWD: Argyle WSC, Carrollton, Coppell, Denton (including Corinth and Lake Cities MUA), Flower Mound, Highland Village, and
Lewisville.

! County aggregated demands from the 2016 Region C RWP.

¥ Luminant contract.

f

4 Dallas currently holds a contract with the North Texas Municipal Water District (NTMWD) for 60 MGD that is not shown on Table 2-1. The contract is
for untreated water and will expire on 4/23/2016 (a 3-year contact). This contract is considered a temporary demand on the Dallas system, due to the
extreme drought (as of the publication of this report) being experienced by NTMWD, and not a demand that Dallas plans to meet long-term.
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Figure 2-2. Area Served by Dallas and Its Treated Water Customers
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Figure 2-3. Area Served by Dallas’ Untreated Water Customers
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Figure 2-4. Combined Service Area for Dallas’ Treated and Untreated Water Customers
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Adjacent Areas Served by Other Agencies

Part of understanding Dallas’ service area is to understand what areas are served by
other Metroplex area water providers. There are four large wholesale providers that
surround the Dallas service area that limit Dallas’s ability to expand into these areas.
Figure 2-5 is a regional map that shows how the service areas and current customers of
these wholesale water providers border the area of Dallas’s customer cities.

North Texas Municipal Water District (NTMWD)

NTMWD supplies treated water to customers in suburban communities located north and
east of Dallas. The District obtains raw water from Lake Lavon, Lake Texoma, and
Chapman Lake, all of which are owned and operated by the Corps of Engineers.
NTMWD also has a permit to reuse treated wastewater effluent from its Wilson Creek
Wastewater Treatment Plant which discharges into Lake Lavon and diversions from its
East Fork Water Supply Project which includes NTWMD discharges currently being
passed through Lake Ray Hubbard. These supplies are blended with other supplies in
Lake Lavon, including supplies from Lake Tawakoni, Lake Fork, and Lake Bonham.
Additionally the NTMWD has a temporary contract to purchase water from DWU which
expires in April of 2016.

Tarrant Regional Water District (TRWD)

TRWD supplies raw water to customers in Tarrant County and nine other surrounding
counties, including Johnson County. The District also has commitments to supply water
through the Trinity River Authority to users in Ellis County. TRWD owns and operates
Lake Bridgeport, Eagle Mountain Lake, Cedar Creek Reservoir, and Richland-Chambers
Reservoir. The District’'s water supply system also includes Lake Arlington (owned by
the City of Arlington), Lake Worth (owned by the City of Fort Worth), and Benbrook Lake
(owned by the Corps of Engineers, with TRWD holding water rights), a major reuse
project, and a substantial water transmission system.

Trinity River Authority (TRA)

TRA holds water rights in Joe Pool Lake (and has contracts to supply water to the Cities
of Midlothian, Duncanville, Cedar Hill, and Grand Prairie, but does not currently have the
infrastructure to do so), Navarro Mills Lake (serves City of Corsicana), and Bardwell Lake
(serves Cities of Ennis and Waxahachie). All of these lakes are owned and operated by
the Corps of Engineers. TRA sells raw water to Luminant for use in the Big Brown
Steam Electric Station on Lake Fairfield. This water is diverted from the Trinity River
under water rights held by TRA in Lake Livingston. TRA has a regional treated water
system in northeast Tarrant County, which treats raw water delivered by the Tarrant
Regional Water District system through Lake Arlington with TRA selling treated water to
the Cities of Bedford, Colleyville, Euless, Grapevine and North Richland Hills. TRA also
has a commitment to sell raw water provided by the TRWD to water suppliers in Ellis
County and is currently selling water to some of these entities.
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Figure 2-5. Service area of Dallas and Its Customers and Adjacent Water Service Area
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Upper Trinity Regional Water District (UTRWD)

UTRWD operates a regional water supply system in Denton County, which is a rapidly
growing area. UTRWD has a contract with the City of Commerce to divert up to 14.4
MGD (16,106 acft/yr) of raw water from Chapman Lake in the Sulphur River Basin and
operates treatment facilities with a capacity of about 90 MGD. UTRWD cooperates with
the City of Irving to deliver Lake Chapman water to Lewisville Lake. UTRWD also has
contracts to buy raw water from Dallas and Denton and has an indirect reuse permit to
reuse a portion of the water discharged to Lake Lewisville.

Recommended Planning Area

HDR, in cooperation with Dallas, is recommending that Dallas’ planning area for the
2014 LRWSP be the same as the current service area and list of current customers.
Dallas is not actively planning to meet the needs of any entity other than those that it
currently serves within its service area. The 2014 LRWSP is focused on meeting the
needs of a growing City of Dallas and the growth of its current customer cities.

During the planning process for the 2014 LRWSP, four entities did approach Dallas
about receiving treated water service. These entities are:

e Heath,

e Rocket Special Utility District (SUD),
¢ McClendon-Chisolm, and

e Sunnyvale.

Currently these entities are not within Dallas’ service area, and the decision to serve
these entities has not been completed. The demands of these entities as shown in the
2016 Region C RWP data are within a range that Dallas could serve without significant
impact to the planned implementation of strategies presented in this report. However, as
of the time of publication of this report, no decision has been made to serve or plan for
these entities.
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Population Projections

Introduction

This section provides background information for population projections used in the
preparation of the 2014 LRWSP. Population projections are consistent with those being
used in the 2016 Region C RWP as of September 12, 2014. This section also includes
comparisons of the 2014 LRWSP population projections to those used in the 2005
LRWSP and the 2011 Region C RWP for reference.

Basis of Population Projections

As part of the 2016 Region C RWP process, the Texas Water Development Board
(TWDB) developed new population projections for each of the entities in Region C,
including the City of Dallas and each of its customers. The draft population projections
were released by the TWDB in April 2013 and considered the results of the 2010 U.S.
Census data. After receiving these projections from the TWDB, Dallas forwarded a
summary to each of its customers for comment. (These entities had an opportunity to
provide comment to the TWDB through the Region C planning group.) The City of Dallas
then held two workshops allowing customer cities the opportunity to provide feedback on
the projections. Several of the customer cities attended one of the workshops or
otherwise responded with comments. After working with the customer cities, changes
were made to the original TWDB draft projections to better reflect the anticipated
populations of the City of Dallas and its customer cities. These revised projections were
submitted to the TWDB for review and were subsequently approved (with minor
modifications) by the TWDB for use in the 2016 RWP.

The TWDB initially released draft population projections for the City of Dallas and Dallas
County with the knowledge that the City, working with the Region C consultants, would
provide significant direction to the TWDB concerning future population projections for the
City as well as unincorporated areas within the county. These draft population
projections along with three alternative projections (based on low, medium and high
growth rates) were presented and discussed at two public meetings held in Dallas in May
2013. After receiving input on these alternative projections, Dallas chose to use the
“medium” population growth forecast. This medium growth forecast resulted in Dallas’
population increasing between 2020 and 2070 from approximately 1.24 million to
approximately 1.90 million people as shown in Figure 3-1 and Table 3-1. Additional
details of the TWDB population and gpcd methodology are included in Appendix A.

Updated Population Projections

Population projections for the City of Dallas and its customer cities are summarized in
Figure 3-1 and Table 3-1. Table 3-2 provides a summary of the City of Dallas population
projections, projections for customer cities, and the total population projections. In 2020,
the total population of Dallas and its customer cities is projected to be 3,062,874, while
the City of Dallas population is projected to be 1,242,135 (or 40.5 percent of the total
area population). In 2070, the total population of Dallas and its customer cities is
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projected to be 5,335,956, while the City of Dallas population is projected to be
1,905,498 (or 35.7 percent of the total area population).

Table 3-2 disaggregates Dallas’ population for each major pressure zone with the
methodology used to develop these estimates described in Appendix B. A map showing
Dallas’ major pressure zones is shown in Figure 3-2. Finally, Table 3-3 displays the
population projections for each individual customer and user group.

Figure 3-1. Population Projections for City of Dallas and its Customer Cities
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Table 3-1. Population Projections for City of Dallas and its Customer Cities

table units: number of people

City of Dallas 1,242,135 1,347,717 1,631,681 1,707,057 1,841,064 1,905,498
Customer Cities 1,820,739 2,179,474 2,464,242 2,781,101 3,100,019 3,430,458
Total Population 3,062,874 3,527,191 3,995,923 4,488,158 4,941,083 5,335,956

Source: 2016 Region C data as of September 12, 2014.
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Table 3-2. Population Projections for City of Dallas (by Major Pressure Plane)

table units: number of people

Arcadia Park 7,318 10,856 13,601 17,116 20,574 23,487
Cedar Dale High 7,383 12,675 17,049 22,556 28,167 33,134
Central Low 328,926 371,656 439,944 509,414 570,032 611,368
East High 115,473 118,753 127,449 134,081 136,007 131,852
Meandering Way High 72,707 75,495 81,731 86,671 88,703 86,861
Mountain Creek High 6,176 7,744 11,356 14,882 18,456 21,595
North High 355,182 369,553 406,167 436,070 452,367 449,606
Pleasant Grove Intermediate 117,798 125,529 142,827 158,980 171,243 177,011
Red Bird High 29,879 36,863 47,171 57,723 67,818 75,959
South High 156,974 172,815 195,066 217,470 234,617 242,905
Trinity Heights Intermediate 44,319 45,778 49,320 52,094 53,080 51,720
City of Dallas Total 1,242,135 1,347,717 1,531,681 1,707,057 1,841,064 1,905,498

Source: 2016 Region C data as of September 12, 2014.

3.4 Previous Population Projections

Population projections for the DWU service area from the 2011 Region C RWP and the
2014 LRWSP are shown in Figure 3-3 and Table 3-4. While population projections were
developed as part of the 2005 Dallas LRWSP, those projections did not include
population estimates for some entities (i.e. Upper Trinity Regional Water District) and
therefore are not directly comparable to the projections from the 2011 RWP and are not
included in the figure. It can be seen from Figure 3-3 that the population projections for
the 2014 LRWSP are slightly lower than the 2011 RWP projections. In 2020, the recent
projections are 163,816 people fewer (or a 5.1 percent decrease). In 2040, the recent
population projections are only 37,260 people fewer (or a 0.9 percent decrease). And
finally, in 2060, the recent population projections are 164,705 people fewer (or a 3.2
percent decrease).

Although it is difficult to compare the updated total service area population projections
with those used in the 2005 LRWSP, we can compare the projections for the City of
Dallas. In 2020, the 2005 LRWSP had a projected population for the City of Dallas of
1,451,878 which is 16.9 percent higher than the recent estimate. In 2040, the 2005
LRWSP had a projected population for the City of Dallas of 1,598,222 which is 4.3
percent higher than the latest estimate. Finally, in 2060, the 2005 LRWSP had a
projected population for the City of Dallas of 1,700,000 which is 7.7 percent lower than
the recent estimate. Appendix C includes an analysis of the population projection
comparison by individual entity.
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Figure 3-2. Major Pressure Planes
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Table 3-3. Population Projections for Dallas Customers

table units: number of people

Addison 14,539 17,431 20,323 23,215 26,107 29,000
Carrollton 126,763 129,176 129,179 129,182 129,185 129,188
Cedar Hill 53,200 65,119 77,038 88,956 88,956 88,956
Cockrell Hill 4,670 5,122 5,122 5,122 7,000 15,000
Combine WSC ® 15,829 17,093 24,432 38,000 65,000 90,000
Combine 2,690 3,278 3,939 4,692 5,545 6,501
Coppell 41,460 42,953 42,953 42,953 42,953 42,953
Balch Springs ° 26,423 28,980 31,606 34,456 37,233 40,018
Dallas County-Other 5,339 3,000 2,000 2,000 2,000 2,000
Denton 158,398 205,977 262,057 341,471 468,168 570,694
DeSoto 54,617 59,903 65,330 71,222 76,963 82,718
DFW Airport N/A N/A N/A N/A N/A N/A
Duncanville 42,927 47,106 47,106 47,106 47,106 47,106
Farmers Branch 30,613 32,509 34,455 36,567 38,625 40,689
Flower Mound 75,555 93,000 93,000 93,000 93,000 93,000
Glenn Heights 17,323 23,308 29,590 36,506 43,522 59,000
Oak Leaf 1,350 1,500 1,750 2,500 3,700 4,500
Grand Prairie 218,162 258,759 283,493 283,515 283,541 283,571
Grapevine 52,414 58,930 60,000 60,000 60,000 60,000
Hutchins ° 9,903 13,922 17,941 21,960 25,979 30,000
Wilmer 4,203 4,698 7,500 14,000 22,000 40,000
Irving 260,752 284,500 284,500 284,500 284,500 284,500
Lancaster 45,184 58,895 69,717 77,649 85,582 93,514
Lewisville 107,327 121,924 139,368 158,857 177,356 177,356
Ovilla 4,525 5,791 7,249 8,946 10,917 20,000
Red Oak 12,369 14,000 19,000 26,000 32,000 50,000
Seagoville 18,854 22,873 26,892 30,911 35,000 35,000
The Colony 51,000 58,000 62,000 67,600 67,600 67,600
UTRWD 364,350 501,727 616,702 750,215 840,481 947,594

Total Customer Population 1,820,739 2,179,474 2,464,242 2,781,101 3,100,019 3,430,458

Source: 2016 Region C data as of September 12, 2014.

Note: Customer population represents the total population of that entity, not necessarily the population of that
entity served by Dallas.

@ Combine WSC serves Combine.
® Hutchins serves Wilmer.
¢ Formerly Dallas County WCID #6, dissolved in 2014.
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Figure 3-3. Comparison of Population Projections — 2011 Region C Water Plan and 2014
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Table 3-4. Comparison of Population Projections — 2011 Region C Water Plan and 2014
LRWSP

2011 Region C Plan 2,790,133 3,226,690 3,634,425 4,033,183 4,515,013 5,105,788
2014 LRWSP - 3,062,874 3,527,191 3,995,923 4,488,158 4,941,083 5,335,956

Percent Difference - (5.1%) (3.0%) (0.9%) (0.6%) (3.2%) -
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4.1

4.2

Water Demands and Wastewater Effluent
Projections

Introduction

This section outlines the basis for the updated water demand projections for the 2014
LRWSP, and includes a comparison of the new projections with those in the 2005
LRWSP and the 2011 Region C RWP. The projected wastewater effluent volumes and
the associated calculation methodology are also included in this section. The collective
demands of Dallas and its customers are referred to as the DWU or DWU System
demands throughout this report.

Basis of Water Demand Projections

There are three components that form the water demand projections. The first
component is the service area, discussed in Section 2. The second component is the
population contained in the service area, discussed in Section 3. Finally, per capita use
of the population within the service area is the last component that is considered in
developing future water demand. Water demand is estimated from these three
components by multiplying the population served by the appropriate per capita use
value, resulting in volume of water needed to serve the population at some point in the
future.

Similar to the population projections, the water demand projections used for the 2014
LRWSP are based on the water demand projections developed as part of the 2016
Region C RWP process. For the Region C process, the TWDB developed water demand
projections for each of the entities in Region C, including the City of Dallas and its
customers. These water demand projections are based on a dry year per capita water
use (normally 2011) and include conservation savings associated with the Texas
Plumbing Fixtures Act, which requires all new and retrofitted plumbing fixtures to meet
certain flow standards. The City of Dallas forwarded these summaries to each of its
customers for comment. In addition, the City of Dallas held two workshops to allow
customer cities the opportunity to provide feedback on the projections, and several of the
customer cities attended one of the workshops or responded with comments. After
working with the customer cities, changes were made to the original draft water demand
projections released by the TWDB to include corrected data for the City of Dallas and its
customer cities. These revised projections were subsequently reviewed and approved
(with some modification) by the TWDB for use in the 2016 Region C RWP. For the City
of Dallas, the TWDB approved a base gallons per capita per day (gpcd) use of 207.

All demand projections presented in the 2014 LRWSP for the City of Dallas use the
approved base value of 207 gpcd. This base gpcd value of 207 represents the water use
associated with the dry year that occurred in 2011. This base year value is adjusted
based on the expected reduction in use from the implementation of the Plumbing
Fixtures Act so that gpcd is reduced through time to realize these savings. Historical and
future gpcd values for Dallas and its customers are presented in the following sections.
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4.3

4.4

Per Capita Water Use Factors

To calculate total water demand for Dallas and each of its customer cities, a per capita
water use factor was applied to the population values presented in Section 3. Table 4-1
shows historical gpcd values from 1999 to 2011 determined and obtained from the
TWDB for Dallas and each of its customer cities. This table shows that in general, the
City of Dallas gpcd values have been declining over time as Dallas’ water conservation
program has been implemented and expanded. Many of Dallas’ customer cities show
the same pattern with a few exceptions likely due to the mix of residential and
commercial use within these cities as they continue to urbanize. The value for the year
2011 was selected by the TWDB as the base year used for future water demand
forecasts, as this was deemed to be a hot and dry year and representative of drought
conditions. Table 4-2 shows the gpcd values used to calculate projected water demands
for the 2014 LRWSP beginning in the year 2020. The projected gpcd’s decline over time
is due to the fact that the TWDB assumes that some water conservation will occur
naturally from the Texas Plumbing Fixtures Act, which requires all new or retrofitted
plumbing fixtures to meet lower use standards. The City of Dallas gpcd is projected to
be 198 in 2020, decreasing to 189 in 2070. The gpcd for the entire DWU service area is
projected to be 185 in 2020, decreasing to 171 in 2070.

Water Demand Projections

Using the population projections from Section 3 and the per capita water use rates
discussed above, a total water demand for each entity was calculated. For entities with
multiple sources of water, a portion of its total demand was allocated to the DWU system
and a portion of its demand was allocated to its other sources of supply. This process is
discussed further in Section 4.4.5. A condensed summary of the water demand
projections showing the total water demands of each entity and the total non-Dallas
sources are shown in Appendix D.

The estimated water demands for DWU are summarized and parsed in Table 4-3
through Table 4-6. Table 4-3 shows the DWU water demand from three separate
groups, the City of Dallas retail customers, Dallas’ Customer Cities, and non-municipal
customer demand. Table 4-4 shows Dallas’ retail water demand disaggregated for each
major pressure zone within the City using the methodology described in Appendix B. A
map of Dallas’ major pressure zones is shown in Figure 4-1. It is important to note that
the demands shown for Dallas in Table 4-3 are only for the residential and commercial
portion of the City’s demand and do not include manufacturing demand, as those
demands are shown in Table 4-5. Table 4-5 shows the projected water demand by the
various non-municipal customers that are served by DWU. Table 4-7 displays the water
demand projections for each individual municipal customer. Note that some municipal
customers show a demand that stabilizes, or even decreases, through the planning
horizon. This is a result of the entity reaching a build out condition with a steady, non-
increasing population and a steady or even decreasing gpcd due to conservation efforts.
Table 4-6 provides a summary of these demands on DWU by presenting the Dallas retail
demand compared to the sum of its customer demand and the percentage that the
customer demand is of the total demand. In Table 4-6 the values for the City of Dallas
come from Table 4-3 and the data for the customers come from Table 4-5 and Table 4-7
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summed together. The percentage is calculated by dividing the customer demand by the
total demand.

Table 4-1. Historical gpcd Values for City of Dallas and Customer Cities

esls|lzlslslz]lels]sleglel=]x
o gl1slglslg|s|cls]|S|&g|c|&g]¢g
Dallas 303 264 250 245 238 240 244 225 236 213 173 199 207
Addison 399 441 409 368 434 375 744 356 293 283 258 329 378
Carrollton 196 189 176 158 181 171 175 183 132 154 131 154 167
Cedar Hill 121 102 125 128 128 184 164 191 197 179 187
Cockrell Hill 118 117 121 91 117 95 96 92 85 85 84 90 88
Combine WSC 96 89 83 85 90 86 99 114 91 99 89 99 113
Combine 96 89 83 85 90 86 99 114 91 99 89 99 113
Coppell 193 179 193 199 197 227 214 257 177 221 217 221 245
Balch Springs ? 105 110 106 100 104 113 113 122 100 109 104 96 102
Denton 164 189 170 139 144 152 152 160 134 137 124 143 157
DeSoto 190 190 174 157 172 159 159 193 191 160 160 147 163
Duncanville 173 172 167 158 155 166 160 166 127 142 127 125 136
Farmers Branch 333 333 292 282 316 274 326 294 226 262 200 268 263
Flower Mound 217 198 62 183 65 65 70 228 168 190 173 205 233
Glenn Heights 99 115 107 84 105 100 181 64 111 107 104 95 107
Oak Leaf 206 147 159 155 155 155 155 78 113 111 108 122 111
Grand Prairie 146 153 133 141 125 152 150 168 152 152 143 131 138
Grapevine 229 223 292 216 231 297 297 313 259 304 275 329 324
Hutchins 224 217 189 147 221 231 228 210 204 148 84 96 88
Wilmer 91 97 89 75 87 82 83 101 ND ND 81 85 84
Irving 209 220 208 194 212 212 234 210 196 193 196 152 158
Lancaster 128 142 139 133 132 122 227 141 107 133 121 118 161
Lewisville 180 167 149 146 152 160 162 165 133 143 136 158 176
Ovilla 177 188 168 154 172 114 230 125 167 154 150 186 223
Red Oak 134 156 151 154 154 148 241 166 133 133 118 113 121
Seagoville 114 132 133 132 143 135 129 83 114 74 107 97 69
The Colony 109 98 98 97 97 97 97 127 105 116 113 130 134
Average gpcd 178 178 164 155 163 161 192 172 154 158 143 154 165

# Dallas County WCID #6 (DC WCID #6) dissolved during the course of the 2014 Dallas LRWSP and the demands
associated with this entity are now listed under Balch Springs.

ND No data reported from source.
Source: http://www.twdb.texas.gov/waterplanning/waterusesurvey/estimates/index.asp
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Table 4-2. Projected gpcd Values for City of Dallas and Customer Cities

2020 2030 2040 2050 2060 2070
198 194 191 189 189 189

City of Dallas
Addison 369 364 362 361 360 360
Carrollton 166 162 160 158 158 158
Cedar Hill 179 176 174 173 173 173
Cockrell Hill 78 73 71 69 68 68
Combine WSC 102 98 96 95 95 94
Combine 102 98 96 95 95 94
Coppell 237 234 232 230 230 230
Balch Springs ® 93 89 87 85 85 85
Dallas County-Other 288 288 287 287 286 286
Denton 176 173 170 163 161 161
DeSoto 154 151 149 147 147 147
Duncanville 126 122 119 118 118 118
Farmers Branch 264 260 257 255 255 255
Flower Mound 225 222 221 220 220 220
Glenn Heights 98 95 94 93 93 93
Oak Leaf 103 98 95 94 93 93
Grand Prairie 182 173 169 169 169 169
Grapevine 391 378 375 374 373 373
Hutchins 92 89 88 87 86 86
Wilmer 92 89 86 84 84 84
Irving 192 189 187 185 185 185
Lancaster 152 148 146 146 145 145
Lewisville 168 164 162 161 161 161
Ovilla 213 209 207 206 206 206
Red Oak 133 131 129 128 128 128
Seagoville 98 94 92 91 91 91
The Colony 136 133 131 130 130 130
UTRWD 116 121 123 125 123 122
Dallas Service Area gpcd® 185 180 176 174 173 171

# Dallas Service Area gpcd is calculated by taking the total water demand projected for all of these entitles (not just the portion
provided by Dallas) in gallons divided by the total system population divided by 365 days.

Source: 2016 Region C data as of September 12, 2014.
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Table 4-3 shows that in 2020, total demand of Dallas and its customers is projected to be
468.8 million gallons per day (MGD). About 93.2 percent of the total demand comes from
Dallas’ retail and customer city demand. Other uses such as manufacturing, mining,
irrigation and steam-electric power generation will make up the remaining 6.8% or 31.8
MGD. By 2070, total use is expected to be approximately 717.8 MGD with 94.7 percent
of the demand coming from the municipal demand on the system. The non-municipal use
types make up only 5.3 percent or 37.8 MGD of the total demand. Figure 4-2 illustrates
this information graphically. The City of Dallas projected demand in 2020 is 245.6 MGD
or 52.4 percent of the total demand on the system. By 2070, the City of Dallas projected
demand is 359.3 MGD or 50.1 percent of the total demand on the system.

Table 4-3. Water Demand Projections for the City of Dallas and its Customers
Table units: MGD

DWU System 2020 2030 2040 2050 2060 2070

City of Dallas 245.6 260.8 291.6 3225 347.2 359.3
Customer Cities 191.4 208.9 230.3 254.6 293.4 320.7
Non-Municipal Demand 31.8 33.8 35.8 374 37.6 37.8
Total Demand 468.8 503.5 557.7 614.5 678.2 717.8

Source: 2016 Region C data as of September 12, 2014.

Table 4-4. Water Demand Projections for City of Dallas (by Major Pressure Planes)
Table units: MGD

Dallas — Major Pressure Plan 2020 2030 2040 2050 2060 2070
0.6 0.8 0.9 11 1.3 14

Arcadia Park

Cedar Dale High 1.3 2.6 34 4.4 54 6.2

Central Low 69.7 71.2 78.3 85.2 92.4 95.4
East High 18.3 17.1 17.2 17.1 16.5 15.3
Meandering Way High 15.8 14.9 15.2 15.4 15.1 14.2
Mountain Creek High 4.4 4.8 7.2 9.3 11.3 12.8
North High 87.8 98.2 112.0 126.0 136.0 142.0
Pleasant Grove Intermediate 134 134 14.7 15.9 16.7 17.0
Red Bird High 7.9 9.5 11.9 14.3 16.5 18.1
South High 21.6 23.8 26.2 29.2 31.6 32.8
Trinity Heights Intermediate 4.8 4.5 4.6 4.6 4.4 4.1

City of Dallas Total 245.6 260.8 291.6 322.5 347.2 359.3
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Figure 4-1. Major Pressure Planes for City of Dallas
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Table 4-5. Water Demand Projections for DWU Non-Municipal Customers
Table units: MGD

2000 | 200 | a0 | 200 | 200 | 207

Collin County Irrigation

Dallas County Irrigation 0.4 0.4 0.4 0.4 0.4 0.4
Dallas County Manufacturing 24.3 26.4 28.4 30.0 30.2 30.4
Dallas County Mining 0.3 0.2 0.2 0.2 0.2 0.2
Dallas County Steam Electric 4.5 4.5 4.5 4.5 4.5 45
(TXU)

Denton County Irrigation 0.4 0.4 0.4 0.4 0.4 0.4
Denton County Manufacturing 0.1 0.1 0.1 0.1 0.1 0.1
Rockwall County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Total Non-Municipal Demand 31.8 33.8 35.8 374 37.6 37.8

Source: 2016 Region C data as of September 12, 2014.

Table 4-6. Water Demand Projections for DWU System and Percent of Customer Demand
Table units: MGD

DWU System 2020 2030 2040 2050 2060 2070

City of Dallas (Table 4-4) 245.6 260.8 291.6 3225 347.2 359.3
DWU Non-Municipal Customer 31.8 33.8 35.8 37.4 37.6 37.8

(Table 4-5)

DWU Municipal Customer 191.4 208.9 230.3 254.6 293.4 320.7
(Table 4-7)

Total Customer Demand 223.2 242.7 266.1 292.0 331.0 358.5
Total Demand 468.8 503.5 557.7 614.5 678.2 717.8
Percent of Total Demand from 47.6% 48.2% 47.7% 47.5% 48.8% 49.9%
Customers

Source: 2016 Region C data as of September 12, 2014.
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Table 4-7. Water Demand Projections for DWU Municipal Customers
Table units: MGD

2020 2030 2040 2050 2060 2070
5.4 6.3 7.3 8.4 9.4

Addison 10.4
Carrollton 21.0 21.0 20.6 20.4 20.4 20.4
Cedar Hill 9.3 11.3 13.2 15.2 15.2 15.2
Cockrell Hill 0.4 0.4 0.4 0.4 0.5 1.0
Combine WSC - - - - - -

Combine 0.3 0.3 0.4 0.4 0.5 0.6
Coppell 9.8 10.0 9.9 9.9 9.9 9.9
Balch Springs 2.5 2.6 2.7 2.9 3.2 34
Dallas County-Other ? 0.8 0.4 0.3 0.3 0.3 0.3
Denton 0.0 1.9 8.8 20.3 40.3 56.7
DeSoto 84 9.0 9.7 10.5 11.3 12.2
DFW Airport 2.6 2.8 3.1 3.4 3.8 4.1
Duncanville 54 5.7 5.6 55 55 5.5
Farmers Branch 8.1 8.4 8.8 9.3 9.8 10.4
Flower Mound 7.6 7.8 7.8 7.8 7.8 7.8
Glenn Heights 1.5 2.1 2.6 3.2 3.9 5.3

Oak Leaf 0.1 0.1 0.1 0.2 0.3 0.4
Grand Prairie 19.6 27.8 30.4 30.3 29.9 30.0
Grapevine 3.1 34 34 3.3 3.1 3.0
Hutchins 0.9 1.2 1.6 1.9 2.3 2.6

Wilmer 04 04 0.6 1.2 1.8 34
Irving 15.3 4.5 4.5 4.5 4.5 4.5
Lancaster 6.8 8.6 10.1 11.2 12.3 13.5
Lewisville 19.1 21.9 24.9 27.9 30.8 30.8
Ovilla 1.0 1.2 1.5 1.8 2.2 4.1
Red Oak 0.1 0.1 0.4 0.7 0.9 1.7
Seagoville 1.8 2.2 2.5 2.8 3.2 3.2
The Colony 5.9 5.9 6.2 6.7 6.5 6.3
UTRWD 34.2 41.6 42.9 44.2 53.8 54.0
Total Customer Municipal 191.4 208.9 230.3 254.6 293.4 320.7
Demand

Source: 2016 Region C data as of September 12, 2014.

@ Dallas County Other — this is a specified water user group in the Region C RWP which represents unincorporated
areas of Dallas County that will likely be annexed by Dallas or one of its customer cities at some point in the future.
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Figure 4-2. Water Demand Projections for the City of Dallas and its Customers
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Comparison of Gallons per Capita per Day Projections

A comparison of the gpcd projections for the entire DWU service area from the 2005
Dallas LRWSP, 2011 Region C RWP, and this 2014 LRWSP are shown in Figure 4-3
and in tabular form in Table 4-8. It should be noted that a gpcd was not calculated for
some of DWU'’s customers in the 2005 LRWSP, so the gpcd shown for the 2005 LRWSP
is an approximation only; although, it is still useful for comparison purposes. The gpcd’s
from the 2005 LRWSP and the 2011 Region C RWP are very similar with only slight
differences in most decades. However, as shown, the gpcd values used in the 2014
LRWSP are substantially lower than the previous plans. In most decades (2030 — 2060),
the 2014 gpcd values are about 34-35 gpcd lower than the previous plans. In 2040, this
amounts to a reduction in gpcd of 16.6 percent compared to the 2005 LRWSP. While
this is a significant reduction in gpcd, the City of Dallas generally agreed with the lower
TWDB values due to changing customer behavior and realizing conservation savings.
These reduced gpcd values directly relate to the lower water demands developed for the
2014 LRWSP when compared to previous planning efforts.
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Figure 4-3. Comparison of gpcd Projections — 2005 LRWSP, 2011 Region C RWP, and

2014 LRWSP
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Table 4-8. Comparison of gpcd Projections — 2005 LRWSP, 2011 Region C RWP, and 2014
LRWSP

Dallas gpcd Projection 2010 2020 2030 2040 2050 2060 2070

2011 Region C RWP

2005 LRWSP Update 214 216 213 211 209 208 -
2014 LRWSP - 185 180 176 174 173 171
Percent Difference between the - (14.4%) (15.5%) (16.6%) (16.7%) (16.8%) -
2005 and 2014 LRWSP

4-10 | December 2015



Dallas Long Range Water Supply Plan | Water Demands & Effluent Projections F)?

4.4.2

Comparison of Water Demand Projections

Water demand projections for the DWU system used in this 2014 LRWSP are compared
with demands from both the 2005 Dallas LRWSP and the 2011 Region C RWP in
Figure 4-4 and Table 4-11. These demands represent the anticipated demands to be
placed on the DWU system after accounting for entities with multiple sources of water.
As shown in Figure 4-4, water demands for both the 2005 LRWSP and the 2011 Region
C RWP are similar. However, the water demand projections for the 2014 LRWSP are
substantially lower. As discussed above, this is primarily due to the much lower per
capita values used in the 2014 LRWSP. In 2020, the 2014 LRWSP water demand
projections are 104.2 MGD lower than the 2005 LRWSP projections (a 18.2 percent
decrease), in 2040, the 2014 LRWSP water demand projections are 150.3 MGD lower
than the 2005 LRWSP projections (a 21.2 percent decrease). Finally, in 2060, the 2014
LRWSP water demand projections are 122.8 MGD lower than the 2005 LRWSP
projections (an 8.9 percent decrease). Appendix E contains a detailed water demand
comparison of the 2014 LRWSP to the 2005 LRWSP and the 2011 Region C RWP for
each of Dallas’ customer cities.

Figure 4-4. Comparison of Water Demand Projections — 2005 LRWSP, 2011 Region C
RWP, and 2014 LRWSP
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Table 4-9. 2005 LRWSP, 2011 Region C RWP, and 2014 LRWSP

Table units: MGD

Dallas Demand Projection 2010 2020 2030 2040 2050 2060 2070

2011 Region C RWP

2005 LRWSP Update 501 573 651 708 758 801 -
2014 LRWSP - 468.8 503.5 557.7 614.5 678.2 717.8
Percent Difference between the 2005 - (18.2%) (22.7%) (21.2%) (18.9%) (15.3%) -

and 2014 LRWSP

4.4.3 Treated Water Demand Projections

DWU provides both treated water and untreated water to its customers. Table 4-10
shows that the total treated water projected to be supplied by DWU to its retail customers
and customer cities in 2020 is 381.7 MGD, increasing to 548.3 MGD by 2070 (a 43.6
percent increase). This volume does not include providing treatment services to the City
of Irving. Dallas has a contract with Irving to treat all of its water, but is only responsible
for providing a small portion of this supply, shown below in the table. Note that the 2016
Region C RWP shows Irving developing additional supplies in the 2020 to 2030 decade,
thus reducing demand on Dallas to 4.5 MGD.

Table 4-11 shows the treated water demand for the non-municipal customers served by
DWU. This demand totals 26.0 MGD in 2020, increasing to only 32.0 MGD in 2070.
Table 4-12 presents the total treated water demand for three groups: City of Dallas,
Dallas customer cities, and non-municipal customers. Over the planning horizon, just
over 38 percent of Dallas’ total treated water demand comes from its customers.
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Table 4-10. Treated Water Demand Projections for DWU and its Customers
Table units: MGD

City of Dallas 245.6 260.8 291.6 322.5 347.2 359.3
Addison 54 6.3 7.3 8.4 9.4 10.4
Carrollton 21.0 21.0 20.6 20.4 20.4 20.4
Cedar Hill 9.3 11.3 13.2 15.2 15.2 15.2
Cockrell Hill 0.4 0.4 0.4 0.4 0.5 1.0
Combine WSC - - - - - -
Combine 0.3 0.3 0.4 0.4 0.5 0.6
Coppell 9.8 10.0 9.9 9.9 9.9 9.9
Balch Springs 25 2.6 2.7 29 3.2 3.4
Dallas County-Other 0.8 0.4 0.3 0.3 0.3 0.3
Denton 0.0 0.0 0.0 0.0 0.0 0.0
DeSoto 8.4 9.0 9.7 10.5 11.3 12.2
DFW Airport 2.6 2.8 3.1 34 3.8 4.1
Duncanville 5.4 5.7 5.6 5.5 5.5 5.5
Farmers Branch 8.1 8.4 8.8 9.3 9.8 10.4
Flower Mound 7.6 7.8 7.8 7.8 7.8 7.8
Glenn Heights 1.5 2.1 2.6 3.2 3.9 53
Oak Leaf 0.1 0.1 0.1 0.2 0.3 0.4
Grand Prairie 19.6 27.8 30.4 30.3 29.9 30.0
Grapevine 0.0 0.0 0.0 0.0 0.0 0.0
Hutchins 0.9 1.2 1.6 1.9 2.3 2.6
Wilmer 0.4 0.4 0.6 1.2 1.8 34
Irving 15.3 4.5 4.5 4.5 4.5 4.5
Lancaster 6.8 8.6 10.1 11.2 12.3 135
Lewisville 1.1 3.9 6.9 9.9 12.8 12.8
Ovilla 1.0 1.2 1.5 1.8 2.2 4.1
Red Oak 0.1 0.1 0.4 0.7 0.9 1.7
Seagoville 1.8 2.2 25 2.8 3.2 3.2
The Colony 5.9 5.9 6.2 6.7 6.5 6.3
UTRWD 0.0 0.0 0.0 0.0 0.0 0.0
Total Municipal Treated Water Demand 381.7 404.8 448.8 491.3 525.4 548.3
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Table 4-11. DWU Treated Water Demand Projections for Non-Municipal Customers
Table units: MGD

Collin County Irrigation

Dallas County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Dallas County Manufacturing 24.3 26.4 28.4 30.0 30.2 30.4
Dallas County Mining 0.3 0.2 0.2 0.2 0.2 0.2
Denton County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Denton County Manufacturing 0.1 0.1 0.1 0.1 0.1 0.1
Rockwall County Irrigation 0.1 0.1 0.1 0.1 0.1 0.1
Total Non-Municipal Treated Water Demand 26.0 28.0 30.0 31.6 31.8 32.0

Table 4-12. DWU Treated Water Demand Summary
Table units: MGD

City of Dallas 245.6 260.8 291.6 322.5 347.2 359.3
Municipal Customer Treated Water Demand 136.1 144.0 157.2 168.8 178.2 189.0
Non-Municipal Treated Water Demand 26.0 28.0 30.0 31.6 31.8 32.0

Total Customer Treated Water Demand 162.1 172.0 187.2 200.4 210.0 221.0
Percent of Treated Demand from Customers 39.8% 39.7% 39.1% 383% 37.7% 38.1%
Total Treated Water Demand 407.7 432.8 478.8 522.9 557.2 580.3

Source: 2016 Region C data as of September 12, 2014.

4.4.4  Untreated Water Demand Projections

DWU provides untreated water supplies to Denton, Grapevine, Lewisville, the Upper
Trinity Regional Water District (UTRWD) and various non-municipal customers including
steam-electric power generation. UTRWD is projected to be the largest untreated water
customer of DWU. Table 4-13 shows that the total untreated water projected to be
supplied by DWU in 2020 is 61.1 MGD, increasing to 137.5 MGD by 2070 (a 125 percent
increase). Only customers projected to use untreated water supplies are shown in
Table 4-13.
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Table 4-13. DWU Untreated Water Demand Summary
Table units: MGD

Denton 20.3 40.3 56.7
Grapevine 3.1 34 34 3.3 3.1 3.0
Lewisville 18.0 18.0 18.0 18.0 18.0 18.0
UTRWD 34.2 41.6 42.9 44.2 53.8 54.0
Total Municipal Untreated Water 55.3 64.9 73.1 85.8 115.2 131.7
Demand

Collin County Irrigation 0.8 0.8 0.8 0.8 0.8 0.8
Dallas County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Dallas County Steam Electric (TXU) 45 45 45 45 45 45
Denton County Irrigation 0.2 0.2 0.2 0.2 0.2 0.2
Rockwall County Irrigation 0.1 0.1 0.1 0.1 0.1 0.1
Total Non-Municipal Untreated Water 5.8 5.8 5.8 5.8 5.8 5.8
Demand

Total Untreated Water Demand 61.1 70.7 78.9 91.6 121.0 137.5

Source: 2016 Region C data as of September 12, 2014.

4.4.5 Demands for DWU Customers with Multiple Sources of Supply

Table 4-14 lists 15 of DWU'’s current customers that have or are expected to have other
sources of supply by 2070. These entities are not expected to rely 100 percent on the
Dallas System to meet its future demands. Supply allocations to each of these
customers are estimated for existing and future sources of supply based on allocations
provided by the Region C RWPG consultants. As future sources of supply become
available to these entities, the demands on the Dallas system will likely need to be
adjusted accordingly.

Table 4-14 shows that the combined 2070 supply that these customers are expected to
obtain from Dallas is approximately 205 MGD and that approximately 218 MGD will be
obtained from non-DWU sources. Table 4-14 also shows that five of these customers
rely only on small quantities of groundwater in addition to its DWU supplies.

December 2015 | 4-15



Dallas Long Range Water Supply Plan | Water Demands and Effluent Projections

Table 4-14. DWU Municipal Customers with Multiple Water Sources
Table Units: MGD, except as noted

% of 2070 2070 Demand

2 Demand 010 ngand Supplied from AU ngand
oTovemand | ippicay | Stepiety | STNTUST | stortedsy,
Customer DWU Sources
Lancaster 13.6 99.3% 135 0.1 0.0
Cedar Hill 15.4 98.7% 15.2 0.2 0.2
Glenn Heights 5.5 96.4% 5.3 0.2 0.2
Oak Leaf” 0.4 88.2% 0.35 0.05 0.0
The Colony 8.8 71.6% 6.3 2.5 0.0
Grand Prairie 48.0 62.5% 30.0 18.0 1.2
Denton 91.5 62.0% 56.7 34.8 0.0
Dallas County-Other 0.6 50.0% 0.3 0.3 0.2
UTRWD® 115 47.0% 54.0 61.0 0.0
Flower Mound 20.4 38.2% 7.8 12.6 0.0
DFW Airport 15.3 26.8% 4.1 11.2 0.0
Red Oak 6.4 26.6% 1.7 4.7 0.5
Grapevine 22.4 13.4% 3.0 19.4 0.0
Irving 52.6 8.6% 4.5 48.1 0.0
Totals 415.9 202.75 213.15 2.3

Source: 2016 Region C data as of September 12, 2014.

Total groundwater supply shown is from the Trinity and Woodbine Aquifers. This total is already included in the total
in the previous column.

® Approximately 11.8% of Oak Leaf's supply comes from other sources. This is approximately 0.0472 MGD. This value
rounded in the table to the nearest 0.01 MGD.

¢ Some of UTRWD'’s customers may have groundwater supplies; however UTRWD does not utilize groundwater as a
supply.

4.5 Historical Dallas Water Demand and the Impacts of
Conservation

Dallas has achieved considerable savings in water demand by lower per capita use since
conservation efforts began in earnest in the early 2000’s. Dallas routinely experienced
gpcd rates above 240 and as high as 280 in the late 1990’s. Dallas has been able to
mitigate the impact of drought weather conditions on water supply.

Figure 4-5 illustrates these historical values and shows the impacts of Dallas’
conservation efforts on reducing the gpcd values. The impact of conservation on water
demand can be seen in the differences portrayed by the light blue area on the figure
which represents the projected water use by Dallas without conservation. For example,
in 2011 Dallas achieved over a 20 percent savings in water use from conservation. This
is significant, especially since 2011 represents the hot, dry year that the TWDB
projections are based upon for the 2016 Region C RWP. The red line on the graph
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representing Dallas’ conservation goal shows two key things. The first is that Dallas has
exceeded its use goal 4 out of 8 years since the initial goal was set in 2005. Second is
that the trend of this line is down, meaning that Dallas anticipates realizing even more
savings from conservation with a 1.5 percent per year goal in the near future. The
downward trend shows that Dallas anticipates realizing additional savings from
conservation (Additional Conservation in Section 7) above what the TWDB estimates
from the realization of savings from the Plumbing Fixtures Act (Figure 4-3).

The following items are key facts regarding Dallas’ successful water conservation plan.

Dallas saved through FY 2013 an estimated 250 billion gallons of water since 2001.
Dallas gpcd has been reduced approximately 26 percent from FYOL1 to FY14.

Dallas has been able to mitigate the impact of drought weather conditions on water
supply.

Since implementation of the Twice Weekly Watering Program in April 2012, water
consumption is 5-6 percent lower.

Non-watering days have 25 to 40 MGD less demand, an average of 8 percent less
than watering days.

Implementation of “time of day” watering has helped Dallas reduce peak demand on
the system.

Figure 4-5. Recent Per Capita Water Consumption and Goals
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Figure Source: Dallas Water Utilities Water Conservation Program
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4.6  Wastewater Effluent Projections

This section discusses the historic and future estimates of total treated effluent discharge
from DWU’s two wastewater treatment plants: Central Wastewater Treatment Plant
(CWWTP) and South Side Wastewater Treatment Plant (SSWWTP). Population
projections were utilized with historical water and wastewater gallons per capita per day
(gpcd) data to estimate projected treated effluent discharges by decade through 2070.
Wastewater flow data from Dallas’ wastewater treatment plants were only available
through 2011 at the time this analysis was being performed. This section relies on this
data and from a previous report titled “Wastewater Treatment Facilities Strategic Plan”,
Carollo Engineers, Inc., 2010 (2010 WW Strategic Plan).

After the historical water and wastewater gpcd values were determined, a ratio of the
wastewater gpcd to the water gpcd was calculated as shown in Figure 4-6 and
Table 4-15. The last five years of this data (2007-2011) was used to determine a
reasonable estimate of a future return flow ratio, as this period captures both wet and dry
year conditions and recent DWU water conservation accomplishments. The five-year
average ratio was determined to be 0.54, which means that, on average, the wastewater
gpcd is 54 percent of the water gpcd. This averaged value was then used to forecast
future wastewater gpcd values based on projected water gpcd values through the
planning period. Using projected population data developed for this 2014 LRWSP, these
wastewater gpcd values were used to estimate future average annual wastewater flow
(AAWF).

Figure 4-6. Ratio of Wastewater gpcd and Water gpcd for 1998 to 2011 Period
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4.6.1

Background Data and Projection Methodology

Historical treated effluent discharge data was obtained for a 14 year period from 1998 to
2011 from DWU effluent flow records (Figure 4-7 and Table 4-15) and, in part, from the
2010 WW sStrategic Plan. The data indicates that AAWF at both the CWWTP and
SSWWTP have recently been declining due, in part to Dallas’ water conservation
initiatives, with peak day flows being relatively steady. The 2010 WW Strategic Plan also
indicated that the current flow split is approximately 64 percent to CWWTP and 36
percent to SSWWTP based on AAWF.

Historical water use data was obtained from the TWDB over the same time period as the
available wastewater data. Historical population estimates over this time period were
also developed using TWDB data originating from the U.S. Census Bureau. Note that
Dallas’ wastewater service area / population is different than its water service area /
population. These data were used to calculate a historical use rate in gpcd for both the
wastewater consumption and the water consumption (Table 4-15 and Figure 4-7).

Average annual dry-weather wastewater flows (ADWF) were projected in addition to the
AAWF. The ADWF was calculated in the 2010 WW Strategic Plan for each year by
omitting flows on days when significant rainfall events occurred and during subsequent
days when flows were elevated. In order to project the ADWF, a ratio of AAWF to ADWF
was determined using historical data developed as part of the 2010 WW Strategic Plan.
The 2010 WW Strategic Plan only provided historical dry-weather wastewater flows for
years 2000 through 2008 (Table 4-16). A ratio of dry-weather flows to average annual
flows was calculated over this time period. Table 4-16 shows that ADWF during this nine
year period averaged a ratio of 0.9296 of the AAWF. The data in Table 4-16 are shown
to more than three significant figures to compute a more precise ADWF/AAWF ratio.
Figure 4-8 shows a plot of the dry-weather factors over time and no trend in this ratio
was determined to be significant. Estimates of future ADWF were determined by
multiplying future AAWF estimates by the 0.9296 ratio.

Currently, a small portion of Dallas treated water customers are served by the Trinity
River Authority (TRA) for wastewater service. It is estimated that as much as 6.3 MGD of
Dallas supply based effluent is treated and then discharged by the TRA. Dallas has
expressed an interest in recovering this effluent and being able to utilize these flows as
part of its indirect reuse strategies. This recovery of effluent would involve infrastructure
improvements to transport the water to either Dallas’ Central or Southside WWTPs.
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Table 4-15. Summary of Historical Water Use, Treated Wastewater Flows, and Water and
Wastewater Per Capita Use Rates for DWU’s Wastewater Customers (1998 to 2011)

Table units: as specified in table

Wastewater Ratio of:
Sl Water Use ° Flow, . Water Use Wastewater Ww
(MGD) AAWF (gpcd) Flow (gpcd) gpcd/Water

Year (MGD) gpcd
1998 1,519,418 349.4 216.1 230 142 0.62
1999 1,523,788 399.4 206.1 262 135 0.52
2000 1,528,157 386.2 216.4 253 142 0.56
2001 1,532,526 370.6 229.0 242 149 0.62
2002 1,536,896 365.0 214.4 237 140 0.59
2003 1,541,265 359.8 195.6 233 127 0.54
2004 1,545,635 360.4 209.6 233 136 0.58
2005 1,550,004 368.7 186.5 238 120 0.51
2006 1,554,373 346.7 184.0 223 118 0.53
2007 1,558,743 348.7 199.1 224 128 0.57
2008 1,563,112 332.8 161.0 213 103 0.48
2009 1,567,482 279.9 176.1 179 112 0.63
2010 1,571,851 297.4 166.1 189 106 0.56
2011 1,576,220 301.3 143.0 191 91 0.47
5-Year Average 199 108 0.54

(2007 — 2011)

% Historical population values for DWU’s wastewater customers estimated from 2000 and 2010 Census Data.
Intervening years were interpolated from those two historical values.

® Historical water use values were obtained from the TWDB through the Annual Water Use Surveys.
¢ Wastewater flows from DWU treated wastewater effluent records.
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R

Figure 4-7. Historical Water Use, Treated Wastewater Flows and Water and Wastewater
Per Capita Use Rates for DWU Wastewater Customers (1998 to 2011)
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Table 4-16. Ratio of Historical Dry-Weather Wastewater Flows
(ADWF) and Average Annual Wastewater Flows (AAWF) discharged

from Dallas’ Central and Southside WWTPs

Table units: MGD

Wastewater Flow, Wastewater Flow, ADWF/AAWF
Year AAWF 2 ADWF ° Factor

2000
2001
2002
2003
2004
2005
2006
2007
2008°

Average Ratio

216.4
229.0
214.4
195.6
209.6
186.5
184.0
199.1
161.0

205.5
212.2
194.0
192.4
181.4
184.9
168.9
177.5
150.6

AAWF flow values from DWU treated effluent records.

®ADWF flow values calculated in the 2010 WW Strategic Plan.

0.9496
0.9266
0.9049
0.9836
0.8655
0.9914
0.9179
0.8915
0.9354
0.9296

¢ Data were only available through 2008 from the 2010 WW Strategic Plan.
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Figure 4-8. Ratio Factor of Historical Dry-Weather Wastewater Flows (ADWF) and
Average Annual Wastewater Flows (AAWF) for 2000 to 2008 Period
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4.6.2  Population Projections for City of Dallas Wastewater Customers

Population projections for the City of Dallas and its wastewater customers are shown in
Table 4-17. These projections show that by 2020, the total population of the DWU
wastewater service area will be 1,653,367, while the City of Dallas population will be
1,242,135 (or 75.1 percent of the total wastewater service area population). In 2070, the
total population of the DWU wastewater service area is projected to be 2,528,658, while
the City of Dallas population is projected to be 1,905,498 (or 75.4 percent of the total
wastewater service area population). These population projections were used to
determine the projected water and wastewater per capita rates for the DWU wastewater
service area.
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Table 4-17. Population Projections for Dallas and DWU Wastewater Customer Cities

Table units: number of people

2020 2030 2040 2050 2060 2070

Addison 14,539 17,431 20,323 23,215 26,107 29,000
Balch Springs 26,423 28,980 31,606 34,456 37,233 40,018
Cockrell Hill 4,670 5,122 5,122 5,122 7,000 15,000
Dallas 1,242,135 1,347,717 1,531,681 1,707,057 1,841,064 1,905,498
Duncanville 42,927 47,106 47,106 47,106 47,106 47,106
Highland Park 9,025 9,313 9,313 9,313 9,313 9,313
Hutchins 9,903 13,922 17,941 21,960 25,979 30,000
Mesquite 150,000 165,000 186,335 203,156 219,576 236,034
Richardson 105,000 108,200 112,500 116,000 116,000 116,000
Seagoville 18,854 22,873 26,892 30,911 35,000 35,000
University Park 25,688 25,688 25,688 25,688 25,688 25,688
Wilmer 4,203 4,698 7,500 14,000 22,000 40,000
Total Population 1,653,367 1,796,050 2,022,007 2,237,984 2,412,066 2,528,657

% Population projection numbers from 2016 Region C RWP.

4.6.3 Water Demand and gpcd Projections for Dallas Wastewater
Customers

Future estimates of water demands for Dallas’ wastewater customers were used in
conjunction with the population projections above to determine a projected gpcd value for
each decadal point during the planning period. These gpcd values were then multiplied
by the ratio of wastewater gpcd to water gpcd to determine a projected wastewater gpcd
as described in Section 4.5.1. Projected water demands are shown for each customer
city in Table 4-18 as well as the projected gpcd values for the customers as a whole.
This data shows that in 2020 these customers will use a total of 316.7 MGD of water and
by 2070 will use 454.2 MGD. It is important to note that the gpcd values decrease over
time due to anticipated water savings from low flow plumbing fixtures. No other
additional water conservation was assumed to occur over the projection period for the
purposes of this analysis.
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Table 4-18. Water Demand Projections for Dallas and DWU Wastewater Customer Cities
Table units: MGD

2020 2030 2040 2050 2060 2070
5.4 6.4 7.4 8.4 9.4

Addison 10.4
Balch Springs 2.5 2.6 2.7 2.9 3.2 34
Cockrell Hill 0.4 0.4 0.4 0.4 0.5 1.0
Dallas 246 261 292 323 348 360
Duncanville 5.4 5.7 5.6 5.6 5.5 5.5
Highland Park 3.6 3.7 3.7 3.7 3.7 3.7
Hutchins 0.9 1.2 1.6 1.9 2.3 2.6
Mesquite 20.0 21.3 235 25.4 27.4 29.4
Richardson 235 23.8 24.4 25.0 25.0 25.0
Seagoville 1.8 2.2 25 2.8 3.2 3.2
University Park 6.8 6.7 6.6 6.6 6.6 6.6
Wilmer 0.4 0.4 0.6 1.2 1.9 3.4
Total Water Demand (MGD) 316.7 3354 371.0 406.9 436.7 454.2
gpcd 192 187 183 182 181 180

& Population projection numbers from 2016 Region C RWP as of September 12, 2014.

4.6.4  Wastewater Effluent Projections

Projections of effluent for DWU wastewater customers were developed for the 2020 to
2070 timeframe for both the AAWF and ADWF as described in the following sections.
The AAWF accounts for both wet-weather and dry-weather periods while the ADWF is
based on dry-weather periods only.

Annual Average Wastewater Flow Projections

A ratio of 54 percent was developed (as previously shown in Table 4-15) between
historical wastewater gpcd values and historical water gpcd values based on the average
of these values from 2007 to 2011. This factor was multiplied by the projected water
gpcd values to obtain a projected wastewater gpcd value for each decade. These values
were then converted to an average annual flow value using the population projections in
Section 4.6.2, Table 4-17. The 2010 WW Strategic Plan (which only considered
wastewater data through 2009) projected a 2030 average day flow of 197 MGD or 15
MGD higher (about 8 percent) than this study, which considered data through 2011.

Annual Average Dry-Weather Flow Projections

A ratio of 92.96 percent was developed between the historical AAWF and ADWF using
annual flow data between 2000 and 2008. This ratio was multiplied by the AAWF to
calculate the projected ADWF as shown in Table 4-19 for the 2020 to 2070 timeframe.
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Figure 4-9 shows historical and projected water use and wastewater flows based on this
analysis.

Table 4-19. Estimates of Future Wastewater Flows for DWU
Wastewater Customers (2020 to 2070)

Table units: specified in table

A A | Average Annual Average Average Dry-
vle:)ragg '?t““a Per Capita Annual Weather
V\zteraals: Wastewater Wastewater Wastewater
Eoca) Flow 2 Flow " Flow ©
gp (gpcd) (MGD) )
2020 191 104 172 159
2030 187 101 182 169
2040 183 99 201 187
2050 182 98 220 205
2060 181 98 236 220
2070 179 97 246 229

& Calculated by multiplying the Average Annual Per Capita Water Use by 54%.

® Calculated by multiplying the projected Average Annual Per Capita Wastewater Flow by
population.

¢ Calculated by multiplying the Average Annual Wastewater Flow by 92.96%.

Figure 4-9. Historical and Projected Water Use and Wastewater Flows for DWU
Wastewater Customers
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Water Rights and Current Supplies

Section 5 presents information on Dallas’ water rights, contracted water amounts, and
reservoir yields. Certificates of Adjudication (CoA) and/or water rights permits (permit)
identify the maximum amounts of water that may be impounded and/or withdrawn from a
reservoir or stream. However, water supply planning must also consider the yield of
Dallas’ system or the amount of water that can be supplied during a repeat of the worst
drought on record. Reservoir yields were determined using the Dallas Water Supply
Model (RiverWare Model) which considers hydrology and reservoir characteristics.

Dallas’ water supply system is composed of seven supply reservoirs located in the
Trinity, Sabine, and Neches river basins and run-of-river diversions from the EIm Fork of
the Trinity River (Elm Fork). One of these reservoirs (Lake Palestine) is currently not
connected to the Dallas system but its yield is discussed in this section. For the purposes
of this planning study, Dallas’ supply system is divided into western and eastern
subsystems to coincide with the demands in Dallas’ treatment and distribution system.
The western subsystem supplies Dallas’ EIm Fork and Bachman water treatment plants
(WTPs), and the eastern subsystem supplies the Eastside WTP. Figure 5-1 provides the
location of Dallas’ supply reservoirs, major raw water transmission pipelines, and three
WTPs.

5-1. Location of Dallas Reservoirs, Raw Water Pipelines, and Water Treatment
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5.1 Existing Water Rights and Contracts

Table 5-1 presents a summary of Dallas’ existing water rights and water rights
associated with Dallas contracts for raw water. The information provided in Table 5-1 is
based on documents provided by the Texas Commission on Environmental Quality
(TCEQ), Dallas staff, and Dallas’ water rights attorney (Webb & Webb). Appendix F
summarizes additional water rights owned by Dallas that are not used for water supply.

Table 5-1. Summary of Dallas Water Rights and Contracts
Units: as noted in table

Dallas Portion
Reservoir Certificate of of Authorized

Owner or Adjudication or Priority Diversions
Reservoir Permit Holder Permit No. Date(s) MGD (acft/yr)

Western Subsystem

. . a b 75.9
Lake Grapevine Trinity USACE 08-2458 Jul-1948 (85,000)
. c Nov-1975 528.2
Lake Ray Roberts Trinity USACE 08-2455 Apr-1990 (591,704)
Jan-1924 491.0
Lake Lewisville Trinity USACE 08-2456 ¢ Oct-1948 (549,976)
Nov-1975 ’
Apr-1914
. - CF-75 (08-2457) 54.5
Elm Fork Run-of-River Trinity Dallas Permit 5414 Apr-1984 (61,309)
Apr-1992
Eastern Subsystem
L. 80.1
Lake Ray Hubbard Trinity Dallas 08-2462 Feb-1955 (89,700)
. . Sabine River e 170.0
Lake Tawakoni Sabine Authority (SRA) 05-4670 Sep-1955 (190,480)
Jun-1974 117.7
Lake Fork Sabine SRA 05-4669 Feb-1983 (131 860) i
Aug-1985 ’
Others
. - Apr-1914 7.8
White Rock Lake Trinity Dallas 08-2461 Aug-1982 (8,703)
: : ; aoea ) 102.0
Lake Palestine Sabine UNRMWA 06-3254 Apr-1956 (114,337)
. L . 220.7
Indirect Reuse Trinity Dallas Permit 12468 Dec-2001 (247,200)

# United States Army Corps of Engineers.
® CoA 08-2458 is owned by Dallas. The City of Grapevine and DCPC MUD#1 own water rights associated with Lake Grapevine.

© CoA 08-2455 is owned by Dallas. The City of Denton owns water rights associated with Lake Ray Roberts. Dallas — Denton split =
74% Dallas — 26% Denton.

4 CoA 08-2456 is owned by Dallas. The City of Denton owns water rights associated with Lake Lewisville. 95.2% Dallas, 4.8%
Denton.

¢ CoA 05-4670 is owned by the SRA and water is contracted to Dallas. 80% Dallas, 20% SRA.
"CoA 05-4669 is owned by the SRA and water is contracted to Dallas. 70% Dallas, 30% SRA.
9 Upper Neches River Municipal Water Authority.

" CoA 06-3254 is owned by the UNRMWA and water is contracted to Dallas. Lake Palestine is not currently connected to the DWU
system, but is anticipated to be connected to Dallas’ western subsystem in the future. 53.73% Dallas, 46.27% UNRMWA.

' Only 120,000 acft/yr of the authorized amount (131,860) is available as an inter-basin transfer to the Trinity Basin.
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Western Subsystem

For the purposes of this report, Dallas’ western subsystem is described as supplying the
EIm Fork and Bachman WTPs and includes supplies from Lake Grapevine and the EIm
Fork System, which includes Lakes Ray Roberts and Lewisville and run-of-river diversion
from the EIm Fork of the Trinity River. Although Lake Palestine is not currently connected
to the Dallas system, its yield is discussed in this section.

Lake Grapevine

Lake Grapevine is owned by the United States Army Corps of Engineers (USACE) and is
located in Denton and Tarrant Counties on Denton Creek, a tributary to the EIm Fork
(Figure 5-1). Deliberate impoundment began on July 3, 1952. Dallas has a water right
(CoA 08-2458) with a priority date of July 6, 1948 to store 85,000 acft and rights to divert
up to 75.9 MGD (85,000 acft/yr) for municipal, domestic, industrial, recreational, and
manufacturing uses.

The City of Grapevine has a water right (CoA 08-2362) with priority dates of September
28, 1951 and April 22, 1974. These permits authorize the right to store 26,250 acft of
water in Lake Grapevine and rights to divert up to 23.7 MGD (26,250 acft/yr) for
municipal, domestic, and irrigation uses.

Dallas County Park Cities Municipal Utilities District #1 (DCPCMUD#1) has a water right
(CoA 08-2363) with a priority date of February 11, 1946 to store 50,000 acft in Lake
Grapevine with rights to divert up to 44.6 MGD (50,000 acft/yr) for municipal, domestic,
industrial, and recreational uses.

In 2002, a reservoir operating agreement was executed between the City of Dallas,
Grapevine, and the DCPCMUD#1 which further regulates diversions from the reservoir
by each entity. This operating agreement was considered in the yield analyses discussed
below.

Lake Ray Roberts

Lake Ray Roberts is owned by the USACE and is located at the confluence of the EIm
Fork of the Trinity River and Isle Du Bois Creek (Figure 5-1). Dallas has a water right
(CoA 08-2455) with a priority date of November 24, 1975 which authorizes the storage of
591,704 acft and diversions of up to 528.2 MGD (591,704 acft/yr) for municipal and
domestic purposes. This CoA has been amended so that 102.8 MGD (115,100 acft/yr) of
the 528.2 MGD (591,704 acft/yr) can be used for hydroelectric purposes by the City of
Denton with the remaining allocation of 425.5 MGD (476,604 acft/yr) expanded to include
irrigation, industrial, and recreational uses. The City of Denton rights for hydroelectric use
have not been exercised as a hydroelectric plant has not been built. In October 2011
Denton withdrew its Federal Energy Regulatory Commission (FERC) license for
hydroelectric generation at Ray Roberts and the FERC approved the withdrawal in 2013.
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The City of Denton has a water right (CoA 08-2335) with a priority date of November 24,
1975. This CoA authorizes the storage of 207,896 acft in Lake Ray Roberts and the
diversion of up to 185.6 MGD (207,896 acft/yr) for municipal, domestic and hydroelectric
purposes. Denton’s rights to divert water from Lake Ray Roberts (and Lake Lewisville)
are limited through water supply and return flow sharing agreements with the City of
Dallas.

Lake Lewisville

Lake Lewisville is owned by the USACE and is located in Denton County on the Elm
Fork downstream of Lake Ray Roberts (Figure 5-1). Deliberate impoundment at Lake
Lewisville began on November 1, 1954. Prior to the construction of Lake Lewisville,
Dallas operated Lake Dallas at a site 9.4 miles upstream of the Lake Lewisville dam site.
Deliberate impoundment at Lake Dallas began on February 16, 1928 and the lake is
estimated to have stored 194,000 acft when it was initially constructed.

Dallas has a water right (CoA 08-2456) with priority dates of January 25, 1924, October
5, 1948, and November 24, 1975 to store 549,976 acft in Lake Lewisville and rights to
divert up to 491.0 MGD (549,976 acft/yr) for municipal, domestic, industrial, irrigation,
recreational and hydroelectric power generation (non-consumptive) uses.

The City of Denton also has a water right (CoA 08-2348) to impound a total of 68,424
acft of water in Lake Lewisville and to divert a total of 52.1 MGD (58,424 acft/yr) for
municipal and domestic uses. Denton’s water right allows for the storage of 21,000 acft
(of the total 68,424 acft) and diversion of 9.8 MGD (11,000 acft/yr) (of the total 52.2
MGD) for municipal and domestic uses with a priority date of November 24, 1948. The
remaining storage of 47,424 acft and diversion amount of 42.3 MGD (47,424 acft/yr) has
a priority date of November 24, 1975.

EIm Fork Run-of-River

Dallas holds several water rights which allow diversion of water from the EIm Fork of the
Trinity River, which provides water to Dallas’ EIm Fork and Bachman WTPs. The water in
the Elm Fork consists of stored water released from Lakes Lewisville and Grapevine, and
return flows from two wastewater treatment plants (WWTPs), as operated by the cities of
Lewisville and Flower Mound, as well as run-of-the-river water originating downstream of
Lakes Lewisville and Grapevine.

The water from the pool at Frazier Dam is diverted to Dallas’ Bachman WTP located
adjacent to Bachman Reservoir on the Bachman Branch tributary. The water from the
pool at Carrollton Dam is diverted to Dallas’ EIm Fork WTP. Dallas has a water right (CF-
75) with a priority date of April 22, 1914 to divert 17.3 MGD (19,381.4 acft/yr) for
municipal, domestic, recreational and irrigation uses from the Old Channel of EIm Fork
Trinity River. CF-75 also authorizes Dallas to divert 1.7 MGD (1,927.8 acft/yr) from
Bachman Reservoir. This right is not subject to any special streamflow conditions limiting
diversions and includes authorization for Dallas to store water impounded within five
small channel reservoirs including:
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e 49 acft at Record Crossing Dam;

e 517 acft at California Crossing Dam at the April 22, 1914 priority date and an
additional 3,083 acft at a April 9, 1984 priority date;

e 998 acft at Carrollton Dam and Reservoir;
e 651 acft at Frazier Dam and Reservoir; and
e 2,302 acft at Bachman Reservoir.

The City of Dallas also owns an April 2, 1992 run-of-river water right (Permit No. 5414)
authorizing a combined 35.7 MGD (40,000 acft/yr) of diversions from the Elm Fork Trinity
River at its Bachman and EIm Fork WTP diversion sites. This right is subject to a
combined diversion rate of 640.73 cfs from the two diversion sites and includes special
environmental flow conditions, which Dallas is required to honor that periodically limit
diversions. Total diversions for EIm Fork Run-of-River equal 61,309.2 (19,381.4 +1,927.8
+ 40,000) acftlyr.

Lake Palestine

Lake Palestine is owned by the Upper Neches River Municipal Water Authority
(UNRMWA) and is located on the Neches River in Henderson, Smith, Anderson, and
Cherokee Counties (Figure 5-1). Deliberate impoundment began on May 1, 1962. In
accordance with CoA 06-3254, the UNRMWA is authorized to store 411,840 acft and has
a right to divert 212.6 MGD (238,110 acft/year) for municipal, domestic, irrigation, and
industrial uses. Additionally, UNRMWA also has the right to divert 41.1 MGD (46,000
acft/year) from the Downstream Diversion Dam for municipal and industrial uses.
UNRMWA is authorized to transfer 118.1 MGD (132,337 acft/year) to the Trinity River
Basin of which 102.0 MGD (114,337 acft/yr) is contracted to Dallas. Lake Palestine is not
currently connected to the Dallas system, but, as discussed later in this plan, Dallas is
planning to begin deliveries from this source by about 2030.

Eastern Subsystem

For the purposes of this report, Dallas’ eastern subsystem is described as supplying the
Eastside WTP and includes supplies from Lake Ray Hubbard, Lake Tawakoni and Lake
Fork.

Lake Ray Hubbard

Lake Ray Hubbard is owned by the City of Dallas and is located just downstream of Lake
Lavon on the East Fork of the Trinity River (Figure 5-1). Deliberate impoundment began
on December 1, 1968. The City of Dallas has a water right (CoA 08-2462) with a priority
date of February 2, 1955 to store up to 490,000 acft and to divert up to 80.1 MGD
(89,700 acft/yr) for municipal, domestic, industrial, irrigation, mining, hydroelectric,
recreation and domestic and livestock uses.

Dallas is currently pursuing a water right permit amendment for Lake Ray Hubbard which
will allow for a total annual diversion of 187.0 MGD (209,300 acft/yr). This permit
amendment is expected to be approved within the next few years and will allow for
greater operational efficiency on Dallas’ eastern subsystem by allowing over-drafting
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5.1.3

from Lake Ray Hubbard when water is available, thereby reducing diversions and
pumping costs associated with using water from Lakes Tawakoni and Fork.

Lake Fork

Lake Fork Reservoir (or Lake Fork) is owned by the SRA and is located in Wood, Rains,
and Hopkins Counties on Lake Fork Creek (Figure 5-1). The SRA has a water right (CoA
05-4669) to store 675,819 acft in Lake Fork and to divert up to 168.3 MGD (188,660
acft/yr) for municipal and industrial purposes. Of the total diversion amount, 107.1 MGD
(120,000 acft/yr) is allowed to be transferred to the Trinity River basin. In addition, CoA
05-4669 authorizes Dallas and the SRA to operate Lake Fork and Lake Tawakoni as a
system and to divert water from one reservoir to be diverted through either reservoir.

Dallas has a contract with SRA for the purchase of up to 117.7 MGD (131,860 acft/yr) of
raw water and has recently completed a pipeline which connects the reservoir to both
Lake Tawakoni and Dallas’ Eastside WTP. The construction of Lake Fork Reservoir
began in October 1975 and was completed in February 1980. Deliberate impoundment
began on June 29, 1979 and the water level first reached conservation pool elevation in
December 1985.

Lake Tawakoni

Lake Tawakoni is owned by the Sabine River Authority of Texas (SRA) and is located on
the Sabine River in Rains, Van Zandt, and Hunt Counties (Figure 5-1). The SRA has a
water right (CoA 05-4670) to store 927,440 acft in Lake Tawakoni and to divert up to
212.4 MGD (238,100 acft/yr) for municipal and industrial purposes. CoA 05-4670
authorizes a combined transfer of 203.1 MGD (227,675 acft/yr) from Lakes Fork and
Tawakoni to the Trinity River basin.

Dallas has a contract with SRA for the purchase of up to 169.9 MGD (190,480 acft/yr) of
raw water and operates a pipeline which connects the reservoir to Dallas’ Eastside WTP.
Construction of Lake Tawakoni (Iron Bridge Dam) began in January 1958 and was
completed in December 1960. Deliberate impoundment began on October 7, 1960 and
the water level first reached conservation pool elevation on February 11, 1965.

White Rock Lake

White Rock Lake is owned by Dallas and is located on White Rock Creek, a tributary of
the Trinity River. Reservoir impoundments began September 1911 and the water level
first reached conservation pool elevation in August 1912. Dallas has a water right (CoA
08-2461) to impound 21,345 acft of water and divert up to 7.8 MGD (8,703 acft/yr) for
municipal, irrigation, and recreational purposes.

As part of the LRWSP, a firm yield analysis was performed for White Rock Lake for 2020
and 2070 sediment conditions. It is estimated that White Rock Lake will have a 2020
conservation storage of 7,132 acft, and this storage will be reduced to 3,304 acft in 2070.
The resulting White Rock Lake firm yields for 2020 and 2070 sediment conditions are 2.9
MGD (3,215 acft/yr) and 1.7 MGD (1,895 acft/yr), respectively. White Rock Lake supplies
are not considered in the total sum of Dallas supplies in this section.
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514 Dallas Return Flows from Central and Southside Waste Water
Treatment Plants

In the early 2000’s, Dallas obtained the right to divert and reuse water from its Central
and Southside WWTPs. This authorization includes diversion of discharges from the City
of Lewisville and the Town of Flower Mound. The water right authorized diversion of
Dallas’ return flows from Lewisville Lake (86.8 MGD or 97,200 acft/yr under CoA 08-
2456E), and from Lake Ray Hubbard (133.9 MGD or 150,000 acft/yr under CoA 08-
2462G). By the permit issued on March 31, 2010, Dallas severed the indirect water reuse
rights from the reservoir permits and combined them in a separate permit, Permit No.
12468, which incorporates all of Dallas’ rights to store and use return flows from both
Lewisville Lake and Lake Ray Hubbard in the one permit. Dallas’ indirect reuse permits
are summarized in Table 5-2.

Table 5-2. Summary of Dallas Reuse Permits

Units: as noted in table

Certificate of -
Adjudication No. or Priority

Permit No. Date Permitted Use

(Pgénr;gi':gé %:Zodf?)s-z 456E Dec-2001 Authorizes 220.7 MGD (247,200 acft/yr) for indirect reuse

& CoA 08-2462G) from Lewisville Lake and Lake Ray Hubbard.

Authorizes use of 87.6 miles of the bed and banks in Reach
Application No. 12468A Dec-2001 805 of the Upper Trinity River for the transport and diversion
of return flows from Dallas’ Central and Southside WWTPs.

At this time, the return flows of the City of Lewisville and the Town of Flower Mound are
being diverted and used by Dallas under an Accounting Plan approved by the TCEQ.
The total discharge from the Lewisville and Flower Mound WWTPs is currently 11.7
MGD (13,200 acft/yr) or approximately 13.5 percent of the permitted amount. Dallas has
the right to use the bed and banks of the Trinity River downstream from the Central
WWTP discharge to a point 87.6 miles downstream on the Trinity River for subsequent
diversion of these flows. Use of the bed and banks to transport Dallas’ treated
wastewater effluent allows Dallas to satisfy the terms of the December 2008 Contract
between City of Dallas and North Texas Municipal Water District (known as the Swap
Agreement) under which Dallas can swap its permitted reuse from CWWTP and
SSWWTP for an equal amount of NTMWD reuse in Lake Ray Hubbard. Under the
agreement Dallas can also develop an alternate source for the swap of water to supply
the District's East Fork Raw Water Treatment Project in lieu of its own reuse from
CWWTP and SSWWTP. The NTMWD project is a wetlands project and mitigation bank
currently supplied, in part, by Dallas’ release of NTMWD effluent previously discharged
into Lake Ray Hubbard.

5.15 Elm Fork Return Flows available for Dallas diversion

Estimates of return flows available to Dallas were obtained from the 2016 Region C RWP
data as of September 12, 2014. Appendix G provides additional information regarding
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the 2016 Region C RWP return flow estimates available to Dallas which are summarized
in Table 5-3. The Dallas Water Supply model (described in Section 5.3) includes the
portion of these flows that were being discharged in 2007 and these values are
summarized on the bottom part of Table 5-3. The portion of return flows as provided by
the 2016 Region C RWP that exceed the 2007 return flows in the Dallas RiverWare
model were added as a separate supply source.

Table 5-3. Summary of EIm Fork Return Flows (from 2016 Region C Water Plan as of
September 12, 2014)

Table units: MGD

2016 Region C Return Flows

Lewisville and Flower Mound Return Flows
(Includes return flows from 17% of Denton County 15.8 18.4 19.5 20.9 22.2 22.2
Manufacturing)

Dallas’ share of Denton Return Flows to Lake

S 6.0 7.8 9.7 13.1 22.1 29.5
Lewisville
Dallgs _share of UTRWD Return Flows to Lake 0.0 0.0 0.0 36 59 70
Lewisville
NTMWD Discharges to Lake Lewisville ° 6.9 5.6 7.0 7.0 7.0 7.0
Total - 2016 Region C 28.7 31.8 36.2 44.6 57.2 65.7

How Above Return Flows were Modeled in 2014 LRWSP

2007 Return Flows included in Dallas Water

Supply Model and Reservoir Yields Ll g g Ll 2 £t

Additional EIm Fork Return Flows not included

in Dallas Water Supply Model ° 13.3 16.4 20.8 29.2 41.8 50.3

# Per agreement with Dallas, Denton can use 50% of its WWTP discharges into Lake Lewisville capped at 50% of
Denton’s firm yield supply in Lakes Lewisville and Ray Roberts. Dallas can use the remaining discharge (as shown)
from Denton’s WWTP.

® Available return flows from NTMWD WWTP discharges to Lake Lewisville may potentially be reduced to 4.57 MGD
per the Swap Agreement.

® These values are the 2016 Region C Return Flows as of September 12, 2014 and as shown above, less the 2007
Return Flows included in the Dallas Water Supply Model. These values are included in the 2014 LRWSP as a supply
source.

52 Basis for Reservoir Yields

Reservoir yield calculations were performed using the Dallas Water Supply Model
(Dallas model) developed by HDR. The Dallas model utilizes the RiverWare program and
includes 101 years of hydrologic data including reservoir inflows from 1907 to 2007 for
Dallas’ reservoirs. This extended simulation period allows for the comparison of yields
associated with droughts that may be more severe than the 1950’s drought (1951-1957)
which is typically considered the drought of record in most of Texas. Model simulations
show that the 1908 drought (1908-1913) is more severe for Dallas’ eastern reservoirs
including Lake Tawakoni, Lake Fork, and Lake Palestine, and the 1950’s drought was
more severe for Dallas’ western reservoirs. For comparison purposes, both drought firm
yields and supplies available to Dallas are presented in Section 5.3.
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Yield Analysis Modeling Assumptions

In a multi-reservoir system as complex as Dallas’, there are many assumptions that need
to be made to appropriately calculate current and future reservoir yields and supplies.
Modeling assumptions were reviewed with Dallas staff before model simulations were
performed and are detailed herein.

Simulations were performed utilizing the Dallas model to calculate the firm yields of all
supply reservoirs during historical drought periods within the 1907-2007 simulation
period. A firm yield is defined as the annual demand on a reservoir that will not reduce
lake levels below the dead pool storage level during a repeat of the most severe
historical drought.

Model simulations were performed under 2020 and 2070 sediment conditions for all
reservoirs. Elevation-area-capacity (EAC) relationships for current (year 2020) and future
(year 2070) sediment conditions for each reservoir are included in Appendix H and
include the conservation pool capacities and dead pool storages used for all model
simulations. The current and future EAC relationships and annual average sedimentation
rates were extrapolated from 2010 and 2060 EAC relationships used in the 2011 Region
C, Region |, and Region D water plans.

Current and future reservoir yields consider projected increases in temperature based on
climate model predictions and the associated increases in reservoir evaporation. Climate
models predict an increase in average high temperature of 2° Fahrenheit (°F) from
historical average high temperatures by 2020 and a 7°F increase from historical average
high temperatures by 2070. A more detailed description of climate model projections and
associated changes in reservoir evaporation are included in Appendix I.

Return flows available to Dallas using 2007 data are included in the Dallas model and
considered in firm yield calculations. Increases in return flows in the EIm Fork of the
Trinity River projected to occur after 2007 are not included in reservoir yields. These
increases are accounted for as a separate supply as discussed in Section 5.3 and shown
in Table 5-3. The increases in return flows in the Elm Fork are based on values provided
by the 2016 Region C RWP.

Reservoir inflows and run-of-river diversions are adjusted for both upstream senior water
rights and pass-throughs for downstream senior water rights so that reservoir yields
reflect the impact of senior water rights.

The connected supply numbers from the eastern subsystem lakes of Tawakoni and Fork
assume that all the supply can be delivered to Dallas. This assumes that the 144"
eastside transmission line currently included in Dallas’ Capital Improvement Plan will be
constructed by 2030.

Dallas System Reservoir Yields and Supplies

This section provides the current (year 2020) and future (year 2070) firm yields of Dallas’
supply reservoirs and Dallas’ portion of those yields available as a supply to meet
demands. Firm yields and supplies are presented in this section for the 1950’s drought
and the 1908 drought. In addition, calculated losses of supplies projected to occur
between 2020 and 2070 as a result of projected increases in temperature and
sedimentation are presented and discussed.
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5.3.1

5.3.2

Dallas Portion of Reservoir Yields

Since Dallas operates most of its reservoirs with other entities or partners, a review of
Dallas’ agreements with these entities was performed by Dallas’ water rights attorney
(Webb & Webb) to estimate the percentage of firm yield that Dallas has rights to from
each of its water supply reservoirs. These percentages are summarized in Table 5-4.

Table 5-4. Dallas’ Portion of Reservoir Yields

Units: as noted in table

Lake Grapevine ® 41%
Lake Ray Roberts 74%
Lake Lewisville 95.2%
Lake Ray Hubbard 100%
Lake Tawakoni 80%
Lake Fork 70%
Lake Palestine ° 53.73%

®Dallas’ contract for Lake Grapevine water does not stipulate a yield share percentage. The 41%
value was provided by Dallas staff based on lake operations considering the reservoir accounting
plan that stipulates diversion limits for each of the three entities that have rights in the reservoir.

® Dallas’ contract for Lake Palestine water stipulates that its share is 53.73% of the original
dependable yield cannot exceed 102.07 MGD (114,337 acft/yr).

Current (Year 2020) and Future (2070) Connected Reservoir
Supplies

Current (2020 conditions) firm yields and connected supplies available to Dallas for both
the eastern and western subsystems are shown in Table 5-5. The subsystem yield totals
summarized in Table 5-5 reveal that the critical drought for the western subsystem is the
1950’s drought and for the eastern subsystem is the 1908 drought. When total system
supplies are compared, the 1908 drought has 8.0 MGD (9,000 acft/yr) or 1.6 percent less
total system supply in comparison to the 1950’s drought.

Future (2070 conditions) firm yields and supplies available for both Dallas’ eastern and
western subsystems are shown in Table 5-6. The reservoir subsystem yields
summarized in Table 5-6 reveal that for 2070 conditions, the critical drought for the
western subsystem is the 1950’s drought and for the eastern subsystem is the 1908
drought. When total system supplies are compared, the 1950’s drought has 4.0 MGD
(4,500 acft/yr) or 0.9 percent less total system supply in comparison to the 1908 drought.

As shown in Table 5-5 and Table 5-6, there is a significant difference in individual
reservoir firm yields between the 1950’s and 1908 droughts. However, there is not a
significant difference in the sum of the future connected supplies. As a result, the 2014
LRWSP utilizes the 1950’s drought supply numbers for comparison with demands to
determine future needs. The use of the 1950’s drought supplies allows for consistency
with previous long range water supply plans and the RWP.
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Table 5-5. Current (Year 2020) Reservoir Firm Yields and Supply Available to Dallas

Units: MGD
Reservoir Firm Yield Supply Available to Dallas

Reservoir 1950’s Drought 1908 Drought 1950’s Drought 1908 Drought

Lake Grapevine 31.1 35.9 12.8 14.7
Elm Fork System # 188 221 162 189
Additional EIm Fork Return Flows 13.3 13.3 13.3 13.3
Western Subsystem 232.4 270.2 188.1 217
Lake Ray Hubbard 50.0 61.7 50.0 61.7
Lake Tawakoni 196 160 157 128
Lake Fork 145 118 107 87.6
Eastern Subsystem ° 391 339.7 314 277.3
Total System 623.4 609.9 502.1 494.3

% Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions made from the Elm Fork at Frasier
Dam. The estimated yield of the run-of-river diversion for the 1950’s drought is assumed to be the 1951-1956
average annual tributary flow of 14.5 MGD. The estimated yield of the run-of-river diversion for the 1908 drought
was assumed to be the 1908-1913 average annual tributary flow of 17.4 MGD.

® Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake
Fork and Lake Tawakoni supplies.

Table 5-6. Future (Year 2070) Reservoir Firm Yields and Supply Available to Dallas

Units: MGD
Reservoir Firm Yield Supply Available to Dallas
Reservoir 1950’s Drought 1908 Drought 1950’s Drought 1908 Drought

Lake Grapevine 24.9 30.0 10.2 12.3
EIm Fork System ? 151 186 130 160
Additional EIm Fork Return Flows 50.3 50.3 50.3 50.3
Western Subsystem 226.2 266.3 190.5° 222.6°
Lake Ray Hubbard 45.4 57.7 45.4 57.7
Lake Tawakoni 168 142 135 113
Lake Fork 122 98.2 90.4 72.7
Eastern Subsystem °© 335.4 297.9 270.8 243.4
Total System 561.6 564.2 461.3 466

2 Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions made from the EIm Fork at Frasier
Dam. The estimated yield of the run-of-river diversion for the 1950’s drought was assumed to be the 1951-1956
average annual tributary flow of 14.5 MGD. The estimated yield of the run-of-river diversion for the 1908 drought
was assumed to be the 1908-1913 average annual tributary flow of 17.4 MGD.

® Western subsystem supplies increase between 2020 and 2070 as a result of increases in ElIm Fork return flows.

© Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake
Fork and Lake Tawakoni supplies.
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Table 5-7 provides a summary showing the worst-case drought yield and supply
available to Dallas for 2020 and 2070 conditions considering the drought starting in 1908
and the 1950’s drought. The 1950’s drought is the drought of record for the western
subsystem supplies and Lake Ray Hubbard. The 1908 drought is the worst drought for
Lakes Tawakoni and Fork. For 2020 the supply available to Dallas considering the
1950’s drought is 502.1 MGD compared to 453.7 MGD when considering the worst
drought for each supply source. This is a potential reduction in the supply available to
Dallas of 9.6 percent. The combined worst drought supply available to Dallas for 2020
reservoir conditions is 48.4 MGD less that the 1950’s drought and 40.6 MGD less than
the drought starting in 1908. For 2070 the supply available to Dallas considering the
1950’s drought is 461.3 MGD compared to 421.6 MGD when considering the worst
drought for each supply source. This is a potential reduction in the supply available to
Dallas of 8.6 percent. The combined worst drought supply available to Dallas for 2070
reservoir conditions is 39.7 MGD less that the 1950’s drought and 44.7 MGD less than
the drought starting in 1908. The potential for recurrence of the worst drought
simultaneously at all of Dallas’ supply reservoirs suggest that some amount of supply
buffer should be considered to deal with this contingency.

Table 5-7. Reservoir Firm Yields and Supply Available to Dallas Considering the Worst-
Drought
Table units: MGD

2020 Reservoir Conditions 2070 Reservoir Conditions

Yield / Dallas Drought Period Yield / Dallas Drought
Reservoir Supply Supply Period

Lake Grapevine 31.1/12.8 1950’s 24.9/10.2 1950’s
EIm Fork System ? 188 /162 1950’s 151/130 1950’s
Additional EIm Fork Return Flows 13.3/13.3 - 50.3/50.3 -
Western Subsystem 232.4/188.1 1950’s 226.2"°/190.5 1950’s
Lake Ray Hubbard 50 /50 1950’s 45.4 /454 1950’s
Lake Tawakoni 160/ 128 1908 142 /113 1908
Lake Fork 118/87.6 1908 98.2/72.7 1908
Eastern Subsystem °© 328/ 265.6 both 285.6/231.1 both
Total System 560.4 / 453.7 both 511.8/421.6 both

% Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions made from the Elm Fork at Frasier
Dam. The estimated yield of the run-of-river diversion for the 1950’s drought was assumed to be the 1951-1956
average annual tributary flow of 14.5 MGD. The estimated yield of the run-of-river diversion for the 1908 drought
was assumed to be the 1908-1913 average annual tributary flow of 17.4 MGD.

® Western subsystem supplies increase between 2020 and 2070 as a result of increases in ElIm Fork return flows.

¢ Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake
Fork and Lake Tawakoni supplies.

A supply buffer (specific application of this concept for the City of Dallas is explained in
Section 6) is an amount of total supply available greater than the projected demands
being planned for in the future. Many terms are used to describe this concept including
safe yield, safety factor, resilient supplies, etc. Supply buffer is developed by connecting
supplies in advance of the demands of the system. Supply buffer not only provides safety
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and system resiliency for unexpected events such as a new more severe drought, but it
can also be used to provide operational flexibility and supply redundancy within the water
supply system.

5.3.3  Projected Impacts to Supplies from Predicted Future Temperature
Increases

All of the previous yields discussed include the effects of predicted increases in surface
air temperatures in northeast Texas as estimated by global climate models (GCMs), as
discussed in Appendix |. These GCMs predict an average high temperature increase
from historical average high temperatures of 2°F by the 2020 decade and 7°F by 2070
for the northeast Texas region. The period used to determine historical average high
temperature for this analysis was 1961 — 2000. Assuming this predicted increase in
temperature occurs; it will lead to an increase in reservoir evaporation and consequently
reduce reservoir yields. To quantify what portion of the above reductions in reservoir
yields are a result of predicted temperature increases, additional reservoir simulations
were performed to isolate the impacts of these predicted increases.

Table 5-8 provides a summary of projected reductions to Dallas’ supplies based on
predicted temperature increases from climate models. Supply reductions were calculated
by simulating the reservoirs with 2070 sediment conditions and both 2020 temperature
conditions (2°F increase from historical conditions) and predicted 2070 temperature
increases (7°F increase from historical conditions). Table 5-8 lists Dallas’ portion of the
reservoir yields for the 2020 and 2070 climate scenarios under firm yield operations for
the 1950’s drought. The purpose of this analysis and table is to show the projected
impact to Dallas’ yields of anticipated climate change, which is different than the
information presented in Table 5-7. Included in the table is the volume decrease and
percent decrease of supplies for each reservoir and the total reduction in supply. This
summary shows that Dallas’ total system supply would be reduced by 60.7 MGD (about
68,000 acft/yr) if average high temperatures increase by 5°F between 2020 and 2070.
This represents an overall reduction in supply of 12.9 percent.

Table 5-8. Projected Reductions in Supplies from Predicted Increases in Air
Temperature (2070 Sediment Conditions) and Recurrence of the 1950’s drought
Table units: MGD

Supply Available to Dallas ?

. 2020 Adjusted 2070 Adjusted Decrease
Reservoir Evaporation (+2°F) Evaporation (+7°F) (% Decrease)

Lake Grapevine 12.3 10.2 2.1 (17%)
Elm Fork System 156 130 26 (16.7%)
Lake Ray Hubbard 48.4 45.4 3.0 (6%)
Lake Tawakoni 151 135 16.0 (10.6%)
Lake Fork 104 90.4 13.6 (13.1%)
Total 471.7 411 60.7 (12.9%)

& Supply available to Dallas is based on the 1950’s drought and 2070 sediment conditions.
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5.3.4  Projected Impacts to Supplies from Future Sedimentation

All of the previously listed reservoir yields and supplies include the effects of reservoir
sedimentation. Figure 5-2 provides a comparison of 2020 and 2070 conservation pool
capacities for Dallas’ reservoirs and shows the percentage of capacity lost to sediment
accumulation during this 50 year timeframe.

Model simulations were performed to isolate the impacts from sedimentation on Dallas’
reservoirs. These simulations did not change anticipated future climate conditions, only
the sediment conditions (2020 and 2070) were modified. The results are summarized in
Table 5-9 and show that the effects of sedimentation on supply are unique to each
reservoir. Overall, sedimentation is anticipated to reduce the combined conservation
capacity of Dallas reservoirs by 310,626 acft or 9 percent between 2020 and 2070.
However, the combined reduction in reservoir firm yield is 17.1 MGD (19,170 acft/yr) or
only 3.5 percent.

Figure 5-2. Comparison of 2020 and 2070 Reservoir Conservation Pool Capacities based
on Estimated Sediment Conditions
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Table 5-9. Projected Reductions in Supply from Future Sedimentation
Table units: MGD unless otherwise noted

Supply Available to Dallas (MGD)?

Conservation Pool
Reduction (acft)

2020 Sediment 2070 Sediment Decrease
Reservoir Conditions Conditions (% Decrease) (“oibecrease)
Lake Grapevine 12.8 12.3 0.5 (3.9%) 14,367 (10%)
Elm Fork System 162 156 6.0 (3.7%) 102,746 (7.7%)
Lake Ray Hubbard 50 48.4 1.6 (3.2%) 59,329 (13.4%)
Lake Tawakoni 157 151 6.0 (3.8%) 59,259 (6.9%)
Lake Fork 107 104 3.0 (2.8%) 74,925 (12.7%)
Total 488.8 471.7 17.1 (3.5%) 310,626 (9.2%)

a Supply available to Dallas is based on the 1950’s drought and assuming only a 2°F increase in temperature.
Does not include estimated return flows since return flows are not impacted by sedimentation in Dallas’
reservoirs. These assumptions show the impact of sedimentation on Dallas’ supply reservoirs.

5.35 Lake Palestine

Table 5-10 provides the firm yields and supply available to Dallas from Lake Palestine for
current and future conditions for the 1950’s, 1908 drought, and more recent 2006
drought. As per Dallas’ contract with UNRMWA, Dallas’ share of the reservoir is limited
to 53.73 percent of the original dependable yield or 102 MGD of supply from Lake
Palestine. The 1908 drought is the critical drought of record for Lake Palestine, resulting
in a yield of 131 MGD. Figure 5-3 shows a storage trace for Lake Palestine under 2020
conditions with the 1908 drought firm yield demand of 150 MGD. The storage trace
shows that the 1908 drought and more recent 2006 drought were both more severe than
the 1950’s drought. Table 5-10 compares the 1950’s, 1908, and 2006 firm yields and
supplies available to Dallas for both 2020 and 2070 conditions.

Table 5-10. Comparison of Lake Palestine Firm Yields and Supply Available to Dallas
for Three Droughts based on 2020 Conditions

Table units: MGD

Reservoir Firm Yield Supply Available to Dallas ?
Current/Future Conditions Drought Drought | Drought | Drought | Drought Drought
Current (Year 2020) 175 150 164 102 102 102
Future (Year 2070) 160 131 142 102 102 102

@ Dallas’ contract with UNRMWA stipulates that Dallas’ supply from Lake Palestine is limited to 53.73% of the
original yield of the reservoir up to a maximum of 102 MGD.
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The effect of sedimentation on Lake Palestine’s supply to Dallas was calculated for the
1950’s drought. It is estimated that Lake Palestine will lose 54,380 acft or 15 percent of
its conservation pool storage as a result of sedimentation. This loss of storage results in
a loss of 3.9 MGD of firm yield for the 1950’s drought but does not result in any loss of
supply to Dallas as Dallas’ portion of the yield does not drop below 102 MGD.

The effect of projected temperature increases on Lake Palestine’s supply to Dallas was
also calculated for the 1950’s drought. The predicted 5°F increase in temperature from
2020 to 2070 is calculated to have an 11.0 MGD reduction on Lake Palestine’s firm yield.
Similar to the impacts from sedimentation, the impacts from the projected temperature
increase does not reduce Dallas’ portion of the firm yield below 102 MGD and therefore
does not have an impact on Dallas supply from Lake Palestine.

Figure 5-3. Lake Palestine Storage Trace (1908 Drought Firm Yield and 2020 Conditions)
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Summary

Table 5-11 provides a summary of Dallas’ authorized diversions and contracts, current
and future supplies available to Dallas, and supply losses resulting from both evaporation
due to potential increases in temperature and sedimentation for Dallas’ reservoirs
through the 50 year period from 2020 to 2070 for the 1950’s drought. The 2020 supply
shown in Table 5-11 assumes a 2°F increase in high temperatures from historical
averages and 2020 sediment conditions. The 2070 supply shown assumes a 7°F
increase in high temperatures from historical averages and 2070 sediment conditions. It
is estimated that Dallas will lose 77.8 MGD (87,100 acft/yr) or 13.0 percent of its
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reservoir supply from 2020 to 2070 from these two factors. Of this total supply loss, 60.7
MGD (68,000 acft/yr) or 78 percent is predicted to be a result of increases in evaporation
and 17.1 MGD (19,100 acft/yr) or 22 percent is predicted to occur due to sedimentation.
The 2070 firm yield available to Dallas of 563.3 MGD (632,200 acft/yr) is 1,056 MGD
(1,183,700 acft/lyr) or 65 percent less than the sum of the authorized (non-reuse)
diversions and contracts of 1,620 MGD (1,815,900 acft/yr).

Table 5-11. Summary of Dallas’ Authorized Diversions and Contracts and Future (Year
2070) Firm Yields Available to Dallas

Table units: MGD

Dallas’ Projected
Authorized 2020 Firm Losses from Projected 2070 Firm
Diversions and | Yield Available | Temperature Losses from Yield Available

Contracts to Dallas Increases Sedimentation to Dallas
Reservoir (MGD) (MGD) (MGD) (MGD) (MGD)
Lake Grapevine 75.9 12.8 2.1 0.5 10.2
Elm Fork System ? 1,074.0 162.0 26.0 6.0 130.0
Additional Elm d
Fork Return Flows 220.7 13.3 0.0 0.0 50.3
Lake Palestine © 102.0 102.0 0.0 0.0 102.0
LG 1,472.6 290.1 28.1 6.5 2925
Subsystem
Lake Ray Hubbard 80.1 50.0 3.0 1.6 454
Lake Tawakoni 170.0 157.0 16.0 6.0 135.0
Lake Fork 117.0 107.0° 13.6 3.0 90.4
Eastern
Subsystem 367.1 314.0 32.6 10.6 270.8
Total System 1,839.7 604.1 60.7 17.1 563.3

2 Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions made at Frasier Dam. The
estimated yield of the run-of-river diversion for the 1950’s drought was assumed to be the 1951-1956 average
annual tributary flow of 14.5 MGD

® Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake Fork
and Lake Tawakoni supplies.

 The 107 MGD is the interbasin transfer amount available to Dallas from Lake Fork for use in the Trinity Basin.
The authorization for Dallas is for a total of 117.7 MGD (131,860 acft/yr) with 107 MGD (120,000 acft/yr for use in
the Trinity Basin.

9 Total reuse diversion authorization contained in Dallas Permit 12468.

¢ Lake Palestine is not currently connected to the Dallas system, but is expected to be through the recommended
IPL strategy. Note there are no evaporation or sediment losses shown because even though the reservoir
experiences these losses, Dallas’ portion remains whole.

Figure 5-4 illustrates Dallas’ connected supplies and projected losses from 2020 to 2070.
A portion of the losses will be offset by the projected increase in additional ElIm Fork
return flows available to Dallas. These return flows are projected to increase from 13.3
MGD in 2020 to 50.3 MGD in 2070. Table 5-12 provides a summary of Dallas’ connected
and unconnected (Lake Palestine) supplies by decade from 2020 to 2070.

Figure 5-5 compares Dallas’ total current (2020 conditions) firm yield connected supply
for the 2014 LRWSP to the 2005 Dallas LRWSP and the 2011 Region C RWP estimates
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of total supplies. A comparison of the 1950’s drought firm yield supplies as calculated for
the 2014 LRWSP shows a 6.7 percent decrease compared to the 2005 Dallas LRWSP
and a 4.9 percent decrease compared to the 2011 Region C RWP. A comparison of the
2014 LRWSP 1908 firm yield drought supplies to the previous studies shows an 8.2
percent decrease compared to the 2005 Dallas LRWSP and a 6.4 percent decrease
compared to the 2011 Region C RWP. A majority of the decrease in supplies between
the 2014 Dallas LRWSP and the previous studies can be attributed to the projected
supply losses resulting from evaporation due to potential increases in temperature
included in the 2014 Dallas LRWSP.

Figure 5-6 compares Dallas’ total 2070 firm yield connected supply as calculated for the
2014 LRWSP to the 2005 Dallas LRWSP and the 2011 Region C RWP estimates for
2060 conditions. A comparison of the 1950’s drought firm yield supplies as calculated for
the 2014 LRWSP shows a 16 percent decrease compared to the 2005 Dallas LRWSP
and the 2011 Region C RWP. A comparison of the 2014 LRWSP 1908 firm yield drought
supplies shows a 15 percent decrease compared to the 2005 Dallas LRWSP and the
2011 Region C RWP. Similar to the current supply comparisons, a majority of the
decrease in supplies between the 2014 Dallas LRWSP and the previous studies for
future conditions can be attributed to the projected supply losses resulting from
evaporation due to potential increases in temperature included in the 2014 LRWSP.

Figure 5-4. Dallas Connected Supply considering Losses from Projected Temperature
Increases and Sedimentation
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Table 5-12. Summary of Dallas’ Connected and Unconnected Supply by Decade
Table units: MGD

2020 2030 2040 2050 2060 2070

Lake Grapevine 12.8 12.3 11.8 11.2 10.7 10.2
Elm Fork System # 162 155 149 143 136 130
Additional EIm Fork

ST [FeE 13.3 16.4 20.8 29.2 41.8 50.3
Lake Ray Hubbard 50.0 49.1 48.1 47.3 46.3 45.4
Lake Tawakoni ° 157 152 148 144 139 135

Lake Fork *° 107 104 101 97.3 93.8 90.4
'ézgaglgonnected 502.1 488.8 478.7 472.0 467.6 461.3
Lake Palestine “ 102 102 102 102 102 102

Total Connected

and Unconnected 604.1 590.8 580.7 574.0 569.6 563.3

Supply

% Yields include Lake Ray Roberts, Lake Lewisville and run-of-river diversions above Frasier Dam. The estimated
yield of the run-of-river diversion for the 1950’s drought was assumed to be the 1951-1956 average annual tributary
flow of 14.5 MGD

® Assumes connection of 144-in eastside transmission pipeline to deliver full amount of Dallas’ portion of Lake Fork
and Lake Tawakoni supplies.

¢ The 107 MGD is the interbasin transfer amount available to Dallas from Lake Fork for use in the Trinity Basin. The
authorization for Dallas is for a total of 117.7 MGD (131,860 acft/yr) with 107 MGD (120,000 acft/yr for use in the
Trinity Basin.

4 Dallas’ contract with UNRMWA stipulates that Dallas’ supply from Lake Palestine is limited to 53.73% of the yield
up to a maximum of 102 MGD.
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Figure 5-5. Comparison of Current (2020 Conditions) Total Connected Supplies
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Figure 5-6. Comparison of Future Total Connected Supplies (2060 Conditions for
Previous Studies and 2070 Conditions for 2014 LRWSP)
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Water Supply Needs and Recommended
Plan

Introduction

This section presents Dallas’ future water supply

needs resulting from growth in population and water -  Benjamin Franklin
demands and considers predicted reductions in By failing to prepare, you are
existing supplies. The first part of this section preparing to fail.

summarizes future water needs for Dallas considering

the findings of the previous sections. The latter part of

this section provides the recommended plan for Dallas to meet these future needs
through 2070 and beyond.

Water Supply Needs

Future water supply need is the difference between future demand and available supply.
When demand is greater than the available supply, the difference is commonly called a
deficit. When the available supply is greater than demand, the difference is commonly
referred to as a buffer. Dallas’ future demands are projected to increase as a result of
population growth, while Dallas’ current supplies are projected to decrease as a result of
reservoir sedimentation and increased evaporation from predicted increases in air
temperature. This results in a supply deficit, as demands overtake supplies at some point
in the future. The plan is to incrementally add additional supply to the Dallas system to
overcome the deficit and provide a buffer.

Figure 6-1 shows the estimated total raw water demand for Dallas through 2070, as
shown in the section 4 tables and in Table 6-1. This demand is the total water needed at
Dallas’ treatment plants plus the demand of its customer cities that purchase untreated
water from Dallas. These demands represent drought or dry year demands consistent
with the RWP process.

Figure 6-2 shows the total existing connected supply available from Dallas’ reservoirs
through 2070 as shown in the Section 5 tables and Table 6-1. These supplies include
future reductions considering reservoir sedimentation and increased evaporation as a
result of predicted future temperature increases. These supplies are based on firm yield
estimates of these reservoirs and Dallas’ portion of these reservoirs as constrained by
contract or agreement. These supplies include predicted growth in return flows that are
available for diversion by Dallas as estimated in the 2016 Region C RWP and discussed
in Section 5.3.

Figure 6-3 combines the data from the previous figures and shows when demand is
expected to overtake supply resulting in a supply deficit. This figure shows that in 2020
Dallas will have a total supply system buffer of 33 MGD and by 2070 will have a supply
deficit of 256 MGD. Dallas’ supply deficit begins to occur before the 2030 decade (about
2027) given the predicted growth in demand and the rate of declining supplies.
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Figure 6-1. Total Raw Water Demand for DWU System
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Source: 2016 Region C RWP (as of September 12, 2014)
Figure 6-2. Total Connected Raw Water Supply for DWU System
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Figure 6-3. Comparison of Raw Water Demand and Connected Supply for DWU System

DWU Demand vs. Connected Supplies (MGD)

900

200

800

700 /"_—.——-——
600
/

500

400

Buffer/
Year | Demand | Supply | Deficit
2020 [ 468.8 502.1 33.3
2030 [ 503.5 488.8 (14.7)
2040 [ 557.7 478.7 (79.0)
2050 [ 6145 472.0 [ (142.5)
2060 [ 678.2 467.6 | (210.8)
2070 [ 717.8 461.3 | (256.5)

mm Connected Firm Supply
===Raw Water Demand
0 T T T T T T T T T T T T T T T T T T T T T T T

2020 2030 2040 2050 2060 2070
Year

300

100

Note: Figure shows that Dallas will have a supply deficit starting in about 2027.

6.2.1

For the purposes of planning and throughout this report, the Dallas water supply system
is described as consisting of two subsystems referred to hereafter as the eastern
subsystem and the western subsystem. Each subsystem is supplied by its own set of
supply reservoirs. Analysis of Dallas’ water treatment and distribution system performed
for the 2014 LRWSP shows that demand between these two subsystems vary, but can
generally be split 50 percent to the east and 50 percent to the west. This is the
assumption that was adopted for planning purposes. However the supplies available
from the reservoirs that supply each subsystem are not split evenly and consequently,
neither are the resulting needs. In practice, the distribution system is not isolated based
on treatment plant or specific supply.

Eastern Subsystem Needs

The eastern subsystem is supplied from three reservoirs including Lake Ray Hubbard,
Lake Tawakoni, and Lake Fork with these reservoirs all delivering water to the Eastside
WTP. Figure 6-4 compares the connected supply for the eastern subsystem with the
demands for the east subsystem based on the 50/50 percent demand split between east
and west. In 2020 the eastern subsystem is estimated to have a buffer of 80 MGD and
by 2070 is estimated to have a deficit of 88 MGD. As shown on Figure 6-4 a supply
deficit for the eastern subsystem is estimated to occur about 2045.

December 2015 | 6-3



Dallas Long Range Water Supply Plan | Water Supply Needs & Recommended Plan

Figure 6-4. Comparison of Raw Water Demand and Supply for DWU’s Eastern Subsystem

6.2.2
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Western Subsystem Needs

The western subsystem is supplied from Lake Lewisville, Lake Ray Roberts, and the EIm
Fork run of river rights (commonly referred to as the Elm Fork System), and Lake
Grapevine with all water being delivered to the EIm Fork and Bachman WTPs. Figure 6-5
compares demands and supplies for the western subsystem using the 50/50 percent
demand split between east and west. Note: This is different than the 50/50 percent WTP
demand split discussed in Section 8 regarding treatment plant capacity. Dallas treats
water for Irving that is supplied by Irving, not Dallas, and therefore not part of Dallas’ raw
water demand. In 2020 the western subsystem is estimated to have a deficit of 47 MGD
and by 2070 a deficit of 168 MGD. Unlike DWU’s eastern supplies, DWU’s western
supplies are not predicted to decrease through time due to the increase in return flows
estimated to be available to DWU. These estimated return flows increase at essentially
the same rate as the reduction in supplies expected from the combination of reservoir
sedimentation and increased evaporation due to warmer temperature.
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Figure 6-5. Comparison of Raw Water Demand and Supply for DWU’s Western

Subsystem
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6.2.3

Water Supply Needs — Summary of Findings

The DWU system as a whole is estimated to need additional supplies connected prior to
2027. However, when considering DWU’s two subsystems separately, the need for
additional supply occurs prior to 2020 for the western subsystem. DWU has the
operational flexibility within its distribution system to shift supplies between the two
subsystems to as much as a 40/60 percent split.'! DWU can use this operational flexibility
to temporarily shift up to about 60 percent of the demand to the eastern subsystem. This
flexibility allows Dallas to cover some of the early deficits shown for the western
subsystem in Figure 6-5.

The following list summarizes key findings from the 2014 LRWSP regarding Dallas’
future water supply needs. This list highlights major findings that were considered during
the process of selecting recommended strategies for Dallas to implement to meet the
needs of the system for the next 50 years and beyond.

e The Dallas water supply system is comprised of two subsystems.

o The Dallas eastern subsystem includes Lake Ray Hubbard, Lake Tawakoni and
Lake Fork all of which deliver to the Eastside WTP.

! Integrated Pipeline Project Conceptual Design Operations Study. Tarrant Regional Water District and
City of Dallas. April 20, 2012.
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o The Dallas western subsystem includes Lake Ray Roberts, Lake Lewisville, Lake
Grapevine, and run of the river rights all of which deliver to the Bachman and Elm
Fork Water Treatment Plants.

o Dallas demands between the two subsystems are generally split 50/50 percent.

o Dallas has operational flexibility to shift demands between the two subsystems
up to a 60/40 percent split which allows for near-term western subsystem deficits
to be met from eastern subsystem supplies and treatment facilities. This split can
be even greater with distribution system improvements.

¢ Dallas needs additional connected supply by about 2027 in order to maintain an
overall system supply buffer. However, Dallas needs additional supply on the
western subsystem sooner than the eastern subsystem.

Considering the above findings, Table 6-1 presents DWU demand, supply and need
information for both its western and eastern subsystems and for the total system.

Table 6-1. Summary of Demands, Supplies and Needs for DWU Total System and
Subsystems
Table units: MGD

Supplies and Demands 2020 2030 2040 2050 2060 2070

Western Subsystem

Lake Grapevine Supply 12.8 12.3 11.8 11.2 10.7 10.2
Elm Fork System Supply 162 155 149 143 136 130
Elm Fork Return Flows ? 13.3 16.4 20.8 29.2 41.8 50.3
Western Subsystem Supply Total 188.1 183.7 181.6 183.4 188.5 190.5
50% Demand 234.4 251.8 278.9 307.3 339.1 358.9
Buffer / Deficit (46.3) (68.1) (97.3) (123.9) (150.6) (168.4)

Eastern Subsystem

Lake Ray Hubbard Supply 50.0 49.1 48.1 47.3 46.3 45.4
Lake Tawakoni Supply 157 152 148 144 139 135
Lake Fork Supply 107 104 101 97.3 93.8 90.4
Eastern Subsystem Supply Total ° 314 305.1 297.1 288.6 279.1 270.8
50% Demand 234.4 251.7 278.8 307.2 339.1 358.9
Buffer / Deficit 79.6 53.4 18.3 (18.6) (60.0) (88.1)

Total System

Total Supply 502.1 488.8 478.7 472 467.6 461.3
Total Demand 468.8 503.5 557.7 614.5 678.2 717.8
Buffer / Deficit 33.3 (14.7) (79) (142.5) (210.6)  (256.5)

#Includes increases in return flows available to Dallas in the EIm Fork System above the amount of return flows included in
Dallas’ Water Supply model that are already included in the yield numbers, discussed in Section 5.

® This value assumes that the 144" transmission line from Lake Tawakoni to the Eastside WTP is in place allowing for full
utilization of these supplies. This transmission line is not currently built, but is included in the Dallas CIP for construction by
2030.
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Dallas Water Supply Plan

One of the main goals of the 2014 LRWSP includes identifying, evaluating, and selecting
water management strategies that could be implemented by Dallas to meet future water
supply needs. As seen in Table 6-1, Dallas needs 242 MGD of additional supply by 2070
to overcome the projected supply deficit from the combination of population growth and
existing supply reductions. The 2014 LRWSP utilized a rigorous process to identify and
evaluate strategies that could potentially meet Dallas’ needs. These strategies were
evaluated with respect to cost, supply quantity, potential environmental concerns, and
overall feasibility. The goal of the process was to select strategies that provided the
greatest benefits to Dallas while minimizing costs and environmental impacts.

The highest ranking strategies selected as a result of this process are referred to as
preferred strategies. These are strategies that the analyses ranked high with respect to
cost, supply guantity, potential environmental concerns and overall feasibility. These
preferred strategies have been separated into two groups, recommended and
alternative. The recommended strategies are the most favorable of the preferred
strategies and are the strategies that Dallas intends to implement to meet its needs. The
remaining strategies are referred to as alternative strategies and these strategies have
been identified to replace the recommended strategies in the event one or more of the
recommended strategies were to become infeasible. In the RWP process, alternative
strategies can be used to replace recommended strategies if implementation plans for
recommended strategies change over time.

Preferred Strategies

The 2014 LRWSP strategy evaluation and ranking process resulted in a list of 14
preferred strategies. These 14 preferred strategies rose to the top of the rankings after
over 300 strategies were considered as identified from previous plans and studies as
well as new strategies evaluated as part of the 2014 LRWSP. These preferred strategies
served as the pool of strategies from which the recommended and alternative strategies
were then selected. Table 6-2 provides a summary of the preferred strategies including
the projected supply quantity and estimated unit cost associated with each.

Recommended Strategies

Recommended strategies are strategies that Dallas will actively pursue and implement in
the future to meet the needs identified in the 2014 LRWSP. These recommended
strategies are the focus of the implementation plan presented in this report. The
recommended water supply strategies are listed in Table 6-3. Figure 6-6 provides a
breakdown of the projected supply from the recommended strategies by type. Supply
from reuse accounts for the greatest piece with 36 percent of the total projected supply
for all of the recommended strategies.

Figure 6-7 shows the location of these recommended strategies in comparison to Dallas’
existing water supply sources and transmission system. Note that part of the Lake
Palestine Integrated Pipeline project (IPL) is shared with TRWD and the TRWD only
components are not shown on Figure 6-7. The IPL project blends Dallas and TRWD
supplies in the joint pipeline before being delivering the supplies to Dallas and TRWD.
The two most significant recommended supply strategies for Dallas with respect to the
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quantity of supply being developed include the connection of two existing supplies
including Lake Palestine and indirect reuse associated with the Main Stem Pump Station
and the Main Stem Balancing Reservoir. These supplies are relatively close to Dallas
and thus generally have a lower capital cost than more distant supplies. A brief
description of each recommended strategy is presented in the following subsections.
Section 7 provides a detailed evaluation of the recommended and alternative strategies
and the process by which these strategies were selected.

Table 6-2. Preferred Strategies — Summary of Projected Supply and Unit

Cost
P

SHECANETNTE (Y[e19)] ($/1,000 gal)
Additional Conservation (Dallas) 46.4 $0.38
Indirect Reuse — Main Stem Pump Station 31.1 $0.25
(NTMWD swap agreement)
Indirect Reuse — Main Stem Balancing Reservoir 102 $1.74
Connect Lake Palestine 102 -

IPL Part 1 — Connection to Lake Palestine ? - $2.31

IPL Part 2 — Connection to Bachman WTP # = $0.49
Direct Reuse — Alternative 1 2.23 $2.24
Carrizo Wilcox Groundwater (Alternative 2) 26.7 $1.80
Neches Run-of-River 42.2 $1.88
Lake Columbia 50.0 $1.78
Sabine — Conjunctive Use (OCR and groundwater) 93.0 $2.27
Red River OCR 102 $2.27
Sulphur Basin - Wright Patman (232.5) / Marvin 102 $2.28
Nichols (296.5)
Toledo Bend Reservoir 179 $3.14
Lake Texoma Desalination 130 $3.64

# Note that there are two components to the IPL strategy and that both are required to be
implemented for Dallas to receive the additional supply of 102 MGD. The unit cost shown here
include Dallas’ respective portion of each project necessary to deliver water to the Dallas system.

® At the time of the Dallas City Council adoption of the recommended strategies the draft Sulphur
Basin Wide Study identified reservoir elevations to determine yield and cost. Additional studies
will be necessary to identify specific project elevations / configurations.
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Table 6-3. Recommended Strategies for Dallas

Recommended Strategies Projected Supply Total Project Cost Unit Cost
(MGD) (Million Dollars) ($/1,000 gal)
Additional Conservation 46.4 $51.7 2 $0.38

Indirect Reuse Implementation -
Main Stem Pump Station —
NTMWD Swap Agreement 31.1 $25.9° $0.25

Indirect Reuse Implementation -

Main Stem Balancing Reservoir gee e S
Connect Lake Palestine 102 © - -
IPL Part 1 — Connection
to Lake Palestine © $939 $2.31
IPL Part 2 — Connection to
Bachman WTP © - $244 $0.49
Neches Run-of-River 42.2 $227 $1.88
Lake Columbia 50.0 $289 $1.78
Totals 373.7 $2,451.6 $1.24°

& Equivalent total project cost based on net present value analysis for the 50-year planning horizon.
See Section 7.6.2 for detail.

b Represents Dallas’ portion of the total project cost, see Section 7.3 for more details.
¢ The IPL project requires both of the projects to provide 102 MGD of supply to the Dallas system.

“This value is calculated by amortizing the total project cost at 5.5% for 30 years and dividing by
projected supply by 1,000 gallons.

Figure 6-6. Comparison of Recommended Strategies by Type
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Figure 6-7. Dallas Water Supply System showing Recommended Strategies
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Additional Conservation

Additional conservation is one of the most efficient strategies to meet Dallas’ future
needs. This strategy encompasses many different aspects, but consists of many actions
by DWU and its customers to reduce water use as well as actions to reduce or eliminate
losses throughout the treatment and distribution system. Additional conservation is
currently being implemented by DWU as evidenced by Dallas’ recent update to its water
conservation plan and the planned update of the water conservation work plan. Dallas’
water conservation efforts have been extremely successful with more than 17 percent
reduction in per capita water use from about 250 GPCD in 2000 to about 207 GPCD in
2011. Additional conservation efforts will benefit both the eastern and western supply
systems. Dallas’ additional conservation efforts are expected to reduce Dallas’ GPCD
rate by an additional 25 GPCD (more than a 13 percent reduction) for an overall
additional savings of 46.4 MGD throughout the 50-year planning period. Costs for this
strategy were obtained from the Dallas 2010 Strategic Water Conservation Plan.

Indirect Reuse Implementation

Indirect reuse is the process of reusing treated effluent for water supply purposes in such
a way that an environmental barrier or treatment process exists between the discharge
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and the reintroduction of this water into a water treatment plant. Dallas has identified two
such indirect reuse projects as part of the 2014 LRWSP.

Main Stem Pump Station In 2008 Dallas entered into an agreement with the North
Texas Municipal Water District (NTMWD) to swap a portion of Dallas’ effluent in the
Trinity River discharged from the Central and Southside WWTPs for discharges of
NTMWD effluent into Lake Ray Hubbard and some into the upper Trinity Basin. The
volume of supply associated with the swap is approximately 31 MGD. The swap allows
Dallas to impound NTWMD effluent in its own lakes, in lieu of releasing this water
downstream for subsequent diversion by NTMWD at its East Fork of the Trinity (East
Fork) wetlands project. The Main Stem Pump Station would be constructed at a location
below the confluence of the East Fork and the main stem of the Trinity River and would
divert a portion of Dallas’ return flows from the Central and Southside WWTPs to
NTMWD'’s East Fork wetlands project.

Main Stem Balancing Reservoir Dallas currently has a water rights permit to divert
and use up to 220.5 MGD of its effluent discharged from its Central and Southside
WWTPs. This strategy involves building a large storage reservoir (about 300,000 acre
feet) below the confluence of the East Fork and the main stem of the Trinity River to
store Dallas’ return flows which would provide both storage and natural treatment until it
is needed for supply. The water diverted into the off channel storage reservoir (OCR)
would be delivered back to one of Dallas’” WTPs or swapped with another entity for an
alternative supply. Dallas anticipates the supply from the Main Stem Balancing Reservoir
to be as much as 102 MGD by 2070.

Connect Lake Palestine

Lake Palestine is owned and operated by the Upper Neches River Municipal Water
Authority (UNRMWA). Dallas contracted with the UNRMWA for 53.73 percent of the yield
of Lake Palestine up to a maximum of 102 MGD, whichever is less. There are two
related strategies that are necessary to connect this supply to Dallas’ western
subsystem.

IPL — Part 1 Connection to Lake Palestine Dallas has entered into an agreement
with the Tarrant Regional Water District (TRWD) to partner in a large raw water
transmission line known as the integrated pipeline (IPL). The IPL is a joint effort to bring
Lake Palestine water to Dallas, and additionally bring Richland Chambers and Cedar
Creek Reservoir supplies to TRWD. Dallas has a 150 MGD capacity share in this
pipeline. TRWD is currently moving forward with the design and construction of the joint
segment of this pipeline. Dallas’ portion of the project includes an intake in Lake
Palestine, transmission pipeline to connect to the IPL, and a share of the cost of the IPL.

IPL — Part 2 Connection to Bachman WTP There is a segment of the IPL known as
the Bachman turnout. This is the location where Dallas’ portion of the supplies from the
IPL will be split off and brought into the Dallas system. The current plan for delivery of
this water is to bring water to the Bachman WTP through a pipeline from the turnout near
the Joe Pool Lake area. The pipeline options require the construction of large diameter
pipelines through densely developed areas as well as a crossing of the Trinity River
levees. However, no booster stations are required to move water from the IPL to
Bachman as the residual head from the IPL is sufficient. Other options were evaluated to
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look at using stream channels and lakes to reduce the amount of pipe to be constructed.
A recommendation of the 2014 LRWSP is for Dallas to evaluate these potential cost
saving strategies, in partnership with other entities, in a follow-on study to the 2014
LRWSP that will better define Dallas’ future plans for the delivery of the IPL into the
Dallas system including the possibility of expanding Dallas’ west side treatment capacity
by 150 MGD and associated distribution system improvements. This follow-on study
would consider other critical components such as water quality and blending issues
associated with storing IPL and other water from the Neches River, the Main Stem
Balancing Reservoir, and Lake Columbia (as discussed below) in Joe Pool Lake.

Neches Run-of-River

Dallas has been working with the Upper Neches River Municipal Water Authority
(UNRMWA) on the Neches River Water Supply Project Feasibility Study to look at the
development of additional supplies in the Neches River Basin. Several alternatives were
identified in this study and were included in the strategy evaluations for the 2014
LRWSP. The highest ranking Neches option is a run-of-river diversion option where
unappropriated water is diverted from the Neches River at a location downstream of
Lake Palestine and pumped back to Lake Palestine for delivery to Dallas through the IPL
pump station and pipeline. This strategy is estimated to supply about 42 MGD.

Lake Columbia

The Angelina Neches River Authority (ANRA) has been actively pursing the permitting of
the Lake Columbia project to meet local needs in the Neches River Basin and provide
supply to other entities in the region, such as Dallas. The supply available to Dallas from
this project is estimated by ANRA to be approximately 50 MGD. This supply would
require the permitting and construction of a new reservoir on Mud Creek and
transmission facilities from the new reservoir to Lake Palestine for delivery to Dallas
through the IPL pump station and pipeline.

6.3.3 Alternative Strategies

The 2014 LRWSP includes a group of alternative strategies that were also identified from
the list of preferred strategies. Alternative strategies are strategies that could be
developed in the event one or more of the recommended strategies encountered an
implementation obstacle that could not be overcome. It is recommended that Dallas
continue to evaluate these strategies, along with the implementation of the
recommended strategies, to be in a position to move an alternative strategy to a
recommended strategy if the need arises. The alternative strategies are shown in
Table 6-4 and include projected supply, total project cost, and unit cost. Unit cost is
derived by taking the amortized total project cost and adding annual operations and
maintenance costs to derive an annual cost which is then divided by the volume of
supply provided by the project.

Section 7 provides a detailed evaluation of the alternative strategies including how costs
were derived and the process by which these strategies were selected. Figure 6-8 shows
the locations of the alternative strategies. Note that these strategies are typically located
further from Dallas than the recommended strategies, and consequently generally have
higher construction and operation cost.

6-12 December 2015



Dallas Long Range Water Supply Plan | Water Supply Needs & Recommended Plan I-)Q

Table 6-4. Alternative Strategies for Dallas

Projected Supply | Total Project Cost Unit Cost

Alternative Strategy (MGD) (Million Dollars) ($/1,000 gal)

Direct Reuse — Alternative 1 2.23 $27.4 $2.43

Carrizo Wilcox Groundwater
(Alternative 2) 26.7 $161 $1.80

Sabine — Conjunctive Use (OCR

and groundwater) S $796 $2.27
Red River OCR 102 $853 $2.27
Sulphur Basin Project - Wright

Patman (232.5) / Marvin Nichols 102 $1,003 $2.28
(296.5)*

Toledo Bend Reservoir 179 $2,290 $3.14
Lake Texoma Desalination 130 $1,382 $3.54

! Specific water surface elevations for Wright Patman and Marvin Nichols were selected from the draft
“Sulphur River Basin Wide Feasibility Study Final Cost Rollup Report” for costing purposes only.
Additional studies will be necessary to finalize water surface elevations and project configurations.

Figure 6-8. Alternative Strategies
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6.3.4

6.4

6.4.1

Approval of Dallas City Council and Coordination with Region C

A preliminary list of recommended and alternative strategies was presented to the Dallas
City Council for consideration and questions at its September 15, 2014, Dallas City
Council Briefing Meeting (September Briefing). At the October 8, 2014, Dallas City
Council Agenda Meeting, the recommended and alternative strategies presented at the
September Briefing were approved by the City Council. This approval included the
authorization for DWU staff to include the recommended and alternative strategies in the
2014 LRWSP and to submit these recommended and alternative strategies to the Region
C RWPG for inclusion in the 2016 Region C RWP. A copy of the adopted council
resolution is provided in Appendix J.

During the development of the 2014 LRWSP, the 2016 Region C RWP process has been
underway. To the extent possible Dallas has relied on the planning data contained in the
Region C RWP in order to be consistent with the Regional and State plans. Dallas and
the Region C RWPG consultants have had an open communication throughout the plan
development with the Director of DWU sitting on the Region C RWPG. Dallas will provide
the Region C RWPG data from the evaluation of the recommended and alternative
strategies for inclusion in the Regional and State Water Plans. The inclusion of Dallas
strategies in the Regional and State Water plans is necessary for certain permitting and
funding requirements that may be encountered during project implementation. Dallas has
requested that the Region C RWP reference and include the 2014 LRWSP as part of the
2016 Region C RWP.

Implementation Timeline

Once the recommended strategies were selected, it was necessary to determine the
implementation schedule for these projects. Table 6-5 summarizes the needs for Dallas
by decade and shows the recommended decade of implementation for each strategy.
Note that strategies are not selected to just meet the needs of Dallas, zeroing out the
deficit. The goal is to provide a supply buffer as shown on the table to help ensure that
supplies are sufficient in the event a project is delayed or a worse drought were to occur.
This information is presented graphically in Figure 6-9. Figure 6-10 provides a
breakdown of all projected supplies in 2070 by type. Projected supplies from
recommended strategies will make up 45 percent of the total supply by 2070 with reuse
accounting for 16 percent of the total supply.

East versus West Implementation

As discussed in Section 6.2, implementation of projects should be considered on not only
a total system perspective but also considering east versus west subsystem needs.
Table 6-6 presents the recommended strategy implementation from a subsystem
perspective. This information is presented graphically in Figure 6-11 for the east
subsystem and Figure 6-12 for the west subsystem.
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Table 6-5. Recommended Strategy Implementation Timeline
Table units: MGD

Demand / Supply / Strategy 2020 2030 2040 2050 2060 2070

Current System

Projected Raw Water Demand 468.8 503.5 557.7 614.5 678.8 717.8
Available Connected Supply 502.1 488.8 478.7 472 467.6 461.3
Buffer / Deficit 333 (14.7) (79) (142.5) (210.6) (256.5)

Recommended Water Management Strategies

Additional Conservation 10.9 24.6 36.3 42.2 44.9 46.4

Indirect Reuse Implementation

Main Stem Pump Station — NTMWD Swap 23.1 27.5 31.1 31.1 31.1 31.1

Agreement

Main Stem Balancing Reservoir - - - 75 90 102
Connect Lake Palestine - 102 102 102 102 102

IPL Part 1 — Connection to Lake Palestine

IPL Part 2 — Connection to Bachman WTP
Neches Run-of-River - - - - 42.2 422
Lake Columbia - - - - - 50

Total Future System

Supply from Recommended Strategies 34 154.1 169.4  250.3 310.2 373.7
Total Supplies 536.1 6429 648.1 722.3 777.8 835

Buffer / Deficit 67.3 1394 904 107.8 99 117.2
Percent Buffer of Total Supplies 12.6% 21.7% 13.9% 14.9% 12.7% 14.0%
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Figure 6-9. Recommended Strategy Implementation Timeline for DWU Total System
(comparing Demands and Supplies)
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Figure 6-10. Comparison of 2070 Connected Supply and Recommended Strategies by
Type
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Additional conservation is split between the two subsystems with an approximate 50/50
percent split just like the demands are split. In the 2020 decade, the eastern subsystem
will have to make up some of the deficit on the western subsystem and the 50/50 percent
split will be restored when the IPL is implemented. In the later decades of 2060 and 2070
this trend will shift again and the western subsystem is anticipated to make up for small
deficits on the eastern subsystem, unless the Neches and/or Lake Columbia strategies
are subsequently modified to deliver water to the east subsystem.

Table 6-6. Recommended Strategy Implementation Timeline by Subsystem
Table units: MGD

Demand / Supply / Strategy 2020 | 2030 | 2040 2050 2060 2070

Current Eastern Subsystem

Projected Raw Water Demand 234.4 251.7 278.8 307.2 339.1 358.9
Existing Connected Supplies 314 305.1 297.1 288.6 279.1 270.8
Buffer / Deficit 79.6 53.4 18.3 (18.6) (60.0) (88.1)

Recommended Water Management Strategies for Eastern Subsystem

Additional Conservation 5.4 12.3 18.2 21.1 22.5 23.2
Main Stem Pump Station — NTMWD Swap 23.1 27.5 31.1 31.1 31.1 31.1
Agreement

Supply from Recommended Strategies 28.5 39.8 49.3 52.2 53.6 54.3
Total Supplies 3425 3449 346.4 340.8 3327 325.1
Buffer / Deficit (East Subsystem) 108.1  93.2 67.6 33.6 (6.4) (33.8)

Current Western Subsystem

Projected Raw Water Demand 234.4 251.8 278.9 307.3 339.1 358.9
Existing Connected Supplies 188.1 183.7 181.6 1834 188.5 190.5
Buffer / Deficit (46.3) (68.1) (97.3) (123.9) (150.6) (168.4)

Recommended Water Management Strategies for Western Subsystem
Additional Conservation 5.5 12.3 18.1 21.1 22.4 23.2
Main Stem Balancing Reservoir - - - 75 90 102
Connect Lake Palestine - - - - - -

IPL Part 1 — Connection to Lake Palestine 102 102 102 102 102

IPL Part 2 — Connection to Bachman WTP

Neches Run-of-River - - - - 42.2 42.2
Lake Columbia - - - - - 50
Supply from Recommended Strategies 5.5 114.3 120.1 198.1 256.6 319.4
Total Supplies 193.6 298 301.7 381.5 4451 509.9
Buffer / Deficit (West Subsystem) (40.8) 46.2 22.8 74.2 106 151
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Figure 6-11. Recommended Strategy Implementation Timeline for Eastern Subsystem
(comparing Demands and Supplies)
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Figure 6-12. Recommended Strategy Implementation Timeline for Western Subsystem
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Implementation Risks and Next Steps

There are many potential obstacles that can be encountered along the path of project
development and implementation. Today’s regulatory and permitting environment is the
most challenging in history and project implementation requires steadfast dedication and
solid planning to overcome these challenges. For the 2014 LRWSP, a list of
implementation steps have been identified for each strategy to help Dallas move forward
with securing these supplies and overcome the risks associated with project
development. These implementation steps are first presented for each of the individual
recommended strategies and then for the alternative strategies as a group.

In addition to the risks of development for specific strategies there are general risks that
need to be considered as the 2014 LRWSP is implemented. These include:

e Changes in State and Federal regulations and permitting requirements that impact
project implementation.

e Changes in long-term climate patterns that could reduce the water available to some
projects from droughts that are more severe or have longer durations than previously
evaluated droughts of record.

o Competition for water wherein another entity develops a project that utilizes all or a
portion of the same source as a Dallas strategy.

e Creation of critical habitat designation, wildlife refuges, etc. within the footprint of a
proposed project.

o Demands increasing at a rate faster than projected resulting in potentially
accelerating the implementation schedule.

Additional Conservation

Dallas continues to actively improve its water conservation efforts with the recent
adoption of an update to its water conservation plan and the planned update of its
strategic water conservation plan. These documents guide and document how Dallas
plans, achieves, and monitors savings from conservation. The biggest risk to achieving
the supply savings associated with additional conservation is the ability to continue to
modify consumer behavior. Achieving additional conservation savings becomes more
challenging as these savings are realized. Generally, easier programs are implemented
first with more advanced programs that are more costly or require a greater level of
consumer behavior modification implemented next. To overcome these risks, Dallas
should continue to invest resources in the update to its strategic water conservation plan
and continue to identify and implement best management practices, public awareness
and education campaigns that are likely to succeed as technology improves and
consumer behaviors change.

Additional Conservation Implementation Steps

¢ Dallas to update its strategic water conservation plan to identify, fund and implement
appropriate BMPs to achieve the planned savings.
e Continue to monitor and document savings achieved from conservation efforts.

¢ Continue public awareness and education campaigns.
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6.5.2

6.5.3

6-20

Main Stem Pump Station

Dallas entered into an agreement with NTMWD in 2008, known as the “Swap
Agreement”, which provides for the exchange of Dallas’ Trinity River return flows to
NTMWD for diversion and use at NTMWD’s East Fork wetlands project in exchange for
NTMWD return flows discharged into Lake Ray Hubbard. This Swap Agreement provides
an increase in supply of about 31 MGD to Dallas via the impounded return flows in Lake
Ray Hubbard. NTMWD experienced severe supply limitations through the 2011-2015
drought, and has decided that construction of the main stem pump station could begin as
early as 2016. This is well in advance of Dallas’ need for this project. The likely area of
risk for this project is the permitting of the Trinity River intake and associated facilities.

Main Stem Pump Station Implementation Steps
e Continue to coordinate with NTMWD on the implementation of this strategy.

e Because the project timeline has shifted due to the immediate need of NTMWD,
Dallas and NTMWD may amend the terms of the swap agreement to reflect the new
concept and timeline.

Main Stem Balancing Reservoir

The main stem balancing reservoir is an indirect reuse project that will provide Dallas
with a strategy to utilize its previously permitted return flows. This project comes with a
significant storage component that increases the reliability of the supply. The risks
associated with implementing this project generally are associated with permitting and
site suitability for construction of a reservoir. A detailed feasibility / permitting effort is
recommended that would provide answers and minimize the associated risks. The
second component of risk involves the availability of Dallas’ return flows. Dallas is
currently required by its existing reuse permit to leave 114,000 acft/yr (102) MGD of
return flows in the Trinity River for instream uses. However, improvements to its
wastewater collection system and implementation of water conservation measures have
resulted in a downward trend in wastewater discharges. With growth in the water
demands on the City this trend cannot continue indefinitely; however, amending the 102
MGD instream flow requirement could result in additional return flows being made
available for diversion subject to the new environmental flow standards in the Trinity
River Basin.

Main Stem Balancing Reservoir Implementation Steps

e |Initiate a main stem balancing reservoir feasibility study that includes: securing the
water rights permit for the storage reservoir, performing a reservoir site foundation
evaluation, initiating a land acquisition and maintenance program (prior to
construction), preparing a water quality evaluation, performing a siting study of the
main-stem pump station considering flooding issues; and determining the need for a
new Trinity River water control structure or improvements to an existing structure.

e Being coordination and field work necessary to obtain a Section 404 permit from the
USACE.
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Integrated Pipeline — Lake Palestine Supply

Dallas has been participating with the TRWD on the development of the IPL for several
years. The next step is to re-evaluate the capacity of the Palestine to Cedar Creek
segment of the IPL considering the three future recommended strategies that could
utilize this capacity (i.e. Lake Palestine, Neches Run-of-the-River and Lake Columbia).
There would also need to be an analysis on the shared segments and booster pump
stations to determine if the existing IPL segments can handle the extra water and identify
any improvements that would be required. Once the delivery capacity has been decided,
then the design of the Dallas segments can proceed as well as an additional analysis (as
discussed in a subsequent subsection) for Dallas to determine the best way to connect
the IPL supply to its water supply system. Fortunately, the main supply for this strategy
has previously been secured by Dallas (Lake Palestine). The biggest risk to this strategy
is finalizing and implementing the integration plan to deliver this water into the Dallas
system from the Joe Pool Lake area to the Bachman WTP.

IPL — Part 1 Connection to Lake Palestine Implementation Steps

e Re-evaluate the planned 150 MGD capacity of the Palestine to Cedar Creek
segment of the IPL considering that the combined supply from the three
recommended strategies could supply as much as 194 MGD [i.e. Lake Palestine
(102 MGD), Neches Run-of-the-River (42 MGD) and Lake Columbia (50 MGD)].
Once the delivery capacity is finalized, proceed with the final design of the Palestine
to Cedar Creek pipeline segment of the IPL.

o Determine what metric will initiate the subsequent construction of the Dallas
segments of the IPL. The LRWSP assumes that this will be driven by demands on
the Dallas western subsystem. This project could also be initiated in response to
increasingly severe drought conditions.

IPL — Part 2 Connection to Bachman WTP Implementation Steps

e |Initiate a follow-on study to the 2014 LRWSP that results in identifying critical
infrastructure components and associated implementation phasing needed to fully
integrate the combined 296 MGD of new supply to Dallas’ western subsystem. This
includes supplies from Lake Palestine (102 MGD), the Main-stem Balancing
Reservoir (102 MGD), Neches Run-of-the-River (42 MGD), and Lake Columbia (50
MGD). This follow-on study would consider alternative delivery routes for both
pipelines and natural stream systems, potential use of Joe Pool Lake storage or
other facilities for meeting balancing needs, water treatment and distribution system
improvements needed, water quality and blending issues, and other concerns. This
study would consider and include:

o Coordination with TRA and other stakeholders regarding the potential use of Joe
Pool Lake as part of the delivery system for the IPL water considering water
quality and blending issues.

o Development of a Western Subsystem Water Treatment Master Plan which
considers the implications of implementing the recommended water supply
strategies and associated treatment plant and distribution system improvements.
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e Decide on a selected delivery route for the water from the IPL to the Bachman WTP
and begin acquiring the necessary permits. Special consideration should be given to
the Section 408 permit required for construction activities near a levee.

6.5.5 Neches Run-of-River

Dallas has been participating in a study, Neches River Water Supply Project Feasibility
Study, with the UNRMWA for a potential water supply project in the Neches River Basin.
This study has been proceeding concurrently with the 2014 LRWSP. The findings of that
study have resulted in the inclusion of the Neches run-of-river strategy as a
recommended strategy for Dallas. This strategy would supply an estimated 42 MGD to
Dallas and would tie-in to Dallas’ new IPL facilities at Lake Palestine It is anticipated that
the greatest risk to development of this project is securing the required permits, including
the inter-basin transfer to the Trinity Basin from the Neches Basin.

Neches Run-of-River Project Implementation Steps

e Continue to partner with the UNRMWA on additional studies and permitting of a new
strategy in the Neches River Basin. The final project permitted and pursued by
UNRMWA could have a different configuration than the one chosen by Dallas as part
of the 2014 LRWSP, but would still serve as a recommended strategy for Dallas.

e Develop an agreement with UNRMWA to establish what percentage of the project
yield may be required to remain in the Neches River Basin to meet local demands.

6.5.6 Lake Columbia

ANRA has been developing the Lake Columbia project to meet local needs and provide
supply to other entities, such as Dallas. ANRA has secured the water right permit for the
project and is currently seeking a 404 permit and going through the Environmental
Impact Statement (EIS) portion of National Environmental Policy Act (NEPA) with a third
party contractor and the USACE. The permitting effort associated with the mitigation of
bottomland hardwoods for this project are significant and are expected to take many
years to be completed.

Lake Columbia Implementation Steps

o Partner with the ANRA on the permitting of Lake Columbia including the 404
permitting process and the amendment of ANRA'’s existing water right to include an
interbasin transfer which would authorize Dallas’ use of this water in the Trinity River
Basin.

6.5.7  Alternative Strategies

The focus of project implementation should be on the recommended strategies as
discussed above. However, Dallas should also have a good back up plan in the event
one or more of the recommended strategies runs into implementation problems. This
back up plan includes the continuation of work on alternative strategies.

The risks associated with pursuing alternative strategies are similar to those listed above
for the recommended strategies with permitting and regulatory requirements being the
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likeliest roadblocks for implementation. The following implementation steps for alternative
strategies have been developed for Dallas to continue to pursue these strategies so that,
in the event a recommended strategy is determined to no longer be viable, one of more
of the alternative strategies could be implemented with minimum lost time.

Alternative Strategies Implementation Steps

e Continue to evaluate the potential for direct non-potable reuse customers in the
identified reuse corridor.

¢ |Initiate a feasibility study of the Red River OCR option, as a regional study with other
partners, to evaluate the potential for that strategy to develop reliable supply. This
study would include analyses on water availability, Red River Compact issues, water
quality and invasive species concerns, regional delivery options, and constructability
of an intake on the Red River.

e Continue to participate in the Sulphur River Basin study with other regional partners.

e Consider a feasibility study with other regional partners for the conjunctive use of
Carrizo-Wilcox groundwater and diversions of Sabine River water to an OCR.

o Consider negotiations with Oklahoma and/or the USACE for access to additional
water in Lake Texoma to supply a potential desalination strategy.

Summary

Dallas initiated the 2014 LRWSP effort in late 2012 with the goal of this effort including
the identification, evaluation, and selection of water management strategies that can be
implemented to meet Dallas’ future water supply needs. Through the planning process
Dallas has identified six (6) recommended water management strategies to meet the
future needs of Dallas and its customers. These recommended strategies rely heavily on
conservation and reuse supplemented by the development of new supplies by partnering
with neighboring entities. These strategies have development challenges and overall
risks that will need to be overcome through the implementation process. The 2014
LRWSP provides implementation steps for Dallas to follow to achieve the desired goal of
implementing these projects in time to meet anticipated growth. These goals, projections,
and solutions should be revisited by Dallas in 2019 and on a 5-year recurring schedule
via an update to the 2014 LRWSP.

As the development of new supplies becomes more challenging from a cost and
permitting perspective, more consideration should be given to maximizing the potential
for a regional water supply system for the north Texas region that includes Dallas and
many, if not all of the other major water providers in the area: NTMWD, TRWD,
UTRMWD, TRA, and others. DWU should discuss the potential interest with all major
water providers in the North Texas Metroplex area to consider a study to evaluate the
benefits and problems of operating all or portions of the region’s water supply sources as
a single system or subsystems, instead of multiple separate systems.
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6.6.1

Innovative Strategies and Thinking Beyond 2070

Throughout the development of the 2014 LRWSP several innovative strategies were
considered and evaluated. These innovative strategies included brackish groundwater,
aquifer storage and recovery, and/or emerging technologies such as direct potable
reuse, ocean desalination, dredging to increase reservoir volume, interstate pipelines,
and concepts such as using rail cars to haul water from the East Coast of the United
States to Dallas. These and many others were evaluated on the same footing as the
more traditional strategies recommended in the plan, but did not score well due to cost,
limited supply, or other factors. However, as technology improves and costs come down
perhaps some of these innovative approaches will be part of the next Dallas LRWSP.

The 2014 LRWSP identified numerous strategies available to meet significantly more
than Dallas’ demand in 2070 with a combination of several alternative strategies being
able to provide another 800 MGD.
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Water Management Strategies

Dallas will require additional water supply within the next 50 years and the source of that
water is planned to be from a combination of additional conservation, additional reuse
and development of new surface water supplies. For the 2014 LRWSP, the HDR Team
developed a screening methodology which utilized a strategy evaluation matrix to assist
Dallas in the selection of recommended and alternative water management strategies
(strategies) to meet Dallas’ future needs. This methodology and evaluation matrix were
used to: 1) identify and define all possible strategies, 2) eliminate non-feasible or non-
practicable strategies from further consideration, 3) rank the remaining strategies based
on a set of quantitative and qualitative criteria, and 4) select the recommended and
alternative strategies for inclusion in the 2014 LRWSP.

Section 7.1 describes the process used to identify, score, rank and select Dallas’
recommended and alternative strategies which are also referred to as preferred
strategies. Sections 7.2 through 7.14 include detailed evaluations for all recommended
and alternative strategies. Appendix K contains a set of facts sheets that summarize key
characteristics of Dallas’ preferred strategies.

Strategy Selection Process

A structured process was utilized to select the preferred strategies for inclusion in the
2014 LRWSP. Figure 7.1-1 illustrates the steps used for this process. Each step resulted
in the elimination of strategies that were determined to be non-feasible and/or non-
practicable for Dallas. The process starts with the identification of all possible strategies
and ends with a list of preferred strategies from which recommended and alternative
strategies are then selected. This process included:

e Strategy ldentification — The identification of potential strategies from previous
studies and plans as well as developing new strategies for consideration.

e Preliminary Evaluation — Refinement and additional analyses of previously studied
strategies to establish comparable cost, yield and impact data.

o Fatal Flaw Analysis — The elimination of strategies that are determined to be no
longer feasible.

e Scoring and Ranking — Using quantitative and qualitative criteria, a unique score is
determined for each strategy that is then used to rank each strategy.

¢ Detailed Evaluation — Remaining strategies are evaluated in more detail to better
define scoring characteristics.

e Selection of Preferred Strategies — Highest ranked strategies are selected as
preferred strategies (recommended and alternative) for inclusion in the 2014
LRWSP.

Throughout the selection process new details are discovered, costs and impacts are
refined, and available yields are updated, all of which are considered in the selection of
the preferred strategies.
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Figure 7.1-1. Flow Chart Summarizing the Process of Selecting Preferred Strategies
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Over 300 strategies were initially identified as possible water management strategies for
Dallas. This conglomeration of strategies included strategies identified in numerous
previous studies including Dallas’ 2005 LRWSP and numerous state water plans
published between 1968 and 2012. Also included were updates to previously identified
strategies and new strategies identified and evaluated as part of the 2014 LRWSP. A
table listing these 300 plus strategies is included in Appendix L. Note that several
strategies appear multiple times in the table as they were included in several different
studies. During the strategy selection process these duplicates were refined and
consolidated as appropriate.

Preliminary Evaluation and Fatal Flaw Analysis

Each of the initially identified strategies was evaluated at a basic level to compare costs,
available supply, and potential for a fatal flaw. Few strategies were eliminated strictly on
a fatal flaw basis. Most were eliminated as a result of being out of date, a duplicate
strategy, or being implemented by another entity. The fatal flaw analysis was performed
to eliminate strategies that were considered no longer feasible or practicable. There were
six different reasons for excluding a strategy from further analysis during the fatal flaw
analysis and these included:

o Fatal Flaw (FF) — Identification of an issue that prevents the project from being
implemented (e.g. establishment of a nature preserve in the footprint of a proposed
reservoir).
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¢ Out of Date (OOD) — Strategy that has been replaced by another project, has been
implemented or is no longer feasible.

¢ Duplicate — (DUP) Strategies that are effectively duplicates of one another or that
use the same water source, or where one is more up to date.

¢ Insufficient Data (INSF) - Not enough data exists to define strategy for consideration.

e Not a Dallas Strategy (NADS) - Strategy has been implemented or is being pursued
by another entity.

¢ Not recommended for Further Study (NRFS) - Strategy excluded because of poor
water quality, lack of sufficient supply, poor reliability, very high costs or impact or
other reason.

Figure 7.1-2 represents the fatal flaw process graphically. The results of the fatal flaw
analysis reduced the 300 plus possible strategies down to 41 potential strategies. These
41 strategies were next evaluated using the following screening criteria.

Figure 7.1-2. Diagram of Fatal Flaw Analysis for Selection of Potential Strategies

7.1.3
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Strategies

Fatal Flaws

Potential
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Screening Criteria

To further evaluate and rank the remaining 41 potential strategies, two types of
screening criteria were developed and used to provide a quantitative approach of ranking
the potential strategies. These included four basic criteria and four advanced criteria.

The four basic criteria include total project cost, unit cost, annual operational and
maintenance costs, and annual water supply volume. All cost estimates were updated to
September 2013 dollars for consistency with the 2016 Region C RWP. Table 7.1-1
summarizes the basic screening criteria and provides a description of each of the four
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criteria. For each strategy, a scoring value from 1 to 5 was calculated for each criterion
with a score of 5 being the most favorable score and 1 being the least favorable.

Scoring values for each criterion were assigned based on the quintile in which the
strategy ranked as compared to all other potential strategies. For example, if a strategy’s
total project cost is in the lowest 20" percentile when ranked against all of the other
potential strategies, then that strategy would receive a score of 5 for the total project cost
criteria.

Table 7.1-1. Summary of Basic Screening Criteria

Scoring Value
Criteria Description 1 2 3 4 5

Total Project Cost The total project costs for all project components.
Unit Cost The cost per acre-foot of supply determined by dividing the Q 2 Q@ Q 2
total annual cost by the annual supply volume. £ E £ = =
& & & & o
Annual Operation & The annually recurring operation, maintenance and power e e e 7 e
Maintenance costs (excludes debt service). — N ™ < o
Supply The total annual supply available to Dallas from the project

Four advanced screening criteria were developed and used to allow for the inclusion of
criteria focusing on potential project impacts and implementation challenges. These
included environmental impacts, permitting issues/legal challenges/confidence,
flexibility/phasing, and water quality. Table 7.1-2 summarizes the advanced screening
criteria and provides descriptions for each scoring value. Identical to the basic criteria
scoring, values range from 1 to 5 with 5 being the most favorable score and 1 being the
least favorable score. Quantitative guidelines are also provided in Table 7.1-2 and are
used to ensure consistency in the scoring process. Unlike the basic criteria, the
advanced screening criteria allow each strategy to be scored independently from the
other strategies, resulting in the relative score not being influenced by the other
strategies.

7.1.4  Strategy Evaluation Matrix

The next step in the strategy selection process included entering the score for each
screening criteria into the strategy evaluation matrix. The strategy evaluation matrix is
the tool used for the screening analysis. An evenly weighted distribution factor was
applied to all 8 criteria so that a maximum score of 250 points could be achieved by a
strategy that scores a 5 in all 8 criteria (i.e. 5 X 8 X 6.25 = 250). The 250 maximum score
was selected to show a reasonable degree of variation between the strategies during the
ranking process.
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Table 7.1-2. Summary of Advanced Screening Criteria

ENVIRONMENTAL IMPACTS

Scoring
Value

1

4

5

Description

High Impacts
(Example: Large on-channel reservoir projects)

Medium-High Impacts
(Example: Smaller on-channel reservoirs with wetlands or other issues)

Medium Impacts
(Example: Smaller on-channel or off-channel reservoir with little or no
wetlands or other issues)

Low Impacts
(Example: Pipeline project to an existing reservoir or a reuse project)

No Impacts
(Example: Additional conservation, operational changes)

Quantitative Guideline
(Acres Impacted)

Greater than 10,000

10,000 to 5,000

Less than 5,000

Primarily Limited to
Pipeline ROW

None

WATER QUALITY CONCERNS

Scoring
Value

1

Description

High Impacts
(Requires the use of reverse osmosis)

Medium-High Impacts
(Advanced treatment or blending with another source)

Medium Impacts
(Smaller level of additional treatment or increased costs)

Low Impacts
(Utilization of an existing source already being treated or one of like
water quality)

No Impacts
(No concerns, e.g., conservation)

Quantitative Guideline
(Water Quality Constituent)

High Total Dissolved Solids
(TDS)

(Greater than 2,000 mg/L)
Medium TDS

(800 to 2,000 mg/L)

Impaired quality mitigated by
wetland treatment or minor WTP
modifications

Water quality similar to an
existing source

No increase in costs from water
quality issues

CONFIDENCE/PERMITTING CHALLENGES/LEGAL ISSUES

Scoring
Value

1

Description

Substantial challenges expected. Project requires a full EIS effort or a
non-exempt interbasin transfer. Potential for legal concerns from moving
water across state lines or other environmental issues, bottom land
hardwoods, Endangered Species Act (ESA), etc.

Lengthy and costly permitting challenges expected. Similar to 1, but
without significant legal concerns, ESA or bottomland hardwood issues.
Project could include expectation of a water rights contested case
hearing, but simpler than a 1. Project could require groundwater permits
within the MAG.

Typical level of permitting expected. Project could require a water right
and 404 permits, but without the expectation of a contested case hearing
or NEPA analysis. Project could require groundwater permits within the
MAG.

Simple permitting effort expected. Project could include water right bed
and banks permit or a permitting action involving authorizations already
contained in existing permits. No anticipated legal challenges.

Little or no permitting required or opposition expected.

Quantitative Guideline
(Example Projects/Permits)

Large On-Channel Reservaoir;
Over allocation of Co. MAG
New / Large IBT

Major EIS

Small On-Channel Reservoir
Large Off-Channel Reservoir
Small / Existing IBT
EIS/EA

Small Off-Channel Reservoir
Non-IBT Water Right
Nationwide 404

No Federal Permits

Bed and Banks Permits
Amendments to Existing
Permits

Simple Permit Amendments or
No Permits Required
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Table 7.2-2 Summary of Advanced Screening Criteria (cont.)

FLEXIBILITY/PHASING

Scoring - Quantitative Guideline
Value Description (Project Configurations)

1 Questionable source reliability or limited options and delivery. e.g. a run Single configuration or
of the river option in an area with a severe drought that cannot be single delivery point.
configured or combined with other options and would only deliver to a Reliability concerns during
single point in the Dallas System. historical droughts.

2 Somewhat better source reliability than a 1 but would still have issues Two configurations or
with limited configuration options and delivery locations. two delivery points.

Reliability concerns during
future droughts.

3 A project that has sufficient reliability (surface water backed up by Multiple configurations or
storage as an example) that can be delivered to different points of the multiple delivery points.
Dallas system or at least to demand nodes where the supply is needed, Minimal reliability concerns.
i.e. west side system. Project could be combined with a partner.

4 A project with good reliability that can be delivered to multiple points in Multiple configurations and
the system or can be configured in multiple ways to meet different multiple delivery points.
operational requirements. Minimal reliability concerns.

5 A project that is highly customizable with a reliable source that can be Multiple configuration and
configured for delivery locations within the Dallas system. Some reuse multiple delivery points.
projects are examples of this level of rank. Minimal reliability concerns.

Favored source (Reuse).
7.1.5  Screening Results

Figure 7.1-3 through Figure 7.1-5 present the screening results for all of the potential 41
strategies. The strategies are color coded according to the type of strategy, e.g. existing
reservoir, conservation, reuse, etc. Basic criteria scores are represented by solid bars
and advanced criteria scores are represented by hashed bars. Strategy abbreviations
are used in Figure 7.1-3 through Figure 7.1-5 with full strategy names corresponding to
the strategy abbreviations provided in Appendix M.

Figure 7.1-3 presents the basic criteria scoring for all 41 of the potential strategies. The
basic criteria scoring results show that reuse and groundwater strategies scored higher,
with new reservoirs and pipelines to existing reservoirs scoring lower. The reuse
strategies typically had higher scores because of the close proximity to Dallas, thus
reducing transmission costs, and lower infrastructure and land acquisition costs.
Likewise, the groundwater strategies tend to have lower infrastructure and land
acquisition costs, resulting in higher basic criteria scores. The new and existing reservoir
strategies typically have longer transmission distances and greater land acquisition and
infrastructure costs compared to the reuse and groundwater strategies. As a result of the
basic criteria scores being based on comparisons with the other strategies, the new and
existing reservoir strategies received lower scores. The OCR and run-of-the-river
diversion strategies typically fell in the middle of the rankings as costs typically were less
than the reservoir strategies but more than the reuse and groundwater strategies. Since
three of the four basic criteria focus on costs components, the lower supply volume from
the reuse and groundwater strategies does not prevent these strategies from scoring well
in the basic criteria rankings.

Figure 7.1-4 presents the scoring results for the advanced criteria. The resulting ranking
of strategies based on the advanced criteria is similar to the rankings of the basic criteria
scoring results. The reuse and conservation strategies received higher rankings because
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of the low environmental impacts and lower permitting challenges and legal issues. The
new and existing reservoirs received lower rankings because they tend to have greater
environmental impacts and more permitting and legal issues compared to the reuse and
conservation strategies. However, there are two exceptions. The IPL strategy and the
Main Stem Balancing Reservoir strategy both ranked very high in the advanced criteria
scoring. The IPL received higher scores because several of the necessary permits have
already been acquired and because the strategy has high potential for flexibility and
phasing. The Main Stem Balancing Reservoir strategy received higher scores because
the strategy has a reuse component with lower permitting challenges and a high potential
for flexibility and phasing similar to the IPL strategy.

Figure 7.1-3. Basic Score for Potential Strategies
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Figure 7.1-4. Advanced Score for Potential Strategies
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Figure 7.1-5 presents the combined scoring results for all 41 potential strategies. The
ranking order shows that the Main Stem Pump Station strategy which includes an
exchange of return flows with North Texas Municipal Water District (NTMWD) and
additional conservation are the two highest ranked strategies. These strategies are
followed by several reuse strategies and the IPL strategy. The lower end of the ranking is
comprised mostly of new and existing reservoir strategies.

As previously discussed, the combined ranking results reveal that reuse strategies are
some of the highest rated potential strategies. However, most of the reuse strategies
provide small volumes of supply compared to the other strategies and would fall short in
meeting Dallas’ future needs. The total combined score of each strategy was considered
in selecting strategies to meet Dallas’ future water supply needs.

Preferred Strategies

The total combined score for each of the 41 potential strategies was an important
consideration in selecting the preferred strategies for Dallas. The selection of the
preferred strategies is a result of recognizing how the ranked potential strategies can be
formulated into a plan to meet Dallas needs. For example, additional conservation is the
highest ranked potential strategy and is an easy selection to be a preferred strategy.
Similarly, the Main Stem Pump Station project in cooperation with the NTMWD and the
Main Stem Balancing Reservoir both ranked high and are recommended to be included
in the list of preferred strategies.
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Figure 7.1-5. Combined (Basic and Advanced Scores) of Potential Strategies
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The two components of the IPL (Lake Palestine and the Bachman Connection) likewise
scored high due, in part, to Dallas’ previous investments in these strategies and are
recommended.

However, the next strategies are the direct non-potable reuse strategies (Direct Reuse —
Alt 1, etc.) identified from the Bureau of Reclamation study'. A close look at these
strategies reveals that only one of these strategies can be implemented as all these
strategies are essentially different configurations of the same supply. For this reason,
only the highest ranked Direct Reuse - Altl was selected as a preferred strategy. Similar
analyses were performed for all the remaining potential strategies to develop the list of
preferred strategies.

The 2014 LRWSP strategy evaluation and ranking process resulted in a list of 14
preferred strategies. These 14 preferred strategies rose to the top of the rankings and
were selected after over 300 strategies were considered. Table 7.1-3 provides a
summary of the preferred strategies including the projected supply quantity and
estimated unit cost associated with each. Detailed evaluations of each preferred strategy
are presented in Subsection 7.2 through 7.14. Project facts sheets for each preferred
strategy are presented in Appendix K.

! Dallas Reclaimed Water Delivery System Feasibility Study, Dallas Water Utilities, City of Dallas, TX. U.S. Department of the
Interior, Bureau of Reclamation, December 2013.
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Table 7.1-3. Preferred Strategies — Summary of Projected Supply and Unit

Cost
swoprene L SRNES |Gl
Strategy Name Supply (MGD) ($/1,000 gal)
Additional Conservation (Dallas) 46.4 $0.38
Indirect Reuse — Main Stem Pump Station 31.1 $0.25
(NTMWD swap agreement)
Indirect Reuse — Main Stem Balancing Reservoir 102 $1.74
Connect Lake Palestine 102 -
IPL Part 1 — Connection to Lake Palestine = $2.31
IPL Part 2 — Connection to Bachman WTP ? = $0.49
Direct Reuse — Alternative 1 2.23 $2.24
Carrizo Wilcox Groundwater (Alternative 2) 26.7 $1.80
Neches Run-of-River 42.2 $1.88
Lake Columbia 50.0 $1.78
Sabine — Conjunctive Use (OCR and groundwater) 93.0 $2.27
Red River OCR 102 $2.27
Sulphur Basin - Wright Patman (232.5) / Marvin 102 $2.28
Nichols (296.5)
Toledo Bend Reservoir 179 $3.14
Lake Texoma Desalination 130 $3.54

# Note that there are two components to the IPL strategy and that both are required to be
implemented for Dallas to receive the additional supply of 102 MGD. The unit cost shown here
include Dallas’ portion of the project necessary to deliver water to the Dallas system.

® At the time of the Dallas City Council adoption of the recommended strategies the draft Sulphur
Basin Wide Study identified reservoir elevations to determine yield and cost. Additional studies
will be necessary to identify specific project elevations / configurations.

7.1.7 Recommended & Alternative Strategies

The 14 preferred strategies were subsequently divided into recommended and
alternative strategies considering how each strategy could be incorporated into the
Dallas system to meet future water supply needs. Characteristics such as flexibility,
supply volume, and reliability were considered as part of this selection. Recommended
strategies are strategies that Dallas will actively pursue and implement in the future to
meet the needs identified in the 2014 LRWSP. The recommended strategies are listed in
Table 7.1-4. The remaining strategies are referred to as alternative strategies and are
listed in Table 7.1-5. These alternative strategies serve as potential back-up strategies
that could replace a recommended strategy if it were to be removed from consideration
at a future date due to implementation issues. Table 7.1-6 provides a summary of the 14
strategies and the associated characteristics which were evaluated as part of the 2014
Dallas LRWSP, this table is also contained in Appendix K.
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Table 7.1-4. Recommended Strategies for Dallas

Recommended Strategy
Additional Conservation

Indirect Reuse Implementation
Main Stem Pump Station — NTMWD Swap Agreement
Main Stem Balancing Reservoir

Connect Lake Palestine through the IPL
Part 1 - Connection to Lake Palestine
Part 2 - Connection to Bachman WTP

Neches Run-of-River

Lake Columbia

Table 7.1-5. Alternatives Strategies for Dallas

Alternative Strategy

Direct Reuse — Alternative 1

Carrizo Wilcox Groundwater (Alternative 2)

Sabine — Conjunctive Use (OCR and groundwater)

Red River OCR

Sulphur Basin - Wright Patman (232.5) / Marvin Nichols (296.5)
Toledo Bend Reservoir

Lake Texoma Desalination

Costing Methodologies and Assumptions

The 2014 Dallas LRWSP relied on the TWDB Unified Costing Model (UCM) to develop
planning level cost estimates for new and updated strategies in order to compare
strategies on a similar basis for cost. However, if a strategy already had a more detailed
or recent estimate (such as the IPL strategies) or is the result of another ongoing study
(Sulphur Basin Project) those estimates were used in the 2014 Dallas LRWSP and
formatted to be comparable with the other estimates using the UCM. For the
development of the 2016 Regional Water Plans the TWDB stipulated that all strategies
would use September 2013 dollars, and this assumption has been used in the LRWSP
except where noted in the strategy write ups.

Appendix O contains additional information regarding the assumptions, methodologies,
and the UCM used to develop the planning level estimates contained in the 2014 Dallas
LRWSP. The cost tables shown in this report are based on detailed worksheets with
multiple line item values. For purposes of presenting this information in the report, this
detailed information has been summarized with aggregated and rounded values. In other
words there is additional detail contained in the estimate that is not presented in the
Section 7 cost summary tables. The values in the summary tables are rounded based off
of the detailed costing model values. This is similar to how cost estimates are shown in
the Regional Water Plans.
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Additional Water Conservation

Introduction

Water conservation is defined as “those practices, techniques, and technologies that will
reduce the consumption of water, reduce the loss or waste of water, improve the
efficiency in the use of water, or increase the recycling and reuse of water so that a water
supply is made available for future or alternative uses” (Texas Water Code 8§11.002 (a)

(8) (B).

Because the City of Dallas holds water rights in excess of 1,000 acft/yr, the State of
Texas in 30 Texas Administrative Code, Chapter 288 requires that the City of Dallas
develop, submit and implement a water conservation plan and prepare updates to the
plan on a specified schedule. To meet these requirements, the City of Dallas has
prepared the following documents:

e The City of Dallas Water Conservation Five-Year Strategic Plan (the “Strategic
Plan”). The Strategic Plan is updated approximately every five years, as required by
the state. The current version was completed in 2010 and the development of the
2015 version is currently underway. The Strategic Plan includes a list of Best
Management Practices (BMPs) and policy recommendations that are developed
through detailed analysis and stakeholder input. The Strategic Plan contains detailed
analyses of an exhaustive list of potential water conservation strategies (or BMPs) for
which water savings, avoided water and wastewater O&M costs, and additional
revenue from enhanced apparent loss reduction is provided.

e The City of Dallas Water Conservation Plan (or the “Water Conservation Plan”). The
Water Conservation Plan is prepared to meet the regulatory requirement specified in
30 TAC 288. The Water Conservation Plan is based on the information contained in
the Strategic Plan and presents an analysis of water conservation strategies adopted
for implementation by DWU. Both of these plans provide a wealth of information
regarding the near-term (5 years) water conservation efforts adopted for the City of
Dallas. The latest version of the Water Conservation Plan was approved by the
Dallas City Council on February 26, 2014.

Conserving existing water supplies through demand reduction can be one of the most
cost-effective strategies available to municipal water suppliers to extend available supply.
The purpose of this section is to consider quantitative conservation goals applicable over
the 50-year planning timeframe of the 2014 LRWSP and to provide ideas on how this
goal could potentially be met through strategies that are identified as part of Dallas’
Strategic Plan and Water Conservation Plan.

Plumbing Code Reductions

In 2009, the 81st Texas State Legislature passed HB 2667 (commonly referred to as the
“Plumbing fixtures act”) which mandates local building codes require the use of low-flow
and high-efficiency plumbing fixtures for all new or retrofitted construction by 2014. The
mandatory use of these fixtures is expected to reduce the average per capita water use
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for the City of Dallas and its customers by 8.7% over the 50 year planning period’. The
water demand projections presented in Section 4 include this 8.7% reduction in future
per capita consumption.

7.2.3  City of Dallas Water Conservation Goals

Table 7.2-1 presents future estimates of per capita water (gpcd) use for the City of Dallas
(excluding the City’s wholesale customers) based on both the TWDB'’s projections (to be
used in both the 2016 Region C RWP and the 2014 LRWSP) and recommended 50-year
water conservation targets based on Dallas’ continuing efforts to reduce water use.
These recommended conservation targets are generally consistent with both the
Strategic Plan and the Water Conservation Plan. The additional reduction in per capita
water use resulting from using the recommended values rather than the TWDB'’s
estimates reflects the potential additional conservation savings as a result of Dallas’
conservation targets being achieved.

Dallas’ 2011 gpcd value as determined by the TWDB of 207 is used as the starting point
for developing demand projections and for projecting recommended additional
conservation savings in the 2014 Dallas LRWSP. The reduced water use associated
with the additional conservation savings is calculated by reducing per capita water use
by 1.0% per year until 2025. Beginning in 2026, the gpcd value is reduced at the rate of
0.5% per year until 2043 to reflect a reduced conservation rate as per capita use rates
begin to harden due to previous conservation measures. Beginning in 2043, the per
capita water use rate is stabilized at 164. This represents a reduction in per capita use of
43 gpcd or about 21% from the 2011 baseline gpcd value of 207.

As shown in Table 7.2-1 and Figure 7.2-1, the annual volume of water saved under the
additional conservation savings strategy is estimated to be 10.9 MGD in 2020 (12,219
acft/year) and 46.4 MGD in 2070 (52,014 acft/year). This represents a potential
additional reduction in water use by the City of Dallas of 4.4% in 2020 and 12.9% in 2070
as compared to the TWDB's baseline projections.

7.2.4  Water Conservation Goals for City of Dallas’ Wholesale
Customers

It is important to note that Dallas has much less control over conservation measures
taken by its wholesale customers, so there is a significant degree of uncertainty
regarding whether additional conservation savings would occur over the planning period.
Current contracts between the City of Dallas and wholesale customers contain the
following typical provisions related to water conservation:

1. The customer agrees to develop a water conservation plan and like measures which
incorporates loss-reduction measures and demand management practices designed
to ensure that the available supply is used in an economically efficient and
environmentally sensitive manner, and

2. If Dallas grants authorization for the customer to sell water purchased from Dallas,
then Dallas may establish the terms and conditions of the conveyance.

! 2016 Region C Regional Water Plan. Projected per capita use for the City of Dallas, Texas.
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During the Region C planning process, estimated conservation amounts were
determined for the City of Dallas customers; however, they are not included as part of
this strategy due to the uncertainties discussed above and Dallas’ limited ability to control
the conservation efforts of its customer cities.

Table 7.2-1. Estimated Reduction in City of Dallas Water Demands with Additional
Conservation Strategy

Dallas Population Projections 1,242,135 1,347,717 1,531,681 1,707,057 1,841,064 1,905,498
TWDB Projected gpcd

(2011 TWDB baseline = 207 gpcd) 198 194 191 189 189 189
TWDB Projected Water Demand 245.6 260.8 291.6 322.5 347.2 359.3
(MGD)

Recommended gpcd with Additional 189 175 167 164 164 164
Conservation (2014 LRWSP)

Projected Water Demand w/ Additional 234.7 236.2 255.3 280.3 302.3 312.9
Conservation — (MGD)
Additional Conservation Savings 10.9 24.6 36.3 42.2 44.9 46.4
(MGD)

Percentage Decrease in Water 4.4% 9.5% 12.4% 13.1% 12.9% 12.9%

Demand with Additional Conservation
Note: The TWDB established a per capita use of 207 gpcd for Dallas for the year 2011 which serves as the baseline

value for determining the estimated reductions presented in this table. Values in the table are rounded to the
nearest 0.1 MGD.

7.2.5  Strategies to Achieve Recommended Water Conservation Goal

Water conservation savings are achieved through the synergy of technology, education,
ordinances and incentives. The Strategic Plan and the Water Conservation Plan both
recommend that water conservation savings be derived from a combination of education,
rates, irrigation efficiency and restrictions, non-residential efficiency, reuse and reduced
system losses.

The City of Dallas 2010 Water Conservation Strategic Plan and 2014 Water
Conservation Plan include the following goals,:

e Develop water conservation programs aimed at:

o developing and implementing programs aimed at reducing seasonal peak
demands,

o reducing water loss and waste, and
o decreasing per capita water use (gpcd),
e Continuation of heightened public awareness of water conservation,

¢ Continue to implement conservation practices that will maintain quality of life and
allow economic growth and development,
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e Continue to implement broad-based public and private stakeholder groups, leading
by example by upgrading city facilities with water-efficient fixtures, landscapes, and
irrigation systems wherever possible,

e Assist in facilitating regional conservation efforts among DWU wholesale customer
cities and neighboring municipalities, and

e Establish the foundation for continuation of water savings targets for the following
five-year period and beyond.

Figure 7.2-1. Comparison of Per Capita Water Use Goals for the City of Dallas
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The Strategic Plan anticipates that additional conservation savings will be derived by
continuing current programs outlined in the previous section, as well as the following
items, some of which have already been implemented:

¢ Expand the public awareness campaign,

e Offer Industrial, Commercial, and Institutional (ICI) water audits,

e Conduct training for ICI facilities managers and licensed irrigators,
o Offer ICI business partnership program for top water users,

e Offer ICI hospitality program for hotels and restaurants,
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Implement Water-wise landscape design requirements limiting turf areas and types
of landscaping in new landscapes,

Implement ICI equipment rule for retrofits in new and newly-occupied ICI
establishments,

Offer residential irrigation system rebates,

Offer ICI rebates for retrofits and upgrades,

Enforce new State maximum flow-rate requirements for plumbing fixtures,
Include conservation clause in all wholesale contracts, and

Continue coordination with regional water planning group.

In order for Dallas to achieve the anticipated 46.4 MGD additional water conservation
savings, as calculated for the 2014 Dallas LRWSP, by 2070, the following are potential
additional conservation strategies that may be considered:

Increasing irrigation water use restrictions: As indicated in the Strategic Plan,
residential outdoor water use represents about 37 percent of Dallas residential water
use based on analysis of all single family water user accounts. Outdoor water use
can be reduced with more efficient landscaping and irrigation technology. In addition,
irrigation systems require regular maintenance to maintain efficiency; otherwise they
can also become water wasters.

Improving water use efficiency for industrial, commercial, and institutional properties:
Industrial, Commercial, and Institutional (ICl) audits and incentives, such as those
proposed in the 2010 Strategic Plan and 2014 Water Conservation Plan can help
reduce inefficient water uses within commercial, industrial, and institutional
properties. The Strategic Plan estimates that almost 31 percent of DWU water users
can be categorized as commercial and industrial with outdoor water use averaging
about 40 percent of Dallas commercial water use. Thus landscape design and
irrigation efficiency offer significant potential for reducing non-residential water use.
As with residential properties, education, public awareness and strategic
partnerships, and incentives are needed to maintain realized and projected gains in
water use efficiency.

Improved leak detection and line replacement: Regular leak detection and line
replacement is required to maintain water distribution system efficiency. DWU'’s
operations division has an on-going program for water loss control. H.B. 857, passed
during the 2013 Texas legislative session, requires retail water suppliers with more
than 3,300 connections to submit an annual water loss audit to the TWDB. DWU is
required to submit water loss audits under this law which help track performance in
managing and controlling apparent losses (e.g., billing and metering errors) and real
losses (e.g., leaks).
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Additionally, the 46.4 MGD projected water savings for the recommended additional
water conservation strategy assumes that:

¢ Incentive programs will be continued to replace inefficient fixtures until a saturation
point has been reached,

¢ New targets for commercial water use efficiency will emerge, considering new
methods and equipment to achieve additional water savings, and

o Emerging new technologies will introduce new opportunities for residential,
commercial and industrial water efficiency in the future, and

e Marginally cost-effective water efficiency programs will become more cost-effective
to implement over time as the cost of water increases.

7.2.6  Cost Analysis for Additional Conservation

The City of Dallas 2010 Water Conservation Strategic Plan provides probable costs
associated with the potential programs needed to achieve the projected conservation
savings that total approximately $38 million dollars over the five-year implementation
period®. Estimated savings from these programs are about 100 billion® gallons over the
next twenty years. Thus, these savings are estimated to cost about $380 per million
gallons (MG), or approximately $123.50 per acft ($0.38/1,000 gallons)’. These costs do
not include avoided costs related to water supply strategies/infrastructure that can be
delayed as a result of reduced water demand. The $123.50 per acft is the unit cost
shown for additional conservation in the 2014 LRWSP to compare against other
strategies. As conservation savings become more challenging to achieve, this unit cost
will likely increase. For comparison purposes, the 2016 Region C Plan assumes a cost of
$205/acft® ($0.63/1,00 gal) for conservation for Dallas, which is based off TWDB planning
assumptions.

To compare the additional conservation strategy to other strategies in the LRWSP a
present value analysis was performed to estimate an equivalent total project cost. This
total project cost represents what the total project cost of a project that could produce an
equivalent volume of supply, in this case 46.4 MGD, given the annual payments
associated with the conservation savings over the 50-year life of the plan. This value
does not represent the true cost of conservation, but rather the cost of developing a
project to produce a similar volume of water. Table 7.2-2. illustrates the methodology
used to calculate the net present value (NPV) in 2013 dollars of 50 years of Dallas’
conservation plan (2020 — 2070). The result of the NPV analysis showed that Dallas’
proposed conservation plan equates to a total project cost of $51.7 million dollars. In
other words, Dallas’ investment in additional conservation is roughly equivalent to
developing a new water supply project with a total project cost of $51.7 million dollars
that produces about 46.4 MGD.

2 City of Dallas Water Conservation Five-Year Strategic Plan, Updated June 2010. Page 9-19.

% |bid. Page 9-7, Appendix K, K-2.

* Ibid. Page 9-19.

® 2016 Region C Water Plan. Texas Water Development Board, Table 5C.2 on page 5C.15. 2015.
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Table 7.2-2. Net Present Value Analysis for Additional Conservation

Cumulative Net
Net Present Value Present Value
(2013 Dollars) (2013 Dollars)

Conservation Annual Cost
Year Savings (MGD) (%)

2020 10.9 $ 1,509,034.15 $1,154,614 $1,154,614
2021 12.27 $ 1,698,701.75 $1,231,976 $2,386,590
2022 13.64 $ 1,888,369.34 $1,298,135 $3,684,725
2023 15.01 $ 2,078,036.94 $1,354,047 $5,038,771
2024 16.38 $ 2,267,704.53 $1,400,601 $6,439,372
2025 17.75 $ 2,457,372.13 $1,438,621 $7,877,993
2026 19.12 $ 2,647,039.72 $1,468,870 $9,346,863
2027 20.49 $ 2,836,707.32 $1,492,056 $10,838,919
2028 21.86 $ 3,026,374.91 $1,508,832 $12,347,750
2029 23.23 $ 3,216,042.51 $1,519,803 $13,867,553
2030 24.6 $ 3,405,710.10 $1,525,530 $15,393,083
2031 25.77 $ 3,567,689.00 $1,514,773 $16,907,857
2032 26.94 $ 3,729,667.89 $1,500,992 $18,408,849
2033 28.11 $ 3,891,646.79 $1,484,531 $19,893,379
2034 29.28 $ 4,053,625.68 $1,465,706 $21,359,085
2035 30.45 $ 4,215,604.58 $1,444,810 $22,803,895
2036 31.62 $ 4,377,583.47 $1,422,109 $24,226,004
2037 32.79 $ 4,539,562.37 $1,397,848 $25,623,851
2038 33.96 S 4,701,541.26 $1,372,251 $26,996,103
2039 35.13 $ 4,863,520.16 $1,345,525 $28,341,628
2040 36.3 $ 5,025,499.05 $1,317,855 $29,659,483
2041 36.9 $ 5,108,565.15 $1,269,799 $30,929,282
2042 37.5 $ 5,191,631.25 $1,223,172 $32,152,454
2043 38.1 $ 5,274,697.35 $1,177,955 $33,330,408
2044 38.7 $ 5,357,763.45 $1,134,128 $34,464,537
2045 39.3 $ 5,440,829.55 $1,091,670 $35,556,207
2046 39.9 $ 5,523,895.65 $1,050,556 $36,606,763
2047 40.5 $ 5,606,961.75 $1,010,762 $37,617,525
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Table 7.2-2. Net Present Value Analysis for Additional Conservation (Cont.)

Cumulative Net

Conservation Annual Cost Net Present Value Present Value
Year Savings (MGD) %) (2013 Dollars) (2013 Dollars)
2048 41.1 $ 5,690,027.85 $972,262 $38,589,787
2049 41.7 $ 5,773,093.95 $935,029 $39,524,815
2050 42.3 $ 5,856,160.05 $899,036 $40,423,851
2051 42.56 $ 5,892,155.36 $857,404 $41,281,255
2052 42.82 $ 5,928,150.67 $817,670 $42,098,925
2053 43.08 $ 5,964,145.98 $779,749 $42,878,674
2054 43.34 $ 6,000,141.29 $743,559 $43,622,234
2055 43.6 $ 6,036,136.60 $709,024 $44,331,257
2056 43.86 $ 6,072,131.91 $676,068 $45,007,325
2057 44.12 $ 6,108,127.22 $644,621 $45,651,947
2058 44.38 S 6,144,122.53 $614,616 $46,266,563
2059 44.64 $ 6,180,117.84 $585,988 $46,852,551
2060 44.9 $ 6,216,113.15 $558,674 $47,411,224
2061 45.05 $ 6,236,879.68 $531,318 $47,942,542
2062 45.2 $ 6,257,646.20 $505,295 $48,447,837
2063 45.35 $ 6,278,412.73 $480,542 $48,928,380
2064 45.5 $ 6,299,179.25 $456,997 $49,385,377
2065 45.65 $ 6,319,945.78 $434,601 $49,819,978
2066 45.8 $ 6,340,712.30 $413,297 $50,233,275
2067 45.95 $ 6,361,478.83 $393,034 $50,626,309
2068 46.1 S 6,382,245.35 $373,760 $51,000,069
2069 46.25 $ 6,403,011.88 $355,428 $51,355,497
2070 46.4 S 6,423,778.40 $337,991 $51,693,488
Total Net Present Value $51,693,488
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Main Stem Pump Station

In December 2008, Dallas and the North Texas Municipal Water District (NTMWD)
entered into an agreement (swap agreement) for the exchange of return flows. The swap
agreement allows Dallas to use NTMWD return flows discharged into Lake Ray Hubbard
in exchange for NTMWD utilizing a portion of Dallas’ return flows from the main-stem of
the Trinity River. Under the swap agreement Dallas and NTMWD will cooperate in the
construction of a pump station (Main Stem Pump Station) and transmission pipeline to
deliver up to 90 MGD of return flows (from Dallas and other entities) from a location on
the main stem of the Trinity River to an agreed “point of delivery” near the NTMWD
wetlands located near the East Fork of the Trinity River and Hwy 175 near Seagoville.
The swap agreement is currently being amended to accommodate NTMWD’s need for
the project to be operational by about 2017. Upon completion of the Main Stem Pump
Station and pipeline, Dallas will have the right to utilize all NTMWD water discharged into
Lake Ray Hubbard. Until the Main Stem Pump Station and pipeline is completed, Dallas
has previously agreed to pass NTMWD'’s discharges from Lake Ray Hubbard.

Strategy Description

The project to be constructed under the swap agreement includes the construction of a
Main Stem Pump Station (90 MGD) and a 72-inch diameter, 14.2 mile pipeline to
transport water to the NTMWD wetlands as shown in Figure 7.3-1.

Figure 7.3-1. Main Stem Pump Station and Pipeline
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7.3.2

7.3.3

Water Availability

Under the swap agreement, Dallas will exchange return flows from its Central and
Southside WWTPs for an equal amount of return flows from NTMWD as discharged into
Lake Ray Hubbard. Estimated average daily flows for this strategy for the 2020 to 2070
timeframe are shown in Table 7.3-1. By 2040 the volume of NTMWD return flows
discharged into Lake Ray Hubbard is estimated to total 31.1 MGD (34,863 acft/yr).
NTMWD has indicated they will attempt to acquire additional return flow quantities from
Dallas and/or other entities that discharge to the Trinity River to more fully utilize the 90
MGD capacity pump station and pipeline.

Table 7.3-1. Projected Average Daily Flow Exchange
under Swap Agreement

2020 231
2030 27.5
2040 31.1
2050 31.1
2060 31.1
2070 31.1

@ Source Freese and Nichols memorandum dated January 30, 2014

Environmental Issues

Table 7.3-2 provides a summary of known environmental factors that would need to be
considered during the permitting and implementation of this project. These categories
provide a general summary of these conditions and further detailed studies would need
to be performed during permitting to address these potential concerns with the respective
regulatory agencies.

Habitat

River and transmission infrastructure would be located to avoid conflicts with
environmentally sensitive areas when feasible. The majority of the pipeline route occurs
within areas of agricultural use including crops and pasture. Impacts to preferred habitats
will be minimized by utilizing these agricultural areas which have been previously
disturbed. Wooded riparian areas also commonly occur along and adjacent to stream
and river areas that will be crossed by the pipeline corridor. These areas are commonly
utilized by many different species and should be avoided as much as reasonably
possible. The pipeline route will also potentially cross wetland areas which will be
disturbed by construction activities. The use of best management practices (BMPs)
during construction activities will help to minimize potential impacts to these areas.

However, specific project components such as pipelines generally have sufficient design
flexibility to avoid most impacts, or significantly reduce potential impacts to
geographically limited environmental habitats. As a result any impacts to existing habitat
are anticipated to be low.
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Environmental Water Needs

Implementation and operation of the Main Stem Pump Station relies on the use of
previously permitted return flows and will leave adequate flows in the Trinity River to
meet required TCEQ environmental flow requirements.

Bays and Estuaries

Similarly, since the Main Stem Pump Station relies on the use of previously permitted
return flows, it will have very limited effects on freshwater inflow to the Trinity Bay.

Threatened and Endangered Species

The species included in Table 7.3-2 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the county for which the
project will be located. The project area includes seventeen species that meet these
criteria. These species would need to be considered and potentially mitigated for during
project permitting and implementation. Siting of the pipeline to avoid specific habitat
types and the use of best management practices (BMPs) during design and construction
activities are anticipated to minimize potential impacts to species within the project area.
The numbers of listed species which occur within the project area counties are not
expected to present a significant challenge to the feasibility of the project.

Wetlands

The relatively small footprint of the project would have minimal impact to any wetlands
located in the area. It is likely the project could be sited in a way to minimize these
potential impacts or avoid them altogether. It is possible that some small wetlands could
be located close to the riverine areas.

Table 7.3-2. Environmental Factors for Main Stem Pump Station

Comment(s) Ll
Environmental Factors Concern

Habitat No presence of critical or unique habitat in project area Low
Environmental Water Needs Minimal Impact Low
Bays and Estuaries Low Impact Low
Threatened and Endangered Species Low impact Low

American peregrine falcon ST, bald eagle ST, interior least
tern FE and SE, peregrine falcon ST, piping plover FT and
ST, Sprague'’s pipit C, white-faced ibis ST, whooping crane
FE and SE, wood stork ST, red wolf FE and SE, alligator
snapping turtle ST, Texas horned lizard ST, timber
rattlesnake ST, Louisiana pigtoe ST, sandbank pocketbook
ST, Texas heelsplitter ST, and Texas pigtoe ST.

Wetlands Low Impact — potential for wetlands close to river Low

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing
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7.3.4

Planning Cost Estimate

Infrastructure required for the Main Stem Pump Station includes a 90 MGD intake and
pump station and approximately 14.2 miles of 72-in diameter pipeline to convey flows to
the NTMWD wetlands. Costs for a new channel dam to create a stable pool elevation
near the intake and pump station have been included. However, it may be possible to
eliminate the need for a new structure if investigations of an existing channel dam
indicate its condition is acceptable or can be improved for future operations. The channel
dam in question is an old dam that appears to be part of a now defunct lock and dam
system that was utilized on the Trinity River in the early 1900’s. Project costs for Dallas
are estimated to be about 34.6% of the total project cost based on the ratio of estimated
2070 return flows from NTMWD return flows into Lake Ray Hubbard and the total
capacity of the pipeline.

A summary of project and annual costs for the Main Stem Pump Station strategy is listed
in Table 7.3-3. Total project costs are $75.5 million with Dallas’ portion of the total
project cost being $26 million. Dallas annual costs for the project assume a 30-year debt
service with a 5.5 percent interest rate and delivery of 31.1 MGD are estimated to be
$2,878,000 per year. The unit cost of water for this project (to Dallas) would be about
$83 per acft or $0.25/1,000 gallons. After debt service, the unit cost of water (to Dallas) is
decreased to $31 per acft or $0.10/1,000 gallons. Unit water costs to NTMWD would be
similar to Dallas’ unit costs but would need to consider the cost to purchase water from
other entities.

7.3-4 | December 2015



Dallas Long Range Water Supply Plan | Main Stem Pump Station F)?

Table 7.3-3. Cost Estimate Summary for Main Stem Pump Station

Table units: September 2013 Dollars

Estimated Cost
for Facilities

CAPITAL COST
Intake, 90 MGD Pump Station and Channel Dam
Transmission Pipeline (14.2 miles of 727)
TOTAL COST OF FACILITIES
OTHER PROJECT COSTS

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond
Counsel, and Contingencies (30% for pipes & 35% for all other
facilities)

Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (91 acres)
Interest During Construction (4% for 1 year with a 1% ROI)

TOTAL COST OF PROJECT

ANNUAL COST

Debt Service (5.5 percent, 30 years)

Operation and Maintenance

Intake, Pipeline, Pump Station

Pumping Energy Costs (kW-hr @ 0.08 $/kW-hr)
TOTAL ANNUAL COST
Available Project Yield (acft/yr)
Annual Cost of Water ($ per acft)
Annual Cost of Water ($ per 1,000 gallons)
Annual Cost of Water after Debt Service ($ per acft)
Annual Cost of Water after Debt Service ($ per 1,000 gallons)

7.3.5  Permitting and Implementation Issues

$22,145,000
$32,546,000
$54,691,000

$17,515,000

$374,000
$353,000
$2,553,000
$75,486,000

$5,194,000

$879,000
$2,249,000
$8,322,000
100,800
$83

$0.25

$31

$0.10

DWU Portion of

$7,659,000
$11,256,000
$18,916,000

$6,058,000

$129,000
$122,000
$883,000
$26,108,000

$1,796,000

$304,000
$778,000
$2,878,000
34,863

$83

$0.25

$31

$0.10

Dallas has a water right permit that allows for the diversion of Dallas’ return flows from
the Trinity River. Therefore the only significant permit required for the construction of the
Main Stem Pump Station project would be a Section 404 permit from the USACE for
impacts to a waterway associated with the construction of the diversion facilities and
pipeline. Additionally, if it were necessary to construct a new channel dam on the Trinity
River, then this structure would require a new state water rights permit and need to be
considered in the Section 404 permitting process, Table 7.3-4.
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Table 7.3-4. Potential Permitting Requirements

m Lead Regulatory Agency Comments / Challenges

Water Right and TCEQ Required if a new channel dam is constructed on the
Storage Permit Trinity River.
404 USACE Required for construction activities in waters of the US.

7.3.6  Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can include permitting risks, mitigation risks, performance
risks, and/or risks associated with various types of conflict. The Main Stem Pump Station
carries with it low to no permitting risk associated with availability of return flows and
required environmental flows because Dallas already has the necessary permits secured
at the appropriate state agencies.

7.3.7  Agricultural and Natural Resources

Construction activities associated with the project pipeline will impact an estimated 69
acres of soils identified by the U.S. Department of Agriculture (USDA) as prime farmland
soils. Some agricultural activities within these areas may be disturbed during pipeline
construction. However, because these areas will be allowed to return to original land
uses after construction is completed; no long-term impacts to these areas are anticipated
from the project. This strategy is consistent with long-term protection of the state's water
resources, agricultural resources, and natural resources. Impacts to natural resources of
the state are included in the Environmental Impacts section above.
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Main Stem Balancing Reservoir

The DWU 1975 Long Range Water Supply Plan identified a 64,000 acft balancing
reservoir in Ellis County southeast of Bristol Texas as a potential delivery location for
water from the proposed Tennessee Colony Reservoir. For the 2014 LRWSP the same
site was identified as the Main Stem Balancing Reservoir, a proposed off channel
reservoir (OCR) that could store approximately 300,000 acft. This site is shown in Figure
7.4-1 and could store Dallas’ (and potentially other entities’) return flows as well as
stormwater runoff originating in the upstream Trinity River watershed. Additionally,
because the diversion location for this strategy is located downstream of the confluence
with the East Fork of the Trinity River (East Fork), the Main Stem Balancing Reservoir
could also be used to transfer water from Dallas’ eastern system to Dallas’ western
system by storing water released from either Lake Ray Hubbard or from Dallas’ eastern
raw water transmission pipelines where they cross the East Fork.

Strategy Description

Dallas has secured water rights to use return flows from its Central and Southside
wastewater treatment plants. This reuse water is a valuable asset that can be utilized by
Dallas and does not require additional appropriation of state water.

The storage of return flows in the balancing reservoir provides several benefits including
water quality benefits and the benefit of being able to store the water during times of
plenty and diverting it for subsequent use during times of drought. Figure 7.4-1 provides
the location of the Main Stem Balancing Reservoir and diversion site from the Trinity
River. For this strategy evaluation water supplies are shown delivered to the Joe Pool
area through a 36.5 mile transmission system. However, there are many different
potential configurations of this project that require additional study to determine the best
benefit for Dallas. This project carries a high degree of flexibility. For example, the source
water for this evaluation is Dallas’ own effluent, but this could be expanded to include
unappropriated stormwater, other entities return flows, or even Dallas’ existing water
right authorizations moved to this location. The delivery location also has a degree of
flexibility with delivery to the east subsystem just as feasible as delivery to the west. This
project could also be incorporated into the IPL project as a balancing reservoir as the IPL
pipelines are less than 15 miles from the project site. This particular strategy could
become a valuable asset to the Dallas water supply portfolio relying on the unique site
characteristics and flexible configurations.
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7.4.2  Water Availability

The Main Stem Balancing Reservoir was preliminarily configured to achieve a desired
firm yield of 102 MGD (114,000 acft/yr) by 2070. The water availability analysis indicated
that by 2070, 109 MGD of return flows would be available for diversion after considering
the swap agreement with NTMWD and an amended instream flow requirement
associated with Dallas’ return flow permit (12468). As shown in Table 7.4-1, after
considering a 7 MGD loss for reservoir evaporation, the resulting 2070 firm yield is 102
MGD (114,000 acft/yr). As discussed above, there are other options for increasing the
availability of this project by utilizing additional sources which would increase the project
yield.

7.4.3 Environmental Issues

Table 7.4-2 provides a summary of known environmental factors that would need to be
considered during the permitting of this project. These categories provide a general
summary of these conditions and further study would be needed during permitting to
address these potential concerns with the respective regulatory agencies.

Habitat

The footprint of the reservoir occurs within an area of developed agricultural land in the
Trinity River floodplain. River and transmission infrastructure would need to be located
to avoid conflicts with environmentally sensitive areas where feasible. No designated
critical habitat currently occurs within the project area. The pipeline route primarily
crosses areas of agricultural use including crops and pasture but also includes some
forested areas. Impacts to preferred habitats will be minimized by utilizing the agricultural
areas which have been previously disturbed. Wooded riparian areas also commonly
occur along and adjacent to stream and river areas that will be crossed by the pipeline
corridor. These areas are commonly utilized by many different species and should be
avoided as much as reasonably possible. The pipeline route will also cross wetland
areas which will be disturbed by construction activities. The use of best management
practices (BMPs) during construction activities will help to minimize potential impacts to
these areas.

Table 7.4-1. Summary of Available Return Flows from Dallas WWTPs

Dallas Return Flows considering
conservation (MGD)

Amended Instream Flow (74) (74) (74) (74) (74) (74)
Requirement (MGD)

NTMWD Swap Agreement (MGD) (23) (28) (31) (31) (31) (31)
Available Return Flows (MGD) 67 63 71 86 101 109
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Figure 7.4-1. Main Stem Balancing Reservoir and Pipeline
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Specific project components such as pipelines generally have sufficient design flexibility
to avoid most impacts, or significantly reduce potential impacts to geographically limited
environmental habitats. As a result any impacts to existing habitat are anticipated to be
low.

Environmental Water Needs

Implementation and operation of the Main Stem Balancing Reservoir will have a very
limited impact on daily flows in the Trinity River since it relies on permitted return flows
and will leave adequate flows in the Trinity River to meet TCEQ environmental flow
standards.

Bays and Estuaries

The Main Stem Balancing Reservoir will have very limited effects on freshwater inflow to
the Trinity Bay since it relies on permitted return flows and will leave adequate flows in
the Trinity River to meet TCEQ environmental flow standards.

Threatened and Endangered Species

The species included in Table 7.4-2 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the county for which the
project will be located. The project area includes sixteen species that meet these criteria.
These species would need to be considered and potentially mitigated for during project
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permitting and implementation. Siting of the pipelines to avoid specific habitat types and
the use of best management practices (BMPs) during design and construction activities
are anticipated to minimize potential impacts to species within the project area. The
numbers of listed species which occur within the project area counties are not expected
to present a significant challenge to the feasibility of the project.

Wetlands

Review of available mapping of the reservoir footprint indicates minimal wetland acreage
would be affected by the project. To the extent wetlands are located at the site; they
would be mitigated in accordance with required federal regulations as administered
through the US Army Corps of Engineers section 404 permitting process.

Although a number of wetlands occur along the proposed pipeline corridor flexibility in
the pipeline siting would be used to minimize or avoid potential impacts to the majority of
these areas.

Table 7.4-2. Environmental Factors for Main Stem Balancing Reservoir Project

Comment(s) Ll o
Environmental Factors Concern

Habitat No designated critical habitat in project area. Low
Environmental Water Needs Minimal Impact Low
Bays and Estuaries Low Impact Low
Threatened and Endangered Species Low impact Low

American peregrine falcon ST, bald eagle ST, golden-
cheeked warbler FE and SE, interior least tern FE and SE,
peregrine falcon ST, Sprague’s pipit C, white-faced ibis ST,
whooping crane FE and SE, wood stork ST, red wolf FE
and SE, Louisiana pigtoe ST, Texas heelsplitter ST, Texas
pigtoe, alligator snapping turtle ST, Texas horned lizard
ST, and timber rattlesnake ST.

Wetlands No wetland vegetation areas in footprint of OCR however Low
emergent wetlands may occur.

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing

7.4.4  Planning Cost Estimate

Infrastructure required for the Main Stem Balancing Reservoir include a potential channel
dam on the Trinity River, a 102 MGD intake and pump station and a 72-in diameter
pipeline to convey available flows to the reservoir. The off channel reservoir will be
formed by an embankment that is approximately 6 miles in length and 90 feet high at the
highest point. The Balancing Reservoir includes a sedimentation basin so that
suspended sediments will settle and accumulate for periodic removal. Stored water
would be diverted from the reservoir though an intake and pump station and delivered to
the Joe Pool Lake area through an 84-in dia., 36.5-mile pipeline.

A summary of project and annual costs for the Main Stem Balancing Reservoir strategy
with delivery to the Joe Pool area is listed in Table 7.4-3. Total project costs are $674.5
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million. Annual costs for the project assume a 30-year debt service with a 5.5 percent
interest rate and are estimated to be $64,887,000 per year. The unit cost of water for this
project to deliver water to the Joe Pool area would be about $568 per acft or $1.74 per
1,000 gallons. After debt service, the unit cost of water is decreased to $162 per acft or

$0.50 per 1,000 gallons.

Table 7.4-3. Cost Estimate Summary for Main Stem Balancing Reservoir Project

Table units: September 2013 Dollars

Estimated Cost for
Item Facilities

CAPITAL COST

Off-Channel Storage (Conservation Pool 300,000 acft, 4337 acres) $199,834,000
102 MGD Intake, Pump Station and Channel Dam $21,041,000
Transmission Pipeline (40 miles of 120 & 90 inch) $163,304,000
Transmission Pump Station(s) $44,023,000
Relocations $5,761,000
TOTAL COST OF FACILITIES $433,963,000

OTHER PROJECT COSTS

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities)

$143,722,000

Environmental & Archaeology Studies and Mitigation $16,263,000
Land Acquisition and Surveying (4,584 acres) $16,425,000
Interest During Construction (4% for 3 years with a 1% ROI) $64,090,000
TOTAL COST OF PROJECT $674,463,000
ANNUAL COST
Debt Service (5.5 percent, 30 years) $46,407,000
Operation and Maintenance
Intake, Pipeline, Pump Station $3,098,000
Dam and Reservoir $2,998,000
Pumping Energy Costs (KW-hr @ 0.08 $/kW-hr) $12,384,000
TOTAL ANNUAL COST $64,887,000
Available Project Yield (acft/yr) 114,337
Annual Cost of Water ($ per acft) $568
Annual Cost of Water ($ per 1,000 gallons) $1.74
Annual Cost of Water after Debt Service ($ per acft) $162
Annual Cost of Water after Debt Service ($ per 1,000 gallons) $0.50
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7.4.5  Permitting and Implementation Issues

The Main Stem Balancing Reservoir project would pose some permitting challenges
along with the typical challenges associated with a new project (Table 7.4-4). Similar to
other new water projects in Texas, a surface water permit for the channel dam (if
needed) on the Trinity River would be required from TCEQ. While Dallas has rights to
divert its Trinity River discharges, a new water right permit would be required to divert
stormwater. In addition to the surface water permit, a Section 404 permit from the
USACE for impacts to a waterway from construction activities would be needed for the
construction of the diversion facilities and pipeline. While yield analyses did not indicate
any impacts to the firm yield of downstream reservoirs; a subordination agreement may
be necessary for the diversion of stormwater.

Table 7.4-4. Potential Permitting Requirements

Lead Regulatory Agency Comments / Challenges

Water Right and TCEQ Dallas has rights to divert its wastewater discharges but
Storage Permit will need additional permits to store water in the
Balancing Reservoir and channel dam.

404 USACE Required for construction activities in waters of the US.

7.4.6  Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can be permitting risks, mitigation risks, performance risks,
and / or risks associated with various types of conflict. The Main Stem Balancing
Reservoir is susceptible to performance risk associated with availability of return flows,
water quality considerations and required environmental flows.

The project’s water quality risks could be mitigated through blending with other DWU
sources and by operating the reservoir to maintain adequate residence time to allow
natural processes to enhance water quality, and by the addition of mixing units at the
reservoir to reduce stratification. While not anticipated to be required at this time, land for
potential future wetlands for treatment has been included in the project cost estimate.

Additionally, this strategy is situated so that there are several potential regional
cooperation opportunities that could include trades of this water with other regional
providers in exchange for water delivered to Dallas’ western system.
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Agricultural and Natural Resources

The project Balancing Reservoir site will permanently impact an estimated 2,140 acres of
soils identified by the U.S. Department of Agriculture (USDA) as prime farmland soils.
This area represents less than 1% of the Ellis County prime farmland. Construction
activities associated with the project pipeline would impact an additional 120 acres of
prime farmland soils. Some agricultural activities within these areas may be disturbed
during pipeline construction. However, because the pipeline areas will be allowed to
return to original land uses after construction is completed; no long-term impacts to these
areas are anticipated from the project. This strategy is consistent with long-term
protection of the state's water resources, agricultural resources, and natural resources.
Impacts to natural resources of the state are included in the Environmental Impacts
section above.
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7.5 Lake Palestine Connection

The City of Dallas and the Tarrant Regional Water District (TRWD) are partnering on the
planning and development' of an integrated raw water transmission system to meet
future water needs. The purpose of the transmission system, also known as the
Integrated Pipeline (IPL), is to bring water from Lake Palestine to Dallas and Richland-
Chambers Reservoir and Cedar Creek Reservoir to TRWD in a cost efficient way to
enhance water supply reliability as demands increase. The IPL connects the Dallas and
TRWD raw water transmission systems making it possible to share water resources and
establish a platform for integrating future water supplies in the region. There are two
components to this strategy for Dallas. The first component is referred to as the IPL Part
1 — Connection to Palestine and the second is IPL Part 2 — Connection to Bachman
WTP. Section 7.5.1 presents the IPL Part 1 information and 7.5.2 presents the IPL Part 2
information.

7.5.1 IPL Part 1 — Connection to Lake Palestine — Strategy Description

TRWD will own and operate the 150.6-mile long raw water transmission pipeline which
ranges in diameter from 84-inch to 108-inch and will convey water at a planned peak
capacity of 347 MGD?’. Dallas has contracted with TRWD for a portion of the capacity in
the IPL. Dallas’ portion of the capacity of the shared pipeline is currently planned to be
150 MGD. Dallas has contracted with Upper Neches River Municipal Water Authority
(UNRMWA) for 102 MGD of Lake Palestine supply which will be conveyed through the
IPL to Dallas’ system. The IPL is subdivided into segments to allocate costs between
TRWD and Dallas as well as to split the permitting, design, and construction into multiple
packages. Figure 7.5-1 shows the overall transmission system with the various
classifications of the segments, either as Dallas segments, shared Dallas / TRWD
segments, or TRWD segments.

7.5.2 IPL Part 1 — Water Availability

Water supply for Dallas from the IPL will initially be from Dallas’ existing contract with the
UNRMWA for Lake Palestine water. This contract is for an annual quantity of 102 MGD
(114,337 acft/yr). Lake Palestine is estimated to have a firm yield of 189 MGD (211,800
acft/yr) based on the 1950’s drought and permitted (WAM Run 3) conditions®. For the
2014 LRWSP six (6) different yield scenarios were evaluated for Lake Palestine resulting
from a combination of either 2020 or 2070 sediment conditions and three different
drought periods 1950s, 1908, 2006. The results of this analysis showed that Dallas
receives its full share of 102 MGD in all scenarios.

While Dallas’ allotted capacity in the IPL will initially convey up to 150 MGD of peak day
supply from Lake Palestine to the Joe Pool area, it will have, on average, an unutilized
capacity of approximately 48 MGD (or about 53,800 acft/yr) which could be utilized by
Dallas to deliver additional water from other strategies within the Neches River Basin.

! Tarrant Regional Water District and City of Dallas. Integrated Pipeline Project Conceptual Design Operations Study Final Report.
CDM Smith, April 20, 2012.

2 http://www.iplproject.com/program-management/design-components/

3 UNRMWA. Upper Neches River Water Supply Project Feasibility Study. HDR 2014.
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Figure 7.5-1. Lake Palestine Pipeline Project (IPL)
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7.5.3 IPL Part 1 — Environmental Issues

Table 7.5-1 provides a summary of known environmental factors that would need to be
considered during the permitting and implementation of this project. These categories
provide a general summary of conditions and further study would be needed in any
feasibility or permitting efforts to address potential concerns with the respective
regulatory agencies, some coordination and permitting is already underway by TRWD for
parts of the pipeline. In general, the pipeline corridor does not have any major
environmental issues that can not be avoided.

Habitat

Lake intake and transmission pipeline infrastructure would be located to avoid conflicts
with environmentally sensitive bottomland hardwoods and riparian areas in addition to
ecologically significant stream sections. A large portion of the proposed pipeline route
follows existing road right-of-ways or crosses areas of agricultural use including crops
and pasture. Impacts to preferred habitats would be minimized by utilizing these
previously disturbed areas. Wooded riparian areas commonly occur along and adjacent
to stream and river crossings that will be crossed by the pipeline corridor especially in its
eastern sections. These areas are commonly utilized by many different species and
should be avoided as much as reasonably possible. The pipeline route will also cross
wetland areas which will be disturbed during construction. The use of best management
practices (BMPs) during construction activities will help to minimize potential impacts to
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these areas. However pipelines generally have sufficient design flexibility to avoid most
impacts, or significantly reduce potential impacts to geographically limited environmental
habitats. Impacts to existing habitat from project activities are anticipated to be low.

Environmental Water Needs

Implementation and operation of the IPL will have a very limited impact on daily flows in
the Neches River since it will operate in accordance with the authorized water right
permit for Lake Palestine.

Bays and Estuaries

Similarly, the IPL Project will have very limited effects on freshwater inflow to the Sabine
Lake and Sabine Lake Estuary since it will operate in accordance with its authorized
water right permit

Threatened and Endangered Species

The species included in Table 7.5-1 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the counties for which the
project will be located. The project area includes thirty species that meet these criteria.
These species would need to be considered and potentially mitigated for during project
permitting and implementation. Siting of the pipeline to avoid specific habitat types and
the use of BMPs during design and construction activities are anticipated to minimize
potential impacts to species within the project area. No designated areas of critical
habitat currently occur within the project area. The numbers of listed species which
potentially occur within the project area counties are not expected to present a significant
challenge to the feasibility of the project.

Wetlands

Impacts to wetlands associated with this project are anticipated to be low.

IPL Part 1 — Planning Cost Estimate

The final design for the IPL project was initiated in July 2012. Construction is scheduled
to include 3 Phases. Phase 1 includes facilities needed to fully access supplies available
from Cedar Creek Reservoir and is planned to be completed in 2020. Phase 2 includes
facilities needed to fully access supplies available from Richland Chambers Reservoir
with bidding currently planned for 2021 and 2022. Phase 3 includes facilities needed to
access Dallas supplies available from Lake Palestine with bidding currently planned to
occur between 2024 and 2027.

Costs are shown in Table 7.5-2 for Dallas’ portion of the project for the IPL to deliver
water to the Joe Pool area based on March 2012 prices along with estimated pumping
costs to deliver Dallas’ Lake Palestine water (102 MGD). These costs come from the
April 2012 TRWD / City of Dallas report which contains the latest opinion of probable
cost. The decision was made to report the cost of this project using the more detailed
cost estimate provided in the earlier report and not convert the prices using the Unified
Costing Model used for other strategies in the LRWSP. The September 2013 prices are
estimated to be about 3% higher than March 2012 prices according to the Engineering
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News Record Construction Cost Index, a potential increase in capital costs of about $21
million. The unit cost to deliver Dallas’ Lake Palestine supplies through the IPL to the Joe
Pool area is $751 per acft or $2.31 per 1,000 gallons. After debt service, the unit cost
would decrease to $186 per acft or $0.57 per 1,000 gallons.

Table 7.5-1. Environmental Factors for IPL Part 1 — Connection to Palestine

Environmental Factors Comment(s) Level of
Concern

Habitat No presence of critical or unique habitat in project

area.
Environmental Water Needs Minimal Impact Low
Bays and Estuaries Low Impact Low
Threatened and Endangered Low impact — Low
Species American peregrine falcon ST, Bachman’s sparrow

ST, bald eagle ST, interior least tern FE and SE,
peregrine falcon ST, piping plover FT and ST,
Sprague’s pipit C, red-cockaded woodpecker FE and
SE, white-faced ibis ST, whooping crane FE and SE,
wood stork ST, golden-cheeked warbler FE and SE,
black-capped vireo FE and SE, paddlefish ST,
shovelnose sturgeon ST, gray wolf FE and SE, black
bear ST, Louisiana black bear, FT and ST, red wolf
FE and SE, alligator snapping turtle ST, Texas horned
lizard ST, timber rattlesnake ST, northern scarlet
snake ST, earth fruit FT and ST, Texas fawnsfoot C
and ST, Louisiana pigtoe ST, sandbank pocketbook
ST, southern hickorynut ST, Texas heelsplitter ST,
and Texas pigtoe ST.

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing
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Table 7.5-2. Cost Estimate Summary for IPL Project to Deliver Lake Palestine

Water to the Joe Pool Area (Dallas Portion Only)
Table units: March 2012 Dollars (April 2012 TRWD / City of Dallas report)

Estimated Cost for
Dallas Facilities

CAPITAL COST (Source: Latest Opinion of Probable Cost — TRWD / Dallas 2012
Study)

Construction Costs
Materials and Equipment
TOTAL COST OF FACILITIES
OTHER PROJECT COSTS

Design Expenses

Professional Services Expenses (Conceptual Design, Environmental Permitting,
Geotechnical, etc.)

Land Acquisition and Surveying (1,656 acres4)
Program Level Contingency

TOTAL COST OF PROJECT

ANNUAL COST
Debt Service (5.5 percent, 30 years)
Operation and Maintenance
Intake, Pipeline, Pump Station
Pumping Energy Costs (0.08 $/kW-hr)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft)

Annual Cost of Water ($ per 1,000 gallons)

Annual Cost of Water after Debt Service ($ per acft)

Annual Cost of Water after Debt Service ($ per 1,000 gallons)

42016 Region C Water Plan. Table P.4. 2015.

$678,900,000
$49,270,000
$728,620,000

$48,720,000
$95,360,000

$38,040,000
$28,210,000
$938,950,000

$64,605,000

$7,286,000
$14,009,000
$85,900,000

114,337
$751
$2.31
$186
$0.57

http://www.regioncwater.org/Documents/2016%20Final%20Plan%20Track%20Changes/APPENDIX%20P_finaltrackChanges.pdf
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7.5.5 IPL Part 1 — Permitting and Implementation Issues

The IPL Part 1 — Connection to Palestine would pose limited permitting challenges along
with the typical challenges associated with a new project. A Section 404 permit from the
USACE for impacts to a waterway from construction activities, such as the intake in Lake
Palestine, would be needed for the construction of the diversion facilities and pipeline.
These permits are summarized in Table 7.5-3.

Table 7.5-3. Potential Permitting Requirements

m Lead Regulatory Agency Comments / Challenges

USACE Required for construction activities in waters of the US.

7.5.6 IPL Part 1 — Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can be permitting risks, mitigation risks, performance risks,
and/or risks associated with various types of conflict. Part 1 of the IPL project is subject
to little permitting risk as water rights are already secured and design and construction
for certain phases has already commenced. The biggest risk moving forward with part 1
is likely to be risk associated with construction of the project.

7.5.7 IPL Part 1 — Agricultural and Natural Resources

The project will impact an estimated 358 acres of soils identified by the U.S. Department
of Agriculture (USDA) as prime farmland soils within 5 counties along the transmission
pipeline route. Some agricultural activities within these areas may be disturbed during
pipeline construction. However, because these areas will be allowed to return to original
land uses after construction is completed; no long-term impacts to these areas are
anticipated from the project. This strategy is consistent with long-term protection of the
state's water resources, agricultural resources, and natural resources. Impacts to natural
resources of the state are included in the Environmental Impacts section above.
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IPL Part 2 — Connection to Bachman WTP — Strategy Description

The IPL will deliver Dallas’ share of Lake Palestine water to a location near the upper
end of Joe Pool Lake. From this location, Dallas will construct a delivery system to
transport water to the Bachman WTP. This is referred to as the IPL Part 2 — Connection
to Bachman WTP.

Six alternative delivery options were evaluated as part of the 2014 LRWSP to deliver the
IPL water from the Joe Pool Lake area to the Bachman WTP. These include the use of a
combination of pipelines, reservoirs (Joe Pool and Mountain Creek Lakes) and natural
stream channels (Mountain Creek and the West and Elm Forks of the Trinity River).
Descriptions of these six alternatives are as follows:

» Alternative 1 — Delivery of water from the IPL directly to the Bachman Water
Treatment Plant (WTP) by pipeline.

» Alternative 2 — Delivery of water from the IPL to Joe Pool Lake for diversion from Joe
Pool Lake to Bachman WTP by pipeline.

* Alternative 3 — Delivery of water from the IPL to Mountain Creek Lake with water
released from Joe Pool Lake for diversion from Mountain Creek to Bachman WTP by
pipeline.

« Alternative 4 — Delivery of water from the IPL by pipeline directly to a new 150 MGD
Southwest WTP adjacent to Joe Pool Lake.

» Alternative 5 — Delivery of water from the IPL to Joe Pool Lake for diversion from Joe
Pool Lake to a new 150 MGD Southwest WTP.

« Alternative 6 — Delivery of water from the IPL through Joe Pool Lake, Mountain
Creek Lake and Trinity River Channel with Delivery to Bachman WTP. Note that this
option included a rerouting of a TRA discharge line (shown on the map below) to
below the channel dam located on the Trinity River.

A summary of these options is presented in Table 7.5-4. This table provides a summary
of capital and annual costs by strategy and provides qualitative consideration of various
permitting and legal aspects of the project. A map showing all of these options is
presented in Figure 7.5-2. Note that alternatives 2-5 use some part of the alternative 1
pipeline to deliver water to the Bachman WTP, only the part of the strategy that differs
from alternative 1 is shown in the map using different color and style lines. Alternative 6
does not use any part of the alternative 1 pipeline and relies on the lakes and stream
channels to deliver the water to Bachman WTP.
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Table 7.5-4. Summary of IPL Part 2 — Joe Pool to Bachman Connection Alternatives

Water Transmission
Permitting Legal/Political Quality / System
Alternatives -2 111147 Feasibility Blending Flexibility

Alternative 1 — Delivery of
water from the IPL directly

to the Bachman WTP by $1020M  $73 M MEDIUM LOWER LOWER LOWER
pipeline

Alternative 2 — Delivery of

water from the IPL to Joe

Foll ey elvers 0 i $951M  $69M MEDIUM MEDIUM MEDIUM LOWER

Joe Pool Lake to
Bachman WTP by
pipeline

Alternative 3 - Delivery of

water from the IPL to Joe

Pool with water released

from Joe Pool for $ 886 M $64 M MEDIUM MEDIUM HIGHER LOWER
diversion from Mountain

Creek to Bachman WTP

by pipeline

Alternative 4 - Delivery of

water from the IPL directly

by pipeline to a new 150 $934 M $83 M MEDIUM MUCH HIGHER LOWER MEDIUM
mgd Southwest WTP near

Joe Pool Lake

Alternative 5 - Delivery of
water from the IPL to Joe
Pool Lake for diversion
from Joe Pool Lake to a
new 150 mgd Southwest
WTP

$832M $77 M HIGHER MUCH HIGHER MEDIUM MEDIUM

Alternative 6- Delivery of
water from IPL through
Joe Pool, Mountain Creek
Lake and Trinity River
Channel to Bachman
WTP

$ 874 M $63 M HIGHER MEDIUM HIGHER LOWER

Note: Low, Medium and High (or Much Higher) are qualitative rankings that were developed based on available data,
previous studies, and engineering judgment.

@ Total Capital Cost includes a 150 MGD treatment plant expansion and $371 million for distribution system improvements
(Alternatives: 1, 2, 3 and 6) or a new 150 MGD treatment plant and $284 million for distribution system improvements
(Alternatives: 4 and 5). These costs are not included in Table 7.5-6 for the selected alternative 1.
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Figure 7.5-2. Six Delivery Alternatives for IPL Part 2 — Joe Pool to Bachman WTP

Fort
Worth

1

I m
3 53
< =m
D B
< O
2 BACHMAN LAKE RAY"
Frazier'Dam LAKE Bachman WTP HUBBARD
with Low Lift L) WHITE
Pump Station ROCK

LAKE
Proposed
Channel Dam

Trin, ity TRA ’ =g

Proposed Ballas

Discharge
Pipeline

MOUNTAIN
CREEK LAKE

LAKE £
ARLINGTON §
g Pipeline Alternatives
m Alternative 1
p‘g)g{_ WTSpo(upl:;l;r;:itEd) = = Alternative 2
LAKE = = Alternative 3
Alternative 4
= Alternative 5
e Alternative 6
TRA Discharge
= Pipeline -
: City of Dallas A
g Long Range Water Supply Plan ; 4 .
@) I.)'z IPL - Joe Pool to Bachman WTP Delivery Alternatives e

Key findings of the evaluations of these various alternatives include:

¢ A new Southwest WTP (alternatives 4 and 5) would incur higher annual costs than
routing IPL water to the Bachman WTP, and would also incur comparatively high
implementation risks. This suggests that a preferred alternative includes routing the
water to the Bachman WTP, through one of four remaining alternatives.

« Of the remaining four alternatives that route IPL water to the Bachman WTP, there
appears to be tradeoffs between risk and capital/annual costs. Both capital and
probable annual costs decrease with increased utilization of open water bodies for
conveyance, but the implementation risks increase.

* To minimize near-term costs, Alternative 6 (Trinity River Dam and maximum usage
of open water bodies for conveyance) would be preferred.

« Ajoint study with Dallas and the owners of Joe Pool Lake and Mountain Creek
reservoir is advised to determine opportunities to use those bodies for conveyance
as opposed to the pipeline conveyance options.

» To minimize risk and invest in a higher likelihood of success, Alternative 1 (pipeline
directly from the IPL to the Bachman Plant) would be preferred.

« Alternative 2 (routing water only through Joe Pool Lake and piping it the rest of the
way to Bachman) represents a reasonable balance between expected costs and
risks based on the current qualitative rankings.
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The Alternative 1 delivery scenario, delivery of water from the IPL directly to the
Bachman WTP by pipeline, was chosen as the recommended IPL Part 2 strategy for
inclusion in the 2014 Dallas LRWSP. Even though this is the higher cost option, it carries
the lowest implementation and permitting risk. The lowest implementation cost was a key
consideration in selecting this strategy. As Dallas continues to implement this strategy
and negotiations occur with other entities in the Joe Pool area, it is possible that this
strategy will morph into one of the other alternatives to reduce the overall capital costs as
the implementation risks are overcome.

As shown in Figure 7.5-3, this route delivers water from the IPL to the Bachman WTP in
a closed conduit utilizing gravity and residual head from the IPL with a shallow tunnel to
get through a highpoint along the route. This route parallels State Highway 360 along the
west side of Joe Pool, then east on Camp Wisdom Road, heads north meandering east
of Mountain Creek Lake to ultimately deliver water to the Bachman WTP. This route
follows roadways for the most part to minimize impacts to developed properties but
involves the highest number of highway and stream crossings. This is a gravity only
alternative which minimizes the need for an additional pump station but requires the
longest length of pipeline considering all alternatives: 30.5 miles of 84-inch pipeline to
deliver water from IPL to Bachman WTP.

Figure 7.5-3. Recommended IPL Part 2 Delivery Scenario — Pipeline from IPL to
Bachman WTP (Alternative 1)
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IPL Part 2 — Water Availability

Part 2 of the IPL project is not subject to any additional water availability concerns not
discussed in Section 7.5.1 Water Availability.

IPL Part 2 — Environmental Issues

Table 7.5-5 provides a summary of known environmental factors that would need to be
considered during the permitting and implementation of this project. These categories
provide a general summary of conditions and further study would be needed in any
feasibility or permitting efforts to address potential concerns with the respective
regulatory agencies. In general, the pipeline corridor does not have any major
environmental issues that can not be avoided.

Habitat

A large portion of the proposed pipeline route follows existing road right-of-ways. Impacts
to preferred habitats would be minimized by utilizing these previously disturbed areas.
Wooded riparian areas commonly occur along and adjacent to stream and river
crossings that will be crossed by the pipeline corridor. These areas are commonly
utilized by many different species and should be avoided as much as reasonably
possible. However pipelines generally have sufficient design flexibility to avoid most
impacts, or significantly reduce potential impacts to geographically limited environmental
habitats.

It should be noted that Alternative 6, shown in Figure 7.5-4, has additional impacts
compared to the pipeline delivery options. In this alternative approximately 18 miles of
stream channel along segments of the West Fork of the Trinity (2.25 miles), ElIm Fork of
the Trinity River (6 miles), Mountain Creek (9.75 miles), and 37 acres of bottomland
hardwoods mostly in the EIm Fork portion would be inundated with the implementation of
the channel dam in the Trinity River channel. Habitat found along approximately four
miles of Mountain Creek would potentially benefit from the additional flows provided by
the project. Impacts to existing habitat from project activities are anticipated to be
medium to low.
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Figure 7.5-4. Alternative Delivery of Supplies from IPL to Bachman WTP

(Alternative 6)

fork

Fort

Trinity

onty AnuilL
yiod wid

e~ ]

A

Frazier'Dam

with Low Lift
Pump Station

TRA
Qutfall
Diversip,r) P
Rivgp "

A
&

&

Q

MOUNTAIN
CREEK LAKE

\ Proposed

BACHMAN

KE
u Bachman WTP

WHITE
ROCK
LAKE

Proposed
Channel Dam

Discharge
Pipeline

IPL Stream
Delivery Route

LAKE RAY
HUBBARD

Worth

LAKE

S
ARLINGTON g
N
(]

s

JOE
POOL
LAKE

2 Pipeline Alternatives A
3 City of Dallas —_— Alternaltive 6 : 25 .
2 D"") |.)'2 Long Range Water Supply Plan ;mﬂ:c'ﬁm ——

Environmental Water Needs

Implementation and operation of the IPL Part 2 (Alternative 1) will have a no impact on
daily flows in the Trinity River.

Bays and Estuaries

Similarly, the IPL Part 2 (Alternative 1) will have a no impact on effects on freshwater
inflow to the any bay and estuary system.

Threatened and Endangered Species

The species included in Table 7.5-5 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the counties for which the
project will be located. The project area includes thirty species that meet these criteria.
These species would need to be considered and potentially mitigated for during project
permitting and implementation. Siting of the pipeline to avoid specific habitat types and
the use of best management practices (BMPs) during design and construction activities
are anticipated to minimize potential impacts to species within the project area. No
designated areas of critical habitat currently occur within the project area. The numbers
of listed species which potentially occur within the project area counties are not expected
to present a significant challenge to the feasibility of the project.
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Wetlands

Only in Alternative 6 would nearly 27 acres of potential wetland vegetation area be
inundated with the proposed Trinity River channel reservoir and would need to be
mitigated. Although a number of wetlands occur along the proposed pipeline corridor for
the other alternatives, flexibility in the pipeline siting would be used to minimize or avoid
potential impacts to the majority of these areas. Impacts to wetlands associated with this
project are anticipated to be low.

Table 7.5-5. Environmental Factors for Lake Palestine Pipeline Project

Environmental Factors Comment(s) Level of
Concern

Habitat

No presence of critical or unique habitat in project Low
area

Environmental Water Needs No Impact None

Bays and Estuaries No Impact None

Threatened and Endangered Low impact — Low

Species

Wetlands

American peregrine falcon ST, Bachman’s sparrow
ST, bald eagle ST, interior least tern FE and SE,
peregrine falcon ST, piping plover FT and ST,
Sprague’s pipit C, red-cockaded woodpecker FE and
SE, white-faced ibis ST, whooping crane FE and SE,
wood stork ST, golden-cheeked warbler FE and SE,
black-capped vireo FE and SE, paddlefish ST,
shovelnose sturgeon ST, gray wolf FE and SE, black
bear ST, Louisiana black bear, FT and ST, red wolf
FE and SE, alligator snapping turtle ST, Texas horned
lizard ST, timber rattlesnake ST, northern scarlet
snake ST, earth fruit FT and ST, Texas fawnsfoot C
and ST, Louisiana pigtoe ST, sandbank pocketbook
ST, southern hickorynut ST, Texas heelsplitter ST,
and Texas pigtoe ST.

Potential for wetlands along pipeline site Low

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing

7.5.11

IPL Part 2 — Planning Cost Estimate

Costs are shown in Table 7.5-6 for the IPL Part 2 to deliver water from the IPL to the
Bachman WTP (Alternative 1) based on September 2013 prices. These costs were
originally developed as part of the feasibility study with TRWD?®, and were updated for the
2014 LRWSP and formatted to match TWDB Unified Costing Model to be consistent with
the other strategies in this report. The unit cost to deliver Dallas’ Lake Palestine supplies
from the Joe Pool area to the Bachman WTP is $159 per acft or $0.49 per 1,000 gallons.
After debt service, the unit cost would decrease to $12 per acft or $0.04 per 1,000
gallons. Required infrastructure includes construction of 30.5 miles of 84” pipe. The

> Tarrant Regional Water District and City of Dallas. Integrated Pipeline Project Conceptual Design Operations Study Final Report.
CDM Smith, April 20, 2012.
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system will rely on residual head from the IPL and gravity so no additional pump stations
are required.

The full integration of supplies delivered through the IPL and routed to Bachman WTP
into DWU distribution system will eventually require a 150 MGD WTP expansion and
potentially other distribution system improvements. The costs presented in Table 7.5-6
for Alternative 1 do not include a 150 MGD water treatment plant expansion or additional
treated water distribution system improvements as shown in Table 7.5-4.

As the project alternatives were evaluated during the LRWSP, it was assumed that a
WTP expansion or new WTP would be necessary along with additional distribution
system improvements. These assumptions were used to cost and rank the alternatives
against each other. However, as addressed in Section 8 with a more detailed look at
Dallas’ infrastructure, a western subsystem WTP expansion and other distribution
system improvements may be avoided until the 2050 decade. Therefore, IPL Part 2
(Alternative 1) costs are shown without the WTP expansion (estimated project cost of
$405 million) and additional distribution system improvements ($371 million) since the
project could be implemented as soon as the 2020 decade without these other
infrastructure improvements.

Total unit cost for both parts of the IPL to deliver supplies from Lake Palestine to the
Bachman WTP is $910 per acft or $2.80 per 1,000 gallons. After debt service is retired,
unit costs will decrease to $198 per acft or $0.61 per 1,000 gallons.

7.5.12 IPL Part 2 — Permitting and Implementation Issues

The IPL Part 2 project could pose several permitting challenges along with the typical
challenges associated with a new project. A Section 404 permit from the USACE for
impacts to a waterway from construction activities would be needed for the construction
of the pipeline. A Section 408 permit from the USACE will likely be required for
construction activities near a levee. Since Alternative 1 requires a micro-tunnel
underneath a USACE levee, the Section 408 permit could be a significant permitting
obstacle to be overcome. These permits are summarized in Table 7.5-7.

If Alternative 1 were modified to use the bed and banks of the lakes and streams in the
Joe Pool area, there are several issues associated with conveying water through Joe
Pool Lake that will require resolution including the right for Dallas to store water in the
lake and operational issues. The conservation pool of Joe Pool Lake is owned by the
USACE and is regulated by the USACE in coordination with the TRA under TRA’s state
water rights permit. Coordination will be necessary with the USACE and TRA to allow
Dallas to temporarily store water in Joe Pool Lake.

For Dallas to store and transport water within the West and EIm Fork channels of the
Trinity River, several permitting issues would need to be resolved. Approvals from the
USACE would be needed to address potential impacts to levee structural integrity, flood
impacts associated within the impounded water, and operation of the channel dam.
Additionally a water rights permit from TCEQ would be necessary to temporarily store
water in the new channel reservoir. The additional area of inundation in the Trinity River
floodway inside the levee system under backwater conditions is estimated to include 235
acres.
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Table 7.5-6. Cost Estimate Summary for Delivery of Palestine water from the IPL
near the Joe Pool area to Bachman WTP

Table units: September 2013 Dollars

Estimated Cost for
Facilities

CAPITAL COST

Transmission Pipeline (84 in, 30.5 miles) $138,465,000
TOTAL COST OF FACILITIES $138,465,000
OTHER PROJECT COSTS

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $41,540,000

Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation $31,218,000

Land Acquisition and Surveying (552 acres) $33,097,000
TOTAL COST OF PROJECT $244,320,000
ANNUAL COST

Debt Service (5.5 percent, 30 years) $16,811,000

Operation and Maintenance

Intake, Pipeline, Pump Station $1,385,000

Pumping Energy Costs (kW-hr @ 0.08 $/kW-hr) $0
TOTAL ANNUAL COST $18,196,000
Available Project Yield (acft/yr) 114,337
Annual Cost of Water ($ per acft) $159
Annual Cost of Water ($ per 1,000 gallons) $0.49
Annual Cost of Water after Debt Service ($ per acft) $12
Annual Cost of Water after Debt Service ($ per 1,000 gallons) $0.04

Table 7.5-7. Potential Permitting Requirements

m Lead Regulatory Agency Comments / Challenges

404 USACE Required for construction activities in waters of the US.

408 USACE Required for construction activities near a levee.

7.5.13 IPL Part 2 — Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can be permitting risks, mitigation risks, performance risks,
and/or risks associated with various types of conflict. The IPL part 2 Project is
susceptible to permitting risk particularly associated with delivery from the Joe Pool Lake
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area to the Bachman WTP. The potential pipeline corridor is highly developed and would
require significant coordination for construction activities. It is recommended that a
follow-on study to the 2014 LRWSP be performed to refine alternative 1 to develop the
most feasible and cost effective option to deliver the IPL water to Bachman WTP as well
as supplies from other strategies planned to be delivered to Dallas’ western system.

7.5.14 IPL Part 2 — Agricultural and Natural Resources

The IPL Part 2 project is not anticipated to impact any significant agricultural resources
as the project is primarily situated in an urban environment. There are no agricultural
land uses along the project route downstream of Joe Pool. There is a small amount of
agricultural cultivation land use at the upper end of Joe Pool Lake where this project is
expected to connect with the IPL from Palestine. It is possible that some agricultural
activities within these areas may be disturbed during pipeline construction. However,
because these areas will be allowed to return to original land uses after construction is
completed; no long-term impacts to these areas are anticipated from the project. This
strategy is consistent with long-term protection of the state's water resources, agricultural
resources, and natural resources. Impacts to natural resources of the state are included
in the Environmental Impacts section above.
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Upper Neches Project

In 2013 Dallas and the Upper Neches River Municipal Water Authority (UNRMWA)
initiated the Upper Neches River Water Supply Project Feasibility Study' (study) to
evaluate options to replace the Fastrill Reservoir project that was rendered not feasible
by the establishment of a US Fish & Wildlife Service (USFWS) wildlife refuge in the
footprint of the reservoir. The study provided technical evaluations of a range of potential
water supply strategies for an Upper Neches Project. These strategies include run-of-
river diversion of unappropriated water from the upper Neches River operated
conjunctively with tributary storage, groundwater, and/or system operations with Lake
Palestine. Dallas and UNRMWA are long-term partners on Lake Palestine with the initial
water sale contract being in place since 1972.

After considering the various strategy scenarios developed during the course of the
study, Dallas decided the preferred Upper Neches Project would include run-of-river
diversion of unappropriated streamflow from the Neches River operated conjunctively
with Lake Palestine. This additional water supply would be used to supplement existing
water supplies available to Dallas from Lake Palestine and potentially other UNRMWA
customers.

The proposed integrated pipeline project (IPL) includes the construction of a new intake
and pump station at Lake Palestine that is currently proposed to have an initial 150 MGD
capacity to deliver Dallas’ Lake Palestine supplies through the IPL. Dallas’ existing
contract with UNRMWA for Lake Palestine water is for an annual quantity of 114,337
acft/yr (102 MGD). Since the IPL will have a capacity of 150 MGD, the remaining
capacity of approximately 48 MGD (or about 53,800 acft/yr) could be utilized by Dallas to
deliver additional water from the Upper Neches Project.

Strategy Description

The selected Upper Neches Project strategy includes a new river intake and pump
station for a run-of-river diversion from the Neches River near the SH 21 crossing. Water
would be delivered through a 42-mile, 72-inch diameter pipeline to Dallas’ pump station
at Lake Palestine for delivery to Dallas through the IPL. Facilities include a small
diversion dam on the Neches River, a river intake and pump station, and a transmission
pipeline and booster pump station with delivery to the IPL pump station site near Lake
Palestine (Figure 7.6-1).

Water Availability

The Upper Neches Project includes a run-of-river diversion from Neches River backed
up by storage in Lake Palestine when streamflows are not available due to drought
conditions, senior water rights calls, and/or TCEQ environmental flow restrictions. Water
availability at this diversion point was computed based on a maximum diversion rate of
141 cfs (91 MGD). The firm yield for this strategy is about 42 MGD (47,250 acft/yr),
assuming conjunctive system operations with Lake Palestine. This firm yield was
calculated using the TCEQ's Neches River Basin Water Availability Model (Neches

" UNRMWA. Upper Neches River Water Supply Project Feasibility Study. HDR 2014.
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WAM) which covers the 1940 to 1996 timeframe. Note that the UNRMWA study looked
at several different project configurations, including options combined with off channel
storage, which can provide additional yield above the recommended project
configuration.

Figure 7.6-1. Upper Neches Project
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Figure 7.6-2 illustrates the percent of time that unappropriated water is available for
diversion from the Neches River near SH 21 under a new appropriation. The
transmission capacity of a 72-inch pipeline (~141 cfs or 91 MGD) is available about 47
percent of the time. Since the new run-of-river diversions will be interruptible, the firm
yield associated with the Upper Neches Project is the incremental increase in the firm
yield of Lake Palestine resulting from system operations of the new diversion and the
existing reservoir. The resulting incremental system firm yield is 42 MGD (47,250 acft/yr).
In 2010, the UNRMWA reached a settlement agreement’ with the Lower Neches Valley
Authority regarding water right subordination in the Neches River Basin. This agreement
was incorporated into the water availability analysis of this strategy.

2 UNRMWA settlement agreement with LNVA effective June 23, 2010 reference SOAH Docket No. 582-10-0159; TCEQ Docket No.
2009-0168-WR Lower Neches Valley Authority’s Application for Amendment to Certificate of Adjudication No. 06-4411. Attached
as Appendix N.
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Figure 7.6-2. Streamflow Available for Diversion near SH 21
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Environmental Issues

Table 7.6-1 provides a summary of known environmental factors that would need to be
considered during the permitting and implementation of this project. These categories
provide a general summary of these conditions and further study would be needed in any
feasibility or permitting effort to address these potential concerns with the respective
regulatory agencies.

Habitat

The vegetation near the river ranges from bald-cypress dominated swamps to mixed
pine-hardwood stands depending on local river flooding and floodplain topography.
River and transmission infrastructure would be located to avoid conflicts with the Neches
River National Wildlife Refuge (NRNWR) and ecologically significant stream segments
upstream of the proposed intake site. There is currently no designated critical habitat in
the project area.

The proposed pipeline route will cross a Texas Parks and Wildlife Department
designated ecologically significant stream segment, and areas of U.S. Fish and Wildlife
Service (USFWS) Priority 1 bottomland hardwoods. A large portion of the pipeline route
occurs within forested areas, but it also crosses areas of agricultural use including crops
and pasture. Impacts to preferred habitats will be minimized by utilizing the agricultural
areas which have been previously disturbed. Wooded riparian areas also commonly
occur along and adjacent to stream and river areas that will be affected by the pipeline
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corridor. These areas are commonly utilized by many different species and would be
avoided as much as reasonably possible. The pipeline route would also cross wetland
areas which will be disturbed by construction activities. The use of best management
practices (BMPs) during construction activities would help to minimize potential impacts
to these areas.

However, specific project components such as pipelines generally have sufficient design
flexibility to avoid most impacts, or significantly reduce potential impacts to
geographically limited environmental habitats. As a result any impacts to existing habitat
are anticipated to be low.

Environmental Water Needs

Implementation and operation of the Upper Neches Project will comply with TCEQ
environmental flow standards and will leave adequate flows in the Neches River to
sustain a healthy eco-system.

Bays and Estuaries

Similarly, the Upper Neches Project will have very limited effects on freshwater inflow to
the Sabine Lake and Sabine Lake Estuary with long-term average freshwater inflows to
the Sabine Lake Estuary being reduced less than 1.0 percent.

Threatened and Endangered Species

The species included in Table 7.6-1 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the counties for which the
project will be located. The project area includes twenty six species that meet these
criteria. These species would need to be considered and potentially mitigated for during
project permitting and implementation. Siting of the pipeline to avoid specific habitat
types and the use of best management practices (BMPs) during design and construction
activities are anticipated to minimize potential impacts to species within the project area.
The numbers of listed species which occur within the project area counties are not
expected to present a significant challenge to the feasibility of the project.

Wetlands

Although a number of wetlands occur along the proposed pipeline corridor flexibility in
the pipeline siting would be used to minimize or avoid potential impacts to the majority of
these areas.
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Table 7.6-1. Environmental Factors for Upper Neches Project

Level of
Environmental Factors )

Habitat No presence of critical or unique habitat in project area Low
Environmental Water Needs Minimal Impact Low
Bays and Estuaries Minimal Impact Low
Threatened and Endangered Minimal impact Low
Species

American peregrine falcon ST, bald eagle ST, Bachman’s sparrow ST,
interior least tern FE and SE, peregrine falcon ST, piping plover FT and
ST, Sprague’s pipit C, white-faced ibis ST, whooping crane FE and SE,
wood stork ST, creek chubsucker ST, paddlefish ST, black bear ST,
Louisiana black bear, FT and ST, red wolf FE and SE, alligator
snapping turtle ST, Texas horned lizard ST, timber rattlesnake ST,
Louisiana pine snake C and ST, northern scarlet snake ST, Neches
River rose-mallow FT, Louisiana pigtoe ST, sandbank pocketbook ST,
southern hickorynut ST, Texas heelsplitter ST, and Texas pigtoe ST

Wetlands Minimal Impact Low

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing

7.6.4 Planning Cost Estimate

The Upper Neches Project requires a channel dam and river intake facilities on the
Neches River and a transmission pipeline with a booster pump station to deliver the
supplies to the Lake Palestine IPL pump station. The channel dam will create a suitable
pool depth near the intake and pump station to ensure submergence of the intake for
reliable operations. Most of the length of this channel dam will function as an overflow
spillway for passing inflows. The main channel of the Neches River near the intake
location ranges between 85 and 200 feet wide.

The 141 cfs (91 MGD) intake and pump station will be located on the east side of the
Neches River near SH 21. A 42 mile, 72-inch diameter transmission pipeline will deliver
water to the IPL pump station site near Lake Palestine.

A summary of project and annual costs for the Neches run-of-river strategy with delivery
to the Joe Pool area through the IPL is listed in Table 7.6-2. Total project costs are
$226.8 million with energy costs for delivery of supplies through the IPL estimated to cost
about $160,000 per MGD (or $143/acft-yr). Annual costs for the project assume a 30-
year debt service with a 5.5 percent interest rate and are estimated to be $28,967,000
per year. The unit cost of water for this project to deliver water to the Joe Pool area (via
the IPL) would be about $613 per acft or $1.88 per 1,000 gallons. After debt service, the
unit cost of water is decreased to $283 per acft or $0.87 per 1,000 gallons.
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Table 7.6-2. Cost Estimate Summary for Upper Neches Project
Table units: September 2013 Dollars

Estimated Cost for
Facilities

CAPITAL COST
Intake, Pump Station and Channel Dam
Transmission Pipeline (42 miles of 72 and 66 inch)
Transmission Pump Station

TOTAL COST OF FACILITIES

OTHER PROJECT COSTS

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (266 acres)
Interest During Construction (4% for 2 years with a 1% ROI)

TOTAL COST OF PROJECT

ANNUAL COST
Debt Service (5.5 percent, 30 years)
Operation and Maintenance
Intake, Pipeline, Pump Station
Pumping Energy Costs (kW-hr @ 0.08 $/kW-hr)
Delivery through IPL ($160,000 per MGD)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft)

Annual Cost of Water ($ per 1,000 gallons)

Annual Cost of Water after Debt Service ($ per acft)

Annual Cost of Water after Debt Service ($ per 1,000 gallons)

7.6.5 Permitting and Implementation Issues

$26,750,000
$118,007,000
$15,206,000
$159,963,000

$50,087,000

$1,086,000
$817,000
$14,837,000
$226,790,000

$15,604,000

$2,174,000
$4,439,000
$6,750,000
$28,967,000

47,250
$613
$1.88
$283
$0.87

The Upper Neches Project would pose several permitting challenges along with the
typical challenges associated with a new project. Similar to other new water projects in
Texas, a surface water permit for the channel dam and river diversion from the Neches
River would be required from TCEQ and would need to include an inter-basin transfer
authorization. In addition to the surface water permit, a Section 404 permit from the
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USACE for impacts to a waterway from construction activities would be needed for the
construction of the diversion facilities and pipeline. The potential permitting requirements
are shown in Table 7.6-3.

7.6.6  Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can be permitting risks, mitigation risks, performance risks,
and/or risks associated with various types of conflict. The Upper Neches Project is
susceptible to performance risk associated with a worse drought of record. This is
mitigated somewhat by the conjunctive system operation with Lake Palestine. However,
a drought worse than the drought of record could reduce the water availability described
in this section.

Alternative variations of this project have been identified that could help address the
potential risks. In addition to the run of the river strategy described above which utilizes
water stored in Lake Palestine to firm up the Neches run-of-the-river water, other
alternative strategies were evaluated. One utilized a potential off channel reservoir
(OCR) to firm up the run-of-the-river water and another used local groundwater from the
Queen City, Carrizo and Wilcox aquifers to firm up run-of-the-river water. Additional
information on these alternatives can be found in the Upper Neches River Water Supply
Project Feasibility Study (HDR, 2014).

Table 7.6-3. Potential Permitting Requirements

m Lead Regulatory Agency Comments / Challenges

Water Right Permit TCEQ Will require authorization for the channel dam, diversion
of water and an inter-basin transfer to the Trinity Basin.

404 USACE Required for construction activities in waters of the US.

7.6.7  Agricultural and Natural Resources

Construction activities associated with the project pipeline will impact an estimated 17
acres of soils identified by the U.S. Department of Agriculture (USDA) as prime farmland
soils. Some agricultural activities within these areas may be disturbed during pipeline
construction. However, because these areas will be allowed to return to original land
uses after construction is completed; no long-term impacts to these areas anticipated
from the project. This strategy is consistent with long-term protection of the state's water
resources, agricultural resources, and natural resources. Impacts to natural resources of
the state are included in the Environmental Impacts section above.
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Lake Columbia

Lake Columbia is a proposed reservoir project (previously known as Lake Eastex) of the
Angelina and Neches River Authority (ANRA) and is a recommended strategy in the
2011 East Texas Regional Water Plan (Region | RWP). ANRA has been granted a water
right permit (Permit No. 4228) by the TCEQ to impound 195,500 acft in a new reservoir
and to divert 76.3 MGD (85,507 acft/yr) for municipal and industrial purposes. ANRA
estimates that after considering local needs, approximately 50 MGD of supply would be
available to Dallas.

The reservoir would be connected to Dallas’ western system via a pipeline from Lake
Columbia to the proposed IPL pump station at Lake Palestine. Water would then be
delivered to the Lake Joe Pool area via the IPL. As currently planned, Dallas’ capacity in
the IPL is 150 MGD and, after considering Dallas’ Lake Palestine supply of 102 MGD,
the IPL will initially have available excess capacity of about 48 MGD. Considering the
potential for Dallas to manage pumping rates from both Lakes Palestine and Columbia, it
is reasonable for Dallas to potentially contract for up to 50 MGD of supply from Lake
Columbia. The cost split is subject to future negotiations between Dallas and ANRA.
Although for purposes of this study, the assumption was made that Dallas will be
responsible for 70 percent of the dam, reservoir land acquisition, and relocations, and the
local entities involved in the project will be responsible for the remaining 30 percent of
these costs.

Strategy Description

The Lake Columbia dam site is located on Mud Creek, approximately three miles
downstream of U.S. Highway 79 in Cherokee County, Texas. Figure 7.7-1 provides the
location of the project and the preliminary route of the 20 mile, 42-inch diameter pipeline
to the proposed IPL pump station at Lake Palestine. The proposed dam site has a
contributing drainage area of 384 square miles of which 107 square miles is controlled by
the existing Tyler lakes in the upper portion of the watershed. At the authorized
conservation pool capacity of 195,500 acft, Lake Columbia’s conservation pool would
have a water surface elevation of 315 ft-msl and inundate 10,133 acres with its flood pool
affecting an additional 1,367 acres.

Water Availability

A water availability analysis was performed for Lake Columbia using streamflows from
Dallas’ Water Supply model for the 1907 to 2007 period as translated from the Lake
Palestine watershed to the Lake Columbia watershed using a drainage area ratio.
Reservoir pass-throughs for downstream senior water rights were conservatively
estimated to be the 90™ percentile of monthly historical pass-throughs occurring in the
TCEQ Water Availability Model (WAM) from 1940 to 1996. Operations of the Tyler lakes
were included in the water availability analysis considering the senior priority date to
Lake Columbia and other authorized diversions.
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Figure 7.7-1. Lake Columbia Project
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Dallas does not anticipate connecting to Lake Columbia supplies until 2070 and
therefore, for purposes of this study, yields for Lake Columbia were estimated using
permitted storage and 2070 conditions for net evaporation considering a +7 degree
Fahrenheit (F) increase from historical conditions. Yields were calculated for four critical
drought periods which include the 1908 drought, the 1950’s drought, the 1960’s drought,
and the more recent 2006 drought. For Lake Columbia, the 1908, 1960’s and 2006
droughts were all more severe than the 1950’s drought.

Table 7.7-1 summarizes Lake Columbia firm yields for 2070 conditions for the four
previous droughts and the resulting percentages considering Dallas’ potential purchase
of 50 MGD (56,000 acft/yr). For the 101 year period of record, the 1908 drought proved
to be the critical drought for Lake Columbia. The results show that for 2070 conditions,
the firm yield of Lake Columbia does not drop below Dallas’ proposed contract amount of
50 MGD. For purposes of this analysis, it was assumed that Dallas’ supplies remain
whole at 50 MGD with any reductions applying to the local users.

The 2011 Region | Water Plan estimates a firm yield supply of 67.5 MGD (75,700 acft/yr)
for Lake Columbia which agrees closely to the 1950’s firm yield calculated during this
study of 67.3 MGD (75,400 acft/yr) as shown in Table 7.7-1.
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Table 7.7-1. Lake Columbia Firm Yield Summary
Table units: MGD

Firm Yield 2070 Conditions * | DWU’s Percentage of 2070 Firm Yield

1908 57.6 87%
1950s 67.3 74%
1960s 63.2 79%

2006 59.7 84%

#2070 firm yields assume permitted storage and +7°F increase in temperature.

Figure 7.7-2 presents the Lake Columbia storage trace for 2070 conditions under the
1908 firm yield demand of 57.6 MGD (64,600 acft/yr). The storage trace shows that the
1950’s drought reservoir drawdown is less severe than the 1908, 1960s and 2006
droughts.

Figure 7.7-2. Lake Columbia Storage Trace for 2070 Conditions and 1908 Drought Firm
Yield Demand
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7.7.3 Environmental Issues

Table 7.7-2 provides a summary of known environmental factors that have previously
been considered in the draft environmental impact study (EIS). These categories provide
a general summary of these factors; further details pertaining to environmental issues will
be available when the EIS is finalized by the U.S. Army Corps of Engineers (USACE).

Habitat

The footprint of Lake Columbia would affect approximately 5,751 acres of wetlands and
5,579 acres of bottomland hardwoods and includes a unique habitat area consisting of
an herbaceous seepage bog. The proposed pipeline route will cross one Texas Parks
and Wildlife Department designated ecologically significant stream segment. A portion of
the pipeline route occurs within forested areas, but it also crosses areas of agricultural
use including crops and pasture. Impacts to preferred habitats will be minimized by
utilizing the agricultural areas which have been previously disturbed. Wooded riparian
areas also commonly occur along and adjacent to stream and river areas that will be
crossed by the pipeline corridor. These areas are commonly utilized by many different
species and should be avoided as much as reasonably possible. The pipeline route will
also cross wetland areas which will be disturbed by construction activities. The use of
best management practices (BMPs) during construction activities will help to minimize
potential impacts to these areas.

However, specific project components such as pipelines generally have sufficient design
flexibility to avoid most impacts, or significantly reduce potential impacts to
geographically limited environmental habitats.

Environmental Water Needs

Implementation and operation of the Lake Columbia project will comply with TCEQ
Permit No. 4228 which does not currently require instream flow releases and the project
could have a significant impact on daily flows on Mud Creek. For Dallas to import water
supplies from Lake Columbia, an amendment to Permit No. 4228 would be required to
allow the interbasin transfer of water to the Trinity River Basin and could make Lake
Columbia subject to recently adopted TCEQ instream flow standards.

Bays and Estuaries

The Lake Columbia project will have a minimal effect on freshwater inflow to Sabine
Lake and the Sabine Lake Estuary. Lake Columbia, as permitted, would have less than a
2 percent impact to inflows to Sabine Lake and the Sabine Lake Estuary. This impact
would be further reduced if instream flow releases are required when Permit No. 4228 is
amended for interbasin transfers.

Threatened and Endangered Species

The species included in Table 7.7-2 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the counties for which the
project will be located. The project area includes twenty nine species that meet these
criteria. These species would need to be considered and potentially mitigated for during
project permitting and implementation. Siting of the pipeline to avoid specific habitat
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types and the use of best management practices (BMPs) during design and construction
activities are anticipated to minimize potential impacts to species within the pipeline
portion of the project area. The numbers of listed species which occur within the project
area counties are not expected to present a significant challenge to the feasibility of the
project.

Wetlands

The footprint of the project will have significant impact to wetlands located in the area.
Approximately 5,751 acres of wetlands are present in the reservoir footprint that will
require mitigation before for the 404 permit is granted.

Although a number of wetlands occur along the proposed pipeline corridor, flexibility in
the pipeline placement would be used to minimize or avoid potential impacts to the
majority of these areas.

Table 7.7-2. Environmental Factors for Lake Columbia Project

Level of
Environmental Factors ol Concern

Habitat Unique habitat is located in project area (herbaceous High
seepage bog), habitat removed from reservoir area.

Environmental Water Needs Interbasin transfer could open up the permit to new TCEQ Medium -
environmental flow standards. High

Bays and Estuaries Low Impact Low

Threatened and Endangered Species Low impact Low

American peregrine falcon ST, Bachman’s sparrow ST, bald
eagle ST, interior least tern FE and SE, peregrine falcon ST,
piping plover FT and ST, red-cockaded woodpecker FE and
SE, Sprague’s pipit C, white-faced ibis ST, wood stork ST,
creek chubsucker ST, blackside darter ST, paddlefish ST,
black bear ST, Louisiana black bear, FT and ST, red wolf FE
and SE, Rafinesque’s big-eared bat ST, alligator snapping
turtle ST, Louisiana pine snake C and ST, northern scarlet
shake ST, Texas horned lizard ST, timber rattlesnake ST,
earth fruit FT and ST, Neches River rose-mallow FT,
Louisiana pigtoe ST, sandbank pocketbook ST, southern
hickorynut ST, Texas heelsplitter ST, and Texas pigtoe ST.

Wetlands 5,751 acres of potential wetlands and 5,579 acres of High
potential bottomland hardwoods

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing

7.7.4  Planning Cost Estimate

Table 7.7-3 provides a planning level cost estimate for Dallas’ portion of the Lake
Columbia project to deliver 50 MGD (56,000 acft/yr) to the Joe Pool area. This estimate
is based on Dallas being responsible for 70 percent of the cost for the dam, relocations,
and reservoir land acquisition and fully responsible for costs associated with
transmission facilities.
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Capital costs for the dam and relocations were extracted from the 2011 Region | RWP
and updated to reflect September 2013 dollars. Included in the relocation costs are
estimates for four state highways and one railway that would be impacted by the
reservoir. Annual costs for the project assume a 30 year debt service with 5.5% interest
rate.

Table 7.7-3. Cost Estimate Summary for Lake Columbia Project (Dallas’ Share)
Table units: September 2013 Dollars

Estimated Cost for

Dallas’ Share of

Item Facilities

CAPITAL COST

Dallas Portion of Dam and Reservoir (70% of Total Dam and Reservoir Cost) $33,711,000
Intake and Pump Station $15,470,000
Transmission Pipeline (20 miles of 54 inch) $42,531,000
Dallas Portion of Relocations (70% of Total Relocations Cost) $68,328,000
TOTAL COST OF FACILITIES $160,040,000

OTHER PROJECT COSTS

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $53,888,000

Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation $22,948,000

Land Acquisition and Surveying (8,538 acres) $24,335,000

Interest During Construction (4% for 2 years with a 1% ROI) $27,429,000
TOTAL COST OF PROJECT $288,640,000

ANNUAL COST
Debt Service (5.5 percent, 30 years) $19,860,000

Operation and Maintenance

Intake, Pipeline, Pump Station $812,000

Dam and Reservoir $506,000
Pumping Energy Costs to IPL Pump Station (0.08 $/kW-hr) $3,375,000
Delivery through IPL ($160,000 per MGD) $7,996,000
TOTAL ANNUAL COST $32,549,000
Available Project Yield (acft/yr) 56,000
Annual Cost of Water ($ per acft) $581
Annual Cost of Water ($ per 1,000 gallons) $1.78
Annual Cost of Water after Debt Service ($ per acft) $227
Annual Cost of Water after Debt Service ($ per 1,000 gallons) $0.70
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Transmission costs include the transport of supplies to the IPL pump station at Lake
Palestine via a 42-in pipeline and also include energy costs to deliver the water to the
Joe Pool area through the IPL, no capital improvements to the IPL were included. These
costs do not include treatment and distribution costs once the water is delivered to the
Joe Pool area. It was assumed that Dallas would be responsible for 70 percent of the
operation and maintenance of the dam and fully responsible for operation and
maintenance costs of the transmission facilities.

An annual cost of $32.5 million is estimated to deliver 50 MGD of supplies from Lake
Columbia at a unit cost of $581 per acft or $1.78 per 1,000 gallons. After the debt service
is retired, the unit cost of water would be reduced to $227 per acft or $0.70 per 1,000
gallons.

Permitting and Implementation Issues

In January 2010, ANRA released a draft EIS for Lake Columbia. The EIS underwent
public comment in the first half of 2010. Currently, the Lake Columbia project is subject
to completion of the EIS and issuance of the Section 404 permit from the U. S. Army
Corps of Engineers, as well as completion of a Source Water Assessment. According to
the April 27, 2011 statement from USACE, a new Draft EIS is necessary before a new
EIS can be finalized. The consideration of the Draft EIS by USACE will likely involve
additional studies and compliance with the USACE Mitigation Manual. The potential
permitting requirements are shown in Table 7.7-4.

At this time, the proposed Lake Columbia project is in the Pre-Construction Phase, and
has several potential local participants. According to the ANRA, those participating in the
Pre-Construction Phase will have a right of first refusal to enter into contracts for the next
phases of construction and operation of Lake Columbia. At this time, the Texas Water
Development Board is a 47% participant with a right of first refusal to 35.9 MGD (40,188
acft/yr) of supplies. The Construction Phase is scheduled to begin after the issuance of
the Section 404 Permit from the U. S. Army Corp of Engineers.

Permit No. 4228 granted by the TCEQ does not include the right to use Lake Columbia
supplies outside of the Neches River basin. If Dallas were to participate in the Lake
Columbia project, an interbasin transfer (IBT) amendment would be necessary. If ANRA
amends the Lake Columbia permit to authorize an IBT from the Neches to the Trinity
River Basin, then the authorized diversion of 76.3 MGD (85,507 acft/yr) of Lake
Columbia could be subject to the environmental flow standards of Texas Administrative
Code, Chapter 298, Subchapter C. These standards in combination with the
requirements to mitigate environmental impacts associated with the completion of the
EIS and the issuance of the Section 404 permit, would likely result in a reduction in the
yield of Lake Columbia.
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Table 7.7-4. Potential Permitting Requirements

Lead Regulatory Agency Comments / Challenges

Water Right Permit TCEQ Requires an inter-basin transfer authorization for Dallas to
Amendment transport and use the water in the Trinity River Basin.
404 USACE Required for construction activities in waters of the US and

will require completion of the current EIS process. Likely to
include a source water assessment.

7.7.6  Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can be permitting risks, mitigation risks, performance risks,
and/or risks associated with various types of conflict. The Lake Columbia Project is
susceptible to performance risk associated with a worse drought of record, storage
losses from sedimentation and potential future increases in temperature resulting in
increased reservoir evaporation.

Permitting and mitigation risks are considered high for the Lake Columbia project. The
challenges associated with finalizing the EIS and obtaining the Section404 permit along
with the likelihood of additional environmental flow requirements being imposed as a
result of the IBT amendment to the existing TCEQ permit, results in a relatively high
degree of risk for a project participant located outside of the Neches River basin, such as
Dallas, to participate in the project.*?

7.7.7  Agricultural and Natural Resources

Lake Columbia would permanently impact an estimated 124 acres of soils identified by
the U.S. Department of Agriculture (USDA) as prime farmland soils. This represents less
than 1 percent of the total prime farmland soils found in the project counties.
Construction activities associated with the project pipeline would impact an additional 9
acres of prime farmland soils. Some agricultural activities within these areas may be
disturbed during pipeline construction. However, because the pipeline areas will be
allowed to return to original land uses after construction is completed; no long-term
impacts to these areas are anticipated from the project. This strategy is consistent with
long-term protection of the state's water resources, agricultural resources, and natural
resources. Impacts to natural resources of the state are included in the Environmental
Impacts section above.

! Dallas Water Utilities. Dallas LRWSP. Lake Columbia Due Diligence, HDR 2013.
2 Dallas Water Utilities. Dallas LRWSP. Lake Columbia Due Diligence — Water Right Permitting Issues, Webb & Webb 2013.
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Direct Non-Potable Reuse

In recent years, DWU has developed plans to reclaim wastewater and reuse this water
source for direct non-potable and indirect potable purposes.' The use of reclaimed water
has become a key strategy in meeting the City’s future water demands. Direct reuse is
the conveyance of treated effluent from a wastewater treatment facility directly to a water
user via pipelines, storage tanks, and other infrastructure for beneficial use. Potential
users of future direct non-potable reuse in the City include parks, golf courses, and
landscaping at multi-family residential facilities, commercial, and education facilities.
Potential industrial uses of reclaimed water may include cooling water, process water,
and general wash-down water.

The City currently owns and operates one direct non-potable reclaimed water system
known as the Cedar Crest Pipeline which delivers reclaimed water to multiple customers
in the Cedar Crest Service Area. In addition, the City has evaluated proposed projects
that could provide additional recycled water to the nearby downtown area.

Strategy Description

The Direct Non-potable Reuse Project includes providing reclaimed water from Dallas’
Central Wastewater Treatment Plant (CWWTP) to both the Central Business District
(CBD) and the White Rock Service Areas (Figure 7.8-1). The system layout maximizes
potential customers and associated demands for reclaimed water. Demands are
estimated at 2.23 MGD with a 3.0 peaking factor. The CBD Service Area, generally
known as Downtown Dallas, is the area bounded to the north by Woodall Rodgers
Parkway, to the south by I-30, and the west and east by |-35 and US 75, respectively.
Potential reclaimed water users is this area include a number of hotels, office buildings,
city parks, and commercial developments. The White Rock Service Area includes the
area from White Rock Lake to the CBD. Potential reclaimed water users in this area
include the Dallas Arboretum, Lakewood Towers, Baylor Healthcare, Lakewood Country
Club, Schepps, Fair Park, Randall Park, and Samuel Grand Park.

Recycled water from the CWWTP will be pumped from a proposed White Rock
Reclaimed Water Pump Station through an existing 60-inch forcemain which will require
some improvements. The existing forcemain terminates at the Cadiz Street Pump Station
where a connection will be made to the CBD Service Area Pipeline.

To serve the CBD area, a connection to the existing 60-inch line at Cadiz Street Pump
Station would be made. Nearly 12 miles of new reclaimed water pipeline will be required.
In addition a 500,000 gallon elevated storage tank will be required to sustain system
pressures.

! Dallas Water Utilities. Dallas Reclaimed Water Delivery System Feasibility Study, HDR 2013
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Figure 7.8-1. Strategy for Direct Non-Potable Reuse
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Water Availability

DWU owns and operates two WWTPs that serve the City of Dallas and eleven wholesale
wastewater customer cities. The CWWTP is permitted to produce Type | and Type Il
reclaimed water and is located on the west bank of the ElIm Fork of the Trinity River, four
miles south of downtown. The annual average flow permitted capacity of CWWTP is 150
MGD and the permitted peak-hour flow is 350 MGD. No water right from the state is
needed for direct reuse projects.

Environmental Issues

Table 7.8-1 provides a summary of known environmental factors that would need to be
considered during the permitting and implementation of this project. These categories
provide a general summary of these conditions; further detailed studies would need to be
performed during permitting to address these potential concerns with the respective
regulatory agencies.

Habitat

Because the project area is within a highly urbanized area it is unlikely that this project
would adversely affect any listed threatened and endangered species in Dallas County.
In addition there is no designated critical habitat within the vicinity of the project.

Environmental Water Needs

Implementation and operation of the Direct Non-Potable Reuse Project does note require
any TCEQ water right permitting actions.

Bays and Estuaries

Similarly, since the Direct Non-Potable Reuse Project relies on the use of previously
permitted return flows, it will have very limited effects on freshwater inflow to the Trinity
Bay.

Threatened and Endangered Species

The species included in Table 7.8-1 represent all species federally or state listed as
threatened or endangered, and federal candidate species in the county for which the
project will be located. The project area includes sixteen species that meet these criteria.
Due to the limited amount of disturbance associated with this project and the disturbed
nature of the habitat that is contained, no impacts to any of these species are
anticipated. The listed species are not expected to be a significant challenge that could
render the project not feasible.

Wetlands

Possible wetlands may be located along the area of the Trinity River, however it is likely
the project could be sited in a way to minimize these potential impacts or avoid them
altogether.
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Table 7.8-1. Environmental Factors for Non-Potable Direct Reuse

Environmental Factors Comment(s) Level of
Concern

Habitat No designated critical habitat in project area. Area None
highly urbanized.

Environmental Water Needs None None

Bays and Estuaries None None

Threatened and Endangered Minimal impact Low

Species

American peregrine falcon ST, bald eagle ST, black-
capped vireo FE and SE, golden-cheeked warbler FE
and SE, interior least tern FE and SE, peregrine falcon
ST, piping plover FT and ST, Sprague’s pipit C, white-
faced ibis ST, whooping crane FE and SE, wood stork
ST, Texas heelsplitter ST, Texas pigtoe ST, alligator
snapping turtle ST, Texas horned lizard ST, timber
rattlesnake ST.

Wetlands No Impact None

FE = Federally Listed as Endangered. FT = Federally Listed as Threatened. SE = State Listed as Endangered.
ST = State Listed as Threatened. C = Candidate for Federal Listing

7.8.4  Planning Cost Estimate

Required infrastructure will include 12 miles of new reclaimed water pipeline,
construction costs to slip line the existing 60-inch diameter forcemain, a new pump
station and an elevated storage tank. The new pump station would consist of three
vertical turbine pumps discharging into a common header connected to the slip lined 54-
inch forcemain.

A summary of project and annual costs for the Direct Non-Potable Reuse strategy is
listed in Table 7.8-2. Total project costs are $36.6 million. Considering that up to 25% of
the project could be funded by the Bureau of Reclamation, Dallas’ portion of the total
project cost is $27.4 million. Dallas annual costs for the project assume a 30-year debt
service with a 4 percent interest rate and delivery of 2.2 MGD are estimated to be
$1,828,000 per year. Note that this interest rate is different than that used for the other
Dallas strategies, because this is the rate used in the BOR study. The unit cost of water
for this project would be about $731 per acft or $2.24/1,000 gallons. After debt service is
retired, the unit cost of water is decreased to $102 per acft or $0.31/1,000 gallons. Also,
this costing strategy assumes that Dallas already owns the land and right-of-way
necessary for the project.

Without the 25% funding from the Bureau of Reclamation, the project costs would
increase by $9,145,000. This change results in a unit cost of $948/acft ($2.91/1,000 gal),
a 29.7 percent increase. Costs after debt service is paid for would not be changed.
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Table 7.8-2. Cost Estimate Summary for Non-Potable Reuse
Table Units: September 2013 Dollars

Estimated Cost for
Facilities ®

CAPITAL COST

Mobilization $1,194,000

Transmission Pipeline (12 miles of 4 — 24 in dia. PVC) $8,257,000

Transmission Pipeline (30 in dia., 54 in dia., Slipline Pipe) $10,938,000

Transmission Pump Station $3,446,000

Elevated Storage Tank $1,592,000
TOTAL COST OF FACILITIES $25,427,000
OTHER PROJECT COSTS

Engineering, Bidding, Geotech, Construction Services, Survey, Bonds and $11,151,000

Insurance, and Contingencies

Bureau of Reclamation Funding (25% of total project cost) ($9,145,000)
TOTAL COST OF PROJECT $27,433,000

ANNUAL COST

Debt Service (4 percent, 30 years °) $1,572,000
Operation and Maintenance
Intake, Pipeline, Pump Station $203,000
Pumping Energy Costs (kW-hr @ 0.08 $/kW-hr) $53,000
TOTAL ANNUAL COST $1,828,000
Available Project Yield (acft/yr) 2,501
Annual Cost of Water ($ per acft) $731
Annual Cost of Water ($ per 1,000 gallons) $2.24
Annual Cost of Water after Debt Service ($ per acft) $102
Annual Cost of Water after Debt Service ($ per 1,000 gallons) $0.31

@ Costs are direct from the December 2013 DWU Feasibility Study, Table 17, page 48, and are not based on the TWDB
costing tool.

® Debt Service and O&M Costs were obtained from Table 18, page 49, of the Dallas Reclaimed Water Delivery System —
Feasibility Study, December 2013.

7.8.5  Permitting and Implementation Issues

The CWWTP is permitted to produce Type | and Type Il reclaimed water and is permitted
by TCEQ to convey and distribute reclaimed water to its customers (Authorization No.
R10030-001). Reclaimed water facilities must be designed and constructed in
accordance with TCEQ criteria and monitored so as to assure compliance with water
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quality standards, to promote beneficial use of reclaimed water, and to provide adequate
notice to users and the public. Reclaimed water permits also require approval of facilities,
and of contracts for beneficial use between the users and the providers.

Additionally, any pipeline crossings associated with waters of the United States will need
to be considered in the Section 404 permitting process. The potential permitting
requirements are shown in Table 7.8-3.

Table 7.8-3. Potential Permitting Requirements

m Lead Regulatory Agency Comments / Challenges

TCEQ Required to reuse domestic wastewater.

404 USACE Required for construction activities in waters of the US.

7.8.6  Project Risk and Alternatives

As with any project, there are inherent risks to eventual implementation and
development. These risks can include permitting risks, mitigation risks, performance
risks, and/or risks associated with various types of conflict. The Direct Non-Potable
Reuse Project is susceptible to performance risks associated with public perception
affecting customer demand for project and distribution system challenges.

The proposed service areas are all highly developed areas which will create challenges
getting easements and will create impacts to business and street traffic during
construction The CBD, in general, will be difficult and expensive for utility construction
and careful consideration of feasibility and the demand for reclaimed water in downtown
should be made before making the commitment to invest in infrastructure to deliver
reclaimed water to the area.

7.8.7  Agricultural and Natural Resources

The project will not impact any prime farmland in Dallas County. This strategy is
consistent with long-term protection of the state's water resources, agricultural
resources, and natural resources. Impacts to natural resources of the state are included
in the Environmental Impacts section above.
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Carrizo-Wilcox Groundwater

Based on current and future estimates of groundwater use within Wood, Upshur and
Smith counties (Figure 7.9-1) there is sufficient available groundwater with good water
quality that could be developed by Dallas to meet long term water demands. An initial
estimate of potentially available groundwater was determined by comparing projected
groundwater demands in these counties to modeled available groundwater (MAG)
amounts developed by the TWDB for each county. The results of that analysis indicated
that up to 92 MGD (102,930 acft/yr) of groundwater is potentially available for
development in the Carrizo-Wilcox and the Queen City aquifers in the three counties.
These counties are located east of Lake Fork where Dallas has recently installed the
new Lake Fork Pump Station and transmission system which has the capacity to transfer
212 MGD to the Lake Tawakoni area. Considering that the estimated 2070 firm yield of
Lake Fork available to Dallas is about 90 MGD, there is currently about 122 MGD of
available capacity for additional water supplies in the Lake Fork transmission system.
The planned 144 inch diameter pipeline from Lake Tawakoni to the Eastside WTP will
have an available excess capacity of 216 MGD, once constructed. The transmission
systems on Dallas eastside subsystem will be more than adequate to deliver this water
to Dallas.

Figure 7.9-1. Major and Minor Aquifers Evaluated
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