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EXECUTIVE SUMMARY
ES.1 The Need for Reclaimed Water in Fort Worth

The City of Fort Worth and surrounding areas are projected to experience significant growth in
population over the next several decades. In order to help meet its future water supply needs, the City
is pursuing opportunities that include conservation and the use of highly treated wastewater effluent
to reduce demands for potable water.

The regional water supply planning process, originally mandated by the 75" Texas Legislature in
Senate Bill 1, has identified a number of future water management strategies for the City of Fort
Worth and Tarrant Regional Water District (TRWD), who currently provides the City with raw
water. In addition to conservation and reuse, future water management strategies for TRWD in the
2006 Region C Water Plan include construction of the Marvin Nichols Reservoir in the Sulfur River
Basin, importing water from Toledo Bend Reservoir and importing water from Oklahoma.

Through Senate Bill 1 and subsequent legislation, the Texas Legislature has placed a strong emphasis
on the efficient use of water resources. As a result of Senate Bill 1, the Texas Water Code now
requires that an applicant for a water right involving an interbasin transfer of raw water develop and
implement a water conservation plan that will result in the “highest practicable levels of water
conservation and efficiency achievable..."” Since three of the planned future water supplies for
TRWD (and, hence Fort Worth) involve interbasin transfers, it will be necessary to demonstrate that
this requirement has been met prior to approval and implementation of these projects.

Water reuse has been identified as a Best Management Practice for water conservation by the Water
Conservation Implementation Task Force established by the 78" Texas Legislature under Senate Bill
1094, Therefore, in addition to other water conservation efforts, development of a water reuse
program will provide for efficient use of the City’s water resources and will assist TRWD in securing
necessary future water supplies to meet anticipated growth within the City of Fort Worth and
surrounding areas.

Although previous studies related to water reuse have identified some potentially viable alternatives
for the City, these studies have not developed a detailed, comprehensive plan that evaluates and
prioritizes alternatives for the City and its service area. The purpose of this study is to provide the
City with a plan that can be used to guide implementation of a direct reuse program to support future
water supply requirements for the City. In addition, during development of this plan, the City has
worked closely with its wholesale customers, TRWD, Trinity River Authority (TRA) and other
surrounding cities to identify potential approaches to its reuse program that could include regional
support and cooperation among these entities.

This study includes the evaluation of alternatives for direct non-potable reuse. No indirect reuse is
considered here. However, it should be noted that TRWD has been issued a water right permit to

! Texas Water Code, Subtitle B, Chapter 11, §11.085

? Texas Water Development Board, Report 362, Water Conservation Implementation Task Force, Water
Conservation Best Management Practices Guide, November 2004
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implement a major indirect reuse project that diverts return flows from the Trinity River to a
constructed wetland and ultimately into Richland Chambers and Cedar Creek Reservoirs’.
Implementation of a direct reuse program for the City of Fort Worth is intended to complement these
ongoing reuse efforts by TRWD.

ES.2 Projected Population Growth and Water Supply Needs

According to population projections from the 2005 Fort Worth Water Master Plan Update, the City’s
population is expected to exceed 1,000,000 by the year 2025. As a result of this population growth,
and growth of customer cities within the City’s water service area, average day water demands are
expected to increase to 332 MGD (371,840 acre-feet/year) and maximum day demands are expected
to increase to nearly 700 MGD (780,640 acre-feet/year). This growth will result in the need for
development of additional water supplies by Tarrant Regional Water District (TRWD), and
additional water treatment and distribution facilities by the City. Substitution of reclaimed water for
potable water usage will help to defer the need for additional raw water supplies and potable water
treatment and distribution facilities.

ES.3 Potential Reclaimed Water Users and Service Areas

An analysis of potential reclaimed water users was performed based on information from several
sources. A list of top water users, with metered water usage, was provided by the City, from which
potential customers were identified. To supplement these data, the City surveyed several potential
reclaimed water users and then met with these potential customers to discuss potential reclaimed
water quantity and quality requirements. Demands within the Mary’s Creek Basin for the anticipated
Walsh, Brown and Murrin Ranch developments were taken from a recent study conducted by Alan
Plummer Associates, Inc. (APAI) for the City.* The City of Fort Worth Parks and Community
Services Department also provided projected demands for all of its facilities that could use reclaimed
water. In addition, several surrounding cities and wholesale customers have indicated an interest in
receiving reclaimed water from the City and were included in the study. These entities were
contacted in order to determine potential reclaimed water demands.

The potential customers were evaluated based on location and ranking to identify areas of high
reclaimed water use. Emphasis was placed on locating large customers and clusters of smaller
customers. Individual projects to serve the potential customers were then conceptualized and grouped
together to form reclaimed water service areas. The following five reclaimed water service areas
were identified, and are generally shown on Figure ES-1:

1. Central System
2. Eastern System

3. Northern System

> Amendment to Certificate of Adjudication, 08-5035C (Richland Chambers Reservoir) and 08-4976C (Cedar Creek
Reservoir), Texas Commission on Environmental Quality, granted February 8, 2005.

* Draft Feasibility Study — Mary’s Creek Water Recycling Center. Alan Plummer Associates, Inc. June 2004
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4. Southern System
5. Western System

Within each of these service areas, the potential reclaimed water customers and demands were
identified, and are included in Tables ES-1 through ES-5.

ES.4 Treated Wastewater Availability

Currently, the Village Creek Wastewater Treatment Plant (VCWWTP) discharges approximately 110
MGD of treated effluent on an annual average basis. A small portion of this flow (~400,000 gpd) is
used to provide irrigation water for the Waterchase Golf Course, currently the City’s only existing
reclaimed water customer. The remainder of the effluent is available for supply to additional
reclaimed water projects and provides more than enough water to meet projected direct non-potable
reclaimed water demands for the City. However, the location of the VCWWTP on the far eastern
side of the City makes it difficult to serve all areas of the City economically from this source.

As a part of this study, the City has had several meetings with Trinity River Authority (TRA) to
discuss the potential of purchasing reclaimed water from the TRA Denton Creek Regional
Wastewater System (DCRWS) to serve potential reclaimed water customers in the northern part of
the City. TRA has indicated that it is very interested in partnering with the City in this way. The
DCRWS currently discharges approximately 3 MGD of treated effluent on an annual average basis.
This flow is projected to increase to nearly 12 MGD by 2013, and is adequate to serve the projected
reclaimed water demands in the Northern service area.

Reclaimed water can also be provided from small satellite wastewater treatment facilities, called
water recycling centers (WRCs). A WRC 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 reclaimed water applications and then delivers the effluent to users
within its geographical proximity. As is summarized below, alternatives with WRCs were considered
in all service areas except the Eastern Service Area.

ES.5 Suitability of VCWWTP and DCRWS Effluent for Reclaimed Water Projects

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 II reuse would be irrigation of a golf course. Water quality from VCWWTP
consistently meets Type I quality standards. As a part of this project, the City obtained formal
authorization from the TCEQ to provide reclaimed water for both Type I and Type II uses.

Data provided by TRA for DCRWS did not include measurements for turbidity, which is one of the
regulated Type I parameters. These data did indicate that the DCRWS effluent does consistently
meet the Type I requirements for CBOD, and with some operational adjustments and/or chlorine
disinfection could meet the Type I requirements for fecal coliform. The City is currently discussing
water quality issues with TRA in order to insure that Type I quality water could be available from
this treatment facility.
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Table ES-1: Central System Reclaimed Water Service Area Demands

Ann. Avg. System
Potential Customer Water Capacity
Demand
(MGD) (MGD)
Cobb Park"" 0.17 3.96
Gateway Park 0.05 1.21
Harris Methodist Hospital 0.05 0.05
Meadowbrook GC 0.06 1.73
Sycamore Creek GC 0.03 0.74
Sycamore Park 0.04 0.86
Trinity River Vision Project® 0.76 7.50
Woodhaven GC 0.09 1.16
Total 1.25 17.20

(1) Cobb Park is also included in the Southern System Service Area

(2) The water demands for the Trinity River Vision Project include evaporative make-up water only, and could
be expanded in the future to include irrigation water demand, once that data is available from the
developers.

Table ES-2: Eastern System Reclaimed Water Service Area Demands

Ann. Avg.
System
Potential Customer Water Capacity
Demand
(MGD) (MGD)
American Airlines 0.03 0.52
City of Arlington
JW Dunlop Sports Center 0.01 0.10
River Legacy Park 0.04 0.40
Chester Ditto Golf Course 0.17 0.50
City of Euless
Texas Star Golf Course 0.52 3.33
Texas Star 0.21 2.00
Softball World 0.02 0.50
D/FW International Airport 1.53 6.06
Riverside GC 0.24 1.28
Total 2.77 14.69
City of Fort Worth Reclaimed Water Priority and Implementation Plan ES-5
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Table ES-3: Northern System Reclaimed Water Service Area Demands

Ann. Avg.
System
Potential Customer Water Capacity
Demand
(MGD) (MGD)
Alliance Center East Assoc. 0.36 0.95
Alliance Center West Assoc. 1.12 2.96
Alliance Gateway Phase | Assoc. 0.24 0.62
Alliance Gateway Phase Il Assoc. 0.44 1.17
Alliance Gateway Phase Ill Assoc 0.56 1.48
Alliance Lonestar Association 0.43 1.13
Circle T Ranch / Westlake 0.96 2.53
Frac Water (Gas Drilling) 0.05 0.05
Texas Motor Speedway 0.03 0.07
Total 4.19 10.97

Table ES-4: Southern System Reclaimed Water Service Area Demands

Ann. Avg.
System
Potential Customer Water Capacity
Demand
(MGD) (MGD)
Alcon Laboratories 0.38 3.00
Ball Metal Container 0.01 0.01
Cobb Park"" 0.17 3.96
Glen Garden GC 0.09 0.46
Miller Brewing Co. 0.19 0.25
Mrs. Bairds Bakeries 0.10 0.10
Rolling Hills Soccer 0.15 3.65
Tarrant County College 0.01 0.31
Total 1.09 11.73

(1) Cobb Park is also included in the Central System Service Area
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Table ES-5: Western System Reclaimed Water Service Area Demands

Ann. Avg. System
Potential Customer Water Cc ity?®

Demand® | ©@Pacity

(MGD) (MGD)
Blue Haze Elementary 0.01 0.15
East of Walsh Ranch 0.16 3.92
Leonard Golf Links 0.05 1.15
Lost Creek GC 0.18 0.93
New Commercial 0.14 2.25
New Golf Course 0.74 3.89
New Park 0.20 4.72
New Public Facility 0.04 0.86
New Residential 2.07 32.84
New School 0.13 3.06
Tannahill Intermediate 0.01 0.29
West of Walsh Ranch 0.06 1.52
Total 3.79 10.00

(1) Annual average water demands as reported in the June 2004 Draft Feasibility Study for the Mary’s Creek
Water Recycling Center

(2) Intermediate storage tanks and booster pump stations are included in the Western System Service Area to
meet system pressure requirements and reduce overall system capacity requirements.

ES.6 Screening-Level Evaluation of Service Area Conceptual Projects

An initial, screening-level evaluation of conceptual treatment and conveyance projects for each
service area was performed. The purpose of this screening-level evaluation was to determine whether
each service area could be served more economically from a WRC or an existing WWTP. However,
since the Eastern System is located close to VCWWTP, no alternative with a WRC was considered
for this service area. Similarly, since the Western System is located so far away from an existing
WWTP, no alternative using an existing WWTP was considered for this service area. A description
of each alternative is provided below and a summary of the opinion of probable costs for each
alternative is provided following the descriptions. All costs are based on a capital recovery period of
20 years and an annual interest rate of 5.5%. For the screening evaluation, all costs for constructing
and operating the WRCs are included in order to compare the WRC alternatives with the alternatives
that receive water from an existing WWTP. The screening level costs do not included financial credit
for benefits.

ES.6.1 Central System Alternative 1 (C1)

Alternative C1 serves the Central System customers only, from the VCWWTP, as shown on Figure
ES-2.
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ES.6.2 Southern System Alternative 1 (S1)

Alternative S1 serves the Southern System customers only, from a proposed WRC located near
Amon Carter Park, east of [H-35 and north of [H-20, as shown in Figure ES-2.

ES.6.3 Central/Southern System Alternative 1 (CS1)

Alternative CS1 includes a proposed WRC at the site of the abandoned City of Fort Worth Riverside
WWTP. Treated effluent from the WRC would serve all customers within the Central and Southern
service areas, as shown on Figure ES-2.

ES.6.4 Central/Southern System Alternative 2 (CS2)

Alternative CS2 uses treated effluent from VCWWTP to serve all customers within the Central and
Southern service areas, as shown on Figure ES-2.

ES.6.5 Eastern System Alternative 1 (E1)

Alternative E1 uses treated effluent from VCWWTP to serve customers in the Cities of Arlington,
Euless and Grand Prairie, as well as the Centreport and D/FW areas (see Figure ES-3).

ES.6.6 Northern System Alternative 1 (N1)

Alternative N1 serves the Northern System customers from a WRC located east of IH-35, as shown
in Figure ES-4.

ES.6.7 Northern System Alternative 2 (N2)

Alternative N2 serves the Northern System customers from the TRA Denton Creek Regional
Wastewater System (DCRWS), as shown in Figure ES-4.

ES.6.8 Western System Alternative 1 (W1)

Alternative W1 serves the proposed developments within the Mary’s Creek Basins from a WRC
located between IH-20 and IH-30, as shown in Figure ES-5. As will be discussed in a later section,
due to timing of flow availability in this area, it is anticipated that initially raw water from a TRWD
raw water line will be used to provide nonpotable water service to this area. It should also be noted
that initially, Alternative W1 included service to Z Boaz Park, Z Boaz Golf Course and Hawks Creek
Golf Course. Service to these areas increased the unit cost of service significantly and, therefore, was
eliminated from the alternative. However, these customers could be considered for service in the
future.

ES.6.9 Summary of Screening-Level Evaluation

Table ES-6 presents a summary of the opinions of probable cost for all alternatives considered in the
screening-level evaluation to identify the preferred alternative in each service area. Alternatives N2
and E1 provide reclaimed water at the lowest unit cost, primarily due to the proximity of these
service areas to existing wastewater treatment facilities.
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Table ES-6: Summary of Costs for All Service Areas (without benefits)

Annual Peak

Avg. System | Capital Debt Purchase | Overall
Alt. Demand | Demand | Cost' Service O&M Energy Cost Unit Cost

MGD MGD $MM $Slyr $lyr $lyr $/1000G | $/1000G
C1 1.25 17.21 $32.70 [$2,736,000( $316,000 | $60,000 N/A $3.22
S1 1.10 11.74 $21.75 [$1,820,000( $176,000 | $221,000 N/A $2.87
CS1 2.18 19.47 $56.93 [$4,764,000( $398,000 | $439,000 N/A $3.45
CS2 2.18 14.47 $40.75 [$3,410,000( $412,000 | $135,000 N/A $2.40
E1 2.77 14.69 $15.52 [$1,298,000( $215,000 | $95,000 N/A 50.82
N1 4.19 11.07 $54.45 [$4,556,000( $304,000 | $679,000 N/A $1.84
N2 4.19 11.07 $17.09 [$1,430,000( $188,000 | $103,000 $0.25 $0.81
W1 3.79 18.12 $72.79 [$6,091,000( $455,000 | $772,000 N/A $3.03

! Net Present Value of capital cost after accounting for interest during construction.

Based on the screening-level evaluation the preferred alternatives for each service area are as
follows:

Central/Southern Service Areas: Alternative CS2
Eastern Service Area: Alternative E1
Northern Service Area: Alternative N2
Western Service Area: Alternative W1
ES.7 Preferred Alternative Phasing

A detailed evaluation of the preferred alternatives identified above was performed in order to identify
project phasing and perform the subsequent feasibility study. Figures ES-6 through ES-9 show the
identified project phases for each preferred alternative.

ES.8 Project Feasibility Evaluation

The feasibility evaluation includes an assessment of probable construction and operation and
maintenance costs for each project and the system as a whole, an evaluation of potential benefits of
the reclaimed water system, a review of potential financing strategies and funding opportunities, and
development of a recommended initial rate structure for the City of Fort Worth reclaimed water
system. In addition, it includes a discussion of administrative, regulatory and public relations issues
that may impact project feasibility.

ES-13
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ES.8.1 Benefits of Reclaimed Water Projects

A number of benefits associated with reclaimed water projects were evaluated and are presented in
Chapter 7. These include, reduction of potable water demand, reduction in nutrient and BOD
loadings to receiving streams, deferral of water and wastewater treatment plant expansions, deferral
of collection system improvements, reduction in raw water requirements and deferral of reservoir
construction. Three of the key benefits, reduction of potable water demand, deferral of water
treatment plan expansions and raw water cost avoidance are summarized below.

Reduction of potable water demand

Reduction of potable water demand is an important component of the City’s water conservation
program and is critical to acquiring permits for future water supplies. Based on an evaluation of
future demands with implementation of the preferred reclaimed water alternatives, potable water
usage is projected to be reduced by about 8.8 gpcd, which is approximately a 4.4% decrease in the
current per capita usage rate.

Deferral of water treatment plant expansions

In the 2005 Water Master Plan, a number of water treatment plant expansions and new facilities were
identified. An evaluation of the potential reduction in peak demands resulting from implementation
of the reclaimed water projects indicated that the overall required treatment capacity could be
reduced by almost 70 MGD by the year 2025. This deferral of facilities was estimated to have a value
of approximately $9.7 million (in 2006 dollars).

Raw water cost avoidance

A direct benefit to the City resulting reclaimed water usage is reduced raw water usage. Currently the
City pays TRWD $0.65/1000 gallons for raw water. Any raw water usage that is offset by reclaimed
water usage by the City or its wholesale water customers can be attributed as a direct benefit of the
reclaimed water system.

ES.8.2 Net Cost of Reclaimed Water

As discussed in the previous section, a number of benefits can be attributed to the development of
reclaimed water systems. Many of these benefits do not have a direct monetary value and are difficult
to quantify in terms of a cost savings to the City. However, as referenced above, deferral of WTP
facility expansions and avoidance of raw water costs were two benefits that were directly
quantifiable and can be credited to the cost of the reclaimed water system. Table ES-7 provides a
summary of the net opinion of probable cost with these benefits credited. With benefits, the system-
wide cost of the reclaimed water is estimated to be approximately $0.73/1000 gallons based on full
utilization of the projected demands.

ES.8.3 Financing Strategies and Funding Opportunities

Several financing strategies are available for reclaimed water projects. These include federal or state
grants, federal or state loans, and rate/fee restructuring. Capital costs can be funded through federal
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or state grants or loans. Some limited federal financing is available through the U.S. Department of
Agriculture (USDA) and U.S. Bureau of Reclamation (USBR).

Table ES-7: Summary of Costs, Recommended Alternatives, Including Benefits

Annual Peak | Identified
Service Avg. System | Capital | Capital
Alt. Area Demand | Demand | Benefits' | Cost?
MGD MGD $MM $MM
E1 Eastern 2.77 14.69 $2.08 $13.44
N2 |Northern 419 11.07 $3.14 $13.94
W1 |Western 3.79 18.12 $2.84 $37.10
Central/
CS2 |Southern 2.179 14.47 $1.63 $39.12
Total, All Projects 12.93 58.35 $9.70 $103.61
Service Debt Purchase | Operational Overall
Alt. Area Service® O&M Energy Cost* Benefits® | Unit Cost®
$Slyr $lyr $lyr $/1000G $/1000G $/1000G
E1 Eastern $1,125,000f $215,000 $95,000 N/A $0.37 $0.39
N2 Northern $1,167,000| $188,000 | $103,000 $0.25 $0.65 $0.10
W1 Western $3,105,000] $455,000 [ $772,000 N/A $0.65 $1.13
Central/
CS2 Southern [$3,273,000f $412,000 | $135,000 N/A $0.65 $1.68
Total, All Projects |$8,670,000( $1,270,000| $1,105,000 $0.08 $0.59 $0.73

'Includes credit for deferral of WTP expansions (see Section 7.3.4)- benefit distributed based on annual average demand of each
project.

% Net Present Value of capital cost after accounting for interest during construction.

?Assumes a capital recovery period of 20 years and an annual interest rate of 5.5%.

“Purchase cost applies to water purchased from TRA’s DCRWS for the Northern System.

SIncludes credit for purchase of raw water. On Eastern system, only water used by wholesale customers is credited.

Assumes 50-year project life.

State financing programs are available through the Texas Water Development Board (TWDB) and
include the Clean Water or Drinking Water State Revolving Funds and State Participation Funding.
The Clean Water State Revolving Fund is typically used to finance reuse and wastewater projects.
The State Participation Funding program enables the TWDB to assume a temporary ownership
interest in regional projects when the local sponsors are unable to assume debt for the optimally sized
facility. While this program has typically been used for water system construction, the TWDB has
indicated that it can also be applied to reuse projects if excess capacity is provided in the reuse
facilities to meet anticipated future demands. The goal of this program is to allow for the “right
sizing” of projects in consideration of future growth.

Debt recovery and operations and maintenance costs can be recovered through monthly water or
sewer rates and/or through direct charges for the reclaimed water. Many utilities have struggled with
how to set volume rates for reclaimed water. Often, in order to insure that the water is marketable,
the reclaimed water rate is set as a percentage of the potable water rate. In other instances,
elimination of effluent discharges to receiving streams was the goal of the program and reclaimed
water was provided to customers at a very minimal cost. However, as experience with reclaimed
water rate systems develops, it is becoming recognized that the best method of allocating costs is
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through a cost-of-service evaluation that is consistent and defensible. Often sharing costs among the
wastewater, water and reclaimed water users is justified and can minimize the burden on any one
group of users.

ES.8.4 Preliminary Reclaimed Water Rates for the City of Fort Worth

Several meetings were held with City staff to discuss approaches to establishing a rate for users of
reclaimed water. During these meetings, the following guidelines were established:

e The reclaimed water rate should be low enough to be marketable and to attract new customers to
the system;

e The reclaimed water rate should not be lower than the going cost of raw water (currently
$0.65/1000 gallons) and should not be higher than the going rate for potable water (currently
$2.37 - $4.01 per 1000 gallons depending on class and tier);

e The reclaimed water rate should be based on a cost-of-service evaluation of the entire reclaimed
water system as a whole;

e City of Fort Worth retail and wholesale water customers (hereafter referred to as “in-system”
customers) should pay a lower rate for reclaimed water than other “out-of-system” customers.

e Sales contracts with reclaimed water users should be formulated in a way that allows for
modification of the rates annually, based on updates to the cost-of-service evaluation.

In order to determine the basis and range of rates being used in Texas and nationally, a review of
reclaimed water rates was carried out. In Texas, reclaimed water rates for those cities that have
relatively large established reclaimed water programs range between $0.86 and $1.20 per thousand
gallons.

Based on the guidelines presented above, and the review of water rates, the City staff recommended a
preliminary initial reclaimed water rate of $0.75/1000 gallons for in-system customers. Based on a
similar structure for water rates, staff also recommended that out-of-system rates be increased by
25% to a rate of 1.25 x $0.75 = $0.94/1000 gallons. This rate has not yet been approved by the City
and, as discussed above, would be subject to modification based on future cost-of-service
evaluations.

ES.8.5 Projected Payback Periods for Reclaimed Water Projects

As a part of the feasibility evaluation, projected payback periods for each of the reclaimed water
projects were evaluated. The payback period was defined as the time elapsed between the initial
capital investment in the project and the break-even point, i.e. when the total cumulative revenue
from the project is equal to the total cumulative expenditures (including debt service and operation
and maintenance costs). It should be noted that the estimated payback period is very sensitive to
financing assumptions, such as interest rate and inflation. For this evaluation, the following
assumptions were made:
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e (apital Recovery Period = 20 years for City financing and 34 years for state participation
financing

e Project Life = 50 years

e Annual interest rate = 5.5%

e Annual inflation rate = 4.0%

e Investment return rate = 5.0%

e Initial (2006) commodity charge for raw water = $0.65 per 1000 gallons

e Initial (2006) commodity charges for reclaimed water = $0.75 per 1000 gallons (in-system)
and $0.94 per 1000 gallons (out-of-system)

In addition, it was assumed that the commodity charges for both raw water and reclaimed water
increased at the annual inflation rate. For simplicity, all operation and maintenance costs (including
energy) were also inflated at this rate.

Two financing options were evaluated. The first used a loan with equal annual debt service
payments, based on the assumptions outlined above. The second assumed that the City would obtain
state participation funding for 50% of each project from the TWDB.

Figure ES-10 summarizes the payback period for each service area and all projects as a whole, based
on the evaluation of the two financing options. Figure ES-10 indicates that the projects for the
Northern System Service Area and Eastern System Service Area have relatively short payback
periods as compared to the projects in the Western and Central/Southern Service Areas. In general,
the payback period does not vary greatly between the two financing options. However, the analysis
confirmed that for all projects as a whole, the accumulated debt is significantly less with state
participation financing.

As discussed above, reclaimed water projects provide a number of benefits, many of which are
difficult to quantify in terms of a direct financial benefit. Based on the financial evaluation of the
individual projects and the reclaimed water system as a whole (including all 4 recommended
projects), the following conclusions can be made:

e The Northern and Eastern System projects are the most cost-effective and provide the greatest
near-term benefits. These projects will serve customers that have expressed a serious interest in
receiving reclaimed water as soon as facilities can be constructed.

e The Central/Southern and Western System projects require more initial cost support than the
Northern and Eastern System projects.

e The Central/Southern System project is the most expensive on a unit cost basis. However, there
is some potential to supply additional demands in this service area, for example within the
proposed Central City Project, and to additional smaller irrigation customers along the route. The
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proposed facilities provide some additional capacity, particularly if users can be encouraged to
provide on-site storage.

Al Projects

S

Alternative
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11

O Traditional Loan
B With State Participation
\

10 20 30 40 50 60
Estimated Payback Period (years)

o

Figure ES-10: Summary of Payback Period for Reclaimed Water Projects

When evaluated as a system, the reclaimed water projects provide significant benefit to the City in
terms of reduction in per capita potable water usage, achieving water conservation goals, and deferral
of water and wastewater system facility expansions. Implementation of the reclaimed water system
will demonstrate the City’s commitment to efficient use of its water resources. This commitment is
critical to the success of acquiring new water supply sources necessary to support future growth
within the City of Fort Worth and in other communities within TRWD’s service area.

Based on the feasibility evaluation, it is recommended that the City proceed with implementation of
the reclaimed water system, including all four projects. The City should continue to explore
alternative financing approaches, including federal or state grant or loan programs, and participation
from customers and/or developers.

ES.9 Public Information Plan

The City of Fort Worth has conducted three public meetings related to the Recycled Water
Implementation Plan. The first public meeting was held early in the study and provided information
about the project team and the scope of work to be performed. The second meeting was held
following development of the initial project alternatives and provided information about proposed
service areas and preliminary project costs. The third public meeting was held following submission
of the draft report and presented a summary of the final recommended alternatives, feasibility
evaluation and implementation plan.
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In order to facilitate communications with community leaders about the proposed reclaimed water
program, a public information committee (PIC) was established. The reclaimed water PIC is a
subcommittee of the City’s water conservation advisory committee. City staff and its consultant met
with the committee on three occasions during the course of this study. The PIC discussed the
potential projects, reclaimed water system policies and procedures and potential financing and rate
structures.

ES.9.1 Proposed Public Information Program

Since well-designed public outreach programs have been demonstrated to contribute to the success of
reclaimed water projects, an important component of the City’s implementation plan will be the
development of an effective public outreach program. Such a program would identify key
stakeholder groups and use a phased approach to informing these groups, soliciting input and gaining
trust and support.

Target stakeholders in the initial phases of the recycled water program will likely include industries,
park facilities, and golf courses. Future expansion of the recycled water program will most likely
depend on generating interest with additional stakeholders for reclaimed water uses. Public
involvement with existing stakeholders and revised outreach materials will need to be developed as
appropriate to bring additional stakeholders on board.

ES.10 Reclaimed Water Implementation Plan

The primary objectives of this project are to provide recommendations and evaluate the feasibility of
reclaimed water projects for the City of Fort Worth and to develop an implementation plan for the
viable reclaimed water projects. Advancement of Fort Worth’s Reclaimed Water Program will
involve the development of a number of policies and procedures and establishment or modification
of ordinances supporting the program. The development of the program will also build upon the
experience of the Waterchase Golf Course reclaimed water project, which has been in operation since
1999. Additionally, an organizational structure will need to be established to provide the leadership,
marketing, and operations infrastructure necessary for a successful program.

The various actions for further developing the City of Fort Worth Reclaimed Water Program and
pursuing the implementation of recommended reclaimed water projects are summarized in Table ES-
8. A summary of the proposed project phasing timeline is provided in Figure ES-11 and a detailed
timeline is presented in Figure ES-12.

ES.10.1 Administrative Actions

The following are recommended administrative actions that are fundamental to the reclaimed water
program. It would be beneficial to implement these actions early in the program.

Reclaimed Water Program Organization

In order to implement a reclaimed water program, the City will need to establish a program
organization with a designated manager, limited administrative staff, functional support from Water
Operations and Wastewater Operations, and interdepartmental support. This approach will utilize the
experience of the existing water/wastewater operations staff and will minimize the initial costs of
establishing a reclaimed water program.
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Table ES-8: Reclaimed Water Implementation Steps
FISCAL YEAR 2006-2007

o Perform Administrative Actions
e |nitiate actions to establish reclaimed water program organizational structure.
e Develop and adopt policies and procedures.
e Update City ordinances (i.e. rates, financial provisions).
e Develop and adopt reclaimed water standard contract.
e Pursue state/federal funding opportunities
o Negotiate and finalize agreement with TRA for DCRWS reclaimed water.
e Identify any specific water quality requirements for potential customers. If necessary, perform testing
for additional parameters at WWTP.
e Initiate Public and Water Customer Reclaimed Water Awareness Program.
e |nitiate reclaimed water marketing and sales activities.
e Perform routing delineation and surveying for Northern System, Phase 1 pipeline and pump station.
e Perform environmental permitting for Northern System, Phase 1 pipeline and pump station.
FISCAL YEAR 2007-2008
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin and complete right-of-way acquisition and design for Northern System, Phase 1 pipeline and pump station.
e Perform routing delineation and surveying for the Western System, Phase 1 pipeline and pump station.
e Perform environmental permitting for the Western System, Phase 1 pipeline and pump station.
FISCAL YEAR 2008-2009
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Perform routing delineation and surveying for Eastern System, Phase 1 pipeline and pump station.
e Perform environmental permitting for Eastern System, Phase 1 pipeline and pump station.
e Begin construction of Northern System, Phase 1 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Western System, Phase 1 pipeline and pump station.
FISCAL YEAR 2009-2010
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin and complete right-of-way acquisition and design for Eastern System, Phase 1 pipeline and pump station.
e Complete construction of Northern System, Phase 1 pipeline and pump station.
e Perform routing delineation and surveying for Northern System, Phase 2 pipeline.
e Perform environmental permitting for Northern System, Phase 2 pipeline.
e Begin construction of Western System, Phase 1 pipeline and pump station.
e Perform routing delineation and surveying for Western System, Phase 2 pipeline and pump station.
e Perform environmental permitting for Western System, Phase 2 pipeline and pump station.
FISCAL YEAR 2010-2011
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin construction of Eastern System, Phase 1 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Northern System, Phase 2 pipeline.
e Complete construction for Western System, Phase 1 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Western System, Phase 2 pipeline.
e Perform routing delineation and surveying for Western System, Phase 3 pipeline and pump station.
e Perform environmental permitting for Western System, Phase 3 pipeline and pump station.
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Table ES-8: Reclaimed Water Implementation Steps (cont'd)

FISCAL YEAR 2011-2012

e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Complete construction of Eastern System Phase 1 pipeline and pump station.
e Perform routing delineation and surveying for Eastern System Phase 2 and 3 pipelines.
e Perform environmental permitting for Eastern System Phase 2 and 3 pipelines.
e Begin construction of Northern System, Phase 2 pipeline.
e Begin construction for Western System, Phase 2 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Western System, Phase 3 pipeline and pump station.
e Perform routing delineation and surveying for Western System, Phase 4 pipeline.
e Perform environmental permitting for Western System, Phase 4 pipeline.
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin and complete right-of-way acquisition and design for Eastern System Phase 2 pipeline.
e Begin and complete right-of-way acquisition and design for Eastern System Phase 3 pipeline.
e Complete construction of Northern System, Phase 2 pipeline.
e Complete construction of Western System, Phase 2 pipeline and pump station.
e Begin construction of Western System, Phase 3 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Western System, Phase 4 pipeline.
e Perform routing delineation and surveying for Central System, Phase 1 pipeline and pump station.
e Perform environmental permitting for Central System, Phase 1 pipeline and pump station.
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue Reclaimed water marketing and sales activities.
e Begin and complete construction of Eastern System, Phase 2 pipeline.
e Begin and complete construction of Eastern System, Phase 3 pipeline.
e Complete construction of Western System, Phase 3 pipeline and pump station.
e Begin construction of Western System, Phase 4 pipeline.
e Begin preliminary studies for Western System, Phase 7 WRC.
e Begin and complete right-of-way acquisition and design for Central System, Phase 1 pipeline and pump station.
e Perform routing delineation and surveying for Central System, Phase 2, 3 and 4 pipelines.
e Perform environmental permitting for Central System, Phase 2, 3 and 4 pipelines.
FISCAL YEAR 2014-2015
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Complete construction of Western System, Phase 4 pipeline.
e Complete preliminary studies for Western System, Phase 5 WRC.
e Begin design of Western System, Phase 5 WRC.
e Begin construction of Central System, Phase 1 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Central System, Phase 2, 3 and 4 pipelines.
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Complete design of Western System, Phase 5 WRC.
e Complete construction of Central System, Phase 1 pipeline and pump station.
e Begin and complete construction of Central System, Phase 2 pipeline.
e Begin construction of Central System, Phase 3 pipeline.
e Begin and complete construction of Central System, Phase 4 pipeline.
e Perform routing delineation and surveying for Central System, Phase 5 and 6 pipelines.
e Perform environmental permitting for Central System, Phase 5 and 6 pipelines.
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Table ES-8: Reclaimed Water Implementation Steps (cont'd)
FISCAL YEAR 2016-2017
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin construction of Western System, Phase 5 WRC.
e Complete construction of Central System, Phase 3 pipeline.
e Begin and complete right-of-way acquisition and design for Central System, Phase 5 pipeline.
e Begin and complete right-of-way acquisition and design for Central System, Phase 6 pipeline.
e Perform routing delineation and surveying for Central System, Phase 7 pipeline and pump station.
e Perform environmental permitting for Central System, Phase 7 pipeline and pump station.
FISCAL YEAR 2017-2018
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Complete construction of Western System, Phase 5 WRC.
e Begin construction of Central System, Phase 5 pipeline.
e Begin and complete construction of Central System, Phase 6 pipeline.
e Begin and complete right-of-way acquisition and design for Central System, Phase 7 pipeline and pump station.
e Perform routing delineation and surveying for Central System, Phase 8 pipeline.
e Perform environmental permitting for Central System, Phase 8 pipeline.
FISCAL YEAR 2018-2019
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin and complete preliminary studies for Western System, Phase 6 WRC expansion.
e Complete construction of Central System, Phase 5 pipeline.
e Begin construction of Central System, Phase 7 pipeline and pump station.
e Begin and complete right-of-way acquisition and design for Central System, Phase 8 pipeline.
FISCAL YEAR 2019-2020
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin and complete design of Western System, Phase 6 WRC expansion.
e Complete construction of Central System, Phase 7 pipeline and pump station.
e Begin construction of Central System, Phase 8 pipeline.
FISCAL YEAR 2020-2021
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Begin construction for Western System, Phase 6 WRC expansion.
e Complete construction of Central System, Phase 8 pipeline.
FISCAL YEAR 2021-2022
e Continue Wastewater Treatment Plant testing of additional parameters, as necessary.
e Continue Public and Water Customer Reclaimed Water Awareness Program.
e Continue reclaimed water marketing and sales activities.
e Complete construction for Western System, Phase 6 WRC expansion.
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Figure ES-11: Reclaimed Water Implementation Plan Phasing

Fiscal Year, Phase and Capital Costs in Millions of Dollars*

Project 2008-2009 2009-2010 2010-2011 2011-2012 \ 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 @ 2019-2020 2020-2021 2021-2022
Phase 2a/2b ($0.02/$1.47)

Northern y Phase 2 ($9.68
Western Phase 1 ($13.39 Phase 2 ($6.09

| Phase 1a/1b ($0.70/$1.83) | Phase 2a ($0.80)

Phase 1 ($10.22) Phase 2 ($
Eastern Phase 3a ($2.48)
Phase 3 ($1.9 Phase 4a ($0.27)
Phase 1 ($14.31)
Phase 2 ($1.31)
Phase 3 ($9.89)
Phase 4 ($0.67)

Phase 5 ($5.41)

phase 6 (50.65) |G
Phase 7 ($5.82)
Phase 8 ($2.28)

Phase 8a ($0.51)
Phase 9a ($0.15)

Central/Southern

*City Financed Customer Financed
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Figure ES-12: Reclaimed Water Implementation Plan Detailed Timeline
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Figure ES-12: Reclaimed Water Implementation Plan Detailed Timeline
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Policies and Procedures

The Reclaimed Water Program will require the development and implementation of a number of
policies and procedures. These may relate to design specifications, cross-connection control, funding
sources and rules, rate structure, site inspection authority, enforcement policies, operations and
maintenance manuals, reclaimed water user manuals and emergency response plans.

Update City Ordinances to Include Reclaimed Water Provisions

Several aspects of the reclaimed water program may require modification of existing ordinances or
creation of new ordinances. Potential considerations include:

e Establishment of pricing structure and pricing policies for reclaimed water.
e Potential restrictions on the use of raw water within the targeted reclaimed water service areas.

e Potential requirements for the use of reclaimed water for specific user groups within the targeted
reclaimed water service areas.

e Potential requirements for developers to install dual distribution systems in new developments
within the targeted reclaimed water service areas.

Reclaimed Water Customer Contract

A standard contract to be executed with reclaimed water customers should be developed and adopted.
The contract should include provisions necessary to address issues uniquely related to reclaimed
water as well as other considerations typically included in City water customer contracts. It is
important that the contract includes provisions that protect the potable water system from cross
connection with the recycled water.

ES.10.2 Other Actions

Waterchase Golf Course Reclaimed Water Project Experience

The City has been providing reclaimed water to the Waterchase Golf Course since 1999. The City
can use this project as a development tool and building block for future reclaimed water projects.
Much has been learned during the development and implementation of this project, and many of the
assumptions and policies can be reviewed and refined based on this experience and provide
beneficial knowledge for future operations and maintenance practices.

Wastewater Treatment Plant Testing Program

Based on a review of historical effluent data at Village Creek WWTP (VCWWTP) and TRA’s
Denton Creek Regional Wastewater System (DCRWS), both plants have demonstrated the ability to
meet the quality requirements for both Type I and Type II reclaimed water applications (see Chapter
5). In Type I applications, there is likely public contact in areas irrigated with reclaimed water. In
Type II projects, public contact is controlled. However, as flows from these plants increase, and
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approach their rated design capacities, careful observations should be made of the CBOD and
turbidity levels. Any trends of increased concentrations should be addressed, possibly with
optimization of operations or additional treatment capacity. Under the current flow and loading
conditions, the effluent from either plant could be used for Type I or Type II reclaimed water
projects.

Chapter 210 Reclaimed Use Notification

At the commencement of the study, the City held a reclaimed water authorization for Type II
reclaimed water service to the Waterchase Golf Course. As a part of this study, the City submitted a
general reclaimed water notification to the TCEQ to cover both Type I and Type II uses of reclaimed
water throughout a much larger service area. The notification identified a number of potential uses
for the reclaimed water. Official authorization for this notification was received from the TCEQ on
August 28, 2006. A copy of the reuse authorization is included as Appendix M.

Public Information/Public Awareness Campaign

Since well-designed public outreach programs have been demonstrated to play a significant role in
the success of reclaimed water projects, an important component of the City’s implementation plan
will be developing an effective public outreach program. Such a program would inform
stakeholders, solicit their input, and develop and enhance their support for the beneficial use of
reclaimed water. It is anticipated that this effort would continue the use of a Public Information
Committee (PIC), specific to reclaimed water, as has already been established for this project.

ES.10.3 Reclaimed Water Workgroup Goals and Accomplishments

A reclaimed water workgroup was established in order to begin the process of developing the
appropriate administrative framework to support the reclaimed water program. The workgroup held 9
meetings between October 31, 2006 and March 8, 2007. The primary goals of the workgroup were as

follows:

1. Identify and develop a general description of administrative documents necessary for the
reclaimed water program;

2. Development of draft administrative documents identified in item 1, above. Draft documents
developed by the workgroup include:

a. A reclaimed water ordinance that defines the purpose of the program, application
procedures, user and provider responsibilities, and prohibitions;

b. A standard service agreement for reclaimed water users;
c. The rate and fee structure for the reclaimed water program.
3. Identify existing City documents that require modification to incorporate aspects of the

reclaimed water program. Establish and procedure and timeline for modification of these
documents.
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Copies of the draft reclaimed water ordinance and standard service agreements are included in
Appendices N and O, respectively. It should be noted that in addition to the projects recommended in
this report, the City is planning the construction of a truck depot at its Village Creek WWTP.
Reclaimed water will be available at this depot to permitted haulers for transport to user sites. The
ordinance and service agreement documents incorporate special provisions to address this reclaimed
water hauling program.

The rate structure adopted by the workgroup is the same as the structure discussed in Section ES.8.4.
These rates include an in-system volume charge of $0.75/1000 gallons and an out-of-system volume
charge of $0.94/1000 gallons. In addition it was decided that the same general fee structure used for
the potable water system would be used for the reclaimed water system. The reclaimed water rates
will be incorporated into the City’s existing ordinance for water and wastewater rates.

The ordinance and service agreement documents, together with the rate structure are scheduled to be
taken to the City Council for approval in April 2007. Adoption of these documents by the City
Council will provide the necessary foundation to begin contracting with users once facilities have
been constructed.

ES.11 Summary- Recommended Reclaimed Water Projects

This study has identified four direct, nonpotable reclaimed water projects that can be implemented to
serve the City of Fort Worth and surrounding communities. The feasibility evaluation has indicated
that these projects are viable and provide a number of benefits to the City, its wholesale customers,
its raw water provider (Tarrant Regional Water District), and surrounding communities participating
in the reclaimed water program. In addition, a partnership with Trinity River Authority to use treated
effluent from the Denton Creek Regional Wastewater System for the Northern service area will help
TRA to defer upgrades necessary to comply with more stringent TPDES permitting requirements.

As a part of this project, the City has taken significant steps toward the implementation of its
reclaimed water program. Development of the ordinance and service agreement documents, together
with modifications to existing policy and procedure documents to incorporate specific provisions of
the reclaimed water program are well underway.

The recommendation to implement the four proposed reclaimed water projects is based on the
likelihood of customer interest and feasibility of the projects. Potential customers in both the
Northern and Eastern service areas have expressed a serious interest in purchasing reclaimed water as
soon as it is available. In addition, the developer of the Walsh Ranch area in the Western service
area has indicated willingness to install dual distribution systems for that area. The City needs to
pursue further discussions with these potential customers to finalize their commitment to reclaimed
water use. Other potential customers identified in this report should also be contacted directly to
confirm their interest, needs and expectations.
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CHAPTER 1: INTRODUCTION

1.1 Background

The City of Fort Worth and surrounding areas are projected to experience significant growth in
population over the next several decades. In order to help meet its future water supply needs, the City
is pursuing opportunities that include conservation and the use of highly treated wastewater effluent
to reduce demands for potable water.

The regional water supply planning process, originally mandated by the 75" Texas Legislature in
Senate Bill 1, has identified a number of future water management strategies for the City of Fort
Worth and Tarrant Regional Water District (TRWD), who currently provides the City with raw
water. In addition to conservation and reuse, future water management strategies for TRWD in the
2006 Region C Water Plan include construction of the Marvin Nichols Reservoir in the Sulfur River
Basin, importing water from Toledo Bend Reservoir and importing water from Oklahoma.

Through Senate Bill 1 and subsequent legislation, the Texas Legislature has placed a strong emphasis
on the efficient use of water resources. As a result of Senate Bill 1, the Texas Water Code now
requires that an applicant for a water right involving an interbasin transfer of raw water develop and
implement a water conservation plan that will result in the “highest practicable levels of water
conservation and efficiency achievable...”” Since three of the planned future water supplies for
TRWD (and, hence Fort Worth) involve interbasin transfers, it will be necessary to demonstrate that
this requirement has been met prior to approval and implementation of these projects.

Water reuse has been identified as a Best Management Practice for water conservation by the Water
Conservation Implementation Task Force established by the 78" Texas Legislature under Senate Bill
1094°. Therefore, in addition to other water conservation efforts, development of a water reuse
program will provide for efficient use of the City’s water resources and will assist TRWD in securing
necessary future water supplies to meet anticipated growth within the City of Fort Worth and
surrounding areas.

Although previous studies related to water reuse have identified some potentially viable alternatives
for the City, these studies have not developed a detailed, comprehensive plan that evaluates and
prioritizes alternatives for the City and its service area. The purpose of this study is to provide the
City with a plan that can be used to guide implementation of a direct reuse program to support future
water supply requirements for the City. In addition, during development of this plan, the City has
worked closely with its wholesale customers, TRWD, Trinity River Authority (TRA) and other
surrounding cities to identify potential approaches to its reuse program that could include regional
support and cooperation among these entities.

5 Texas Water Code, Subtitle B, Chapter 11, §11.085

® Texas Water Development Board, Report 362, Water Conservation Implementation Task Force, Water
Conservation Best Management Practices Guide, November 2004
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This study includes the evaluation of alternatives for direct non-potable reuse. No indirect reuse is
considered here. However, it should be noted that TRWD has been issued a water right permit to
implement a major indirect reuse project that diverts return flows from the Trinity River to a
constructed wetland and ultimately into Richland Chambers and Cedar Creek Reservoirs’.
Implementation of a direct reuse program for the City of Fort Worth is intended to complement these
ongoing reuse efforts by TRWD.

1.2 Project Scope

The goals of this study were to develop a priority and implementation plan identifying appropriate
uses for highly treated effluent from the City of Fort Worth Village Creek wastewater treatment plant
(VCWWTP) and/or potential water recycling centers (WRCs or satellite WWTPs) at other locations
within the City. The study includes the development of conceptual plans and an evaluation of costs
and benefits for providing reclaimed water to several identified service areas within Fort Worth and
surrounding communities.

The project scope included the following tasks, intended to provide a review of available information
associated with the project, identify potential reclaimed water service areas, develop conceptual
treatment and conveyance plans, evaluate costs, benefits and feasibility and identify necessary steps
for implementation:

e Review previous City of Fort Worth reports or studies related to reclaimed water;

e Review population, water demand and wastewater flow projections;

e Evaluate quality of Village Creek WWTP effluent relative to potential reclaimed water
quality requirements;

e Identify top water users within the City and develop a list of potential reclaimed water
customers;

e Identify potential reclaimed water uses and options;
e Identify service areas, demands, and potential locations for reclaimed water projects;
e Conceptualize potential projects and develop a list of alternatives;

e Perform cost, benefit and feasibility analysis for the list of alternatives and identify the
most viable projects;

e Support the City in establishing a Public Information Committee and recommended steps
for development of a public information plan;

e Identify administrative or regulatory actions necessary to support a reclaimed water
program;

e Develop a reclaimed water implementation plan that includes recommended projects,
implementation steps and an implementation schedule.

7 Amendment to Certificate of Adjudication, 08-5035C (Richland Chambers Reservoir) and 08-4976C (Cedar Creek
Reservoir), Texas Commission on Environmental Quality, granted February 8, 2005.
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The project objectives were achieved by reviewing previous studies; meeting with City staff,
potential customers, TRWD and TRA; evaluating potential current and future reclaimed water needs
and service areas; and assessing costs and benefits associated with each project. The potential
projects were then analyzed based on engineering and economic feasibility to define the
recommended reclaimed water options and develop an implementation plan.

In addition to the objectives defined above, a reuse workgroup was established in order to begin the
process of developing policies and procedures and associated documentation for the City’s reclaimed
water program. The workgroup met on nine occasions and developed a set of draft documents that
are scheduled to go to the City Council for approval in April 2007. Details of these efforts are
discussed in Chapter 9.

1.3 Organization

This report is generally organized by the major tasks in the scope of work for the study. 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:

e Review of previous reports and studies associated with water reuse, and relevant water and
wastewater system characteristics;

e Population projections, water supply and demand, and treated wastewater availability;
e A review of potential reclaimed water users and their demands;
e Reclaimed water quality considerations;

e Identification of reclaimed water service areas, screening-level evaluation of potential
alternatives and selection of preferred alternatives for further evaluation;

e Feasibility evaluation of the preferred alternatives, including evaluation of benefits and
preliminary opinion of probable costs;

e A review of potential financing strategies and sources of funding;
e A summary of important public relations issues and a proposed public information plan;

e A summary of the proposed implementation steps and schedule for the reclaimed water
system.
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CHAPTER 2: REVIEW OF PREVIOUS CITY OF FORT WORTH REUSE PROGRAM
EVALUATIONS AND RECOMMENDATIONS

2.1 Introduction

Utilizing reclaimed water to supplement potable water supplies has been evaluated by the City of
Fort Worth periodically over the past decade or more. The following documents record the history of
reclaimed water studies for the City of Fort Worth service area and form the foundation for the
Reclaimed Water Plan (RWP).

e Technical Memorandum Number 12: Effluent Reuse Alternative Identification and
Feasibility Analysis, Freese & Nichols, Inc., November 1996.

o 1998 Wastewater Collection System Master Plan 2000-2020, Freese and Nichols, Inc., et al,
September 1998.

e 1999 Fort Worth Wastewater Facilities Master Plan 2000-2020, Freese and Nichols, Inc.,
August 1999.

o Village Creek Sewershed Feasibility Study, Alan Plummer Assoc., Inc, December 2001.

o Wastewater Conveyance and Treatment Evaluation Study, Alan Plummer Associates, Inc.,
September 2003.

e Draft 2004 Comprehensive Plan, Lockwood, Andrews, and Newmann, 2004.

e Draft Mary’s Creek Water Recycling Center Feasibility Study, Alan Plummer Assoc., Inc,
June 2004.

e Fort Worth Water Master Plan, Freese and Nichols, Inc., May 2005.

The scope and findings of each of these studies are briefly described below.

2.2 Technical Memorandum No. 12: Effluent Reuse Alternative Identification and Feasibility
Analysis

Technical Memorandum No. 12 (TM12) provided an analysis of potential water demands in the Fort
Worth area, located areas where water reuse potential was high, and defined potential reclaimed
water projects for the City of Fort Worth. The study used an evaluation matrix to assess the
feasibility of selected potential projects. Evaluation parameters included public acceptance, economic
considerations, technical considerations, regulatory factors, legal and institutional considerations,
environmental impacts and public health considerations.

TM 12 identified several reclaimed water use options, including agricultural, urban, commercial, and
industrial reuse systems, greywater systems, water supply augmentation projects, and water factory
reclamation. Based on the results of a previous study (Technical Memorandum No. 8), which
identified large water users and potential reuse customers, reuse service areas were delineated and
prioritized based on several factors. These included:

e distance from the Village Creek WWTP;
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e reuse potential;
e potential receptiveness of reclaimed water users to the use of reclaimed water; and

e current source of water for the potential reclaimed water users.

Several general service areas were identified by geographic location and included East Central
Tarrant, East Tarrant, West Fort Worth, South Fort Worth, Northwest Tarrant, Northeast Tarrant,
Southeast Tarrant, and Southwest Tarrant. The East Tarrant service area and the East Central service
area were identified as having significant potential due to their proximity to Village Creek WWTP,
the number of greenbelt areas and industrial water users, and other factors.

2.2.1 Projects Evaluated

The reuse projects for which feasibility analyses were conducted included two potential water supply
augmentation projects in Fort Worth (Lake Benbrook & Lake Worth) and two general reuse projects
in the East Tarrant and East Central Tarrant service areas.

The Lake Benbrook water supply augmentation project included the construction of a satellite
wastewater plant and transmission line to intercept, treat and pump 10 MGD of wastewater from the
City of Fort Worth’s collection system in west Fort Worth to Lake Benbrook. The Lake Worth water
supply augmentation project proposed intercepting and treating 20 MGD of wastewater flow and
pumping it to Lake Worth. The estimated effective cost for the Lake Benbrook project was $0.76 per
1000 gallons (1996 dollars) while that of the Lake Worth project was $0.55 per 1000 gallons. These
estimated costs included capital, operations and maintenance costs, as well as a credit for reduced
flows to Village Creek WWTP.

The East Tarrant reuse project involved pumping water from the Village Creek WWTP to a number
of potential reclaimed water customers east of the WWTP and was recommended for implementation
in two phases. Phase I included the construction of a pump station and pipeline for transmission of
treated effluent to areas near River Trails Land and Cattle, Bell Helicopter Textron, Euless Golf
Course, and Euless Athletic Complex. Phase II included the extension of this reuse line to areas near
Rolling Hills Golf Course, Riverside Golf Course, Bell Helicopter Textron Machinery Center and
Great Southwest Golf Club in Grand Prairie. The estimated average project costs were nearly $2.00
per 1000 gallons of reclaimed water used. These costs included capital costs and O&M costs. They
did not include any credits for potential benefits.

The East Central Tarrant reuse projects included two proposed alternatives. The most cost effective
alternative involved pumping effluent from the Village Creek WWTP to restricted and unrestricted
access greenbelt sites as well as a power plant for cooling water. The reclaimed water transmission
line would extend through areas near Sharon Rose Hill Cemetery and the Texas Utilities Handley
Power Plant as well as neighboring golf courses and parks. The estimated project cost for this
alternative was $0.90 per 1000 gallons. It was envisioned that most of the water in this alternative
would be substituted for raw water at the TXU Handley Plant.
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2.2.2 Recommendations and Insights Related to Current Study
The primary conclusions of TM12 were:

e Economical direct use of reclaimed water depends on sufficient demand within an area
close enough to the wastewater treatment plant to allow for inexpensive conveyance;

e Direct reuse was not economical at the time of the study;

e Water supply augmentation appeared to be more cost-effective than non-potable reuse
due to the larger volumes of water involved. The study recommended that the City
explore water supply augmentation alternatives through coordination with TRWD
(formerly Tarrant County Water Control and Improvement District No. 1).

Since TM12 was completed, the City has explored the potential for implementing water supply
augmentation projects using reclaimed water. This alternative has not yet been determined to be
feasible.

Although direct reuse was not found to be cost effective, several factors influencing this conclusion
are worth mentioning here. First, it is generally recognized that implementation of a direct reuse
program has a number of benefits, some of which can be quantified and credited to the cost of the
reuse system. These benefits may include deferral of potable water treatment facilities or deferral of
expenditures for future raw water supplies. Direct reuse programs in other cities have been shown to
be feasible if the costs are shared among all customers that receive a benefit from the system.
Secondly, due to the increasing scarcity of new water supplies, the cost of raw and potable water is
projected to increase significantly in the next several decades. If direct reuse programs are treated
and evaluated as a new water supply, they often can be shown to be cost effective in comparison to
other alternatives.

2.3 1998 Wastewater Collection System Master Plan 2000-2020

The 1998 Wastewater Collection System Master Plan provided an update to the 1989 wastewater
system master plan developed by Camp, Dresser and McKee (CDM) in response to increased growth
in Tarrant County. A hydraulic modeling effort capable of evaluating the sewer system at current
and projected flows was the primary scope of the 1998 master plan; the results of the modeling effort
demonstrated that the system could function only under dry weather conditions, and at 2020 flows,
the Big Fossil, Marine Creek, and Village Creek basins would experience significantly more system
overflows in a number of locations. As a consequence of these results, six alternative solutions were
proposed and two were identified as the preferred options: 1) to engage in capacity corrections for
the entire collection system in Fort Worth, 2) to construct a satellite plant that would augment the
treatment capacity of Village Creek Wastewater Treatment Plant (VCWWTP).

2.3.1 Projects Evaluated
The vast majority of the Wastewater Collection System Master Plan described the development of

the model and its input parameters. The model was used to assess Fort Worth’s collection system
under both a dry weather and wet weather condition for 2000 and 2020 flows. In addition, several
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alternatives were examined as potential solutions to the issues surrounding the capacity of Fort
Worth’s collection system during wet-weather events.

2.3.1.1 Alternatives for Wet-Weather Flow Events

The capacity corrections mentioned in Section 2.3 were broken further into specific solutions. The
first was to incorporate wet-weather overflow facilities into the collection system which would
discharge peak flows directly to a river or creek. Wet-weather storage facilities adjacent to the
current piping system were also considered as was real time control in which flow could be diverted
from under- to overloaded portions of the system. Piping replacements were also included in the
proposed options, and finally, a satellite treatment facility was also discussed. This last option
presented the only reference to water reuse in the master plan, as the discharge from a satellite plant
could be used for water supply augmentation.

2.3.2 Recommendations and Insights Related to Current Study

Recommendations were far-reaching, involving capital improvement plans for the collection system.
There were few mentions of the reclaimed water potential that a satellite plant would provide; no
quantities for production or demand were presented.

2.4 1999 Fort Worth Wastewater Facilities Master Plan 2000-2020

The 1999 Facilities Master Plan evaluated the City of Fort Worth’s wastewater collection and
treatment facilities relative to changing demands and future projected growth. Projections regarding
population, waste load allocation, base wastewater flows, etc. were used to predict the anticipated
wastewater flows for the year 2020; an average daily wastewater flow and a peak 2-hour wastewater
flow for this planning year was estimated at 164 MGD and 511 MGD, respectively. The current
facilities, specifically the Village Creek Wastewater Treatment Plant (VCWWTP), were analyzed for
capacity, and found to be limited in their ability to treat these anticipated flows; therefore, several
alternatives for increasing capacity were considered using a matrix of cost, technical feasibility,
public and government acceptance, and environmental soundness.

2.4.1 Projects Evaluated

Village Creek WWTP was previously rated for an annual average flow of 144 MGD; however, an
uprating study conducted by Alan Plummer Associates, Inc demonstrated that without significant
alterations, the plant could treat a nominal flow of 166 MGD which approximates the projected 2020
average daily flow. Projected wet-weather flows for 2020, however, exceeded the treatment capacity
at the plant, which necessitated an evaluation and suggestions for how to mitigate this issue.

24.1.1 Alternatives

Alternative 1 suggested the continued routing of all flow to VCWWTP and upgrading both the plant
and collection system. The advantages to this option were that construction and improvements could
all occur at one location and that all flow would be treated, rather than diverting some wet-weather
flow directly to rivers and streams. One disadvantage cited was the extensive sewer line replacement
necessary to convey additional flow.
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Alternative 2 would involve the interception of wet-weather flow, which would be discharged
directly to receiving waters. The flow would have to be treated to primary standards, but government
regulatory agencies reluctantly issue case-by-case permits for these types of minimal treatment
facilities. Some improvements to the pipeline and to VCWWTP would still be needed. Because of
the difficulties surrounding permitting, siting and constructing a plant designed for primary treatment
would be a challenge, and O&M costs would increase with the addition of a new facility.

Alternative 3 considered the construction of above-ground wet-weather storage tanks for retention of
peak flows during rain events. The stored flow would be routed to VCWWTP for subsequent
treatment after the event subsided. VCWWTP would have to be upgraded to accommodate peak
flows of 440 MGD, and 34 tanks would have to be constructed. This would increase O&M costs,
and siting the tanks may be difficult.

Alternative 4 is similar to Alternative 3, but would include a real-time control system that would
enable the diversion of flow from overloaded areas of the collection system to underutilized portions.
Tanks would be installed, in addition to a system of force mains and inter basin valving connections,
which would be controlled by a Supervisory Control and Data Acquisition (SCADA) system.
Although few VCWWTP improvements would be required, the installation of interbasin connections
and force mains would be difficult and O&M costs would increase.

Alternatives 5A and 5B recommend the construction of a 30-40 MGD satellite plant upstream of
VCWWTP. The difference in the two alternatives is the location; 5A sites the plant on Village Creek
south of Lake Arlington while 5B locates the facility on the Trinity River three miles upstream of
VCWWTP.  Full treatment of all flows would be achieved and future growth could be
accommodated at this facility without the need for VCWWTP upgrades. Permitting and siting the
facility may prove problematic, and O&M costs would increase.

Alternative 6 recommends a comprehensive sewer line replacement of pipes that are more than 50
years old. This would reduce infiltration, but would still require an upgrade of VCWWTP.

2.4.1.2  Evaluation Matrix
The above alternatives were evaluated using a matrix consisting of the following criteria;

e Technical Considerations, including feasibility and compatibility with both existing
infrastructure and future improvements

e Performance Considerations, including the correction of system deficiencies and the level of
protection each alternative affords

e Legal Considerations
e Public Health and Safety
e Public Support

e Social Impact/Environmental Justice
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e Environmental Considerations
e Scheduling
e Benefit/Cost Analysis

Based on the results, Alternatives 1 and 5 were chosen as the most preferred of the six. A
combination of these two alternatives was the final solution; collection system improvements and
construction of a satellite plant would be undertaken. Improvements to VCWWTP are also
necessary but they are not as extensive as those required without the inclusion of a new treatment
facility.

2.4.2 Recommendations and Insights Related to Current Study

There were no direct implications for water reclamation mentioned in the Facilities Plan. Other
documents summarized in this chapter have suggested, however, that the new wastewater treatment
facility could be used to provide reclaimed water for water supply augmentation and could possibly
serve as a source of direct reuse water for non-potable purposes.

2.5 Village Creek Sewershed Feasibility Study

The Village Creek Sewershed Feasibility Study addressed the recommendations and identified needs
of several previously completed reports, including the City’s Wastewater Collection System Master
Plan and Facilities Plan, while incorporating other planning issues that related to recently passed
legislation. While the Facilities Plan recommended the construction of a Fossil Creek Satellite
WWTP (FCSWWTP), it also acknowledged the need for a Village Creek Satellite WWTP
(VCSWWTP) as a source of reuse water; subsequent water planning developments emphasized the
need to examine the VCSWWTP further. The primary objective of the Sewershed Study therefore
was to investigate the feasibility of constructing a satellite wastewater treatment plant to satisfy the
needs of Fort Worth’s projected growth and provide a source of reuse water to alleviate the demands
this growth will place on the potable water supply. The scope of this study included an evaluation of
opportunities for water supply augmentation, interceptor construction savings potential, a treatment
plant concept, economic evaluation and path-forward actions. Direct non-potable reuse possibilities
were mentioned but not examined in any great detail. For the purpose of this report, the scope items
will be discussed only as they apply to the water reuse project.

2.5.1 Projects Evaluated

Two water supply augmentation projects were examined in addition to a brief description of a
possible direct nonpotable reuse project.

2.5.1.1 Alternatives for Reuse

The first water supply augmentation project examined the current and projected needs of Lake
Arlington customers; currently, Lake Arlington cannot supply the existing water treatment plant
demands and augments supply with water from the Cedar Creek and Richland-Chambers reservoirs.
After a discussion of projected increases in water usage, the Feasibility Study stated that up to 25
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MGD of reuse augmentation could be supplied, which is approximately 22% of the projected 2020
demands for Lake Arlington.

Another augmentation supply project proved infeasible; transportation of reuse water from the
Village Creek Sewershed to Lake Benbrook was found to be cost prohibitive. In addition, there were
water quality concerns associated with adding large quantities of reclaimed water to Lake Benbrook.

Direct non-potable use was mentioned, however, the potential users and their demands had been
summarized more thoroughly in previous reports. Various golf courses, parks, and industrial
landscaping were all cited as potential users in addition to TXU, which would employ reuse water in
cooling towers, provided the water could be treated to a high enough quality.

2.5.2 Recommendations and Insights Related to Current Study

The recommendations put forth by the Sewershed Study were divided into sequential, dependent
categories that began with the planning and public information gathering phases and ended with the
construction of a satellite wastewater treatment plant. Reuse was given a prominent position in a
number of these categories; the siting of the future plant was to be considered relative to the
proximity of reuse customers, and discussions with TRWD regarding the potential quantities of reuse
and economic benefits thereof were also included.

2.6 Wastewater Conveyance and Treatment Evaluation Study

The Conveyance and Treatment Study was concerned with alternative methods of addressing issues
associated with West Fork interceptor capacity. The two lower West Fork interceptors that convey
wastewater to the Village Creek Wastewater Treatment Plant (VCWWTP) are approaching or
slightly exceeding capacity and require diversion and/or construction of additional parallel lines. In
addition to collection system improvements, the study examined and proposed upgrades to the
VCWWTP required to accommodate projected flows and investigated the possibility of constructing
a new wastewater treatment facility. Pertinent to the City of Fort Worth Reclaimed Water Plan is the
consideration by the Conveyance and Treatment Study of opportunities for reclaimed water usage
and the implementation of conveyance options best suited for reuse. Five reuse projects were
identified and a feasibility analysis was conducted for each.

2.6.1 Projects Evaluated

Three alternatives for West Fork improvements were evaluated, in addition to recommendations for
improvements at VCWWTP and propositions for a new satellite wastewater treatment facility, Fossil
Creek Satellite Wastewater Treatment Plant (FCSWWTP). In the following sections, improvements
at and/or development of wastewater treatment facilities will only be discussed as they relate to the
RWP. It should be noted that the costs presented here do not include any credit for potential benefits.

2.6.1.1  Alternatives for Reuse Projects
Reuse Alternative 1 includes a pipeline from FCSWWTP to serve direct nonpotable needs at the Iron

Horse Golf Course and the Diamond Oaks Country Club. The probable unit cost for this project is
$2.52 per 1000 gallons.
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Reuse Alternative 2 is also a direct reuse project serving several golf courses and parks to the south
and west of FCSWWTP. The probable unit cost for this project is $3.48 per 1000 gallons.

Reuse Alternative 3 is a variation of Alternative 2; it serves a number of parks and golf courses but
the potential customers extend farther to the south than Alternative 2. The probable unit cost for this
project is $2.30 per 1000 gallons.

Reuse Alternative 4 is a direct reuse project that serves golf courses and a cemetery to the south and
east of FCWWTP. The probable unit cost for this project is $3.80 per 1000 gallons.

Reuse Alternative 5 is the only indirect reuse project examined. It includes the construction of a
pipeline to convey reuse water for supply augmentation of Eagle Mountain Lake. The probable unit
cost for this project is $2.47 per 1000 gallons.

At the time of this report, City of Fort Worth’s rate for potable water used for irrigation was $2.46
per 1000 gallons, and the cost of raw water was approximately $0.60 per 1000 gallons. Therefore,
Alternatives 1 and 3 appeared to be the most cost effective.

2.6.1.2  Alternatives for West Fork Improvements

Alternative A proposes the construction of a third parallel pipeline for continued conveyance of all
wastewater to VCWWTP. Depending on the VCWWTP expansion approach, the opinion of
probable present worth cost of Alternative A was either $154.1 or $165.1 million dollars.

Alternative B diverts excess flow to the new FCSWWTP and improves the interceptor system
between the Riverside WWTP, which is out of service, and the FCSWWTP. Improvements at
VCWWTP would still be necessary, but would not be as extensive as those for Alternative A. The
opinion of probable present worth cost is $169.3 million dollars.

Alternative C diverts excess flow to both the Riverside WWTP for short-term storage and to the
FCSWWTP for treatment. Again, the level of improvements at VCWWTP is significantly reduced.
The opinion of probable present worth cost for Alternative C is $164.8 million dollars.

2.6.2 Recommendations and Insights Related to Current Study

Alternative C was chosen as the preferred option. It would provide relief from the interceptor system
and delay the implementation of wet-weather facilities at VCWWTP, provide operational flexibility,
and allow for industrial rather than residential risk assessment criteria to be employed. More
important to this examination is Alternative C’s facilitation of providing reclaimed water to a number
of customers. The construction of FCSWWTP shortens the distance of transmission to the reclaimed
water users in question when compared to VCWWTP; Alternative B would also provide this
opportunity, but scheduling issues regarding other elements of the alternatives drove the choice of
Alternative C. In addition, the Conveyance Study promotes the position that implementation of a
reuse project will alleviate some of the potable water demand of the City of Fort Worth.
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2.7 Draft 2004 Comprehensive Plan

The 2004 Comprehensive Plan for the City of Fort Worth summarizes the recommended policies and
planning decisions for growth and development. This multi-faceted report addresses the issues that
face Fort Worth as population increases, and includes data on population and financial trends, land
use, environmental quality, annexing policies, as well as many of the other arenas that comprise city
management. The projects evaluated are extensive and far-reaching, and the vast majority are not
directly related to the Reclaimed Water Plan. Only those pertaining to water reuse will be addressed
by this report.

2.7.1 Projects Evaluated

Because of the breadth of scope, the projects evaluated were very generally discussed. Support and
continuance of current policies, among which included providing potable water as required and
assuring an adequate amount of raw water sources, were addressed by the following anticipated
actions:

e Provide an update the Water Master Plan by March, 2004.

e Complete the Comprehensive Conservation Plan by February, 2004.

e Create new reservoirs along the Sulfur River to accommodate future growth after 2020.
2.7.2 Recommendations and Insights Related to Current Study

Water reuse was never identified as part of the overall water supply plan for Fort Worth. There was
one reference, however, to improvements at Village Creek WWTP. Based on other reports
summarized in this chapter, this may have some impact on water reuse, particularly with respect to
water supply augmentation.

2.8 Draft Mary’s Creek Water Recycling Center Feasibility Study

The Mary’s Creek Water Recycling Center (MCWRC) Feasibility Study discussed significant
projected growth in the part of Fort Worth within Mary’s Creek Basin and its impact on expected
potable water demands. In particular, needs of the new planned developments, Walsh Ranch, Brown
Ranch, and Murrin West Fork Ranch, were considered. While the 1998 Wastewater Collection
System Master Plan 2000-2020 planned for all wastewater flows from this area to be diverted to the
Village Creek WWTP (VCWWTP), it was recognized that the implementation of a recycling center
would serve two purposes: 1) defer expansion of VCWWTP and 2) address the mandate by the State
of Texas in Senate Bill 1094 to pursue water conservation strategies. The scope of this study,
therefore, focused on long-term solutions for providing water through a water recycling center that
would serve to augment current supplies, provide direct reuse potential, or both. An array of
parameters, such as distance from reuse customers, the impact such a recycling center would have on
deferring expenditures on water infrastructure, social impacts, and public acceptance, were employed
in identifying potential sites and treatment processes.
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2.8.1 Projects Evaluated

Two sites for MCWRC were evaluated and three alternatives for reuse potential from MCWRC were
examined. In addition, the advantages and disadvantages of designing for conventional treatment
versus employing submerged membrane bioreactors were compared.

2.8.1.1  Siting the Recycling Center

Two possible sites, one on Mary’s Creek and one on the Clear Fork branch of the Trinity River, were
evaluated based on a number of selection criteria and needs. The WRC should (be):

e Located in an undeveloped area of 75-100 acres to allow for adequate facility space, a buffer
zone, and room for expansion.

e Near the existing collection system with enough projected wastewater flow to provide a
significant reuse supply.

e Near reclaimed water users

e At a great enough distance from developed areas to assuage public aesthetic concerns
e Near a potential effluent discharge point

e Sited on gently sloping terrain conducive to the hydraulic needs of a treatment facility.
e Easily permitted according to state requirements

e Have low potential for adverse environmental issues

e Sited on enough area outside the 100-year flood plain to minimize U.S. Army Corps of
Engineers (USACE) involvement.

e Close to a roadway

e Have minimal property owners
Based on meeting the above criteria, the Mary’s Creek site was chosen as the preferred option,
primarily because it is much closer to potential reuse water customers, making the conveyance of
reuse water more cost effective.
2.8.1.2  Alternatives for MCWRC
Three alternatives were evaluated to determine the best use for the MCWRC.
Alternative A represented the null option, one in which no recycling center would be constructed and
all flows would be diverted to VCWWTP. The opinion of probable present worth cost for this

alternative was $23.1 million, based on necessary downstream improvements to the interceptor
system and VCWWTP.
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Alternative B would allow most of the wastewater flow generated in the Mary’s Creek Basin to be
diverted to a WRC, treated, and used to supply water for both large individual irrigators and smaller,
residential irrigators through a dual use system, and/or water supply augmentation. Initially, the
treatment facility would need to be sized at 6 MGD, with upgrades to 9 MGD by 2015. The opinion
of probable present worth cost is $27.2 million, with a unit cost of $0.25 per 1000 gallons.

Alternative C fixes the amount of wastewater flow to a WRC to 3 MGD, which would supply the
large irrigators only. The opinion of probable present worth cost is $26.4 million, with a unit cost of
$0.28 per 1000 gallons.

2.8.2 Recommendations and Insights Related to Current Study

Alternative B, although the most initially expensive option, was chosen. An indirect reclaimed water
system would transport water from the MCWRC to a discharge point on the Clear Fork of the Trinity
River upstream of Benbrook Lake, from which the Tarrant Regional Water District (TRWD) draws
raw water. The reuse water would serve to augment supplies at a cost competitive to what the
TRWD incurs; MCWRC water was calculated to be $0.25 per 1000 gallons, in comparison to
TRWD’s raw water cost of approximately $0.65 per 1000 gallons (costs are given in 2004 dollars).
It should be noted that this cost is based on the use of conventional treatment and that the solids are
returned to the interceptor system for treatment at VCWWTP. The cost of implementing a direct
reuse system to residents of Walsh, Brown, and Murrin West Fork Ranches, however, proved
prohibitively expensive and was removed from the scope of Alternative B. Further examination of
possible direct reuse options was recommended by the study, since it would have a greater impact on
reducing potable water demand. Diverting the majority of Mary’s Creek Basin flow from the
existing interceptor system defers the need to make improvements in that system, defers the need for
expansion at VCWWTP, defers the need for identifying new raw water sources, and provides
operational flexibility in wastewater conveyance and treatment. The MCWRC Feasibility study did
caution that if growth in the Mary’s Creek Basin was slower than anticipated, the economic benefits
would be reduced; lower wastewater flows to the center would mean a higher cost of treatment per
gallon, making the center less competitive.

2.9 2005 Fort Worth Water Master Plan

The scope of the Fort Worth Water Master Plan was to evaluate the existing facilities and
recommend appropriate improvements to the system based on future demands. A hydraulic model of
the distribution system was developed and calibrated with field data; the model was then used to
evaluate system performance for future demand scenarios. All elements of the distribution system
were analyzed relative to the nine pressure planes into which it is divided. Currently, Fort Worth’s
water treatment maximum day capacity is rated at 450 MGD, which includes projects currently
underway to expand capacity. The 2014 maximum day demand will be 546 MGD; the distribution
system demands are expected to increase from a current maximum day demand of 398 to 697 MGD
by the year 2025. Many recommended improvements were made in order to accommodate these
flows, but very few of these upgrades discussed reuse as an option or a goal. A critical element in
the master plan is the development of the population projections based on the most recent
information of all reports summarized in this chapter. The populations developed by the master plan
will be used in subsequent sections of the water reuse study, and so a brief discussion of their
calculation is warranted.
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2.9.1 Development of Population Projections
2.9.1.1 Population Growth Rates and Population Distribution Within the Water System

Historical data was obtained from the North Central Texas Council of Governments (NCTCOG).
Projected growth rates based on these data averaged 3.2 % per year through the year 2025. For
future populations, projected service area boundaries, preliminary plats and future land use data were
employed in confirming NCTCOG projections. Because the NCTCOG populations are slightly
higher than those presented in Senate Bill 1, the former will be used in the interest of making
conservative estimates. A more detailed explanation of the data analysis undertaken for determining
populations can be found in Chapter 3.

2.9.2 Recommendations and Insights Related to Current Study

By 2030, the projected demands for the Tarrant Regional Water District will reach a total of 595,554
acre-feet per year. In order to best meet these demands, the Water Master Plan mentions reuse
projects that will supplement the raw water supplies in the Richland-Chambers and Cedar Creek
Reservoirs through diversions in the Trinity, but does not provide further details.

2.10 Conclusions

While only a few of the documents consider detailed reuse implementation programs, the mention of
reclaimed water use in many large-scale, city wide planning reports demonstrates a promising
interest in the realization of water reuse projects. The construction of a satellite wastewater treatment
plant would not only provide reuse water for direct and indirect purposes but would also alleviate the
need for upgrades at Village Creek WWTP. The Mary’s Creek Water Recycling Center would serve
as a source of reuse water to various customers identified by several of the reports summarized
above. Critical to the execution of these water reuse projects is the knowledge of future demands as
a function of population and land use projections, further exploration of to whom or what industries
this reuse water would be diverted, and finally, the comparative costs of reuse water production and
potential savings incurred by the use of reclaimed water. The benefits of employing reuse water are
becoming more and more widely known, and it is important to couple the interest in reclaimed water
with the best information in order to optimize the possibilities. The following chapters present
population projections, customers, costs, and water quality considerations necessary for an efficient
and environmentally beneficial reclaimed water program for the City of Fort Worth.
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CHAPTER 3: POPULATION PROJECTIONS, WATER SUPPLY, WATER DEMAND AND
TREATED WASTEWATER AVAILABILITY

3.1 Introduction

As populations in the Fort Worth area grow to numbers beyond those previously projected, meeting
potable water demands with alternative supplies becomes an increasingly more attractive alternative.
Water reclamation is a viable and proven option to offset the increasing needs. In order to best
identify the appropriate distribution of reclaimed water use potential, it is important to determine
future populations and estimate the potable water demands of those populations. In addition to
having an impact on the water needs, population projections also help to define the potential supply
of treated effluent that would be available for reuse. The following chapter examines population
projections from the Texas Water Development Board (TWDB), as well as the North Central Texas
Council of Governments (NCTCOG) and the Fort Worth Water Master Plan, then employs these
numbers in approximating both the supplies and demands that future populations provide.

3.2 Population Projections

Several sources for population projections were examined. The TWDB is tasked with developing a
water plan in accordance with Texas Senate Bill 1, which guides their development of population
assessment. The NCTCOG uses traffic survey zones (TSZs) coupled with historical growth rates in
making their estimates. The Fort Worth Water Master Plan (Master Plan) used projections from
other master plans and historical usage rates, in addition to NCTCOG TSZs and comparative
densities of other cities in developing its populations. Each approach is considered in more detail in
the following sections, and the comparison between all three is summarized in Table 3-1 and Figure
3-1. For the purposes of the Fort Worth Reclaimed Water Plan, the population projections generated
in the 2005 Fort Worth Water Master Plan will be employed. Thus, it is important to examine the
assumptions made and basis on which these projections were calculated.

3.2.1 Texas Water Development Board Approach to Population Projections

The Region C Water Planning Group, under the guidance of the TWDB, is responsible for the
development of population estimates used in resource planning for Region C. TWDB uses U.S.
Census data, such as birth and death rates and migration estimates, with NCTCOG data and input
from water customers, to develop a representation of potential future residents. Current TWDB
projections are made through the year 2060.

3.2.2 North Central Texas Council of Government Approach to Population Projection

NCTCOG uses data acquired through the traffic survey zones and land-use models that rely on
household numbers and employment rates. Projections do not extend beyond the year 2030, and
local governments are invited to review the TSZ and provide input before finalization.

3.2.3 City of Fort Worth Master Plan Approach to Population Projections

The City of Fort Worth used a number of sources for a final estimate of population, which was
projected to the planning year 2025. Historical data were obtained from NCTCOG and a historical
growth rate was calculated for the time periods between 1980-2002 and 1995-2002. The rate
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between the latter set of years was slightly higher, a difference between 2 and 2.5 %, respectively.
NCTCOG data were again employed to determine the anticipated growth rates for three time periods:
2004-2009, 2009-2014, and 2014-2025. The rates were adjusted after reviewing preliminary plats
and developers’ plans that had been submitted to the City of Fort Worth; the rates averaged 3.2 % per
year through the year 2025. Projected populations were based on these growth rates coupled with
future service area boundaries, continuation of historical trends, land use, and the densities of other
comparable metropolitan areas. It was also important to establish populations relative to the pressure
planes in the water distribution system. For this, NCTCOG population data for 2000 and 2002 were
divided by traffic survey zones (TSZs) and overlaid on the pressure plane boundaries. Projected
service area boundaries for the years 2009, 2014 and 2025 were employed in establishing the
pressure plane boundaries for future planning years, and TSZ projections were used in these
estimated pressure plane populations. The impetus behind this approach was the realization that,
although Senate Bill 1 population projections are widely used in planning, they are considerably
lower than those used by the described method. A desire for more conservative population estimates
led to the calculation approach employed by the Master Plan. Table 3-1 provides a side-by-side
comparison of the actual numbers employed by each entity, and Figure 3-1 shows the difference
between these estimation methods graphically.

Table 3-1: Comparison of Projected Populations Resulting from Various Approaches

Year TWDB NCTCOG MP
2000 534,650 524,535 534,694
2010 613,940 624,956 693,342
2020 694,306 727,416 929,741
2025 784,263 | 1,047,940
2030 814,237 826,665

3.2.4 Population Projections for the Reclaimed Water Plan

As one can see from Figure 3-1, using the Senate Bill 1 projections could lead to an underestimation
of demand which could have implications not just for water reuse programs but for general water
planning issues. In addition, it has been demonstrated that Fort Worth is in fact growing at a rate
more closely resembling that of the Master Plan projections. Therefore, it was determined that the
estimates employed by the Master Plan would also be used for the Reclaimed Water Plan. For the
planning year 2025, the estimated population of Fort Worth was determined to be 1,047,940, almost
double the population of 2005.

3.3 Water Supply and Demand

Approximately 60% of the water supplied by the Tarrant Regional Water District (TRWD) is
provided to Fort Worth and its wholesale customers. Rapid growth in Fort Worth has placed a
greater demand on the existing supply and has created a desire for alternative sources to meet
projected needs. An assessment of existing and future supplies relative to the estimated requirements
is essential in determining where reuse projects can best alleviate some of the demands placed on the
potable water supply.
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Figure 3-1: Comparison of Population Projections for Fort Worth

3.3.1 Existing and Future Water Supply

The TRWD supply originates from two major reservoirs in East Texas, Trinity River West Fork
reservoirs and storage lakes within Tarrant County. Estimates place the current annual water supply
at 458,000 acre-feet, which is anticipated to decline slightly to 426,000 acre-feet by 2030. Total
planned annual supply, however, increases from 458,000 to approximately 655,000 acre-feet by
2030, and a substantial portion of this increase is attributable to reuse projects. Table 3-2
summarizes the sources and quantities of water supplies available to the Tarrant Regional Water
District, in addition to planned new supplies and their relative contribution.

3.3.2 Existing and Future Water Demands

Based on the Senate Bill 1 Regional Water Planning estimates, demands on Tarrant Regional Water
District supplies are expected to almost double from approximately 321,000 acre-feet in 2000 to
591,000 in 2030. However, other water master plans indicate that these projections underestimate
the growth in the cities of Fort Worth, Arlington, and Mansfield. The demands that these cities exert
on TRWD supplies are significant, and, therefore, the more rapid growth has implications for the
implementation timeline of reuse projects. The Fort Worth Water Master Plan projects that
Richland-Chambers augmentation would need to begin a year earlier than originally planned, and
Cedar Creek augmentation a full three years ahead of the current schedule. Table 3-3 compares the
Senate Bill and Master Plan projections through 2030; the master plan does not project beyond 2030
so no data is shown for this document.
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Table 3-2: Summary of Currently Available Safe Yield Supplies to the TRWD"

Source Year
(ac-ft/yr) 2010 2020 2030 2040 2050 2060
West Fork System (Lake Bridgeport,
Lake Worth, Eagle Mountain Lake) 108,500 107,000 105,500 104,000 102,500 101,000
Cedar Creek (CC) 175,000 175,000 175,000 175,000 175,000 175,000
Richland-Chambers (RC) 210,000 | 210,000 | 210,000 | 210,000 | 210,000 | 205,650
Lake Benbrook 6,834 6,834 6,834 6,834 6,834 6,834
Adjustment for Safe Yield -53,298 -62,395 -71,493 -80,590 -89,688 -94,435
Total Current Supply 447,036 | 436,439 | 425,841 | 415,244 | 404,646 | 394,049
Water Management Strategies
Conservation 11,653 26,391 38,319 50,086 63,480 79,793
Third Pipeline and Reuse
Additional Richland-Chambers Yield| 21,556 | 28,612 | 35,668 | 37465 | 37,465 | 37,465
Additional Cedar Creek Yield 24,933 27,650 30,367 33,083 35,800
RC Reuse| 63,000 63,000 63,000 63,000 63,000 63,000
CC Reuse 52,500 52,500 52,500 52,500 52,500
Total, Third Pipeline and Reuse 84,556 169,045 178,818 183,332 186,048 188,765
Marvin Nichols Reservoir 140,000 140,000 280,000 280,000
Toledo Bend Reservoir 100,000 100,000
Oklahoma Water 50,000
Total Supply from Strategies 96,209 195,436 | 357,137 | 373,418 | 629,528 | 698,558
Total Supplies 543,245 | 631,875 | 782,978 | 788,662 | 1,034,174 | 1,092,607
Total from Conservation and Reuse 96,209 195,436 217,137 233,418 249,528 268,558
Percent from Conservation and 18% 31% 28% 30% 24% 25%
Reuse
"Adapted from the 2006 Region C Water Plan
3-4
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Table 3-3: Comparison of Senate Bill 1 (SB1) and Master Plan (MP) Projections for Water Demand
(all values shown are in acre-feet per year)

Year
Customer 2000 2010 2020 2030 2040 2050 2060
SB 1 MP SB 1 MP SB 1 MP SB 1 MP SB 1 SB 1 SB 1
Ft. Worth and Customers | 192,187 | 192,543 | 233,786 263,745 | 279,635 | 336,069 | 326,725 | 408,044 | 382,561 | 460,463 | 552,762
Arlington 55,152 | 60,228 | 74,124 | 78,264 | 86,242 | 94,472 | 92,062 | 94,473 | 94,528 | 96,465 | 97,915
TRA Tarrant County 36,134 | 36,134 | 43,475 | 43,475 | 48,554 | 48,554 | 51,121 | 51,121 | 52,603 | 53,731 | 54,749
Mansfield 6,734 5,885 17,924 | 14,371 | 23,987 | 24,014 | 29,449 | 33,653 | 35,006 | 38,594 | 39,052
Other West" 24,253 | 24,253 | 44,503 | 44,503 | 57,688 | 57,688 | 70,729 | 70,729 | 82,709 | 95,753 | 109,904
East™ 6,257 6,257 16,379 | 16,379 | 18,603 | 18,603 | 20,620 | 20,620 | 22,560 | 25,040 | 28,177
Total 320,718 325,300 | 430,191 460,737 | 514,709 | 579,400 | 590,706 | 678,640 | 669,967 | 770,046 | 882,559
Other Potential Supplies 0 0 3,500 0 4,603 1,053 4,848 1,248 7,820 | 8,920 | 10,045
Total With Supplies 320,718| 325,300 | 433,691 | 460,737 | 519,312| 580,453 | 595,554 | 679,888 | 677,787 | 778,966 | 892,604

‘Denton, Ellis, Jack, Johnson, Parker, Tarrant, Wise

o
Freestone, Henderson, Kaufman, Navarro

Figure 3-2 displays these results graphically.

The projections described above were for all customers of the Tarrant Regional Water District.
Projections specific to Fort Worth and its wholesale customers were approximated in the Master Plan
for average day, maximum day, and peak hour scenarios. Projected total demands were calculated
by multiplying the estimated future population by a historical per capita usage rate; historical average
usage was assumed to be constant over time. Peak day factors were also calculated from historical
data and were used to determine projected peak demands for planning years. Wholesale demands
were determined based on surveys of the wholesale customers; in the event that the customer did not
respond to the survey, historical data and NCTCOG data were used to approximate water demands.
All demands were represented relative to the individual pressure planes, and distinction between
coincidental and non- coincidental maximum demands was made; the former reflects city-wide
demand regardless of whether each individual pressure plane experienced the same peak day, while
the latter assumes that all planes experienced maximum demand on the same day. Table 3-4 shows
the total projected non-coincidental demands, which include both retail and wholesale customers.

3.3.3 Treated Wastewater Availability

In order to evaluate the viability of the proposed reclaimed water projects, the potential supply of
effluent should be established. The majority of wastewater flow from Fort Worth is treated at the
Village Creek Wastewater Treatment Plant (VCWWTP), with a small fraction being diverted to the
TRA Denton Creek Regional Wastewater System (DCRWS) and TRA Central Regional Wastewater
System. Due to their consideration as reclaimed water sources, only flows for VCWWTP and
DCRWS will be summarized here.
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Figure 3-2: Comparison of Senate Bill 1 and Master Plan Projections for Water Demand

Table 3-4: Projected Total Non-Coincidental Water Demands for the City of Fort Worth

Total Water Demands for City of Fort Worth
Year Average Day | Maximum Day | Average Day | Maximum Day
(MGD) (MGD) (ac-ft/yr) (ac-ft/yr)
2002 160 366 179,200 409,920
2010 235 490 263,200 548,800
2020 300 629 336,000 704,480
2025 332 697 371,840 780,640

3.3.3.1 Wastewater Flow Projections for Areas Served by City of Fort Worth WWTPs

Treated wastewater availability is a function of projected wastewater flows to, in this case, Village
Creek WWTP. The wastewater collection system master plan, discussed in Section 2.3, estimates
wastewater flows to Village Creek through the year 2020, summarized in Table 3-5, and also
estimates population served by VCWWTP.
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Table 3-5: Projected Wastewater Flows for Village Creek WWTP*

Year Wastewater Flow (MGD)
Annual Average | Maximum Month | Peak 2-hour
1990 116 147 355
1995 122 155 375
2000 129 164 395
2005 130 165 418
2010 143 182 461
2015 150 190 482
2020 158 200 511
* Adapted from the Wastewater Master Plan, 1998

At the time of the Wastewater Master Plan, the contract between Village Creek and the City of
Arlington was assumed to expire in 2001. There is therefore not as great a difference in projected
flows between the years 2000 and 2005 as the growth in service area population was offset by the
removal of Arlington customers.

It is evident from Table 3-5 that there is ample supply of available treated effluent to meet significant
future reuse needs. Chapter 4 discusses in more detail the possible reclaimed water uses and
customers that VCWWTP could serve in the future.

Figure 3-3 shows the historical average monthly flows for Village Creek WWTP between mid-2002
to the present, compared to the Wastewater Master Plan’s historical and predicted annual average
flows. For the period during which flow data are shown, it Figure 3-3 indicates that the Master Plan
provides a conservative estimate of flows. However, 2005 and 2006 have been very dry years and the
more recent data may not reflect typical conditions.

3.3.3.2  Wastewater Flow Projections for Denton Creek Regional Wastewater System

The possibility of utilizing reuse water from the Denton Creek Regional Wastewater System
(DCRWS) was also examined as part of the Fort Worth Reclaimed Water Plan. Denton Creek serves
parts of northern Fort Worth in addition to several other customer cities, and it is therefore ideally
geographically located for the economical conveyance of reuse water to certain areas.

Population and flow projections were prepared for the DCRWS Master Plan (APAI, January, 2006)
and are pertinent to the amount of treated effluent available for reuse applications. At the time of this
report, the DCRWS was experiencing average daily flows of approximately 3 MGD, which is 60% of
its permitted 5 MGD capacity. Currently, the plant is undergoing evaluation for expansion to 10
MGD, and projected annual average daily flow at 2013 is approximately 12 MGD. Table 3-6 shows
projected flow rates through 2013.
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Figure 3-3: Comparison of Wastewater Master Plan Data and Projections to Recent Flow
Measurements, Village Creek WWTP

Table 3-6: Projected Annual Average Flow Rates for DCRWS (MGD)*

Average | Average

Dail Dry Dail .
Year Floij ;’low Y Min Month

(ADF) (ADDF)
2006 3.81 2.40 3.05
2007 4.92 3.10 3.94
2008 6.16 3.88 4.93
2009 7.37 4.65 5.90
2010 8.51 5.36 6.80
2011 9.63 6.07 7.70
2012 10.80 6.80 8.64
2013 11.94 7.52 9.55

*Adapted from the Denton Creek Master Plan Update Draft (APAI, 2006)

City of Fort Worth Reclaimed Water Priority and Implementation Plan 3-8

F:\projects\0318\037-01\Doc\Report\FINAL\318-3701_final report.doc Print Date:5/24/2007



Projections for average daily dry weather flow and diurnal flow variations were also evaluated in
order to estimate the quantity of reclaimed water that is available during dry weather periods and
under minimum daily flow conditions. The diurnal flow curve indicates that, for any particular day,
the DCRWS receives its lowest flows between 10:00 AM and 1:00 PM. During this time, the flow
rate into the plant is approximately 83% of that day’s average flow. The average daily dry weather
flows are projected to increase from 2.40 MGD in the year 2006 to 7.52 MGD in the year 2013.
Therefore, based on the diurnal flow curve, the minimum diurnal flow during dry weather is
projected to increase from 1.99 MGD in the year 2006 to 6.24 MGD in 2013. These quantities
represent the minimum amount of reclaimed water that is projected to be available from DCRWS.
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CHAPTER 4: POTENTIAL RECLAIMED WATER USERS AND DEMANDS

4.1 General

In order to determine the feasibility of any reclaimed water project, an analysis of potential
customers is required. Potential reclaimed water users were identified through a combination of
sources including the City of Fort Worth water customer database, survey data, meetings with
potential reclaimed water users, and previous studies. The potential reclaimed water users were then
compared and ranked based on the amount of reclaimed water that could potentially be supplied to
each user. Potential users were then analyzed based on location to identify potential projects, or
alternatives, for further analysis. The potential users and demands that have been identified are
further described in this chapter. The development and evaluation of each alternative is included in
Chapter 6.

4.2 Potential Reclaimed Water Use Categories

Potential reclaimed water users can be divided into several general categories. Water use
characteristics for each user will vary depending upon the type of usage, or category. The typical
characteristics include seasonal variations in water usage, and the frequency of water use — both daily
and hourly. These characteristics were used to help define monthly, daily, and hourly peaking
factors. Several assumptions were made regarding the peaking factors for each of the categories of
water use, and are discussed in the following sections for each category. The equations used to
determine the peak month, peak day, and peak hour water demands are as follows:

Peak Month Demand = (Annual Average Demand) * (Peak Month Factor)

(The peak month demand is the average daily demand during the
maximum month.)

Peak Day Demand = (Peak Month Demand) * (Peak Day Factor)

(The peak day demand is the average hourly demand of the peak
day during the maximum month.)

Peak Hour Demand = (Peak Day Demand) * (Peak Hour Factor)

(The peak hour demand is the maximum hourly demand during
the peak day of the maximum month.)

For all categories, except for the “commercial process” category, water usage is expected to increase
during the summer months. This is because most of the potential reclaimed water use considered in
this report is related to irrigation. Irrigation use typically peaks during the months of June through
September, and may sometimes include May and October as well. The peak monthly reclaimed water
demand is projected to be 22 percent of the annual reclaimed water demand volume. Thus, the
monthly peaking factor is assumed to be equal to 2.64, unless specific data is available for individual
users. The selection of this peaking factor is consistent with previous studies prepared for the City of
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Fort Worth®. The monthly peaking factor is multiplied by the annual average irrigation demand to
determine the peak monthly demand flows.

Although not always the case, the water usage for most commercial processes is not expected to
increase during any particular time of year. Commercial process demands are assumed to be more
constant throughout the year. Because of this somewhat constant demand, the monthly peaking factor
is assumed to be 1.0.

4.2.1 Commercial Irrigation

There is a potential to provide reclaimed water for those business or commercial enterprises that
utilize water for irrigation purposes. All customers identified in the commercial irrigation category
were assumed to irrigate on a daily basis for a period of 4 hours per day, unless specific information
was available. This results in a peak day factor of 1.0, and a peak hour factor of 6.0.

4.2.2 Commercial Processes

Commercial processes include those business or commercial enterprises that utilize water for their
processes, such as cooling water, manufacturing or power generation purposes. All customers
identified in the commercial processes category were assumed to use water on a continuous basis, or
24 hours per day on a daily basis, unless specific information was available. These customers are
assumed to use the same amount of water regardless of the time of year or time of day. This results in
a peak day factor, and peak hour factor, of 1.0.

This type of demand flow will help to ensure continuous operation of the system and reduce the need
for flushing operations. However, many of the commercial process demands identified were small in
comparison to the larger users in other categories.

4.2.3 Golf Course Irrigation

Golf courses are typically ideal places to initiate reclaimed water practices. Golf courses tend to be
large water users due to heavy irrigation. Many of the courses have water features, or ponds, that
could be used as storage facilities for reclaimed water to be used during irrigation. If existing ponds
were used for reclaimed water storage, then the peaking factor for the reclaimed water system would
be reduced. However, many courses would not allow significant variations in the water surface
elevation of these ponds, as this could affect the aesthetics of the course. For this reason, ponds are
not considered for storage in this analysis, and it is assumed that golf courses would be irrigated on a
daily basis for 12 hours per day, unless specified otherwise. This results in a peak day factor of 1.0,
and peak hour factor of 2.0. If it is determined by the City and the respective golf course, that its
water features could be used as temporary storage, then the peaking factors could be adjusted,
resulting in a more economical design.

¥ Draft Mary’s Creek Water Recycling Center Feasibility Study. Alan Plummer Associates, Inc. June 2004.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 4-2

F:\projects\0318\037-01\Doc\Report\FINAL\318-3701_final report.doc Print Date:5/24/2007



4.2.4 Parks and Recreational Facilities

The “parks and recreational facilities” category includes public and private parks, and recreational
areas, such as sport complexes. These areas usually have a lot of green space that requires irrigation
to maintain public areas and sports fields. Parks and recreational areas, similar to golf courses, are
usually excellent locations to implement reclaimed water projects. Parks and recreational areas are
assumed to irrigate once every three days for a period of 8 hours, unless specific information was
available. This results in a peak day factor of 3.0, and a peak hour factor of 3.0.

4.2.5 Public Facilities

Public facilities are considered to be City-owned facilities, such as public libraries or courthouses.
This category does not include City-owned parks or golf courses, which are included in separate
categories. The public facilities are assumed to irrigate once every three days for a period of 8 hours,
unless specific information was available. This schedule is similar to the parks and recreational areas,
however the annual average water demand is typically much less. This results in a peak day factor of
3.0, and peak hour factor of 3.0.

4.2.6 Residential Irrigation

Installation of a reclaimed water system in a previously developed residential area would be a costly
endeavor. However, installing a dual water system during initial development could result in a very
feasible application. The City has had previous discussions with developers in the Mary’s Creek
Basin regarding installation of a dual water system during development. In these areas, the residential
irrigation was based on the total acreage of residential areas. Residential areas are assumed to irrigate
on a daily basis for a period of 4 hours per day, unless specific information was available. This
results in a peak day factor of 1.0, and peak hour factor of 6.0. These assumptions are made based on
considering the entire residential area as a whole, rather than individual home owners. While an
individual homeowner may reasonably irrigate once every three to five days for a period of 2 hours,
not every homeowner irrigates on the same exact day at the same time.

4.2.7 Schools and Universities

Potential reclaimed water customers will also include schools and universities, where reclaimed
water could also be used for irrigation purposes. Schools are assumed to irrigate once every three
days for a period of 8 hours, unless specific information was available. This results in a peak day
factor of 3.0, and a peak hour factor of 3.0.

4.2.8 Gas Well Drilling

Recent advances in gas drilling technology have allowed the natural gas industry to tap into gas
deposits in the Barnett Shale, located in Fort Worth, Tarrant County and several surrounding
counties. As part of the drilling operations, water is used to break up the rock and shale so that the
deposits of natural gas can be released. The water used for this process, referred to as “frac water”,
does not need to be potable. Both the Texas Railroad Commission and the TCEQ have approved use
of reclaimed water for hydraulic fracturing. Approximately 2.5 million gallons of water are required
during the fracturing process. This water is typically stored in “frac ponds” on site. The City has had
some initial discussions with drillers regarding the use of reclaimed water for their operations. As js
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discussed in Section 4.3, some frac water usage has been included in the projected demands for the
Northern Service area. In addition, the City is currently constructing a facility just north of Village
Creek WWTP, from which trucks can obtain reclaimed water for use in fracturing operations.

4.2.9 Summary

The typical peaking factors for monthly, daily, and hourly water demands are summarized in Table
4-1. These peaking factors are used unless specific information is available for a particular customer.

Table 4-1: Peaking Factors

Category Peak Month Peak Day Peak Hour
Factor Factor Factor
Commercial Irrigation 2.64 1.0 6.0
Commercial Process 1.0 1.0 1.0
Golf Courses 2.64 1.0 2.0
Parks and Recreational Facilities 2.64 3.0 3.0
Public Facilities 2.64 3.0 3.0
Residential Irrigation 2.64 1.0 6.0
Schools and Universities 2.64 3.0 3.0

4.3 Potential Reclaimed Water Users and Demands

This section provides a summary of potential reclaimed water users and demands identified during
the course of this study.

4.3.1 Historical Data Analysis

The City of Fort Worth provided metering data for the top 100 water customers located within the
City’s service area. These data were contained in a spreadsheet that included customer name, address
of service, meter type, and monthly water usage for the year 2004. The meter type classifications
listed were “commercial”, “commercial apartments”, “commercial monitored”, “industrial”,
“industrial monitored”, “departmental billing”, and “not for profit” meters. Additional metering
information was provided for those few customers with a secondary irrigation meter.

However, not all of the customers reported are potential reclaimed water users. It can be reasonably
assumed that a portion of the water usage is for potable uses. The data were reviewed to identify
potential irrigation and process water demands. For the customers without irrigation meters, the
monthly water usage records were consulted to determine irrigation practices. Water usage during the
summer months (typically June through September) was compared to usage during the winter
months. Significant increases during summer months are indicative of the irrigation practices for
each user. Commercial and commercial apartment meters represent approximately 40 percent and 10
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percent of the historical data, respectively. Irrigation practices could be observed in many of these
users.

Approximately 33 percent of the historical data represented industrial meters. Many of these
customers are involved in food and beverage processing, and were considered to be unlikely
candidates for reclaimed water. However, this group also includes industries that could potentially
use reclaimed water in various production processes, such as cooling water.

A summary of the Top 100 customers, as provided by the City, is presented in Appendix A. Water
usage data provided by the City was measured in CCF (100 cubic feet). For the reader’s convenience,
the annual volume has been converted to million gallons (MG) as well.

4.3.2 Customer Surveys and Meetings

To supplement the information obtained from the historical data analysis, the City surveyed several
potential reclaimed water users. The City requested additional information from these water users
regarding estimated water usage for irrigation or other purposes. The City then met with those
customers to discuss potential reclaimed water demands. As a result of these efforts, more reliable
data were obtained regarding potential reclaimed water demands for several customers. Some of the
customers contacted by the City warrant further discussion, as provided in the following sections.

4.3.3 Non-Wholesale Customers and Surrounding Cities

The Cities of Euless and Arlington are not potable water customers of the City of Fort Worth.
However, both cities expressed interest in participating in a regional reclaimed water project to meet
some of their water demands. City of Fort Worth staff met with each city to determine feasible
locations where reclaimed water could be used and the reliable water demand. The locations and
reclaimed water demands identified are included in Table 4-2. The total water demand for each city
was determined by the respective city; however, certain assumptions were made to distribute the
water demand to specific users. For Euless, the peak hour demand was calculated based upon the
peaking factors listed in Table 4-1. Based upon the information received from Arlington, it is
assumed that Arlington would provide storage capacity in order to meet peak hour demands. This
could be achieved through the use of existing ponds or construction of new storage tanks.

4.3.4 Alliance Area Development in North Tarrant County

The Hillwood Properties are being developed in northern Tarrant County. The existing development
is primarily located in the Alliance Gateway Phase 1 area near Hwy 377 and Hwy 170. Future
expansion will include additional phases of the Alliance Gateway, as well as expansion along either
side IH-35W between Hwy 170 and SH 114. These areas are projected to reach build-out by the year
2020. Reclaimed water could be used in these areas for commercial irrigation and for evaporation
makeup water in several area ponds and water features. City staff met with the Hillwood Properties
developers to discuss implementation of a reclaimed water supply. In response, the developer
projected reclaimed water demand, based on projected growth. The developer also identified
potential pond sites to store reclaimed water to be used for irrigation. The projected annual average
reclaimed water demand is listed in Table 4-3. The peak demands were then calculated based upon
the peaking factors listed in Table 4-1. The developer also identified potential pond sites to store
reclaimed water to be used for irrigation. Therefore, it is assumed that the identified ponds would
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provide adequate storage capacity to meet peak day and peak hour demands, and that only the peak
month demand would be supplied to storage ponds.

Table 4-2: Non-Wholesale Customers Projected Water Demands

Wholesale Water Customer 32;‘::11 dﬁﬁlglg)e): Peak l()h?[)él]))«;mand
City of Arlington:
Chester Ditto Golf Course 0.17 0.5
JW Dunlop Sports Center 0.01 0.1
River Legacy Park 0.04 0.4
Total City of Arlington 0.22 1.0
City of Euless: 0.75 2.5
Softball World 0.02 0.17
Texas Star 0.21 0.67
Texas Star Golf Course 0.52 1.67
Total City of Euless 0.75 2.5

Table 4-3: Hillwood Properties Projected Water Demands

Hillwood Properties g:;‘::ll dA(;f[néllg)(;
Alliance Center East Association 0.36
Alliance Center West Association 1.12
Alliance Lone Star Association 0.43
Alliance Gateway Phase I Association 0.24
Alliance Gateway Phase 2 Assocation 0.44
Alliance Gateway Phase 3 Association 0.56
Circle T Ranch / Westlake 0.96
Frac Water (for natural gas drilling) 0.05
Total Development 4.16
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4.3.5 Mary’s Creek Basin

As discussed in Chapter 2, the City has recently conducted a study in the Mary’s Creek Basin’ in
western Tarrant County. The draft report, prepared by APAI, identified existing and future
developments planned in the Mary’s Creek Basin, and projected reclaimed water demands for the
years 2010, 2020, and 2030. These developments include Walsh Ranch, Brown Ranch, and others.
City staff met with the developers in this area, who have indicated that they would install a dual
water system for the implementation of reclaimed water supplies, if the City would make reclaimed
water available. The inclusion of a dual water system during initial development increases the
feasibility of a reclaimed water system by expanding service to many small water customers, in
addition to large water customers. This is typically not feasible in an existing development due to the
cost of retrofitting the potable water system and replacement of infrastructure. The potential
customers identified in the Mary’s Creek Basin study include residential, commercial, public
facilities, schools, golf courses, and parks. The reclaimed water demands obtained from the draft
report are included in Appendix B, and a summary is provided in Table 4-4. It is assumed that each
of the users in the Mary’s Creek Basin would not have their own storage, so the distribution system
should be capable of delivering peak hour demands and at sufficient pressures. However, due to
elevation changes across the Mary’s Creek Basin, booster pump stations and storage tanks will be
required. The booster pump stations and storage tanks will have sufficient capacity to supply peak
hour demands to users. This will allow the main pump station and pipelines to be sized for the lesser
peak month demands, thereby saving cost.

Table 4-4: Mary’s Creek Basin Projected Water Demands for Year 2030

Mary’s Creek Basin Annual Average Peak Day Demand
Demand (MGD) (MGD)
Blue Haze Elementary 0.01 0.05
Lost Creek Golf Course 0.18 0.47
Leonard Golf Links 0.05 0.38
New Commercial 0.14 0.38
New Golf Course 0.74 1.94
New Public Facility 0.04 0.29
New Park 0.20 1.57
New Residential 2.07 5.47
New School(s) 0.13 1.02
Other Development 0.23 1.82
Tannahill Intermediate 0.01 0.10
Total Development 3.79 13.48

? Draft Mary’s Creek Water Recycling Center Feasibility Study. Alan Plummer Associates, Inc. June 2004.
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4.3.6 Trinity River Vision Central City Project

The Trinity River Vision Central City Project is currently in the planning stages and includes a major
flood control project in downtown Fort Worth, which will also isolate a portion of the current river
and establish an urban lake to be used for a variety of boating and water activities. City staff met
with Trinity River Vision Project staff and consultants to discuss the potential for providing
reclaimed water to the Central City Project. Preliminary information provided to the City indicated
that the planned Central City Project could require a 0.75-MGD water supply (annual average) to off-
set evaporative losses from the project. During the summer months, this demand could increase to
2.5 MGD. There is also a potential to supply reclaimed water for irrigation within the Central City
Project. However, estimates of this demand were not available at the time of this report.

4.3.7 City of Fort Worth — Parks and Community Services Department

The Parks and Community Services Department (PACSD) was consulted to determine the viability
of reclaimed water at many city-owned facilities. The PACSD provided historical information and
projected annual average water demands for city-owned parks and recreational facilities. A summary
of the data provided is included in Table 4-5. Peak demands were then calculated based upon the
peaking factors in Table 4-1. It is assumed that storage will not be available, and thus peak hour
demands must be provided to each user.

4.3.8 Other Sources of Information

As described in Chapter 2, an earlier study by Freese & Nichols, Inc. (FNI) (Technical Memorandum
No. 12'%) identified and evaluated the feasibility of several reclaimed water alternatives. This
memorandum identified several potential reclaimed water customers and their respective annual and
peak water demands. However, the information from this report was used only to supplement the
data from the other sources. In the event that two sources of information reported differing amounts
of projected water demand, the most recent information was considered to be more accurate.

4.3.9 Proposal to Obtain Additional Information

The City of Fort Worth has made efforts to meet with some of the potential reclaimed water
customers. However, not all potential customers included in the recommended alternatives were
contacted. Prior to implementation of any of the recommended projects, reliable information should
be obtained by contacting those customers, through telephone contacts, meetings or by standard letter
and questionnaire. A standard transmittal letter and questionnaire have been developed, and are
included in Appendices C and D, respectively. Analysis of the responses to the questionnaire will
provide a more reliable basis for identifying viable reclaimed water customers and quantifying
potential usage.

' Technical Memorandum No. 12 — Effluent Reuse Alternative Identification and Feasibility Analysis. Freese and
Nichols. November 1996.
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Table 4-5: Parks and Community Services Department

City-Owned Facilities g:::::ll dA(;ZlgIg)s
Buck Sansom Park 0.007
Delga Park 0.005
Gateway Park 0.051
Hallmark Park 0.014
Handley Park 0.007
Harmon Park 0.022
LeBlanc Park 0.014
Northside Park 0.007
North Park 0.051
Oakland Lake Park 0.007
Rockwood BB 0.014
Rolling Hills Soccer Complex 0.154
Sycamore Park 0.036
Silversage Park 0.007
Summerfield Park 0.008
West Park 0.029
Z. Boaz South Park 0.697
Meadowbrook Golf Course 0.074
Sycamore Golf Course 0.031
Z. Boaz Golf Course 0.075

4.4 Top 125 Potential Reclaimed Water Users

The potential reclaimed water users, identified in Section 4.3, were ranked based on their projected
annual average reclaimed water demand, with the largest user being ranked first. The largest 125
potential reclaimed water users were then plotted on a map to show their general location. A
summary of the 125 largest potential reclaimed water users is included in Table 4-6, and the locations
of these customers are shown in Figure 4-1. An analysis of the largest users and the development of
alternatives for reclaimed water systems is presented in Chapter 6.
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Table 4-6: Top 125 Potential Reclaimed Water Users

Annual Peak o i Peak
Rank # Customer Name Facility Type | Average | Month Hour Source
MGD) | MGD) | (MGD) | (MGD)

1 Texas Utilities Handley Plant Industrial 2.740 2.740 2.740 2.740 a
2 |D/FW International Airport Irrigation 1.530 4.560 4.560 12.180 b
3 |Alliance Center West Assoc. Irrigation 1.120 2.960 2.960 17.750 b
4 |Circle T Ranch / Westlake Irrigation 0.960 2.530 2.530 15.190 b
5 Trinity River Vision Irrigation 0.760 2.500 2.500 7.500 b
6  |City of Euless Park 0.750 2.390 2.500 7.500 b
7 South Z Boaz Park Park 0.697 1.840 5.519 16.557 C
8 |Alliance Gateway Phase 3 Assoc. Irrigation 0.560 1.480 1.480 8.900 b
9 Pecan Valley Park Park 0.535 1.412 4.236 12.707 a
10 |Alliance Gateway Phase 2 Assoc. Irrigation 0.440 1.170 1.170 7.030 b
11 |Alliance Lone Star Association Irrigation 0.430 1.130 1.130 6.770 b
12 |Alcon Laboratories Industrial 0.379 1.000 1.000 3.000 b
13  |Alliance Center East Assoc. Irrigation 0.360 0.950 0.950 5.730 b
14 |Diamond Oaks GC Golf Course 0.247 0.651 0.651 1.302 a
15 [Pecan Valley GC Golf Course 0.247 0.651 0.651 1.302 a
16  |Riverside GC Golf Course 0.242 0.638 0.638 1.276 a
17  |Alliance Gateway Phase 1 Assoc. Irrigation 0.240 0.620 0.620 3.730 b
18 |City of Arlington Park 0.220 0.670 1.000 2.500 b
19  |Great Southwest GC Golf Course 0.212 0.560 0.560 1.120 a
20 |Greenwood Cemetary Cemetary 0.208 0.550 1.649 4.947 a
21 [Forest Park Park 0.206 0.544 1.632 4.895 a
22 [Marion Samson Park Park 0.204 0.538 1.614 4.843 a
23 |Shady Oaks GC Golf Course 0.192 0.508 0.508 1.015 a
24 [Miller Brewing Company Food/Bev 0.190 0.250 0.250 0.250 b
25 |Cobb Park Park 0.167 0.440 1.319 3.958 a
26 |Rolling Hills Soccer Complex Park 0.154 0.406 1.217 3.652 C
27 |Carswell GC (Hawk's Creek) Golf Course 0.153 0.404 0.404 0.807 a
28  [Fossil Creek GC Golf Course 0.148 0.391 0.391 0.781 a
29 |Rolling Hills GC Golf Course 0.148 0.947 0.947 1.894 a
30 |Fort Worth Botanical Gardens Park 0.134 0.353 1.059 3.177 a
31 |Mount Olivet Cemetary Cemetary 0.132 0.281 0.842 2.525 a
32 |Lockheed Martin Tactical A/S Industrial 0.131 0.345 0.345 1.036 d
33 |Walnut Creek GC Golf Course 0.131 0.345 0.345 0.690 a
34 |Willow Springs GC Golf Course 0.131 0.345 0.345 0.690 a
35 |lron Horse GC Golf Course 0.131 0.345 0.345 0.690 a
36 |Carter Park Park 0.129 0.341 1.024 3.073 a
37 |Laurel Land Cemetary Cemetary 0.123 0.325 0.976 2.929 a
38 |Tandy Hills Park Park 0.115 0.245 0.736 2.209 a
39  |Oakmont Park Park 0.112 0.295 0.885 2.656 a
40 [Shady Valley GC Golf Course 0.110 0.701 0.701 1.403 a
41 |[Rockwood GC Golf Course 0.108 0.286 0.286 0.573 a
42  [Heritage Park Park 0.099 0.260 0.781 2.343 a
43 [Mrs. Bairds Bakeries Food/Bev 0.097 0.097 0.097 0.097 d
44  [Woodhaven GC Golf Course 0.090 0.579 0.579 1.157 a
45 |Glen Garden GC Golf Course 0.086 0.228 0.228 0.456 a
46 |Shannon Rose Hill Cemetary Cemetary 0.082 0.175 0.526 1.578 a
47  |Mira Vista GC Golf Course 0.081 0.215 0.215 0.430 a
48  |Southwestern Baptist Seminary School 0.079 0.208 0.623 1.869 d
49 |Z Boaz Golf Course Golf Course 0.075 0.864 0.864 1.728 C
50 |Marine Creek Linear Park Park 0.061 0.162 0.486 1.458 a
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Table 4-6: Top 125 Potential Reclaimed Water Users (continued)

Annual Peak Peak Day Peak
Rank # Customer Name Facility Type | Average | Month Hour Source
(MGD) | MGD) | (MGD) | (MGD)
51 |Meadowbrook Golf Course Golf Course 0.061 0.864 0.864 1.728 c
52 [Trinity Park Park 0.060 0.157 0.472 1.416 d
53 [Wildwood Park / Camp Joy Park Park 0.059 0.156 0.469 1.406 a
54  |Stratford Park Park 0.055 0.117 0.351 1.052 a
55 |Mosque Point Park Park 0.055 0.145 0.434 1.302 a
56 |Windswept Circle Park Park 0.053 0.139 0.417 1.250 a
57 |Gateway Park Park 0.051 0.135 0.406 1.217 C
58 |North Park Park 0.051 0.135 0.406 1.217 C
59 |Lake Como Park Park 0.050 0.133 0.399 1.198 a
60 |Harris Methodist Hospital Hospital 0.050 0.050 0.050 0.050 d
61 |Fort Worth Water Gardens Park 0.045 0.117 0.117 0.235 d
62 |Greenbriar Park Park 0.044 0.116 0.347 1.042 a
63  |Overton Park Park 0.044 0.116 0.347 1.042 a
64 |The Meridian Apartments Apartment 0.040 0.105 0.105 0.316 d
65 |Sycamore Park Park 0.036 0.095 0.284 0.852 C
66 [FW Zoological Association Commercial 0.036 0.094 0.094 0.282 d
67 |American Airlines Commercial 0.033 0.087 0.087 0.521 d
68 |Sycamore Creek GC Golf Course 0.031 0.083 0.083 0.165 C
69 |Bell Helicopter Textron Industrial 0.031 0.031 0.031 0.093 d
70 [West Park Park 0.029 0.076 0.227 0.682 c
71  |Union Pacific Railroad Industrial 0.027 0.072 0.072 0.217 d
72 |Texas Motor Speedway Commercial 0.027 0.071 0.214 0.641 d
73 [American Airlines Commercial 0.027 0.071 0.071 0.212 d
74  |US Bureau of Engraving Industrial 0.026 0.026 0.026 0.026 d
75 |Motorola Inc. Industrial 0.026 0.068 0.068 0.205 d
76 |Harmon Field Park Park 0.022 0.057 0.170 0.511 C
77 |Fortress Properties Ltd. Industrial 0.021 0.057 0.057 0.170 d
78 |City Center Development Co. Commercial 0.020 0.054 0.054 0.162 d
79  |Trammell Crow Company Commercial 0.019 0.049 0.049 0.148 d
80 [Cook Childrens Hospital 0.018 0.018 0.018 0.053 d
81 |Hallmark Park Park 0.014 0.038 0.114 0.341 C
82 |Rockwood Park Park 0.014 0.038 0.114 0.341 C
83 |LeBlanc Park Park 0.014 0.038 0.114 0.341 C
84 |Coca Cola Bottling Food/Bev 0.014 0.014 0.014 0.014 d
85 |CMD Realty Investors Commercial 0.014 0.036 0.036 0.107 d
86 |Tri Vest Cameron Creek Ltd. Apartment 0.013 0.035 0.035 0.105 d
87 |Tarrant County Junior College School 0.013 0.035 0.105 0.314 d
88 |MDC Parkcreek Residencys, Ltd. Apartment 0.013 0.035 0.035 0.104 d
89 |JPS Health Network Hospital 0.012 0.032 0.032 0.095 d
90 [Fort Worth Osteopathic Hosp. Inc. Hospital 0.012 0.031 0.031 0.094 d
91 [FMC - Carswell Hospital 0.011 0.030 0.030 0.090 d
92 |River Park Place Joint Venture Commercial 0.011 0.029 0.029 0.086 d
93  [Ridgmar Associates Commercial 0.010 0.027 0.027 0.082 d
94 |Synthetic Products Co. Industrial 0.010 0.026 0.026 0.078 d
95 [Alliance WE Ltd. Partnership Apartment 0.009 0.024 0.024 0.073 d
96 |Hospitality International Inc. Hotel 0.008 0.022 0.022 0.065 d
97  |Summerfield Park Park 0.008 0.022 0.065 0.195 C
98 |CWS Communities LP Apartment 0.008 0.021 0.021 0.064 d
99 |Will Rogers Memorial CN Commercial 0.008 0.021 0.021 0.063 d
100 |Goft Hotel Partners Hotel 0.008 0.021 0.021 0.063 d
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Table 4-6: Top 125 Potential Reclaimed Water Users (continued)

Annual Peak IR T Peak
Rank # Customer Name Facility Type | Average | Month Hour Source
(MGD) | MGD) | MGD) | (MGD)
101 | All Saints Hospital Hospital 0.008 0.008 0.023 0.069 d
102 [Buck Sansom Park Park 0.007 0.019 0.057 0.170 [
103 |Handley Park Park 0.007 0.019 0.057 0.170 C
104 [Northside Park Park 0.007 0.019 0.057 0.170 c
105 |Oakland Lake Park Park 0.007 0.019 0.057 0.170 C
106 |Silversage Park Park 0.007 0.019 0.057 0.170 c
107 |Kettle Cooked Foods Food/Bev 0.007 0.007 0.007 0.007 d
108 |Burnett Plaza Associate Commercial 0.007 0.018 0.018 0.055 d
109 |Fort Tower One Assoc. Commercial 0.007 0.018 0.018 0.053 d
110 |Trisept Inc. Property Management Commercial 0.006 0.016 0.016 0.049 d
111 |Plaza Medical Center Hospital 0.006 0.016 0.016 0.048 d
112 |Beltex Corp. Food/Bev 0.006 0.006 0.006 0.017 d
113 |Quail Run / Heritage Financial Apartment 0.005 0.014 0.014 0.042 d
114 |Delga Park Park 0.005 0.014 0.041 0.122 C
115 |Ball Metal Container Corp. Industrial 0.005 0.005 0.005 0.015 d
116 |Chez Orleanais DBA Industrial 0.005 0.013 0.013 0.038 d
117 |Fort Worth Club Commercial 0.005 0.012 0.012 0.036 d
118 |Broadway Plaza at Cityview Commercial 0.004 0.011 0.011 0.034 d
119 |Premium WC Inc. Industrial 0.004 0.011 0.011 0.033 d
120 |Puson GCH, LPDI Commercial 0.004 0.011 0.011 0.032 d
121 |Thomas Turner DBA Ridgecrest Apartment 0.003 0.008 0.008 0.024 d
122 [Southwestern Bell Telephone Co. Commercial 0.003 0.008 0.008 0.024 d
123 |Southwest Regional Library Irrigation 0.002 0.005 0.005 0.014 d
124 [Seminary South Branch Library Irrigation 0.000 0.000 0.000 0.001 d
125 |Ridglea Library Irrigation 0.000 0.000 0.002 0.005 c

a — Technical Memorandum No. 12

b — Customer Input / Survey

¢ — City of Fort Worth Parks and Community Services Dept.
d — City of Fort Worth Water Accounts Billing History
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CHAPTER 5: RECLAIMED WATER QUALITY CONSIDERATIONS

5.1 Summary of Texas Reclaimed Water Regulations

There are currently no regulations specific to indirect potable reuse or recycled water for the state of
Texas, but there are some parameters for direct nonpotable applications. In the state of Texas, the
TCEQ regulates the use of reclaimed water for nonpotable uses only after the notification by a water
producer of the intent to provide reclaimed water for specified purposes. Regulations are found in
Title 30, Chapter 210 of the Texas Administrative Code, which defines two types of reuse water
based on its level of contact with the public. Quality requirements are based on the intended use and
the potential for human contact with the water. For those uses in which there is a high potential for
public contact (e.g. parks or school ground irrigation), Type I requirements apply. Reclaimed uses
for which there is controlled access to the usage site are classified as Type II. More specific uses and
the requisite water quality parameters are defined below.

Type I Potential Uses

e Irrigation of residential lawns, public parks, golf courses, and athletic fields

e Fire protection

e Irrigation of food crops and pastures for milking animals

e Maintenance of natural water bodies where recreational activities are anticipated
e Toilet or urinal flush water

Type 1I Potential Uses

e Irrigation of sod farms, silviculture, limited access and ROWs

e Irrigation of animal feed crops and food crops without contact with edible part or with
pasteurization

e Maintenance of impoundments or water bodies where direct human contact is unlikely
e Soil compaction or dust control
e Irrigation or other nonpotable uses at a WWTP

e Cooling tower make-up water

City of Fort Worth Reclaimed Water Priority and Implementation Plan 5-1
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Table 5-1: Water Quality Parameters for Different Water Reuse Applications

Type I Type I1
Quality Standards e BOD;s/CBODs= 5mg/L e BODs=20mg/L
(30 day average) e Turbidity = 3 NTU e CBOD;s=15mg/L
e Fecal coliform < 20 or e Fecal coliform < 200 or < 800
< 75 CFU/100 mL CFU/100 mL (single grab)
(single grab) e For a pond system: BODs = 30 mg/L,
Fecal Coliform < 200 or < 800
CFU/100 mL (single grab)
Sampling/Analysis Twice per week Once per week
Frequency

5.2 Effluent Water Quality
5.2.1 Village Creek WWTP

Village Creek currently employs conventional liquids treatment processes consisting of screening,
primary clarification, biological treatment, final clarification, filtration, and disinfection. The plant’s
current treatment processes easily meet Type I requirements consistently. The turbidity is an order of
magnitude lower than required, and the CBOD stays well below the 5 mg/L limit. However, as the
plant flows increase toward the design capacity, some additional treatment capacity (such as
additional filters) may be required for a sustained Type I effluent quality. Figure 5-1 shows Village
Creek effluent quality data for the relevant reuse parameters for 2006.

5.2.2 Denton Creek RWS

The Denton Creek Regional Wastewater System (DCRWS) uses mostly conventional treatment for
the liquids train, with the exception of splitting clarified influent between activated sludge basins
(ABs) and sequencing batch reactors (SBRs). Flow from both the ABs and the SBRs is blended,
filtered and disinfected before discharge. Disinfection is performed using ultraviolet radiation.

Because DCRWS is not currently supplying reuse water for any applications, data for turbidity is not
yet available. However, water quality data for other parameters, including CBOD and fecal coliform,
are plotted in Figures 5-2 and 5-3.

The DCRWS data indicate that CBOD concentrations are consistently below the Type I limit. On
several occasions the fecal coliform single grab data were above the Type I limit. However, it is
anticipated that these excursions can be corrected with tighter control of UV disinfection operations
and/or chlorination of the reclaimed water.
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Figure 5-1: Village Creek Water Quality Data for Reuse Constituents
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Figure 5-3: Fecal Coliform Data for DCRWS

5.3 Additional Quality Parameters for Specific Uses of Reclaimed Water

Unfortunately, data for the DCRWS effluent with regard to the following discussion were not

available.

5.3.1 Irrigation

Many reuse applications involve using treated effluent to irrigate parks, golf courses and crops. In
these instances, it is beneficial and desirable that the effluent contains a level of nutritive
constituents, such as nitrogen and phosphorous, that contribute positively to the health of lawns and
green spaces. Figure 5-4 shows the levels of some of these constituents measured in Village Creek

effluent.
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Figure 5-4: Nutritive Constituents in Village Creek Treated Effluent

Total phosphorous levels, nitrite and nitrate concentrations were included on these figures in order to
show the potential nutritive qualities the effluent might have for irrigation; however, there are
additional parameters such as total dissolved solids (TDS) that, in high concentrations, have adverse
effects on vegetation. Dissolved solids can inhibit the uptake of water in plants, or contribute to the
inadvertent uptake of high concentrations of salts, which damage plant tissues. A commonly used
surrogate for the level of salts that comprise the overall TDS is chloride, which can begin to
adversely affect the health of plants at levels approximating the 200-300 mg/L range. Village Creek
data, not shown here, indicate that on average the chloride concentrations reach only 100 mg/L.
Because of the concerns surrounding solids and salts, restrictions can be placed on golf course
irrigation water when TDS concentrations reach greater than 450 mg/L. At concentrations greater
than 2,000 mg/L, the use of reclaimed water may be discontinued altogether until the levels of solids
are reduced.

5.3.2 Industrial Cooling Water

In the event that reclaimed water is to be used in industrial cooling towers, it may be necessary to
provide additional treatment beyond what the treatment plant affords. Dissolved solids in the water
can precipitate out and result in clogging or corrosion of pipes. Often, membrane filtration is a
prerequisite for making reuse water attractive to industry for these purposes. One of the more critical
parameters for industrial reuse applications is total hardness, measured as the sum of calcium and
magnesium levels, because it often dictates the extent to which deposits are formed in cooling tower
piping. The average total hardness of the Village Creek effluent in 2005 was approximately 165
mg/L; for 2006 it was slightly higher at 176 mg/L. It is often the case that industries have on-site
softening systems which could treat the effluent to acceptable levels. Other cations may be present,
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however these should not be in any significant quantity as the alkalinity of the water was comparable
to the hardness levels: 133 and 132 mg/L for 2005 and 2006 respectively. For other metals, such as
copper and zinc, acceptable levels should be determined by individual industrial customers, but these
elements were not detected in levels that are particularly hazardous to aquatic or human life. Again,
it is likely that specific testing will have to be conducted depending on the reclaimed water customer
and the effluent use. Figure 5-5 shows the total alkalinity and hardness for VCWWTP effluent.

250
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200
150
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0 !
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Figure 5-5: Total Alkalinity and Total Hardness of Village Creek WWTP Treated Effluent

5.3.3 Make-Up Water (Augmentation)

Another application of Type I reclaimed water is the augmentation of recreational impoundments and
aesthetic water features such as park fountains. Because of the potentially high level of human
exposure in recreational waters, additional testing for bacteria or viruses (e.g. E. coli) or more
frequent testing may be warranted. In addition, reduction of nutrient levels may be necessary to
minimize algae growth in ponds or lakes.

5.3.4 Other Reuse Applications

There are many possible uses for reclaimed water. Car washes, wetland augmentation, and athletic
field irrigation have also been identified as possible users of reclaimed water. Some industrial uses
require a highly treated product which would exceed Type I standards; other uses may have to be
evaluated individually in order to ascertain acceptable levels for use. Nevertheless, Type I standards
provide a public health and environmental standard that meets most reuse needs.
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5.4 Potential Future Water Quality Requirements for City of Fort Worth WWTP Effluent

It is difficult to predict what new federal or state requirements may be applied to discharge permits in
the future. As plants move into more recycled water projects, total dissolved solids (TDS) levels
may become an issue, and there are some TPDES permits with TDS limits in them at this time. The
EPA has also required all states to incorporate some form of nutrient standards into the surface water
quality standards. Thus, in the future, discharges permits will likely include a phosphorous limit, and
possibly a nitrogen limit; however this has more of an impact on conventional discharge than on
most reuse applications. As these regulations are implemented, there are several types of treatment
technologies, such as denitrifying filters, that are readily available for use at either of the treatment
plants discussed. It should be noted, though, that direct reuse programs reduce the nutrient loading to
the receiving streams. Therefore, even with the possible tightening of effluent permit limits, reuse
could help reduce the impact more stringent permitting requirements would have on the WWTPs
with regard to the requisite treatment process alterations to meet future limits.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 5-7

F:\projects\0318\037-01\Doc\Report\FINAL\318-3701_final report.doc Print Date:5/24/2007



THIS PAGE INTENTIONALLY LEFT BLANK

City of Fort Worth Reclaimed Water Priority and Implementation Plan 5-8

F:\projects\0318\037-01\Doc\Report\FINAL\318-3701_final report.doc Print Date:5/24/2007



CHAPTER 6: SERVICE AREAS AND POTENTIAL PROJECTS

6.1 Introduction

This chapter presents information related to the identification of potential service areas, and the
development of conceptual treatment and conveyance alternatives for each service area. Following
identification of reclaimed water service areas, an initial, screening-level evaluation of probable cost,
based on reclaimed water source, was performed. With the exception of the Eastern and Western
System service areas (defined in the following section), two source alternatives were considered for
each service area. One alternative considered constructing a water recycling center (WRC) within the
service area and one alternative considered conveying treated wastewater from either the Village
Creek WWTP (VCWWTP) or the Trinity River Authority’s Denton Creek Regional Wastewater
System (DCRWS) to the service area. Results of this initial economic evaluation are discussed in this
chapter. Based on this initial evaluation, a preferred alternative was selected for each service area and
was then used as the basis for the more detailed feasibility evaluation discussed in Chapter 7.

6.2 Reclaimed Water Service Areas

The identification and ranking of potential reclaimed water customers is presented in Chapter 4. The
potential customers were evaluated based on location and ranking to identify areas with the potential
for high reclaimed water use. Emphasis was placed on locating large customers and clusters of
smaller customers. Individual projects to serve the potential customers were then conceptualized and
grouped together to form reclaimed water service areas. The following five reclaimed water service
areas were identified, and are generally shown on Figure 6-1:

1. Central System
2. Eastern System
3. Northern System
4. Southern System
5. Western System

Within each of these service areas, the potential reclaimed water customers were identified, and are
included in Tables 6-1 through 6-5. The annual average water demand and required system capacity
are listed in each of these tables. The required system capacity was determined based upon which
flow rate (peak month, peak day, or peak hour) that the system is designed to convey to each user.
The potential reclaimed water demands for each customer, and peaking factors, are as developed in
Chapter 4. Based on the projected demands, conceptual design alternatives were developed for each
of the reclaimed water service areas. The assumptions for available storage capacity and system
pressure requirements are also listed in these tables. At all golf courses, and a few other potential
customers, it is assumed that existing ponds could be used for storage and that the customer would
supply additional pumping capacity to achieve the desired system pressure. For most users, other
than golf courses, a minimum system pressure of 60 psi is provided.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-1
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Table 6-1: Central System Reclaimed Water Service Area Demands

Ann. Avg. Required
System .
Potential Customer Water Capacity System Available
Demand Pressure Storage
(MGD) (MGD) (psi)

Cobb Park” 0.17 3.96 60 No
Gateway Park 0.05 1.21 60 No
Harris Methodist Hospital 0.05 0.05 60 No
Meadowbrook GC 0.06 1.73 0 Yes
Sycamore Creek GC 0.03 0.74 0 Yes
Sycamore Park 0.04 0.86 60 No
Trinity River Vision Project® 0.76 7.50 17%) No
Woodhaven GC 0.09 1.16 0 Yes
Total 1.25 17.20

(1) Cobb Park is also included in the Southern System Service Area

(2) The water demands for the Trinity River Vision Project include evaporative make-up water only, and could

be expanded in the future to include irrigation water demand, once that data is available from the developers.

(3) The required pressure is that amount required to fill a ground storage tank at the Trinity River Vision Project
site.

Table 6-2: Eastern System Reclaimed Water Service Area Demands

Ann. Avg. Required
System .
Potential Customer Water Capacity System Available
Demand Pressure Storage
(MGD) (MGD) (psi)
American Airlines 0.03 0.52 60 No
City of Arlington
JW Dunlop Sports Center 0.01 0.10 60 No
River Legacy Park 0.04 0.40 0 Yes
Chester Ditto Golf Course 0.17 0.50 0 Yes
City of Euless
Texas Star Golf Course 0.52 3.33 0 Yes
Texas Star 0.21 2.00 60 No
Softball World 0.02 0.50 60 No
D/FW International Airport 1.53 6.06 0 Yes
Riverside GC 0.24 1.28 0 Yes
Total 2.77 14.69
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Table 6-3: Northern System Reclaimed Water Service Area Demands

Ann. Avg. Required
System .
Potential Customer Water Capacity System Available
Demand Pressure Storage
(MGD) (MGD) (psi)
Alliance Center East Assoc. 0.36 0.95 0 Yes
Alliance Center West Assoc. 1.12 2.96 0 Yes
Alliance Gateway Phase | Assoc. 0.24 0.62 10 Yes
Alliance Gateway Phase Il Assoc. 0.44 1.17 10 Yes
Alliance Gateway Phase Ill Assoc 0.56 1.48 10 Yes
Alliance Lonestar Association 0.43 1.13 0 Yes
Circle T Ranch / Westlake 0.96 2.53 0 Yes
Frac Water (Gas Dirilling) 0.05 0.05 0 N/A
Texas Motor Speedway 0.03 0.07 0 Yes
Total 419 10.97
Table 6-4: Southern System Reclaimed Water Service Area Demands
Ann. Avg. System Required _
Potential Customer Water Capacity System Available
Demand Pressure Storage
(MGD) (MGD) (psi)
Alcon Laboratories 0.38 3.00 60 No
Ball Metal Container 0.01 0.01 60 No
Cobb Park” 0.17 3.96 60 No
Glen Garden GC 0.09 0.46 0 Yes
Miller Brewing Co. 0.19 0.25 60 No
Mrs. Bairds Bakeries 0.10 0.10 60 No
Rolling Hills Soccer 0.15 3.65 60 No
Tarrant County College 0.01 0.31 60 No
Total 1.09 11.73
(1) Cobb Park is also included in the Central System Service Area
City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-4
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Table 6-5: Western System Reclaimed Water Service Area Demands

Ann. Avg. Svstem Required
Potential Customer Water Cc : ity® System Available
Demand" apacity Pressure Storage
(MGD) (MGD) (psi)

Blue Haze Elementary 0.01 0.15 60 No
East of Walsh Ranch 0.16 3.92 60 No
Leonard Golf Links 0.05 1.15 0 Yes
Lost Creek GC 0.18 0.93 0 Yes
New Commercial 0.14 2.25 60 No
New Golf Course 0.74 3.89 0 Yes
New Park 0.20 4.72 60 No
New Public Facility 0.04 0.86 60 No
New Residential 2.07 32.84 60 No
New School 0.13 3.06 60 No
Tannahill Intermediate 0.01 0.29 60 No
West of Walsh Ranch 0.06 1.52 60 No
Total 3.79 10.00

(1) Annual average water demands as reported in the June 2004 Draft Feasibility Study for the Mary’s Creek
Water Recycling Center

(2) Intermediate storage tanks and booster pump stations are included in the Western System Service Area to
meet system pressure requirements and reduce overall system capacity requirements.

6.3 Sources of Reclaimed Water

The source of reclaimed water for each of the service areas is treated effluent from either an existing
wastewater treatment plant (WWTP) or a proposed Water Recycling Center (WRC). With the
exception of the Eastern System, which only considered Village Creek WWTP as a source and the
Western System which only considered a WRC, alternatives for each service area were evaluated
using a WWTP and a WRC as the source of supply.

6.3.1 Existing Wastewater Treatment Plants

The City of Fort Worth owns and operates the Village Creek WWTP, which currently treats an
average of approximately 110 million gallons per day (MGD). This flow is adequate to supply all of
the reclaimed water demands in the City. As discussed in Chapter 5, the effluent quality of the
Village Creek WWTP is appropriate for either Type I or Type II uses.

The Denton Creek Regional Wastewater System (DCRWS) is owned and operated by the Trinity
River Authority (TRA). As discussed in Chapter 5, flow projections for the average daily flow,
average daily dry weather flow, and diurnal flow were evaluated to determine the amount of
reclaimed water that could be potentially available. This information indicated that DCRWS is
currently discharging approximately 3 MGD on an annual average basis. By 2013 the average annual
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discharge is projected to be 12 MGD. The minimum flow available (for dry weather, minimum
diurnal flow conditions) is estimated to be approximately 2 MGD under current conditions and is
projected to increase to about 6.2 MGD by 2013. These flows are adequate to supply the projected
reclaimed water demands in the Northern System service area.

6.3.2 Water Recycling Centers

Water recycling centers (WRCs) are small treatment facilities located near an existing trunk sewer
that can treat a portion of the flow in the line and deliver it to a nearby recycled water user. Solids are
typically returned to the collection system and handled at the main WWTP. The use of WRCs can
have several advantages, including:

e  WRCs can be located close to the point of service;
e They can treat only the flow needed for reclaimed water sales;
e They can defer the need to expand existing WWTPs.

Within each service area, potential WRC sites were located in the general proximity of potential
customers and adjacent to existing wastewater interceptors. Site selection was based on evaluation of
aerial maps, sites considered in other City of Fort Worth studies, and input from City staff. Detailed
site evaluations were not performed. Alternatives using a WRC were developed for every service
area, except the Eastern System service area, which was assumed to be served by VCWWTP. WRCs
were sized to provide enough capacity to meet the projected reclaimed water demands for the service
area. In all cases it was assumed that the solids would be returned to the collection system and treated
at either VCWWTP or DCWRS.

6.4 Screening-Level Evaluation of Service Area Conceptual Projects

An initial, screening-level evaluation of conceptual treatment and conveyance projects for each
service area was performed. The purpose of this screening-level evaluation was to determine whether
each service area could be served more economically from a WRC or an existing WWTP. However,
since the Eastern System is located close to VCWWTP, no alternative with a WRC was considered
for this service area. Similarly, since the Western System is located so far away from an existing
WWTP, no alternative using an existing WWTP was considered for this service area. The following
section presents each of the alternatives considered and summarizes the screening-level economic
evaluation performed to identify the preferred alternative in each service area. Screening-level costs
were based on an evaluation of each system and on the demand projections presented in Section 6.2.
Proposed pipeline and treatment plant sizing for these alternatives is included in the detailed cost
sheets included in Appendix E. In addition, a memorandum summarizing the assumptions used for
the costs is provided in Appendix F. All costs are based on a capital recovery period of 20 years and
an annual interest rate of 5.5%. In developing the cost analysis, it was assumed that the City would
be responsible for construction of all pump stations, storage tanks, water recycling centers, and
pipelines measuring 10-inches in diameter or larger. It is assumed that any pipelines less than 10-
inches in diameter will be constructed by the respective customer. In some cases, larger pipelines are
assumed to be constructed by the customer as well, and these are discussed in the detailed
descriptions of each alternative provided in Section 6.5. For the screening evaluation, all costs for
constructing and operating the WRCs are included in order to compare the WRC alternatives with the
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alternatives that receive water from an existing WWTP. However, as will be discussed in Chapter 7,
the WRC costs are not included in the total reclaimed water system costs for the feasibility
evaluation, as they are assumed to be costs that are supported by the wastewater system.

6.4.1 Central and Southern System Service Areas

Although initially considered separately, alternatives that take advantage of shared pipelines to
provide reclaimed water to both the Central and Southern service areas were also evaluated, and
determined to be more cost effective. Therefore, alternatives for these service areas are considered
together in this section.

The Central System service area extends west from the Village Creek WWTP to the downtown Fort
Worth area near the IH-35W and IH-30 intersection, and as far south as Cobb Park. Potential
reclaimed water customers in this area include several parks and golf courses, Harris Methodist
Hospital, and the Trinity River Vision project corridor. Each customer and its annual average water
demand is listed in Table 6-1.

The largest potential customer in the Central System is the Trinity River Vision Central City Project.
Although not anticipated until around 2015, the Central City Project may provide many opportunities
for reclaimed water use through irrigation and evaporation make-up water. Make-up water is
primarily needed to maintain a constant water surface elevation in the planned urban lake, but can
also be used to replace any water lost to evaporation in water features such as fountains and
decorative ponds.

The Southern System service area is generally located along IH-35W, south of IH-20, with only a
couple of customers located north of IH-20. This area is mainly an industrial area, and the primary
customer is Alcon Laboratories. Other potential reclaimed water customers include Miller Brewing
Company, Rolling Hills Soccer Complex, Mrs. Baird’s Bakery, Glen Garden Golf Course, Tarrant
County Junior College, and the Ball Metal Container Corporation. A complete listing of customers in
the Southern System Service Area is included in Table 6-4.

A map showing the alternatives considered for the Central System and Southern System service areas
is provided in Figure 6-2. As mentioned above, initially these service arecas were evaluated
separately. However, early in this evaluation it was determined that a combined Central/Southern
System was more economical for providing service to the entire area. A total of three alternatives are
summarized here. The first two consider service to the entire Central/Southern service areas from
either a WRC located at the abandoned City of Fort Worth Riverside WWTP near Gateway Park, or
from VCWWTP. A separate WRC alternative for the Southern System is also presented. Each of
these alternatives is summarized below:

6.4.1.1  Central System Alternative 1 (C1)

Alternative C1 serves the Central System customers only, from the VCWWTP, as shown on Figure
6-2.

6.4.1.2  Southern System Alternative 1 (S1)

Alternative S1 serves the Southern System customers only, from a proposed WRC located near
Amon Carter Park, east of IH-35 and north of IH-20, as shown in Figure 6-2.
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6.4.1.3  Central/Southern System Alternative 1 (CS1)

Alternative CS1 includes a proposed WRC at the site of the abandoned City of Fort Worth Riverside
WWTP. Treated effluent from the WRC would serve all customers within the Central and Southern
service areas, as shown on Figure 6-2.

6.4.1.4  Central/Southern System Alternative 2 (CS2)

Alternative CS2 uses treated effluent from VCWWTP to serve all customers within the Central and
Southern service areas, as shown on Figure 6-2.

6.4.1.5 Preferred Central/Southern System Alternative

Table 6-6 summarizes the opinion of probable cost for each of the Central/Southern System
alternatives presented here. The lowest cost alternative is CS2. However, while Alternative S1 has
not been evaluated in further detail as a recommended alternative, this screening evaluation indicates
that it is still economically viable. If desired, it could be implemented much more quickly to provide
reclaimed water to the Southern service area than a combined alternative. In addition, Alternative S1
may be more attractive in the future as technology for WRCs advances and more cost-effective
treatment facilities become available.

Table 6-6: Summary of Costs, Central/Southern System Alternatives (without benefits

Annual Peak

Avg. System | Capital Debt Purchase | Overall
Alt. Demand | Demand | Cost' Service O&M Energy Cost Unit Cost

MGD MGD $MM S$lyr $lyr $lyr $/1000G | $/1000G
C1 1.25 17.21 $32.70 [$2,736,000| $316,000 | $60,000 N/A $3.22
S1 1.10 11.74 $21.75 [$1,820,000| $176,000 | $221,000 N/A $2.87
CS1 2.18 19.47 $56.93 | $4,764,000| $398,000 | $439,000 N/A $3.45
CS2 2.18 14.47 $40.75 |$3,410,000| $412,000 | $135,000 N/A $2.40

Net Present Value of capital cost after accounting for interest during construction.

Based on the evaluation of probable costs presented in Table 6-6, the preferred alternative for the
Central and Southern service areas is Alternative CS2, which provides reclaimed water to both areas
from VCWWTP.

6.4.2 Eastern System Service Area

The Eastern System service area extends east from the Village Creek WWTP into the City of
Arlington, and northeast into the City of Euless, Centreport and D/FW International Airport.
Potential reclaimed water customers in this area include the Cities of Arlington and Euless, D/FW
International Airport, American Airlines, and the Riverside Golf Course. Each customer and its
annual average water demand are listed in Table 6-2.

The largest potential customers in the Eastern System are the Cities of Arlington and Euless, and the
D/FW International Airport. Both Arlington and Euless have expressed an immediate interest in
developing reclaimed water sources to supply irrigation water to some of their City-owned parks and
golf courses. Likewise, D/FW International Airport has expressed an interest in using reclaimed
water for irrigation of the Bear Creek Golf Course and other areas. Preliminary discussions with
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developers in the Centreport area, near D/FW Airport indicate that there may be potential for use of
reclaimed water in this area as well.

Since the Eastern System is so close to VCWWTP, no alternative with a WRC was evaluated for this
service area. Therefore, only one alternative was considered, and is summarized below. A map of this
alternative is shown in Figure 6-3.

6.4.2.1 Eastern System Alternative 1 (E1)

Alternative E1 uses treated effluent from VCWWTP to serve customers in the Cities of Arlington,
Euless and Grand Prairie, as well as the Centreport and D/FW areas (see Figure 6-3).

6.4.2.2  Preferred Eastern System Alternative

Since only one alternative was considered for the Eastern System, Alternative E1 is the preferred
alternative. Table 6-7 summarizes the opinion of probable costs for this alternative.

Table 6-7: Summary of Costs, Eastern System Alternative (without benefits)

Annual Peak
Avg. System | Capital Debt Purchase | Overall
Alt. Demand | Demand | Cost' Service O&M Energy Cost Unit Cost
MGD MGD $MM $lyr $lyr $lyr $/1000G | $/1000G
E1 2.77 14.69 $15.52 [$1,298,000 $215,000 | $95,000 N/A $0.82

! Net Present Value of capital cost after accounting for interest during construction.
6.4.3 Northern System Service Area

The Northern System Service Area is located in northern Tarrant County around the Alliance
Gateway industrial area and extends from [H-35W to SH-377 and from SH-170 to SH-114. Potential
reclaimed water customers in this area include several industrial zones in the Alliance Gateway area,
Texas Motor Speedway, and “frac” water for gas drilling operations. The Northern System is
projected to supply the most reclaimed water of any of the alternatives considered in this study. Each
customer and its annual average water demand is listed in Table 6-3.

The largest potential customers in the Northern System are the various associations within the
Alliance industrial area. The Alliance area is a large industrial area being developed by Hillwood
Properties. Hillwood Properties was contacted and provided input during the development of the
Northern System Service Area alternative. Reclaimed water could be used in these areas for
commercial irrigation and make-up water for water features. The various industrial areas within the
Alliance development will have multiple water features (ponds and fountains) to which reclaimed
water can be supplied.

A map showing the alternatives considered for the Northern System Service Area is provided as
Figure 6-4. Two alternatives were evaluated and are described below.

6.4.3.1  Northern System Alternative 1 (N1)

Alternative N1 serves the Northern System customers from a WRC located east of IH-35, as shown
in Figure 6-4.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-10
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6.4.3.2  Northern System Alternative 2 (N2)

Alternative N2 serves the Northern System customers from the TRA Denton Creek Regional
Wastewater System (DCRWS), as shown in Figure 6-4.

6.4.3.3  Preferred Northern System Alternative
Table 6-8 summarizes the opinion of probable cost for the Northern System alternatives. Due to the
close proximity of this service area to DCRWS, providing reclaimed water from this facility is

significantly more economical than constructing a WRC. Therefore, Alternative N2 is the preferred
alternative for this service area.

Table 6-8: Summary of Costs, Northern System Alternatives (without benefits)

Annual Peak
Avg. System | Capital Debt Purchase | Overall
Alt. Demand | Demand | Cost' Service O&M Energy Cost Unit Cost
MGD MGD $MM $lyr $lyr $lyr $/1000G | $/1000G
N1 4.19 11.07 $54.45 | $4,556,000( $304,000 | $679,000 N/A $1.84
N2 4.19 11.07 $17.09 |$1,430,000( $188,000 | $103,000 $0.25 $0.81

' Net Present Value of capital cost after accounting for interest during construction.

6.4.4 Western System Service Area

The Western System Service Area is located in the western portion of Fort Worth around the Mary’s
Creek Basin, including Walsh Ranch, Brown Ranch and Murrin Ranch. This area extends west of
West Loop 820 and covers a large area north and south of IH-20 and IH-30. Since this area is mostly
undeveloped at this time, there is an opportunity to install a dual water supply system as land is
developed. As discussed in Chapter 2, the City is concurrently conducting a preliminary study of this
region, and the initial findings of that study have been incorporated into the development of the
Western System.

Potential reclaimed water users in this service area include large areas of commercial and residential
irrigation, golf courses or green spaces, schools, as well as other public facilities. Potential reclaimed
water customers, type of water usage, and peak flow supply are included in Table 6-5.

Since the Western System Service Area is so far from existing WWTPs, no existing WWTP
alternative was considered for this system. Therefore, only one alternative has been evaluated, and is
described below. A map of the Western System is provided in Figure 6-5.
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6.4.4.1  Western System Alternative 1 (W1)

Alternative W1 serves the proposed developments within the Mary’s Creek Basin from a WRC
located between IH-20 and IH-30, as shown in Figure 6-5. As will be discussed in a later section, due
to timing of flow availability in this area, it is anticipated that initially raw water from a TRWD raw
water line will be used to provide nonpotable water service to this area. It should also be noted that
initially, Alternative W1 included service to Z Boaz Park, Z Boaz Golf Course and Hawks Creek
Golf Course. Service to these areas increased the unit cost of service significantly and, therefore, was
eliminated from the alternative. However, these customers could be considered for service in the
future.
6.4.4.2  Preferred Western System Alternative

Since only one alternative was considered for the Western System, Alternative W1 is the preferred
alternative. Table 6-9 summarizes the opinion of probable costs for this alternative.

Table 6-9: Summary of Costs, Western System Alternative (without benefits)

Annual Peak
Avg. System | Capital Debt Purchase | Overall
Alt. Demand | Demand | Cost' Service O&M Energy Cost Unit Cost
MGD MGD $MM $lyr $lyr $lyr $/1000G | $/1000G
W1 3.79 18.12 $72.79 [$6,091,000( $455,000 | $772,000 N/A $3.03

! Net Present Value of capital cost after accounting for interest during construction.
6.4.5 Summary of Screening-Level Evaluation

Table 6-10 presents a summary of the opinions of probable cost for all alternatives considered in the
screening-level evaluation to identify the preferred alternative in each service area. Alternatives N2
and E1 provide reclaimed water at the lowest unit cost, primarily due to the proximity of these
service areas to existing wastewater treatment facilities.

Table 6-10: Summary of Costs for All Service Areas (without benefits)

Annual Peak
Avg. System | Capital Debt Purchase | Overall
Alt. Demand | Demand Cost’ Service O&M Energy Cost Unit Cost
MGD MGD $MM $lyr $lyr $lyr $/1000G | $/1000G
C1 1.25 17.21 $32.70 [$2,736,000( $316,000 | $60,000 N/A $3.22
S1 1.10 11.74 $21.75 [$1,820,000( $176,000 | $221,000 N/A $2.87
CS1 2.18 19.47 $56.93 [$4,764,000( $398,000 | $439,000 N/A $3.45
CS2 2.18 14.47 $40.75 [$3,410,000( $412,000 | $135,000 N/A $2.40
E1 2.77 14.69 $15.52 |$1,298,000( $215,000 | $95,000 N/A $0.82
N1 4.19 11.07 $54.45 |$4,556,000( $304,000 | $679,000 N/A $1.84
N2 4.19 11.07 $17.09 |$1,430,000( $188,000 | $103,000 $0.25 $0.81
W1 3.79 18.12 $72.79 [$6,091,000( $455,000 | $772,000 N/A $3.03
! Net Present Value of capital cost after accounting for interest during construction.
City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-15
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6.5 Preferred Alternative Facilities and Phasing

This section describes the planned facilities and proposed project phasing for each of the preferred
alternatives identified in Section 6.4. Construction to be completed by the City has been separated
into phases denoted by a number (i.e. Phase 1, 2, etc.). Pipelines to be constructed by a customer are
included as separate phases denoted by a number and character (i.e. Phase 2a, 2b, etc.).

6.5.1 Central/Southern System Service Area

As discussed above, implementation of the Southern System Service Area was determined to be
more cost effective if constructed as part of the Central System Service Area. Therefore, the Central
System Service Area was expanded to include the Southern System Service Area.

The main trunk line of the Central/Southern System is an 11.1-mile long, 36/30-inch diameter
transmission main constructed primarily within existing City easements and right-of-way (ROW).
The Central/Southern System is proposed to be constructed in nine phases. Refer to Figure 6-6 for a
map of the phasing for the Central/Southern System Service Area.

e Phase 1 includes a 14.5-MGD pump station constructed at the Village Creek WWTP, 5.8
miles of 36-inch transmission main along Randol Mill Road, and a 10-inch pipeline to the
Woodhaven Golf Course.

e Phase 2 includes a 0.5-mile long, 30-inch diameter extension of the transmission main along
Randol Mill Road, and a 10-inch pipeline to the Meadowbrook Golf Course.

e Phase 3 includes the remaining 4.8 miles of 30-inch transmission main along 1% Street and
Beach/Mitchell Street, and a 16-inch pipeline to Cobb Park along Berry Street.

e Phase 4 includes a 0.3-mile long, 16-inch transmission main along Vickery Blvd., and a 10-
inch pipeline to provide reclaimed water to Gateway Park.

o Phase 4A includes 8-inch pipelines, to be constructed by others, to distribute
reclaimed water to Sycamore Park and the Sycamore Golf Course.

e Phase 5 includes construction of a 2.4-mile long, 16-inch transmission main along Vickery
Blvd, and a 12-inch pipeline along Henderson Street and Main Street to provide reclaimed
water to the Trinity River Vision project corridor. A 2-MG ground storage tank and 7.5-
MGD booster pump station will be constructed at the Trinity River Vision project location.
Construction of a ground storage tank will allow for a decreased pumping and pipeline
capacity from VCWWTP. The savings in reduced pipeline and pumping costs was
determined to more than compensate for the additional cost of a ground storage tank and
booster pump station.

e Phase 6 includes a 0.8-mile long extension of the 16-inch transmission main along Mitchell
Street.

o Phase 6A, to be constructed by the Glen Garden Golf Course, includes a 6-inch
pipeline to supply reclaimed water to the Glen Garden Golf Course.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-16
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6.5.2

Phase 7 includes a 16-inch pipeline along Mitchell and Wichita Streets, and construction of a
7-MGD booster pump station near Rolling Hills Park. A 0.1-mile long, 20-inch transmission
main will then extend from the booster pump station towards the west with a short 16-inch
pipeline to serve Rolling Hills Park.

o Phase 7A, to be constructed by Tarrant County College (TCC), includes a 6-inch
pipeline to supply Tarrant County College on E. Seminary Dr.

Phase 8 includes 2.08 miles of 16-inch transmission main along Campus Drive to Alcon
Laboratories.

o Phase 8A, to be constructed by others, includes 6-inch pipelines to supply reclaimed
water to Ball Metal Container Corporation, Miller Brewery, and Mrs. Baird’s Bakery.

Phase 9A, to be constructed by Harris Methodist Hospital, is a 6-inch pipeline from the Phase
5 pipeline to the Harris Methodist Hospital on Pennsylvania Road.

Eastern System Service Area

To take advantage of an existing pump station and storage tank at the Village Creek WWTP, the
Eastern System was developed as two separate systems. The City of Arlington would be on a
separate pipeline system from the remaining customers, and would be supplied using an existing 4-
MGD pump station at Village Creek WWTP. The remaining customers would be supplied using a
second transmission main and pump station. The Eastern System is proposed to be constructed in
four phases. Refer to Figure 6-7 for a map of the Eastern System Service Area.

Phase 1 includes a 14-MGD pump station constructed at the Village Creek WWTP, and 2.1
miles of 30-inch transmission main north along Greenbelt Road and east along Trinity Blvd.
Phase 1 also includes two sub-phases, 1A and 1B, to be constructed by the Cities of
Arlington and Euless.

o Phase 1A includes 16-inch and 12-inch pipelines, constructed by the City of Euless,
to convey reclaimed water from the Phase 1 pipeline to the Texas Star, Softball
World, and the Texas Star Golf Course.

o Phase 1B includes 8-inch and 6-inch pipelines, constructed by the City of Arlington,
to convey reclaimed water from the Village Creek WWTP to the J.W. Dunlop Sports
Center, River Legacy Park, and Chester Ditto Golf Course.

Phase 2 includes 1.8 miles of 24-inch, and 0.8 miles of 20-inch, transmission main to Grand
Prairie along Trinity Rd.

o Phase 2A is a 10-inch pipeline, constructed by the City of Grand Prairie to supply
reclaimed water to the Riverside Golf Course on Hwy 360.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-18
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e Phase 3 includes a 20-inch pipeline to the D/FW International Airport.

o

Phase 3A is a 20-inch pipeline, constructed by the D/FW International Airport, from
the Phase 3 pipeline to Trigg Lake and along S. Airfield Drive to the Bear Creek Golf
Course.

e Phase 4A, to be constructed by American Airlines, includes an 8-inch pipeline to supply
reclaimed water to American Airlines on American Blvd. from the Phase 2 pipeline.

6.5.3 Northern System Service Area

For this service area, the screening-level evaluation of alternatives determined that it is more cost
effective to purchase reclaimed water from the TRA DCRWS than to construct a WRC. A
description of the Northern System is presented below. Refer to Figure 6-8 for a map of the Northern
System Service Area.

e Phase | includes construction of an 11-MGD pump station and a 0.5-MGD storage tank at
the DCRWS facility, and the following pipelines to serve the Alliance Gateway Associations

and the Circle T Ranch:

o A 1.4-mile long, 30-inch transmission main from the DCRWS to SH-114;

o A 2.3-mile long, 20-inch transmission main along future roadways from SH-114 to
Henrietta Creek Road;

o A 1.2-mile long, 16-inch transmission main constructed along Independence Parkway
to the Alliance Gateway Phase 1 Association;

o A 16-inch pipeline to supply Alliance Gateway Phase 3 Association and Circle T
Ranch;

o A 10-inch pipeline to supply the Alliance Gateway Phase 1 and Phase 2 Associations;
and

o Phase la includes 8-inch pipelines to supply Alliance Gateway Phase 1 and 2

Associations.

e Phase 2 includes construction of a 4.9-mile long, 18-inch transmission main along SH-114
and IH-35W to supply reclaimed water to the Alliance Lone Star and Alliance Center
Associations, as well as to the Texas Motor Speedway. The 18-inch transmission main on
SH-114 and IH-35W distributes water by:

o Construction of a 4.9-mile long, 18-inch transmission main along SH-114 and IH-
35W;
o Construction of a 16-inch pipeline along Eagle Parkway and FM Road 158 to the
Alliance Center West Association;
City of Fort Worth Reclaimed Water Priority and Implementation Plan 6-20
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Construction of a 12-inch pipeline along IH-35W to the Alliance Center East
Association; and

Construction of a 10-inch pipeline along Old Denton Road to supply reclaimed water
to the Alliance Lone Star Association on SH-170.

Phase 2 also includes two sub-phases, to be constructed by the customers:

O

Phase 2A includes a 6-inch pipeline to supply reclaimed water to the Texas Motor
Speedway from IH-35W.

Phase 2B includes an 8-inch pipeline to supply reclaimed water to the Alliance
Center East Association from IH-35W.

6.5.4 Western System Service Area

As discussed in Section 6.4, due to the long distance between the Village Creek WWTP and the
Western System Service Area, a new WRC is proposed to be constructed in the Mary’s Creek Basin
to serve the Western System. Construction of the Western System has been split into six phases.
Refer to Figure 6-9 for a map of the Western System Service Area.

Phase 1 includes construction of an 18.5-MGD pump station and a 2.5-MG storage tank at
the proposed site for the Mary’s Creek WRC. The Mary’s Creek Basin area is still an
undeveloped area; thus sufficient wastewater flows do not exist to supply the potential
reclaimed water customers. Therefore, construction of the WRC has been delayed and
initially, water would be supplied from a Tarrant Regional Water District (TRWD) raw water
pipeline . The existing TRWD raw water pipeline is located adjacent to, and east of, the
proposed WRC site. Raw water (and following Phase 5, reclaimed water) will then be
distributed to potential customers nearest the proposed WRC site through the following:

O

A 0.3-mile long, 30-inch transmission main from the proposed WRC site to Camp
Bowie Blvd.;

A 10-inch pipeline to supply reclaimed water to potential customers to the east along
Camp Bowie Blvd.;

A 16-inch pipeline to supply reclaimed water to potential customers immediately
north of the proposed WRC site;

An 18-inch pipeline to supply reclaimed water to potential customers immediately
south of the proposed WRC site; and

A 2.8-mile long, 24-inch transmission main to supply reclaimed water to potential
customers immediately west of the proposed WRC along Camp Bowie Blvd. and TH-
30.

Phase 2 includes constructing a 21-MGD booster pump station (BPS1) and a 2-MG storage
tank at the end of the Phase 1 24-inch pipeline on IH-30, and a 1.0-mile long, 20-inch
pipeline to deliver reclaimed water to potential customers immediately north.
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