dallas waier ytilities

Recycled Water
Implementation Plan
Volume |

DWU Contract 03-110E
APAl Project 356-0701

August 30, 2005
Final Report

submitted by:

ALAN PLUMMER

ASSOCIATES, INC.

@R YE




dallas water uvtilities

Recycled Water
Implementation Plan
Volume |

SNy

& _0*5%,3 / August 30, 2005
Final Report

submitted by:
ALAN PLUMMER

ASSOCIATES INC

C P&V




dallas water vtilities
City of Dallas

August 30, 2005

Ms. Virginia Sabia

Contract Manager

Texas Water Development Board, Room 469
1700 North Congress Avenue

Austin, Texas 78711-3231

Re:

Dallas Water Utilities
Recycled Water Implementation Plan, Vol. 1
TWDB Contract 2003-483-486

Dear Ms. Sabia:

Dallas Water Utilities (DWU) is pleased to submit the following items:

1.

i

3

4.

Nine bound, double-sided copies of the Recycled Water Implementation Plan, Volumel, Final
Report, August 30, 2005, printed on recycled paper.

One unbound, single-sided, camera-ready copy of the Recycled Water Implementation Plan,
Volume 1, Final Report, August 30, 2005.

One electronic, PDF format copy of the Recycled Water Implementation Plan, Volumel, Final
Report, August 30, 2005.

A copy of the TWDB's review comments dated June 30, 2005, and written responses to those
comments follows this letter.

This report provides a summary of the evaluation methodology and recommended alternative for
direct, non-potable recycling of highly treated effluent produced by DWU’s wastewater treatment
plants. The project was funded in part by a grant from the Texas Water Development Board, TWDB
Contract 2003-483-486.

For your information, Volume 2 of the Recycled Water Implementation Planwill describe a subsequent
effort to evaluate alternatives for indirect recycling of DWU effluent. However, this work was not
performed using TWDB funding and, therefore, is not included as part of this submission.

Please do not hesitate to contact me, Mr. Dan Nolen, or Ms. Betty Jordan with any questions regarding
the content of this report.

Thank you for your support and input on this project.

Sincerely,

onna Long, P.E., Program Manager
Wastewater Facilities Project Management
Dallas Water Utilities
Enclosures (4)

cc.

Ms. Betty Jordan, Alan Plummer Associates, Inc.
Mr. Dan Nolen, Dallas Water Utilities

A city utility providing water and wastewater services vital to public health and safety
Dallas Water Utilities Department 2121 Main Street, suite 300 Dallas, Texas 75201
Telephone 214 / 948-4560 FAX 214 /243-1118
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E. G. Rod Pittman. Chafrinems : Jack Huwe, Vice Clrafrman
Willinm W. Meadows, Metber I Reavin Ward Thamas Welr Labatt 1T, Membrr
BPario Yidal Guena, Ir., Member Executfve Adntiniseraior Jurney T, WVerring, Menbar

June 30, 2005

Ms. Donna Leong, P. E,
Program Manager

Dallas Water Utilitles

2121 Main Sireet, Sujte 300
Pallas, TX 75201

Re:  Regional Water Supply Facility (Reclaimed Water Implementation Ptan) Grant Contract
Betwesn the City of Dallas (CITY) and the Texas Watsr Development Board (BOARD),
TWDR Contract No, 2003483486, Draft Final Report Review

Dear Ms. Long:

Staff members of the Texas Water Development Board have completed a review of the draft
report under TWDB Contract No. 2003-483-486. As stated In the above-referenced contract, the
CONTRACTOR(S) will consider incorporating comments from the EXECUTIVE ADMINISTRATOR
as shown {n Attachmant 1 and other cormmentors on the dratft final report into a final report. The
CONTRACTOR(S) will include a copy of tha EXECUTIVE ADMIN)STRATOR's comments in the
final report.

The Board looks forward to recsiving ane {1) elactronic copy, ene (1) unbound single-sided
camera-ready original, and nine (9) bound double-sided copies of the final report on this study.

If you have any questions concerning this contract, pigase contact Ms. Virginia Sabia Towles, the
Board's designated Contract Manager for this study, at (812) 4756-20586,

Sincerely,

Ly

Williarm F. Mullican, il
Deaputy Executive Administrator
Offlee of Planning

Attachment

s Virginia Sabia Towles, TWDB
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ATTACHMENT 1

TEXAS WATER DEVELOPMENT BOARD
Revlew Comments of the Draft Final Report entitled
“Dallas Water Utilities, Recveled Water mplementation Plan"
Contract No. 2003-483-486

Draft Final Report Review Comments

Please include a definition of “water factory” In the Executive Summary or Chapter |, This term is
used frequently but not defined until well inte the report.

Page 2-14 - Section 2.4, 4th paragraph, the report should clarify that the seven tasks referancad

for the reglonal water planning cycle completed in 2001 were required at that ime. Subsequent
tasks have been added for the current regional water planning cycle.

Page 2-17 - The Population and Water Demand Projections discussion reflects the projections
frem the 2001 Region C Water Plan. Please note in report that these projections have been
updated for the 2006 Region C Water Plan based on data from the 2000 census,

Fage 3-4 - Under Section 3.2.4, the report Includes a statement, *Sufficient raw water conveyance
is avallable lo meet the projected demands and eould support additional supply provided by
recycled water.” The report should describe how this would eccur and the implications of such a

pollicy, Specifically, are some existing conveyances proposed to be converted to use for recycled
waler?

Pages 5-3 and 5-5 & 5-19 and 5-21 - Both y and x axls's on the two sets of 3 graphs on pages 5-3
and 5-5 (as well as those sets on pages 5-12 and 5-21) appear nearly identical yet the data points
are different (e.g. CBOD points). Please label both sets of graphs and clarify the difference
between graphs and data points.

Page 5-23 - The report lists examples of the types of water uses appropriate for recycled water.
Table 8-2 lists major water users, including customer types. It would be useful to combine
aspects of both by listing potential uses for recycled water for different customer types. For
example, whatl are the potential uses of recycled water for service Industries, office bulldings,
hotels, ete.?

Page 82, Table B-1 - labuled as 'Largest 100 Water Custamars’ has cnly 50 customers listed.
The Scope of Work, Task 7, states that the top 100 water users will be identified. Please rectify.

Chapter 10, Table 10-1 - It is unclear from the labels what the unit ‘capital costs’ mean. Please
indlcate whether the capital costs (S/1000G) is the capital cost per plant {MGD) capacity or the
long-term capital costs divided by the actual volume of throughput.

Chapter 10 — The report would benefit from inclusion of the basis for Capital Costs presented In
Table 10-1. Including an appendix with the spreadshests for project cost components would be
useful to current and future report readers.

Chapter 10 - Tables 10-3 and 10-5 give average long-ierm costs per 1000 gallons but do not
provide discounted unit costs of water for comparing plants over their lifetimes. Present value unit
costs of water, taking inte acoount both capital and operating cests and their disparate impact en
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overall costs, would assist consumers of the report to belter judge the relative cost-effectiveness
between plants.

Page 10-5 - "Advantage"” #3 regarding the power costs of Water Faclorias appears to be a net
disadvantaga. Consider rewerding for clarity or placing this itemn along with the other
“Disadvantages of water factories..." on page10-6.

Table 10-5 and 10-6 - The terminology In Tabls 10-5 refers to costs for a "Total Recommended
System” and Table 10-€ references the same system as "Recommended Recycled System” and
a second system as "Total Recycled Watar System." Please edit for consistency and clarity,

FPage 10-6 - The *Disadvantage” #3 does not appear to be a disadvantage of Water Factories as
much as a requirarment of any successful recycled water program. If appropriate, suggest
replacing the word “proper” with Isnguage such as "more extensive and costly ”

Page 10-8 — The report states that O&M costs would be 2.5 percent of capital costs, Please
provide a reference to the source of this estimate. Also, please Include information on the
reascnableness of this assumption with regard to other similar plants.

Page10-11 - The repert should more fully explain the various ‘credits’ that may be realized from
the use of recycled water.

Appendix B, E, and F indude draft documents intended for future use, Please include brief
description pages in the appendices prior to these documents to clarify the future intent.

The glossary of terms in Appendix C is extramely useful; however, it is not contalned in the Table
cf Contents. Pleass rectify.



Texas Water Development Board

Review Comments of the Draft Final Report entitled

Dallas Water Utilities. Recycled Water Implementation Plan.
Contract No. 2003-483-486

1. Please include a definition of “water factory’ in the Executive Summary or Chapter |.
This term is used frequently but not defined until well into the report.

Definition included incorparated into ES-5. A water factory is a strategically located
wastewater treatment plant that infercepts wastewater from a specific area of the
collection system, treats the after to standards appropriate for specific recycled water
applications, and then delivers the effluent to end users within its geographical proximity

2. Page 2-14 — Section 2.4, 4" paragraph, the report should clarify that the seven tasks
referenced for the regional water planning cycle completed in 2001 were required at that
time. Subsequent tasks have been added for the current regional water planning cycle.

Note added stating the above. The 2005 update of the Region C plan was not avallable,
even in preliminary draft form when the Recycled Water Implementation Plan, draft
report, May 2005, was completed.

3. Page 2-17 - The population and Water Demand Projections discussion reflects the
projections from the 2001 Region C Water Plan. Please note in report that these
projections have been updated for the 2006 Region C Water Plan based on data from
the 2000 census.

Note included in Section 2.4 indicating that population projections have been updated.
TWDB November 2003 population projections were used to estimate water demands
and wastewater availability for the Recycled Water Implementation Plan.

4. Page 3—4 — Under Section 3.2.4, the report includes a statement, “Sufficient raw water
conveyance is available to meet the projected demands and could support additional
supply provided by recycled water.” The report should describe hwo this would occur
and the implications of such a policy. Specifically, are some existing conveyances
proposed to be converted to use for recycled water?

Sentence added to clarify that the use of the pipelines to convey additional raw water
supplies such as recycled water projects involved recycled water used to augment raw
water supplies. There is no plan at this time to change the use of pipelines from raw
water conveyance to recycled water conveyance.

5. Pages 5-3 and 5-5 & 5-19 and 5 —21 — Both y and x axis's on the two sets of 3 graphs
on pages 5-3 and 5-5 (as well as those sets on pages 5-19 and 5-21) appear nearly
identical yet the data points are different (e.g., CBOD points). Please label both sets of
graphs and clarify the difference between graphs and data points.

The scales and data are the same. They appear different because of differences in
reduction for reproduction of the report. The second set of graphs is the same as the
first set of graphs except that the existing and projected permit limits for each constituent
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DWU Recycled Water Implementation Plan Page 2

Review Commenis

are added to show the historical quality relative to these two sets of standards. Missing
figure numbers and titles were supplied.

6. Page 5-23. The report lists examples of the types of water uses appropriate for recycled
water. Table 8-2 lists major water users, including customer types. It would be useful to
combine aspects of both by listing potential users for recycled water for different

customer types. For example, what are the potential uses of recycled water for service
industries, office buildings, hotels, etc.?

The following table was added to Chapter 5, Section 5.5 — Potential Recycled Water

Uses.
Potential Recycled
Water End User Potential Uses of Recycled Water
Categories 2
Manufacturing Process water, landscape irrigation, cooling water, dust control
Hospitals Cooling water, landscape irrigation

Food Production

Indirect irrigation of food crops that will be peeled, skinned, cooked,
or thermally processed

Hesidential

Landscape irrigation, toilet flushing

Irrigation

Irrigation of animal feed crops other than pastures for milking
animals, sod farms

Service Industry

Irrigation of parks, golf courses, maintenance of restricted recreation
impoundments, silviculture, highway medians, raw water
augmentation

Hotels

Cooling water, landscape irrigation

Power Generation

Cooling water

Office Buildings

Cooling water, landscape irrigation

Construction

Dust control, soil compaction

7. Page B-2, Table 8-1 — labeled as “Largest 100 Water Customers' has only 50customers
listed. The Scope of Work, Task 7, states that the top 100 water users will be identified.

Please rectify.

Second page of table inadvertently omitted.

8. Chapter 10, Table 10-1 - It is unclear from the labels what the unit ‘capital costs’ mean.
Please indicate whether the capital costs ($/1000G) is the capital cost per plant (MGD)
capacity or the long-term capital costs divided by the actual volume of throughput.

Under the column “Capital Costs,” the first column shows the total capital cost for the
plant and/or pipeline listed. The second column shows the total capital cost divided by
the supply volume. Headings have been changed fo reflect this difference.

8. Chapter 10 — The report would benefit from inclusion of the basis for Capital Costs
presented in Table 10-1. Including an appendix with the spreadsheets for project cost
components would be useful to current and future report readers.

Spreadsheets showing basis of calculations are included as Appendix G.




DWU Recycled Water Implementation Plan Page 3
Review Comments

10.

11.

12.

13.

14,

15.

Chapter 10 — Tables 10-3 and 10-5 give average long-term costs per 1000 gallons but
do not provide discounted unit costs of water for comparing plants over their lifetimes.
Present value unit costs of water, taking into account both capital and operating costs
and their disparate impact on overall costs, would assist consumers of the report to
better judge the relative cost-effectiveness between plants.

The last two columns of each table show a present value of the projects over 30 and 50
years based on building the projects now. These values were used for comparison
purposes. The phasing of specific elements of the proposed profects is still being
refined. The implementation schedule will be subject to refinement based on customer
interest and commitment toward recycled water and on funding availability.

Page 10-5 — “Advantage” #3 regarding the power costs of Water Factories appears to be
a nel disadvantage. Consider rewording for clarity or placing this item along with the
other “Disadvantages of water factories...” on page 10-6.

Advantages and disadvantages reworked. As presented originally, Advantage #3 was a
disadvantage.

Table 10-5 and 10-6 — The terminology in Table 10-5 refers to costs for a “Total
Recommended System” and Table 10-6 references the same system as
*Recommended Recycled System"” and a second system as “Total Recycled Water
System.” Please edit for consistency and clarity.

Edit addressed.

Page 10-6 — The “Disadvantage” #3 does not appear to be a disadvantage of Water
Factories as much as a requirement of any successful recycled water program. If
appropriate, suggest replacing the word "proper” with language such as “more extensive
and costiy.”

Edit addressed. Advantages and disadvantages reworked. Agree that siting issues
exist for any new wastewater, water factory, or reuse project. However, here, the issue
is 8 new water faclory as opposed to an existing wastewater treatment plant that has
already dealt with the siting issues.

Page 10-8 — The report states that O&M costs would be 2.5 percent of capital costs.
Please provide a reference to the source of this estimate. Also, please include
information on the reasonableness of this assumption with regard to other similar plants.

The O&M Costs estimated at 2.5% of the capital costs was the standard adopted for
both the Region C Plan and the DWU Long Range Water Supply Plan for facilitie such
as pump stations.

Page 10-11 — The report should more fully explain the various “credits” that may be
realized from the use of recycled water.



DWU Recycled Water Implementation Plan Page 4
Review Comments

Section 10.4 expanded with additional details on the “benefits” that may be realized from
the use of recycled water. The term “credits” was misleading.

16. Appendix B, E, and F include draft documents intended for future use. Please include
brief description pages in the appendices prior to these documents to clarify the future
intent.

Introductory material added.

17. The glossary of terms in Appendix G is extremely useful; however, it is not contained in
the Table of Contents. Please rectify.

Reference in Table of Contents added.



" eprographics Fort Worth, Inc.

Attn: Betty Jordan w/ Alan Plummer

On August 29, 2005 Reprographics Fort Worth, Inc. printed the Final Report Proposal
using Georgia Pacific High Performance recycled office paper that contains 30% post-
consumer recycled fiber.

2220 West Peter Smith Fort Worth, TX 76102 Phone: 817-332-9704 Fax: 817-335-7855
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EXECUTIVE SUMMARY

As the populations of Texas’s major metropolitan areas continue to grow at unprecedented rates,
water resource needs demand increasingly more attention and creative approaches. It is
estimated that the demand for water in Dallas will exceed its currently authorized supplies around
2025. For decades, the City of Dallas has worked and continues to work to develop additional
resources in order to continue to provide its citizens and industries with a reliable supply of safe
water. Dallas, along with many other cities throughout the country, is looking closely at
opportunities to use highly treated effluent or recycled water to augment other sources of water in
meeting water demands.

In the fall of 2003, a team led by Alan Plummer Associates, Inc. (APAI) was authorized by the
Dallas Water Utilities Department (DWU) to develop a Recycled Water Implementation Plan.
This project was supported by the Texas Water Development Board (TWDB) through TWDB
Contract No. 2003-483-486 with the DWU. The APAI team included Baker Consulting; Chiang,
Patel & Yerby, Inc. (CP&Y); Read, Stowe &. Yanke, LLC; and consultants Dr. James Crook,
Ph.D, P.E, and Mr. Joseph Towry. The project involved evaluating two different options for the
use of recycled water — direct, nonpotable reuse and indirect potable reuse through the
augmentation of raw water supplies. The nonpotable use options are addressed here, in
Volume 1 of the Recycled Water Implementation Plan. The raw water augmentation options are
addressed in Volume 2 and are only briefly described in this document.

ES.1 The Need for Additional Water Sources/The Role of Recycled Water

DWU currently has water rights to a firm yield of 598 MGD (based on 2010 estimates of firm
yield in the March 2005 Draft Long Range Water Supply Plan Update) from Lake Ray Roberts,
Lake Lewisville, Grapevine Lake, Lake Ray Hubbard, Lake Tawakoni, Lake Palestine, and Lake
Fork. The firm yield of a reservoir is defined as the quantity of water that can be withdrawn from
the reservoir such that at the end of a long-term drought (seven years), the conservation storage is
fully depleted. Figure ES-1 shows the locations of the existing water supply reservoirs and the
DWU water and wastewater treatment plants. While not currently connected to the DWU
system, construction is underway to meet the current schedule to provide Lake Fork water to
DWU by 2007. Total water demand during normal weather with conservation efforts is projected
to increase from approximately 529 MGD in 2010 to approximately 847 MGD in 2060. Based
on current estimates, including at least 5 percent reduction in per capita demand as a result of
conservation, it is estimated that the demand for water will exceed the available, firm supply by
about 2012. In addition to the supplies currently online or soon to go online, DWU has water
rights to approximately 102 MGD in Lake Palestine. A pipeline would have to be constructed
from the reservoir to Dallas to make the water available. Lake Palestine is currently scheduled to
go online in 2015.

DWU is faced with the development of additional water supplies within the next two decades to
continue to meet the demands of its service area. Two potential applications of recycled water
are being evaluated to assist DWU in meeting water demands. The first is the direct nonpotable
reuse of the current effluent in lieu of providing for some existing potable water demands. The
second is indirect potable reuse in which more highly treated effluent would be recycled into

DWU Recycled Water Implementation Plan ES-1
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DWU’s water supply reservoirs to augment other surface water supplies. Both applications defer
the need to develop other, more expensive and difficult to obtain water supplies. Direct
nonpotable reuse is discussed further below. Indirect potable reuse is addressed in Volume 2 of
this report.

ES.2  Suitability of DWU Wastewater Treatment Plant Effluent for Recycling

There are two types of nonpotable reuse practiced in Texas — Type I for which there is a high
probability of contact with the public and which, therefore, requires more stringent water quality,
and Type II for which public access is controlled and thus does not require the stringent water
quality of Type I. An example of Type I reuse would be irrigation of a school’s landscaping or
athletic fields. An example of Type Il reuse would be irrigation of a golf course. Over ten years
of historical effluent data from both the Central and Southside WWTPs were reviewed along
with several months of special testing related to reuse—specific parameters to determine whether
the effluents currently discharged from the treatment plants were appropriate for reuse or whether
additional treatment would be required. Based on the review, the effluents from both plants
consistently meet the Type II criteria and, except for rare excursions, meet the Type I criteria.
The initial phase of the recycled water implementation program focused on the Type II
applications.

ES.3 Potential Projects

The City of Dallas is already involved in a recycled water project with the construction of a
system to transport highly treated effluent from the Central WWTP to the City’s Cedar Crest
Golf Course for irrigation. In the current project, a study was conducted to identify the largest
water usage customers within the City and then to pair them with potential sources of wastewater
(e.g., potential use volumes vs. generated volumes within close geographic areas). The idea was
to identify areas in which it made sense either to serve the potential customers with recycled
water from one of the existing plants (Central or Southside) or to construct a small water factory
or treatment plant within the area of generation and demand. A water factory is a strategically
located wastewater treatment plant that intercepts wastewater flows from a specific area of the
collection system, treats the water to standards appropriate for specific recycled water
applications, and then delivers the effluent to end users within its geographical proximity. Four
potential recycled water service areas were identified. One of the areas, White Rock, was further
divided into two areas to evaluate the use of water factories.

Cedar Crest Corridor Service Area
Lower White Rock Service Area
Upper White Rock Service Area
Love Field Service Area
Southwest Dallas Service Area

Nk

The service areas are shown on Figure ES-2 along with the potential projects. Details of the
development of these service areas are discussed in Chapter 9. The potential projects within
each of these service areas are outlined below.
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Cedar Crest Pipeline Extension:

Phase I:  Extend the existing pipeline to the Dallas Zoo and Rock Tenn area
Phase II: Extend pipeline to Stevens Park Golf Course and Kidds Springs Park

White Rock Pipeline from the Central WWTP

A pipeline could be constructed in the White Rock Creek basin from the Central WWTP northward
to Texas Instruments, continuing on to north Dallas. This alternative would have the advantage of
eliminating the need for the two water factories in the Upper and Lower White Rock systems
(described below) but would require two pump stations to pump recycled water from the Central
WWTP to customers in the White Rock Basin. As an alternative to the pipeline from Central
WWTP, a separate system could be developed around water factories in the Upper and Lower White
Rock Service Areas.

Lower White Rock System Alternate:

Phase I:  5.0-MGD water factory and pipeline to the Arboretum

Phase II: Pipeline to Samuel Grand Park and Tenison Park Golf Course
Phase III: Pipeline to Fair Park

Phase IV: Pipeline to Lakewood Country Club

Upper White Rock System Alternate:

Phase I:  15-MGD water factory and pipeline to Texas Instruments
Phase II: Pipeline to Fair Oaks Park and Royal Oaks Country Club
Phase III: Pipeline to the Village Apartment complex

Phase IV: Pipeline to the Medical City Complex

Phase V: Pipeline to the Park Central Development area

Love Field System:

Phase I:  4.5-MGD water factory and pipeline to the Medical Complex area
Phase II: Pipeline to the DART facility located on Harry Hines
Phase III: Pipeline to Love Field Airport

Southwest Dallas System:

Phase I:  5.0-MGD water factory pipeline to Dallas National Golf Club area
Phase II: Pipeline to the Extex-Laporte area
Phase III: Pipeline to Dallas Baptist University area

ES.4 Project Feasibility and Recommended Projects for Implementation

A conceptual-level feasibility analysis was performed for each of the recycle projects and phases.
This analysis included estimating capital costs, operations and maintenance costs, and energy costs
for each of the projects and phases. Based on the feasibility analysis of the potential projects, two
projects were identified as viable projects to further develop the DWU recycled water program.
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Table ES-1 identifies the projects that are recommended for further consideration in the near term,
including an estimate of the potential volume of recycled water that could be used by customers
initially identified, followed by a projected volume based on extension of the original delivery
systems or on bringing other customers online. These flow projections are followed by a
recommended capacity for the proposed delivery systems. The delivery capacity exceeds the
projected supply needs to allow for growth of the customer base demand. Several cities have found
that once recycled water is available, the demand for it increases significantly. The final three
columns show estimates of the capital, operations and maintenance, and energy costs.

TABLE ES-1
RECYCLED WATER PROJECT RECOMMENDED FOR FURTHER DEVELOPMENT

Identified | Projected | Delivery
Average | Average | System
Usage Supply | Capacity

(MGD) (MGD) (MGD) ($MM) Annual Annual

Capital O & M Costs Energy

Project Costs Costs

Cedar Crest Pipeline

1.74 1.75 3.50 $ 6.50 $ 162,500 | $ 60,168
Extend pipeline to Zoo, Rock-Tenn Area
White Rock Pipeline Alternative 7.37 16.50 30.00 $55.20 | $1,380,000 | $825,159
Total Recommended System 9.11 18.25 33.50 $61.70 | $1,542,500 | $885,327

The recommended systems involve two projects with a potential direct, nonpotable reuse quantity of
nearly 20 MGD. The use of recycled water in these applications does not eliminate the need to
develop other water supplies, but it does defer the need to expand existing treatment facilities and
bring additional water supplies online for as much as three years.

ES.5 Moving Forward — Further Implementing DWU’s Recycled Water Program

DWU has already embarked on implementing a recycled water program with its Cedar Crest Golf
Course Project. Further implementation of recycled water projects should involve the following
actions.

* Develop policies and procedures to provide an orderly, safe protocol for the design,
construction, and operation of recycled water projects.

* Incorporate the recycled water function into the DWU’s existing utility structure. It is
recommended that the function initially be organized under a Program Manager in the Water
Utility because other cities have found that the sale of recycled water from a water utility is
more successful than the sale of water from a wastewater utility. Incorporating the function
under the water utility does not ignore the role that the wastewater utility plays in producing
the valuable product being sold. Figure ES-3 illustrates how a recycled water program
involves several departments within a city.
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Incorporating Recycle Water Operations into Existing DWU Operations

><>< Recycled Water
Tank
< _| #
WWTP Water
or Distribution
Water Fact Grou
ater Factory . Pumping R ! p
] Ll Ll
Group [
< >
Wastewater Water
Operations Operations
FIGURE ES-3

Incorporating Recycled Water Operations
and Existing DWU Operations

» Update the City’s recycled water ordinance to better reflect the City’s current position of
encouraging recycled water projects and use. Elements to be addressed should include, at a
minimum, the following considerations:

Setting the recycled water rate at 75 to 80 percent of the potable water rate,

Restricting the sales of raw water in the targeted recycled water service areas and
contesting term water rights permits,

Financing recycled water projects as alternative water supply projects,

Modifying cross-connection policies to address the specific issues associated with
recycled water projects, and

Allowing the recycled water operations group the ability to enforce rules and regulations.

Y VV VYV

It is important to develop and enforce the codes associated with the development of recycled
water projects to ensure the safety of the public and encourage the appropriate use of
recycled water.

* Prepare and submit a Chapter 210 Water Reclamation Notification to TCEQ that covers the
potential reuse projects.

* Develop a Public Information/Public Awareness campaign regarding recycled water. Public
involvement and buy-in to recycled water projects is critical to success.

* Operate and analyze the Cedar Crest Golf Course pilot project recycled water supply
operations, expanding the project to include additional customers.

Implement selected recycled water projects as identified in this report.
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* Perform marketing analysis of potential recycled water customers to expand projects.
* Develop a DWU and User Contract.

A schedule for implementation is presented in Table ES-2 and Figure ES-4. The implementation
schedule will be subject to refinement based on customer interest and commitment toward recycled
water and on funding availability.

The implementation of the recommended recycled water projects will provide a dependable supply of
water for the users. Additionally, it will be beneficial to the City of Dallas in extending the life of
existing water supplies and water treatment and distribution infrastructure. Furthermore, it will serve
as a major component of the City’s water conservation strategic plan to reduce the daily per capita
consumption of the City’s customers. These projects represent an extension of the City’s policy to be
a good steward of the water resources.

ES-12 DWU Recycled Water Implementation Plan



TABLE ES-2
DALLAS WATER UTILITIES
RECYCLED WATER IMPLEMENTATION PLAN

FISCAL YEAR 2004 (not shown in Figure ES-4)

Develop Recycled Water Implementation Plan.
Monitor and evaluate operation of Cedar Crest golf course pilot recycled water project.
Continue wastewater treatment plant testing of additional parameters.

FISCAL YEAR 2005

ap |jooad

Perform Administrative Actions

o Initiate actions to establish recycled water organizational structure.

o0 Develop and adopt policies and procedures.

0 Update City ordinances (i.e., rates, financial provisions.

o Develop and adopt recycled water standard contract.
Perform Cedar Crest Pilot Evaluation.
Continue wastewater treatment plant testing of additional parameters. Based on
monitoring results, initiate operations enhancement program, if necessary.
Revise Chapter 210 Notification.
Initiate Public and Water Customer Recycled Water Awareness Program.
Initiate recycled water marketing and sales activities.
Finalize routing delineation and surveying for Cedar Crest pipeline extension.
Begin right-of-way acquisition and design for Cedar Crest pipeline extension.

oOooOoo oOa4a

FISCAL YEAR 2006

Perform Cedar Crest Pilot Evaluation.

Continue wastewater treatment plant testing of additional parameters.
Continue Public and Water Customer Recycled Water Awareness Program.
Continue recycled water marketing and sales activities.

Continue design for Cedar Crest pipeline extension.

FISCAL YEAR 2007

Continue wastewater treatment plant testing of additional parameters.

Continue Public and Water Customer Recycled Water Awareness Program.
Continue recycled water marketing and sales activities.

Construct Cedar Crest pipeline extension.

Perform routing delineation and surveying for White Rock Creek corridor pipeline.

FISCAL YEAR 2008

Continue wastewater treatment plant testing of additional parameters.

Continue Public and Water Customer Recycled Water Awareness Program.
Continue recycled water marketing and sales activities.

Perform right-of-way acquisition and design for White Rock Creek corridor pipeline.

FISCAL YEARS 2009-2012

Continue wastewater treatment plant testing of additional parameters.

Continue Public and Water Customer Recycled Water Awareness Program.
Continue recycled water marketing and sales activities.

Initiate and complete phased construction of White Rock Creek corridor pipeline.

oOooOo |\ oooOo |\ oDoooop [Oooood
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CHAPTER 1

INTRODUCTION

1.1 Background

Since 1881, the City of Dallas has worked and continues to work to develop water resources in
order to provide its citizens and industries with a reliable supply of safe water, supporting healthy
population and economic growth. Dallas, along with many other cities throughout the country, is
looking closely at opportunities to use highly treated effluent or recycled water to replace and/or
augment other sources of water in meeting water demands.

Recent long-range water supply planning efforts have identified significant needs for future water
supplies. During the past several years, the peak demand on the potable water system has
increased resulting in the need for water treatment plant expansions and improvements to both
the raw water and potable water transmission systems. The City’s commitment to using water in
an efficient manner and the realization that new water supplies are difficult and expensive to
obtain have encouraged DWU to seek creative solutions (e.g., water conservation, use of recycled
water, etc.) for meeting the water needs of its customers. Therefore, augmentation of current
water supply lakes with recycled water and a viable recycled water system are part of the long-
range plan for Dallas.

As part of the regional planning efforts in Texas, the Texas Water Development Board (TWDB)
has promoted and encouraged regions to increase water conservation. To help support the
development of a recycled water implementation plan, DWU applied for and received a grant
from the TWDB. The TWDB Regional Facility Planning Grant provided approximately half of
the budget for the basic service tasks of this project. Additionally, DWU added and supported a
number of special service tasks in the scope of work to supplement and further develop the
implementation plan.

In the fall of 2003, a team led by Alan Plummer Associates, Inc. (APAI) was authorized by the
City of Dallas Water Utilities Department (DWU) to develop a Recycled Water Implementation
Plan. This project was supported by the Texas Water Development Board (TWBD) through
TWDB Contract No. 2003-483-486 with the City of Dallas. The APAI team included Baker
Consulting; Chiang, Patel & Yerby, Inc. (CP&Y); Read, Stowe & Yanke, LLC; and consultants
Dr. James Crook, Ph.D, P.E.; and Mr. Joseph Towry. Dr. Crook is a nationally recognized leader
in the field of reclaimed water and served as one of the editors of the EPA Water Reuse Guidance
Document. Mr. Towry is Director of Utilities for St. Petersburg, Florida, where a large reclaimed
water system including dual water supplies for residential customers was constructed and
continues to grow.

The project involves evaluating two different options for the use of recycled water — direct,
nonpotable reuse and indirect potable reuse through the augmentation of raw water supplies. The
nonpotable use options are addressed in this volume (Volume 1) of the report. The raw water
augmentation options are addressed in Volume 2 and are described only briefly in this document.
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1.2 Project Scope

The goals of this project were to develop an implementation plan identifying appropriate uses for
highly treated effluent from City of Dallas’s Southside and Central wastewater treatment plants
and/or from new water factories, and to develop the conceptual plans for several reclaimed water
projects that could be constructed and put into service in the near future. Dallas is committed to
conserving water and views nonpotable reuse as a significant element in its plan to conserve.

The scope of the project included the following items either for review or to generate options to
be used as parameters in the feasibility analysis to develop reuse plan recommendations:

» Review previous DWU reports or studies regarding reclaimed water.

* Review reclaimed water quality regulations at both the state and national levels.

* Evaluate the Central and Southside WWTPs’ effluent quality relative to potential
recycled water project requirements.

* Review population and flow forecasts.

* Develop a list of potential recycled water customers based on water use records.

* Review the roles of public perception and education in recycled water projects.

* Develop a public information program to support the recycled water implementation
plan.

* Identify potential recycled water uses/options.

* Identify service areas, demands, and potential locations for recycled water projects.

» Conceptualize potential projects and develop list of alternatives.

* Perform feasibility analysis on the list of alternatives and identify most viable projects.

* Identify code, regulatory, and administrative infrastructure needed to support a recycled
water utility within the DWU operations organizational structure.

* Develop a recycled water plan including recommended projects and infrastructure needs.

Initially, the project included only minimal evaluation of utilizing recycled water to augment raw
water supplies. However, during the course of the project, the City of Dallas became more
interested in the potential for augmenting raw water supplies with recycled water and expanded
the scope to include a more extensive investigation of raw water augmentation. Augmentation
will be briefly discussed in this volume (Volume 1) of the report and addressed in detail in
Volume 2. At the same time that the City is developing this recycled water implementation plan,
it is also looking very carefully at ways to conserve water. DWU’s Water Conservation Public
Awareness Program is being coordinated with the development of the recycled water
implementation plan to ensure a unified focus on the overall approach to good stewardship of the
water resources available to Dallas. The results of the water conservation project will be
incorporated into a Five-Year Strategic Plan for Water Conservation.

The project objectives were achieved by reviewing previous studies, meetings and workshops
with DWU staff, assessing current and future water needs, and diagnostic tasks carried out by the
project team to develop viable projects. These potential projects were then analyzed based on
engineering and economic feasibility to define the recommended reuse options.
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1.3 Organization of Report

This report is generally organized by the major tasks in the scope of work for this project. An
executive summary precedes the main body of the report. Following the current introductory
chapter, the remaining chapters of the report address the topics listed below:

Chapter 2:
Chapter 3:
Chapter 4:

Chapter 5:

Chapter 6:

Chapter 7:

Chapter 8:

Chapter 9:

Chapter 10:
Chapter 11:
Chapter 12:

Chapter 13:

Historical water reuse studies.
Water demands, supplies, and needs.
Reclaimed water standards and regulations at the state and national level.

Suitability of current Central and Southside WWTPs’ effluents relative to
recycled water project requirements.

Examples of state and national recycled water projects.

Public perceptions and public relations impacts on the success of recycled water
projects.

Potential recycled water customers.

Recycled water service areas and potential projects.

Project feasibility and recommendations for implementation.
Recycled water program organizational structure.
Regulations, policies, and recycled water pricing.

Recommended implementation plan.
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CHAPTER 2

DWU HISTORICAL REUSE PROGRAM EVALUATIONS

2.1 Introduction

Utilizing recycled water to supplement potable water supplies has been evaluated by Dallas
periodically over the past two decades. The City is in the process of constructing its first
recycled water project - delivery of Central WWTP effluent to the City’s Cedar Crest Golf
Course. The following documents record the history of recycled water studies for the DWU
service area and form the foundation for the current plan development.

* Reclaimed Water Study, CH2M Hill, et. al., August 1993.

* Draft 2005 Update - Long Range Water Supply Plan, Chiang, Patel & Yerby, Inc., March
2005.

e Region C Regional Water Supply Plan (Senate Bill 1)

e  DWU Water Rights Permit Application

* Texas Commission on Environmental Quality (TCEQ) Water Rights Permits
Applications by major water providers in Texas.

The scope and findings of each of these studies are briefly described below.
2.2 Reclaimed Water Study, August 1993

As part of its permit renewal in October 1991, the City of Dallas performed a reclaimed water
study. CH2M Hill, et al., were authorized by the City of Dallas to conduct a Major Interceptor
Study and Wastewater Master Plan Update for Dallas Water Utilities (DWU). One part of this
project was a reclaimed water study, since the TCEQ [formerly Texas Water Commission
(TWCQ)] required that such a study be completed concurrent with the renewal of all TWC
wastewater discharge permits.

A major focus of the Reclaimed Water Study was to determine if the use of highly treated
wastewater effluent in lieu of potable water for non-potable needs was a cost-effective alternative
to developing new water sources and/or raw water conveyance systems. DWU’s goals were to
implement recycled water projects where practical and cost-effective and to implement a
planning program for future recycled water projects.

The scope of the Reclaimed Water Study included the following components:

* Assessment of water supply and demand.

* Identification of potential areas for recycled water use.

» Identification/inventory of potential uses/options for recycled water.
* Analysis of feasible recycled water options.

* Identification of project constraints and benefits of implementation.
* Conceptual engineering of selected recycled water options.

* Identification of implementation and funding options.
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The study report also documented that DWU was already using recycled water as a potable water
supply, since at the time over 13 percent of the dependable yield of DWU water rights was
WWTP effluent discharged by upstream water users. DWU considered these return flows to be
an integral part of its future water supply and predicted that the percentage would increase to
more than 16 percent by 2050.

Eleven potential recycled water projects were identified and evaluated of which three were
selected for further study, development of conceptual design, and evaluation of feasibility. Four
of the eleven projects included potable water supply augmentation, since potable water supply
augmentation can be an effective option for delaying the need for developing new water supply
sources. However, none of these augmentation projects were selected for further study because
of the high capital costs of pipelines and additional water treatment facilities required. The three
recycled water projects selected for further development included:

* Cedar Crest Corridor, including providing recycled water to Rock-Tenn, the Dallas Zoo,
and the Cedar Crest Golf Course with treated effluent from the Central WWTP.
Note: DWU is now proceeding with a portion of this project by supplying recycled
water to the Cedar Crest Golf Course for irrigation.

* Love Field Corridor, which included a new “water factory” at the existing Bachman
Stormwater Overflow Treatment Plant and supplying industrial customers in the Love
Field/Harry Hines area in two phases.

* Far South Dallas/Red Bird Corridor, which included a new “water factory” that would
supply a wide variety of customers in South Dallas and be implemented in three phases.
Table 2-1 shows the peak and average recycled water demands for these three projects.

TABLE 21
RECYCLED WATER DEMAND, 1993 RECLAIMED WATER STUDY

Estimated Avg. Assumed Peak
Recycled Water | Recycled Water
Recycled Water Demand Demand
Project Phase (MGD) (MGD)
Cedar Crest Total 0.68 2.72
Corridor
Love Field Corridor Phase 1 0.31 1.24
Phase 2 0.12 0.48
Total 0.43 1.72
South Dallas/Red
Bird Corridor Phase 1 0.25 1.00
Phase 2 0.13 0.52
Phase 3 0.23 0.90
Total 0.61 2.44

2-2
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The proposed water factories would have to meet water quality standards requiring advanced
secondary treatment, similar to the level of treatment provided by the Central and Southside
WWTPs. No biosolids processing facilities would be required since the solids would be returned
to the sewer interceptor to be transported to the Central WWTP for processing.

Several issues were identified that have an impact on the probable success of a recycled water
project including:

* Public Acceptance

* Project Economics

*  Water Rights

* Institutional/Regulatory Requirements
* Environmental Impacts

Public Acceptance

Based on a review of other recycled water programs, public acceptance of recycled water projects
was deemed to be critical to their success. The study also considered the perceived attitude of
Dallas citizens toward conservation and environmental issues. The study concluded that recycled
water used for industrial process water would be considered more favorably by the public than a
recycled water project that returns the treated water to the water supply source (supply
augmentation).

From a review of recycled water programs, the study recommended the following to enhance the
public acceptance of DWU’s recycled water program:

* Initially do not include projects with direct or indirect potable water use.

* Involve public information committees.

* Communicate how the recycled water program works and why it is environmentally
desirable.

* Implement projects gradually.

* Clearly indicate that the use of recycled water is not a substitute for conservation.

* Educate decision makers and the public as to the economics of water supply and the role
recycled water can play in preserving the environment.

Project Economics

The study recognized that recycled water can be a valuable and marketable commodity; and, as
such, pricing and promotion are critical to market development. Chapter 49, Section 18.5, of the
Dallas City Code has rules for funding recycled water projects and for pricing the recycled water.
The code requires all users to pay for all capital costs for distribution and sets the price for
recycled water at 50 percent of the price of raw water. These rules will likely prevent the
implementation of most recycled water projects.

DWU would initially have to subsidize the recycled water system and pay for capacity beyond
that required for the initial customers to allow for future system expansion. The existing City
Code would need to be modified to allow for these subsidies.
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A pricing strategy should consider a combination of direct costs and some recovery of lost
revenue from potable water sales. DWU should also consider creating zones where use of
recycled water is required and perhaps require certain users to locate only in these zones.

The costs (capital, annual, and unit) were estimated for the three developed projects as presented
in Table 2-2.

TABLE 2-2
RECYCLED PROJECT COSTS, 1993 RECLAIMED WATER STUDY
Est. Recycled
Capital Costs | Annual Costs Water Costs
Recycled Water Project Phase ($MM) ($mm) @ ($/1000 gal)
. Complete
Cedar Crest Corridor Project (b) 2.163 0.258 1.05
Love Field Corridor Phase 1 4.412 0.583 5.15
Complete
Project ® 6.353 0.785 5.00
South Dallas/Red Bird | 5 o 4 5.128 0.687 7.53
Corridor
©)
Phase 2 2,562 0.957 6.90
Complete
Project 10.983 1.319 5.92

Notes: (a) All costs are in 1993 dollars.

(b) Complete project capital and annual costs are stand-alone and assume entire project was
completed without phasing.

(c) Phase 2 capital costs are the costs to expand the facilities. Phase 2 annual cost are for Phase 1 and
Phase 2 combined.

(d) Annual costs include debt service, operating and maintenance costs, and power costs.

(e) Equipment life assumed to be 20 years

(f) Power cost was based on $0.07/kWhr

(g) The 20-year interest rate for bond revenues was assumed to be 7 percent.

Water Rights

The study acknowledged that the impact of recycled water use on water rights had not been
clearly defined by the TWC, the legislature, or the courts. However, three key issues were
identified that were likely to affect recycled water in the Dallas area:

*  Ownership of Effluent/Recycled Water. Right of use remains with DWU as long as its
use conforms to DWU’s water rights permit and the water is controlled by DWU, i.e.,
maintained in pipes, tanks or constructed channels.

* Transfer of Recycled Water to Other Watersheds. DWU has permits to transfer water
between river basins in some of its water rights agreements, but this authority needs to be
investigated.

2-4 DWU Recycled Water Implementation Plan



* Return-to-Stream-Flow Requirements. In 1993, DWU was not required to return
effluent to the stream as long as the water was being devoted to municipal users. This
issue may have to be defended if downstream water users become adversely affected by
flow reductions.

Institutional/Regulatory Requirements

The study identified regulatory factors that may impact a recycled water project to include water
rights agreements, Texas Water Commission (TWC now TCEQ) regulations, City ordinances,
stormwater and wastewater discharge permit requirements from EPA and the TWC, and
regulations in customer cities. The TWC adopted new Texas Administrative Code (TAC),
Chapter 210 (now Chapter 210), “Use of Reclaimed Water,” in 1990.

Environmental Impacts

The study determined that the net environmental effects of a recycled water program are positive.
Such a program would reduce loadings on the Trinity River and reduce overall demand on the
water supplies. No public health dangers were identified for use of recycled water under the
conditions required by TWC regulations. Application of recycled water with the quality as
proposed in the projects identified had been shown to be safe in other areas of the country. A
monitoring program would be required to protect public health and safety.

Benefits and Constraints Summary

Table 2-3 summarizes the benefits and constraints identified in the 1993 Reclaimed Water Study.
Recommendations and Insights Related to Recycled Water from Reclaimed Water Study
The major conclusions of the 1993 Reclaimed Water Study were:

* According to the study, there are historically two drivers that make recycled water use
cost-effective:

» Insufficient water supply
» A need to remove wastewater effluent from the receiving body of water

Unless one of these factors is present, it is generally less expensive to use a conventional potable
water supply and treatment facilities for all water needs than to develop a recycled water system.
At the conclusion of the Study in 1993, DWU was found to have neither of the above driving
forces.

* Providing recycled water was not a cost-effective method of supplementing potable water
supplies and/or postponing DWU’s planned water and wastewater capital improvements
at that time.

*  DWU should analyze recycled water projects as part of its ongoing water and wastewater
systems planning.
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TABLE 2-3
BENEFITS AND CONSTRAINTS OF RECYCLED WATER USE BY DWU
(FROM 1993 RECLAIMED WATER STUDY)

Benefits

Constraints

10.

Demand on area lakes is reduced; the
supply of water is increased.

Reducing raw water demand, especially
peak demand, enhances water
conservation goals.

Water recycling is an environmentally
desirable use of effluent.

TWC permit renewal requirements are
satisfied.

Water recycling is an additional
environmentally acceptable “tool” for water
resources.

Total discharges and loadings on the
Trinity River are reduced.

A secondary source of water of appropriate
quality for urban irrigation and many
industrial process applications is provided.
Water to which DWU already has rights is
more fully used to benefit DWU customers.
Water factories would reduce load on the
Central WWTP.

Costly water treatment capital
improvements could be postponed.

The City of Dallas has adequate water
supplies through the year 2035; recycled
water is not an indispensable source of
supply.

Public acceptance of recycled water for
urban irrigation could be clouded by the
perception that it is primarily a disposal
method and potential source of pollution.
Selling recycled water at a lower price in
lieu of potable water will reduce potable
water revenues.

Major water users are widely dispersed.
Growth patterns and locations of existing
WWTPs typically require long and costly
recycled water conveyance system.

No major potential recycled water user.
Texas’s anti-degradation policy may limit
economically feasible discharge to area
lakes.
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However, the study recognized the following:

Additional water supplies will likely be much more expensive to develop than they were
in the past.

Recycled water may become a cost-effective alternative to developing new supplies.
WWTP effluent quality requirements are likely to become more stringent.

In the future, it may become more cost-effective to recycle effluent than to treat it to
required levels.

In light of the above information, the study recommended the following in relation to the future
use of recycled water:

2.3

Install dual distribution systems during construction in areas targeted for recycled water
use.

Develop a public information program that effectively communicates the benefits of
recycled water use.

Develop a pricing structure that effectively recovers the costs of providing recycled
water.

Re-evaluate the use of recycled water every five (5) years, concurrent with the TWC
permit renewal application.

Draft 2005 Update — Long Range Water Supply Plan (March 2005)

The Draft 2005 Update - Long Range Water Supply Plan (LRWSP) projects the water supply
needs and available supply through 2060. This draft version of the update was completed in
March 2005 by Chiang, Patel & Yerby, Inc. and includes recommendations provided by this
report and Volume 2 of the Recycled Water Implementation Plan (related to indirect recycling).
The issues addressed in this update are similar to those addressed in the previous 1989 and 2000
Plan, and similar procedures were generally followed. The following summarizes the Plan
Update with emphasis on recycled water issues.

The City of Dallas has been a leader in planning for future water supply in the North Texas area.
The Plan Update was developed concurrently with Texas Water Development Board’s Regional
Water Plan efforts, including Region C, of which DWU is a part. The update was coordinated
with Region C’s population and water demand projection efforts as well as water supply issues.

The Plan Update included the following chapters:

Planning and Service Area
Population Projections

Water Demand Projections

Water Rights and Reservoir Yields

DWU Recycled Water Implementation Plan
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*  Water Supply Alternatives

» Evaluation of Water Supply Alternatives

»  Future Water Supply Recommendations

» Existing Water Treatment Plant Capacity

*  Future Water Treatment Plant Capacity

» Existing Raw Water Conveyance Capacity
*  Future Raw Water System Improvements

The following paragraphs detail the scope and findings of the Draft 2005 LRWSP Update.
Planning and Service Area

As of 2005, DWU served 21 treated water and 6 raw water customers in Dallas, Denton, Collin,
Kaufman, Ellis, and Tarrant Counties. The recommended planning and service area was the
same as per the 2000 Supply Plan, except as follows:

* The City of Grapevine was added as a raw water customer.

* Red Oak, Rockett SUD, and Ellis County WCID #1 were added as treated water
customers in Ellis County.

» Johnson County SUD was added as a potential customer.

Population Projections

Historical and projected population data were gathered and reviewed for the current and potential
use cities and regions, including data from:

* Texas Water Development Board (TWDB)

* North Central Texas Council of Governments (NCTCOG)
* Dallas Water Utilities (DWU)

* Current and potential customer cities

* U.S. Bureau of the Census

Table 2-4 is a summary of the population forecast for the Total DWU Planning and Service Area:

TABLE 2-4
POPULATION PROJECTIONS
2005 DRAFT LRWSP UPDATE

Year Population
2000 2,247,189
2010 2,770,001
2020 3,245,802
2050 4,253,734

As the March 2005 Draft Long Range Water Supply Plan population projections were not
available at the time this study was performed, the November 2003 TWDB projections were used
for the calculation of available recycled water within the DWU service area. A detailed
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discussion of the population projections and methodology for calculation of wastewater flows is
presented in Chapter 3.

The 2005 Draft LRWSP Update also included comparisons of the various water supply projects
and provided breakdowns for each city/region.

Water Demand Projections

The LRWSP Update team obtained and analyzed historical water demand data from the
Pumping, Planning, and Wholesale Services Divisions of DWU. From these data, the team
estimated the following:

* Per Capita Water Demand

» Effect of Conservation

* Average-Day Water Demand
» Peaking Factors

* Impact of Drought Conditions
* Peak-Day Demands

Table 2-5 is a summary of the water forecast for the Total Water Demand, including Dallas plus
current and potential treated and raw water customers. All of these projections are for average-
day demand under long-term drought conditions.

TABLE 2-5
WATER DEMAND PROJECTIONS
2005 DRAFT LRWSP UPDATE

Water Demand
Year (MGD)
2010 529
2020 606
2060 847

Existing Reservoir Yields
The City of Dallas uses, or has rights to, water from the following reservoirs:
Eastern System:

* Lake Ray Hubbard on the East Fork of the Trinity River near Rockwall, Texas
* Lake Tawakoni on the Sabine River south of Greenville, Texas

Western System:

* Ray Roberts Lake on the Elm Fork of the Trinity River north of Lewisville, Texas
* Lewisville Lake on the Elm Fork of the Trinity River near Lewisville, Texas
* QGrapevine Lake on Denton Creek near Grapevine, Texas
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Unconnected Reservoirs:

» Lake Palestine on the Neches River south of Tyler, Texas
* Lake Fork on Lake Fork Creek west of Quitman, Texas

Elevation-area-capacity data were gathered and adjusted for the impact of sedimentation through
year 2060. Table 2-6 summarizes the projected water supply sources available:

TABLE 2-6
WATER SUPPLY PROJECTIONS
2005 DRAFT LRWSP UPDATE
Dependable Supply Available to DWU [MGD]

Source 2010 2020 2030 2040 2050 2060
E:E;}f:@fvﬂle Lake ® 152.3 150.5 148.7 146.8 145.0 1433
Grapevine Lake ) 6.5 6.1 5.7 53 4.9 4.5
Lake Ray Hubbard 66.3 66.3 66.3 66.3 66.3 66.3
Lake Tawakoni 163.9 162.7 161.5 160.3 159.0 157.8
Lake Fork © 107.0 107.0 107.0 107.0 107.0 107.0
Lake Palestine © 102.0 101.1 100.2 99.3 98.4 97.6

Reservoir Subtotal 598.0 593.7 589.4 585.0 580.6 576.5
Other Sources ¥
CF75©® 10.0 10.0 10.0 10.0 10.0 10.0
Permit 5414 8.9 8.9 8.9 8.9 8.9 8.9
Return Flows © 30.7 39.9 474 54.1 62.3 71.0
Non-Reservoir Subtotal 49.6 58.8 66.3 73.0 81.2 89.9
Total Supply 647.6 652.5 655.7 658.0 661.8 666.4

Notes: (1) DWU’s share of Ray Roberts Lake’s firm yield is 74.0 percent, and 95.18 percent of Lewisville

Lake. The balance is controlled by the City of Denton.

(2) DWU'’s share of Grapevine Lake’s firm yield is limited to 8.9 MGD per pending reservoir
allocation plan.

(3) Lake Fork and Lake Palestine are not connected to DWU system.

(4) Elm Fork of the Trinity River exclusive of Ray Roberts Lake, Lewisville Lake, and Grapevine
Lake

(5) Existing DWU CF75 permit allows for the use of 10.0 MGD of flow being added to the Trinity
River below Lewisville Lake and Grapevine Lake.

(6) The supply shown is 40% of projected return flows to account for future unknowns in diversions
and developments.

Water Rights

For the purposes of the existing water rights summary, the reservoirs comprising DWU’s system
are subdivided into the “western” and “eastern” systems that correspond to the existing water
treatment system infrastructure, including the Elm Fork and Bachman Water Treatment Plants
(western) and the East Side Water Treatment Plant (eastern).
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Western Reservoirs:

* Ray Roberts Lake on the Elm Fork of the Trinity River (Trinity River Basin)

* Lewisville Lake on the Elm Fork of the Trinity River (Trinity River Basin) downstream
of Ray Roberts Lake

* Grapevine Lake on Denton Creek, a tributary of the Elm Fork of the Trinity River
(Trinity River Basin)

All three western reservoirs are multipurpose U.S. Army Corps of Engineers’ (USACE)
impoundments in which DWU holds water rights for water supply and storage. The annual
diversion authorizations correspond to the original water supply storage capacity rather than their
firm yields. This authority results in water rights that greatly exceed the firm (or dependable)
yields that could be withdrawn during the drought of record. In addition to the reservoirs, DWU
holds water rights for uncontrolled portions of the ElIm Fork watershed.

Eastern Reservoirs:

* Lake Ray Hubbard on the East Fork of the Trinity River (Trinity River Basin)
* Lake Tawakoni on the Sabine River (Sabine River Basin)

* Lake Fork on Lake Fork Creek (Sabine River Basin)

» Lake Palestine of the Neches River (Neches River Basin)

Lake Fork Reservoir and Lake Palestine are not currently connected to the DWU system. DWU
holds the water rights in Lake Ray Hubbard. The Sabine River Authority of Texas (SRA) holds
the water rights for Lake Tawakoni and Lake Fork. The Upper Neches River Municipal Water
Authority holds the Lake Palestine water rights. Water rights for the eastern reservoirs are based
on the original firm yield estimates for these reservoirs.

Existing Raw Water Conveyance Capacity

DWU’s raw water is supplied by reservoirs in the Trinity and Sabine River basins. Raw water
from the western reservoirs is conveyed to the Bachman and Elm Fork water treatment plants by
gravity through rivers and creeks, and then by pump stations at the plants. Raw water from the
eastern reservoirs is pumped to the East Side Water Treatment Plant from pump stations located
at the lakes. Table 2-7 summarizes the existing raw water conveyance capacities.
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TABLE 2-7
RAW WATER CONVEYANCE CAPACITIES

Total Largest Firm
Capacity Pump Capacity
Water Treatment Plant (MGD) (MGD) (MGD)

Western System
EIm Fork WTP 376 38 338"
Bachman WTP 200 40 160
Western System Subtotal 576 n/a 498
Eastern System
East Side WTP
Forney PS 352 58 200 ®
Iron Bridge PS & Tawakoni Balancing 260 Pump 35 225
Reservoir 240 Grav
Eastern System Subtotal 460 © n/a 440 %
DWU System Total ©) 1036 n/a 938

Source: March 2005 Draft Update Long Range Water Supply Plan

Notes: (1) Total firm capacity equals the sum of individual capacities minus the largest pump
in the group.

(2) For eastern system, the firm capacity is controlled by the water rights permit for Lake
Ray Hubbard (limited to 200 MGD) plus the gravity capacity from the balancing
reservoir (240 MGD).

(3) DWU overall system capacity equals sum of western and eastern systems.

(4) Iron Bridge PS capacities are based on 24-hour operation at full capacity (not time-of-
day electrical metering).

(5) The Water Rights Permit for Lake Ray Hubbard limits diversion rates to 200 MGD.

(6) For eastern system, the total capacity is controlled by the water rights permit for Lake
Ray Hubbard (limited to 200 MGD) plus the pumping capacity from the balancing
reservoir.

Existing Water Treatment Capacity

At the time current construction projects are completed in the Spring of 2006, the three existing
water treatment plants (WTPs), will have a net treatment capacity of 910 MGD. [Note: “Net”
capacity is the capacity deliverable to the customers and includes about 10 percent of the treated
water used for operation of the plant.] The treatment capacity is also dependent on the ability to
move water from the WTP to the customer demands. Table 2-8 summarizes the WTP capacities.
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TABLE 2-8
WATER TREATMENT PLANT CAPACITIES

Current Year 2005

Current Treated Year 2005 Treated

Current Net Water Firm | Historical Net Water

Water Treatment | Treatment Pumpingz Peak Treatment Pumpin

Treatment Capacity Capacity | Capacity " Pumping‘2’3) Capacity(‘" Capacity( 4)

Plant (MGD) (MGD) (MGD) (MGD) (MGD) (MGD)
Elm Fork 330 320 310 291.9 320 310
Bachman 140 (2) 135 155 125.7 150 150
East Side 450 440 440 397.1 440 440
Total System 920 895 885(1) 791.3 910 900

Notes: (1) Listed capacity is firm high service pumping capacity assuming the larg