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.

City of Fort Worth Reclaimed Water Priority and Implementation Plan 2-12

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




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




