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BACKGROUND

CHAPTER 1
EXECUTIVE SUMMARY

In 1988, the Tarrant County Water Control and Improvement District
No. 1 (District), in cooperation with the Texas Water Development
Board (TWDB) completed a comprehensive water quality management and
facility planning study for the upper West Fork and Clear Fork of
the Trinity River basin, including the Eagle Mountain Lake and Lake
Worth watersheds.

The 1988 study projected that both point and nonpoint source
pollutant loadings would increase with future development in the
areas west of Eagle Mountain Lake and Lake Worth. At the time of
the 1988 study, the Texas Water Commission had initiated an
intensive water quality survey of Eagle Mountain Lake, to be
followed by a modeling effort to evaluate the assimilative capacity
of Eagle Mountain Lake. This modeling effort has yet to be
finalized. The 1988 study indicated, however, that results of the
modeling could lead communities currently discharging to Eagle
Mountain Lake to consider either diverting their treated effluent
flows out of the Lake’s watershed or upgrading existing treatment
facilities in a manner that would ultimately facilitate phosphorus
removal and nitrification capability.

The City of Azle currently operates separate wastewater collection
and treatment facilities in both the Ash Creek and Walnut Creek
watersheds. Both facilities discharge treated effluent to Eagle
Mountain Lake. Both of the existing plants currently have permits
which allow effluent BOD and TSS concentrations of 10 and 15 mg/1,
respectively. Neither has Timitations on ammonia or phosphorous
at present. Both plants are currently in compliance with the
effluent quality restrictions set forth in their current permits.
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The City of Azle has submitted an application for amendment of the
Texas Water Commission permit for its Ash Creek Wastewater
treatment facility. The Texas Water Commission has withheld action
on the City’s application until completion of this study, which
evaluates the economic feasibility of several conceptual
alternatives for providing future wastewater service to the City
of Azle. Two of the conceptual alternatives evaluated in this
study involve transfer of Azle’s wastewater out of the Eagle
Mountain Lake watershed.

Save Eagle Mountain Lake, Inc., a local citizen’s organization,
advocates elimination of all wastewater discharges to Eagle
Mountain Lake.

The City of Fort Worth owns and operates a large regional
wastewater collection and treatment system which currently extends
to areas immediately south and east of the planning area. The City
of Fort Worth’s recently-adopted Wastewater System Plan proposes

future extension of the system to serve the Silver Creek and Live
Oak Creek watersheds, as well as the City of Azle, by the year
2010. The proposed extension of service to these areas is
predicated largely on a goal of protecting water supply resources
in Eagle Mountain Lake and Lake Worth. The North Central Texas
Council of Governments, in its Draft 1990 Annual Water Quality

Management Plan, has indicated that service to this area may
ultimately be provided by the City of Fort Worth.

The City of Pelican Bay, located north of Azle along the shores of
Eagle Mountain Lake, has no existing wastewater collection or
treatment facilities at present. Concerns about water pollution
resulting from malfunctioning septic tanks in the Pelican Bay area
have been recorded.
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The primary objective of this study is to assess the relative
economic feasibility of a number of conceptual alternatives for
providing future wastewater service in the study area.
Environmental impacts associated with each alternative have not
been evaluated in detail as part of this study. Although the
potential costs of complying with several different effluent limit
scenarios has been evaluated, no recommendations with regard to
these limits are made as part of this study.

Texas Water Development Board Contract No. 9-483-737 between the
Texas Water Development Board and the Tarrant County Water Control
and Improvement District No. 1 establishes the general scope of
this study and defines the specific wastewater facility
alternatives that are to be evaluated as a part of the study. The
alternatives identified in this contract are as follows:

Alternative 1

Establish a new wastewater treatment plant in the Silver Creek and
Live Oak Creek drainage basins in conjunction with continued
operation (with upgrade and/or expansion) of the existing Ash Creek
and Walnut Creek Wastewater Treatment Plants in the City of Azle.

Alternative 2A

Construct collection facilities to transport all future wastewater
flows from the planning area to the City of Fort Worth Wastewater
Collection System for treatment at .the existing Village Creek
Wastewater Treatment Plant. This alternative would result in
elimination of the City of Azle's discharges from the Eagle
Mountain Lake Watershed as is advocated by Save Eagle Mountain
Lake, Incorporated.
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Alternative 2B

Collect all future wastewater flows from the Fort Worth portion of
the planning area (Silver Creek and Live Qak Creek watersheds) and
transport these flows through the Fort Worth Collection System to
the Village Creek Wastewater Treatment Plant. A1l flows from the
remaining portions of the planning area will be collected for
treatment at a single new wastewater treatment plant in the Azle
area which will discharge to Eagle Mountain Lake.

Alternative 3

Collect all future wastewater flows from the planning area and
transport these flows to a single new "satellite plant" designed
to discharge a high quality effluent to Eagle Mountain Lake.

Alternative 4

Collect all future wastewater flows from the planning area and
transport these flows to a single new "satellite plant" designed
to discharge a high quality effluent to Lake Worth. This
alternative would result in elimination of the City of Azle’s
discharges from the Eagle Mountain Lake Watershed as is advocated
by Save Eagle Mountain Lake, Incorporated.

In addition to these alternatives, this study has evaluated the
relative impacts on feasibility of participation by the cities of
Pelican Bay and Lakeside in various systems. The financial
advantages and disadvantages of participation in a regional system
by the City of Azle have also been reviewed.
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FINDINGS AND RECOMMENDATIONS

Populations within the lower Ash Creek, Walnut Creek, Silver Creek,
and Live Oak Creek watersheds on the west sides of Eagle Mountain
Lake and Lake Worth are projected to increase steadily during the
next 20 years. The total population of the planning area covered
by this study is expected to increase from 18,404 persons in 1990
to 26,358 persons in 2010. The Walnut Creek watershed, including
portions of the City of Azle, is projected to be the Tocation for
the most notable increases.

Due to very low population densities in the upper reaches of these
watersheds, it is anticipated that many of the residents of the
study area will not be able to receive cost-effective organized
sewerage service within the 20-year planning horizon. It is
projected that the "sewered" population of the planning area will
increase from 8,374 persons in 1990 (all of which will reside in
or near the City of Azle) to 20,619 persons in year 2010.

Based on a direct comparison of projected long-term capital and
operating costs associated with each alternative, it appears that
alternative 2B (development of single "regional" plant to serve
Azle and Pelican Bay, with the remaining portions of the study area
being served through the existing City of Fort Worth system) will
be the most cost-effective of the five primary alternatives
evaluated in this study.

It is noted that Alternative 2B, while projected to be the most
cost-effective of the five primary alternatives evaluated, is
inconsistent with improvements proposed for this area through year
2010 by the City of Fort Worth’s Wastewater System Plan, and is
consequently inconsistent with the NCTCOG Draft 1990 Annual Water
Quality Management Plan. For the 20-year planning horizen

investigated, wastewater service for the Ash Creek and Walnut Creek
watersheds, as well as for areas north such as Pelican Bay, would
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be served through a "regional® plant in the Azle area under
Alternative 2B. The City of Fort Worth’s Wastewater System Plan
proposes future service to these areas through the Fort Worth
collection system. It is emphasized, however, that implementation
of Alternative 2B would not necessarily preclude ultimate
wastewater service to the Azle area through the City of Fort
Worth’s system.

It does not appear that consolidation of all study area flows into
a single wastewater system will be the most cost-effective
aiternative during the 20-year planning horizon examined. If
population growth or permit requirements change substantially from
projected trends wused for this study, the feasibitity of
consolidating service should be reevaluated at that time.

Population densities projected for the Silver Creek and Live Oak
Creek watersheds will probably make wastewater service to their
upper reaches prohibitively expensive during the 20-year planning
horizon. During this period, service through the existing City of
Fort Worth collection system appears to be the most cost-effective
means of providing wastewater service within the Silver Creek and
Live Oak Creek watersheds. It is suggested that the City of Fort
Worth give consideration to Yand acquisition for a satellite plant
that may prove feasible in the Silver Creek/Live Oak Creek
watersheds at some time beyond the 20-year planning horizon
considered in this study.

The cost analyses conducted for this study suggest that, for
economic reasons, the City of Azle should give consideration to
expanding and upgrading its existing Ash Creek wastewater treatment
plant, abandoning its Walnut Creek plant, and consolidating all of
its wastewater treatment services at the Ash Creek site. It is
noted, however, for purposes of planning beyond the 20-year
planning horizon considered in this study, that the Walnut Creek
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watershed may ultimately contribute the majority of the Azle area’s
flows.

The projected probable costs of capital improvements associated
with each alternative evaluated are presented in detail in Chapters
VII and VIII.

These analyses suggest that participation by the City of Lakeside
would contribute to the economic feasibility of any sewerage system
to be developed within the Silver Creek and Live 0Oak Creek
watersheds.

It appears that the following entities would be the most
appropriate management agencies for the proposed facilities:

. Azle Area Wastewater Treatment Plant: City of Azle or

"regional entity" such as the Trinity River Authority of
Texas.

. Collection System Facilities within City of Azle: City of
Azle.

. Interceptor System Facilities in Silver Creek and Live Oak

Creek Watersheds: City of Fort Worth or other "regional
entity."

. Interceptor Facilities Connecting Pelican Bay to Azle System:

Pelican Bay or "regional entity" such as Trinity River
Authority.

It is noted that specific recommendations with regard to effluent
quality standards for each alternative evaluated are beyond the
scope of this study, but could influence selection of an
alternative for further development. Additional evaluations with
respect to the potential water quality impacts associated with
expanding and upgrading the Ash Creek plant are recommended.




CHAPTER 11
INTRODUCTION

BACKGROUND

In 1988, the Tarrant County Water Control and Improvement District No. 1
{(District), in cooperation with the Texas Water Development Board (TWDB),
completed a comprehensive study teo identify wastewater facilities needed to
accommodate future population growth and to protect water quality in a 2,725
square mile planning area that includes the upper West Fork and Clear Fork
of the Trinity River Basin in north Texas. The study area includes the
watersheds of six reservoirs, among which were Lake Worth and Eagle Mountain
Lake. These reservoirs are currently, and will continue to be, the sources
of water supply for a Targe number of people in the North Texas area,
including residents of Fort Worth and Arlington.

The 1988 study projected that both point and nonpaint source pollutant
loadings would increase with future development in the areas west of Eagle
Mountain Lake and Lake Worth. At the time of the 1988 study, the Texas Water
Commission had initiated an intensive water quality survey of Eagle Mountain
Lake, to be followed by a modeling effort to evaluate the assimilative
capacity of Eagle Mountain Lake. this modeling effort has yet to be
finalized. The 1988 study indicated, however, that results of the modeling
could Tead communities currently discharging to FEagle Mountain Lake to
consider either diverting their treatment effluent flows out of the Lake’s
watershed or upgrading existing treatment facilities in a manner th=* would
ultimately facilitate phosphorus removal and nitrification capabili.y. As
an additional consideration, one local citizen’s group, Save Eagle Mountain
Lake, Inc., has advocated elimination of all wastewater discharges to Eagle
Mountain lake.

The City of Azle operates two existing municipal wastewater treatment
facilities that discharge to Eagle Mountain Lake. On January 5, 1989, the
Texas Water Commission issued new wastewater discharge permits for each of
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the City of Azle's existing plants. As a result of a public hearing held in
November of 1988, the City of Azle submitted an application for further
amendment to its permit for the Ash Creek wastewater treatment plant. This
application was submitted by the City to the Texas Water Commission on May
21, 1989, and has been determined to be administratively complete by the
Water Commission.

As the study presented herein was being initiated in order to assess the
feasibility and cost-effectiveness of several alternative means for providing
wastewater treatment service for the affected area, the Texas Water
commission has delayed action of the City’s permit application. The delayed
action on behalf of the Water Commission, is intended to allow the City time
to evaluate its alternatives for future wastewater treatment and to
facilitate the Water Commission in giving consideration to the City’s future
plans when developing and amended permit.

OBJECTIVES OF STUDY

It has been frequently suggested by representatives of Save Eagle Mountain
Lake, Inc. that the City of Azle should divert its wastewater treatment plant
offluent out of the Eagle Mountain Lake watershed.

One of the objectives of this study is to assess the relative economic
feasibility of diverting wastewater from the Azle area out of the Eagle
Mountain Lake watershed, downstream to the City of Fort Worth’s wastewater
system or to a new "Satellite" plant discharging to Lake Worth.

As the City of Fort Worth’s Wastewater System Plan indicates a need for

sewerage service within the Silver Creek and Live Oak Creek watersheds in the
near future, another objective of this study is to assess the relative
economic feasibility of several conceptual alternatives for development of
sewerage systems in these areas.
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In recognition of these primary objectives, five primary conceptual
alternatives for providing wastewater service to the west side of Eagle
Mountain Lake and Lake Worth were identified. TWDB Contract No. 9-483-737
between the TWDB and the District establishes the general scope of this study
and defines the specific wastewater facility alternatives that are to be
evaluated as a part of the study. The alternatives identified in this
contract are as follows:

Alternative 1

Establish a new wastewater treatment plant in the Silver Creek and Live
Oak Creek drainage basins in conjunction with continued operation {with
upgrade and/or expansion) of the existing Ash Creek and Walnut Creek
Wastewater Treatment Plants in the City of Azle.  (Under this
alternative, the City of Pelican Bay would be served through Azle’s
Walnut Creek plant.)

Alternative 2A

Construct interceptor facilities to transport all future wastewater
flows from the entire planning area to the City of Fort Worth Wastewater
Collection System for treatment at the existing Village Creek Wastewater
Treatment Plant. This alternative would result in elimination of the
City of Azle’s discharges from the Eagle Mountain Lake Watershed as is
advocated by Save Eagle Mountain Lake, Incorporated.

Alternative 2B

Collect all future wastewater flows from the Fort Worth portion of the
planning area (Silver Creek and Live Oak Creek watersheds) and transport
these flows through the Fort Worth Collection System to the Village
Creek Wastewater Treatment Plant. A1l flows from the remaining portions
of the planning area will be collected for treatment at a single new
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wastewater treatment plant in the Azle area which will discharge to
Eagle Mountain Lake.

Alternative 3

Collect all future wastewater flows from the planning area and transport
these flows to a single new "satellite plant" designed to discharge a
high quality effluent to Eagle Mountain Lake.

Alternative 4

Collect all future wastewater flows from the planning area and transport
these flows to a single new "satellite plant" designed to discharge a
high guality effluent to Lake Worth. This alternative would result in
elimination of the City of Azle’s discharges from the Eagle Mountain
Lake Watershed as is advocated by Save Eagle Mountain Lake,
Incorporated.

As it is presently unknown what effluent quality criteria will be required
for discharges to Eagle Mountain Lake or for any future discharges to Lake
Worth, costs for Alternatives 1, 2B, 3 and 4 were each developed for three
possible effluent scenarios. It is emphasized that no specific
recommendations with regard to effluent quality limitations are made as part
of this study. Results of these analyses allow an economic comparison of the
five primary alternatives 1isted above, and demonstrate relative differences
in cost of service that may be expected to result from varying permit limits
being imposed.

LOCATION OF PLANNING AREA

A map showing the Tocation of the planning area and the Tayout of each of the
major watersheds within the planning area is presented in Figure II-1. The
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planning area generally includes the watersheds of Live Oak Creek, Silver
Creek, Ash Creek and Walnut Creek, along with the cities of Pelican Bay and
Lakeside that lie within an area generally bounded on the east by Eagle
Mountain Lake and Lake Worth and on the west by the extraterritorial
jurisdiction boundaries of the cities of Fort Worth and Azle. The study area
is generally Jocated northwest of the City of Fort Worth, Texas.

LOCAL PARTICIPATION IN STUDY

This study was initiated by the District in cooperation with the TWDB.
Funding assistance for this study has been provided by the cities of Azle and
Fort Worth. Personnel from the District, the cities of Azle and Fort Worth,
and from the Trinity River Authority have participated actively in project
meetings and have provided much of the information used in evaluating and
developing the Alternatives. The following other entities that may be
affected by this study have been informed of developments in the study and
have been given opportunities to participate:

Parker County

Tarrant County

City of Pelican Bay

Central Texas Utilities

Community Water Supply Corporation

North Central Texas Council of Governments
Tarrant County Municipal Utility District No. 1

STATE PARTICIPATION

Fifty percent of the funding for this study was provided by the TWDB through
the State’s Research and Planning fund. The remaining fifty percent of the
project funding was provided jointly by the District and by the cities of
Fort Worth and Azle. work performed for this study has been pursued in
accordance with provisions of the TWDB’s contract with the District.



CHAPTER 111
PLANNING AREA DESCRIPTION

This chapter describes the Tocation boundaries and general land use patterns
within the project planning area,

STUDY AREA BOUNDARY

The area included within this study was shown in Figure II-1. In general,
the study area is bounded on the east side by Eagle Mountain Lake, State
Highway 199, and Lake Worth. The study area is bounded on the north and west
sides by the extraterritorial Jurisdiction Timits of the cities of Azle and
Fort Worth. The southern boundary of the study generally follows the
southern boundary of the Live Qak Creek watershed. In general, the western
shores of both Fagle Mountain Lake and Lake Worth are included in the study
area.

The City of Azle, located within the Ash Creek and Walnut Creek watersheds,
west of Eagle Mountain Lake, is the largest incorporated municipality located
within the study area. The City of Pelican Bay, located on the western shore
of Eagle Mountain Lake, northeast of the City of Azle, also lies within the
study area. Identification of potential means of providing wastewater
service to Pelican Bay is a key objective of this study. The City of
Lakeside, located on the western shore of Lake Worth, near Highway 199, is
not a study participant. This study does, however, recognize Lakeside as a
potential future participant in any organized wastewater system that might
be constructed along the western shores of Lake Worth.

DESCRIPTION OF INDIVIDUAL SERVICE AREA BOUNDARIES
Alternative 1

Alternative 1 would result in the development of three individual wastewater
systems within the study area. The City of Azle’s existing Walnut Creek
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Wastewater Treatment Plant, upgraded and expanded as necessary, would provide
wastewater treatment service to the portions of Pelican Bay and the Walnut
Creek watershed that lie within the study area. The City of Azle’s existing
Ash Creek Wastewater Treatment Plant would continue to provide service to the
Ash Creek watershed area, while'a new "regional" wastewater system would be
developed within the Silver Creek and Live Oak Creek watersheds. This
regional plant could potentially provide service to the City of Lakeside.
Service area boundaries for each of these systems are depicted in Figure III-
l.

Alternative 2A

Under Alternative 2A, all wastewater flows generated within the entire study
area would be transported across Lake Worth and to the existing City of Fort
Worth Wastewater Collection System. A regional interceptor system would be
constructed along State Highway 199 and along the western shores of Lake
Worth and Eagle Mountain Lake to provide service to all municipalities and
watersheds within the study area. The approximate service area boundaries
for this system are depicted in Figure III-2. Both of the existing plant
currently operated by the City of Azle would be abandoned under this
alternative.

Alternative 2B

Under this alternative, flows generated within the Silver Creek and the Live
Oak Creek watersheds (possibly including flows generated by the City of
Lakeside) would be transferred to the existing City of Fort Worth Wastewater
Collection System. Wastewater flows generated within the remaining portions
of the study area would be served through a single "regional” plant
discharging to Eagle Mountain Lake. The service area boundaries for the
wastewater systems included in this alternative are depicted in Figure III-3.
Under this alternative, it is most T1ikely that the existing Ash Creek plant
would be expanded to form the new regional plant, and that Azle’s existing
Walnut Creek Plant would be abandoned.
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Alternative 3

The alternative involves a regional collection system that would transport
all flows generated within the entire study area to a regional wastewater
treatment plant discharging to Eagle Mountain Lake. The service area
boundaries for this plant are depicted in Figure 1II-4,. Under this
alternative, Azle’s existing Ash Creek plant site would be the most likely
location for a regional plant. Azle’s existing Walnut Creek plant would be
abandoned.

Alternative 4

The alternative involves a regional collection system that would transport
all flows generated within the entire study area to a regional wastewater
treatment plant discharging to Lake Worth. The service area boundaries for
this plant are depicted in Figure III-5.

LAND USE

The study area consists of approximately 69 square miles lying within Tarrant
and Parker Counties. This study area is generally divided among six
individual "subareas" as is described in Table III-1.

Approximately 10 percent of the land in the study area is currently
developed. The majority of this developed land is residential with fairly
low population densities. With the exception of some areas within the City
of Azle, the majority of the study area shows both existing and projected
population densities of less than two persons per acre. The more heavily
developed areas generally lie within the City of Azle, the City of Pelican
Bay, the City of Lakeside, along Highway 199, the lake shores, and in certain
areas of the Live Oak Creek watershed that include portions of the City of
Fort Worth.
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TABLE III-1
LAND AREA SUMMARY

Square Miles of
Watershed Lying Within

Sub-area Description Planning Area Boundary
Pelican Bay 2.1
Walnut Creek 6.2
Ash Creek 14.3
Silver Creek 32.7
Lakeside 2.3
Live Oak Creek 11.4
TOTAL PLANNING AREA 69.0
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The topography of the study area, in general, is gently rolling, ranging in
elevation from 650 feet above mean sea level to 1,000 feet. Soils in the
area are mostly clay, but sandy loams are present and many of the hills
consist of rock. The majority of the study area has been shown by the Soil
Conservation Service to have severe limitations for septic tank use due to
Jow percolation rates, shallow rock, or flooding. Problems with existing
septic tank system failures have been documented in several portions of the
study area.



CHAPTER 1V
POPULATION PROJECTIONS

This chapter outlines the methodology and sources of data used to project
future study area populations. Population projections have been evaluated
for the entire study area and for each of the individual "subareas."

DESIGN YEAR

A 20-year planning horizon has been selected for this study as described in
the Planning Grant application. In general, all alternatives have been
compared based on initial construction and operation of facilities needed to
serve the projected year 2010 populations. In reviewing the total study area
populations and the number of persons projected to be served by organized
wastewater systems, it is apparent that cost savings associated with gradual
phasing-in of collection and treatment facilities will be minor. As will be
shown later in this chapter, the projected "sewered population” of the entire
study area in 1995 is approximately 73 percent of the year 2010 sewered
population.

METHODOLOGY

Traffic Survey Zone (TSZ) population projections provided by the North
Central Texas Council of Governments (NCTCOG) were used as a primary basis
for population projections for this study. These TSZs generally consist of
areas bounded by major roads, highways, or political boundaries and include
areas with fairly uniform land use patterns. This source of population
projections is generally accepted by the Texas Water Development Board and
by other state agencies for planning work in the North Texas area. Projected
populations for each of these TSZs have been provided by NCTCOG for years
1980, 2000 and 2010. Intermediate year populations have been determined by
linear interpolation.
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Total Population

In order to project watershed populations for the study area, the
geographical boundaries of each watershed or "subarea" were superimposed over
a map showing the boundaries of the TSZs. Populations of each TSZ lying
completely within a watershed area were assigned to that watershed.
Populations of TSZs lying partially within a watershed area were assigned to
the watershed area in accordance with the percentage of the area of the TSZ
lying within the watershed area.

Sewered Population

As has been previously discussed, the projected population densities for the
majority of this study area are very low, even through year 2010. This is
particularly true within the Silver Creek and Live Oak Creek watersheds and
the upper reaches of the Ash Creek and the Walnut Creek watersheds. In order
to project a volume of wastewater that might be expected within the study
areas during the planning period, it was necessary to estimate the number of
persons within each of these watersheds that could reasonably be expected to
be served by an organized wastewater system. In order to make these
projections, population densities projected for each of the subareas were
reviewed, and projected sewered populations provided by the City of Azle were
also reviewed. For purposes of this study, the sewered population
projections provided by the City of Azle were used for the Ash Creek and
Walnut Creek watershed areas. For the Pelican Bay watershed area, it was
assumed that the population residing within the Pelican Bay city limits would
be served by an organized wastewater system beginning in 1995. Because
projected population densities for the northern end of the Pelican Bay
subarea (between the City’s northern boundary and the northern boundary of
the study area) are low, even through year 2010, it was assumed that no
wastewater service would be provided to this area during the planning period.
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Projected population densities for the Silver Creek watershed are quite Tow
throughout the study area. For the Silver Creek watershed, it has been
assumed that residents of all TSZs within the City of Lakeside, abutting
State Highway 199, and abutting Lake Worth, would be served by an organized
wastewater system beginning in year 1995. Population densities projected for
the middle and upper reaches of the Silver Creek watershed area appear too
low to support a fully developed wastewater system in this area during the
20-year planning period.

Near its southern boundary, the Live Oak Creek watershed includes one fairly
heavily-developed area that lies within the Fort Worth city limits. For
purposes of calculating a sewered population for the Live Qak Creek
watershed, it has been assumed that sewer lines would be extended along Live
Oak Creek to this development and that al] TSZs within the watershed that
adjoin this sewer line route or that abut Lake Worth would be served by the
sewer system beginning in year 1995. As with the Silver Creek watershed,
organized sewer service in the upper reaches of the Live Oak Creek watershed
does not appear reasonable within the 20-year planning period due to very
Tow projected population densities.

TWDB Population Projections

The contract between the District and the Texas Water Development Board for
this study requires that if the TWDB’s population projections are not used,
justification for the selected populations be provided and that the TWDB's
populations be included in all reports for comparison purposes.

The City of Azle is the only incorporated municipality lying entirely within
the study area for which population projections have been prepared by the
TWDB. Population projections prepared for the City of Azle by the TWDB, the
City, and by the NCTCOG are presented in Table IV-1. As has been previously
discussed, future flow rates projected for this study are based on "sewered"
populations projected in the City of Azle’s comprehensive plan. These




TABLE IV-1

CITY OF AZLE, TEXAS

COMPARISON OF PROJECTED POPULATIONS

Iv-4

Source of Population Projections

Projected Po

pulation Within City Limits

Study Area'd
Watershed
Population

Projected't’

TWDB'™ TWDB'™ Azle'® NCTCOG'™™  from NCTCOG Sewered
Year Low Series High Series Master Plan City Total T7SZ Analysis Population
1990 9272 9335 9304 9240 10978 8374
1995  10286'F) 10357(F) 9800 9910(") 12190 9310
2000 11300 11379 10750 10580 13394 10213
2005 11733(F) 11878'") 12000 113257 14590 11400
2010 12165 12376 14000 12070 15779 13300

") Texas Water Development Board

®ICity of Azle, Texas - 1988 Master Plan Update

(

©Total projected
watersheds lyin

population of portions of Ash Creek and Walnut Creek
based on analysis of NCTCOG

C]North Central Texas Council of Governments

g within study boundary,

projections for traffic survey zones

“)City of Azle, Texas - Total of

and Walnut Creek Watersheds.

Flvalue calculated by linear interpolation between published values

projected sewered population of Ash Creek
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figures reflect populations projected to actually be served by the existing
Ash Creek and Walnut Creek wastewater systems within the City of Azle, and
are reasonably consistent with projections developed by other agencies.
Although consideration was given to each of the projected populations
presented in Table IV-1, the City’s projected "sewered" population was
selected, as use of these figures recognizes and establishes consistency with
previous planning work done by the City of Azle. These figures also account
for the fact that the City’s service area boundaries may not coincide with
the political boundaries used for the TWDB and NCTCOG projections.

PROJECTIONS

Table 1IV-2 presents a summary of the total populations and "sewered
populations" projected for each of the wastewater service areas within the
study area. These projections reflect that by year 2010, just over 90
percent of both the Pelican Bay and Lakeside populations will potentially be
served by an organized wastewater system. As would be expected due to lower
projected densities, only about half of the populations of the Silver Creek
and Live QOak Creek watersheds are projected to be served by year 2010. The
sewered populations projected for the Ash Creek and Walnut Creek watersheds
have been provided by the City of Azle and indicate that 73 percent of the
population within the Walnut Creek subarea will be served by year 2010,
whereas 92 percent of the population within the Ash Creek subarea will be
served.

These projections show a total study area population of 18,404 in 1990,
increasing to 26,358 in year 2010. Projections also show that the sewered
population will begin at approximately 8,374 persons in 1990 (all within the
City of Azle’s service area). This sewered population would be expected to
increase dramatically as service became extended to Pelican Bay, Silver
Creek, Lakeside and Live Oak Creek. Assuming each of these areas would be
served by 1995, a sewered population of 15,091 is projected for that year.



POPULATION PROJECTION SUMMARY

TABLE Iv- 2

WASTEWATER 1990 1995 2000 2005 2010
SERVICE AREA

PELICAN BAY TOTAL POPULATION 1513 1886 2141 2549 2958

SEWERED POPULATICN G 1583 1895 2300 2705

WALNUT CREEK TOTAL POPULATION 3859 4412 4962 5579 6194

SEWERED POPULATION 2847 3165 3473 3876 4522

ASKH CREEK TOTAL POPULATION 719 7778 8432 01 9585

SEWERED POPULATION 5527 6145 6740 7524 8778

SILVER CREEK TOTAL POPULATION 2812 2980 3148 3351 3552

SEWERED POPULATION 0 1634 1662 1731 1801

LAKESIDE TOTAL POPULATION 1640 1659 1675 1688 1698

SEWERED POPULATION 0 1534 1548 1553 1555

LIVE DAK CREEK TOTAL POPULATION 1461 1742 2024 2198 2371

SEWERED POPULATION 0 1030 1123 1191 1258

TOTAL STUDY TOTAL POPULATION 18404 20457 22382 24376 26358

AREA SEWERED POPULATION B374 15091 16441 18175 20619

SEE NOTES ON FOLLOWING PAGE.
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TABLE 1V-2
NOTES

"Total Population" represents total projected population within each
watershed area. The populations listed in this table are derived from
an analysis of NCTCOG Traffic Survey Zone (TSZ) Population Projections.

"Sewered Population" represents the estimated number of residents to be
served by a wastewater system within each watershed. The following
sources and assumptions have been used in developing these projections:

a.

Pelican Bay: Assumes service to all residents of TSZ 8783
beginning in 1995.

Walnut Creek and Ash Creek: Based on wastewater service area
populations projected in City’s comprehensive plan as provided by
Rady and Associates, Inc.

Silver Creek: Assumes wastewater service to residents of TSZ’s
abutting Highway 199 and Lake Worth beginning in 1995.

Lakeside: Assumes regional system service to TSZ's 5109, 8840 and
8841 beginning in 1995.

Live Oak Creek: Assumes sefvice to TSZ’s 5110, 5111, 7084, 8813,
8814, 8815, 8816, and one-third of TSZ 7541 beginning in 1995,
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This sewered population for the entire study area is then projected to
increase gradually to 20,619 in year 2010.

The projected year 2010 population will result in an average population
density of 0.6 persons per acre over the entire study area. This illustrates
the relatively low density projected during the 20-year ptanning period. If
an ultimate population density of 2.5 persons per acre is assumed for the
entire study area (l-acre average lot sizes), an ultimate total study area
population of 110,000 can be computed. By contrast, an average systemwide
population density of 5.4 persons per acre is currently estimated for the
City of Fort Worth’s wastewater service area.

In general, it can be concluded that the study area is projected to
experience moderate, steady growth rates throughout the 20-year planning
horizon. The Walnut Creek and Pelijcan Bay areas are projected to show the
most dramatic increases during the planning period, while the projected
population increases are more moderate in other areas.




CHAPTER V
FLOW AND WASTELOAD PROJECTIONS

This chapter presents the projected wastewater flows and wasteloads
associated with each of the alternatives being evaluated. A discussion of
the basis for each of the major assumptions being used is also presented in
this chapter.

METHODOLOGY

This section presents the major assumptions and methods of calculation used
in projecting flows and wasteloads associated with each alternative.

Per Capita Flows

In order to compute per capita flows for the study area, an analysis of
historical per capita flows within the existing wastewater systems in the
study area was conducted. Table V-1 summarizes the per capita wastewater
flows estimated for each of the City of Azle wastewater systems for the past
five years. As is indicated in the table, a 5-year average flow of 91 gpcd
has been experienced at the Ash Creek plant, while a 5-year average flow of
76 gpcd has been experienced at the Walnut Creek plant. For the combined
Azle system, a 5-year average flow of 87 gpcd has been experienced. Some
variation is apparent in these figures. It has been concluded that these
figures do not indicate the need for a more conservative per capita flow
value, for the City of Azle and for the entire study area, than the 100 gpcd
average listed in the current Texas Water Commission design criteria.

Recently-proposed revisions to the Texas Water Commission’s Design Criteria

for Sewerage Systems define "design flow" as a maximum 30-day average flow.

Sizing of several key treatment units in any plant constructed in Texas must
take this flow into account. Sizing of other key units in accordance with
the recently-proposed revisions to the design criteria is dependent on
maximum daily flows and/or




TABLE v-1
PER CAPITA FLOW ANALYSIS FOR
CITY OF AZLE WASTEWATER SYSTEM

o AVERAGE
SERVICE AREA 1985 19886 1987 1988 1989*  GpCD
i ASH CREEK
Estimated Population 4917 4997 5077 5156 5236
Avg. Daily Flow {mgd) 0.366 0.478 0.605 0.471 0.399
- Per Capita Flow (gpcd) 74 96 119 91 76 1
WALNUT CREEK
. Estimated Population 1788 2015 2242 2469 2696
Avg. Daily Flow (mgd) 0.132 0.166 0.161 0.204 0.192
Per Capita Flow (gpcd) 74 82 72 83 71 76
- COMBINED SYSTEM
Estimated Population 6705 7012 7319 7625 7932
Avg. Daily Flow {mgd) 0.498 0.644 0.766 0.675 0.591
e Per Capita Flow (gpcd) 74 92 105 89 75 87

*INCLUDES DATA FOR JANUARY THROUGH SEPTEMBER, 1989
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2-hour peak flows. Table V-2 presents an analysis of historical monthly

maximum and daily maximum flow ratios for the Tast five years at both of the
City of Azle plants. In evaluating this data, it should be pointed out that

to extraordinary high rainfall.

It is suggested from this analysis that a maximum 30-day average f]ow/average
daily flow ratio of 1.5 is appropriate for design of improvements to the Azle
wastewater system and for the remainder of this study area. This ratio is
generally consistent with ratios compiled for other small municipal
wastewater systems in the North Texas area.

Table V-2 also indicates that 3 maximum daily flow/average daily flow ratio
of 1.91 has typically been experienced at the Ash Creek plant and that a
ratio of 1.80 has typically been experienced at the Walnut Creek plant. A
5-year average for this ratio for both of the Azle systems is 1.88. For the

At present, insufficient data are available to establish actual 2-hour peak
flow ratios for either of the Azle systems. In accordance with
recently-proposed Texas Water Commission design criteria, and in
consideration of peaking factors encountered at other similar-sized
communities in North Texas, a ratio of 4 has been assumed for this value.

In summary, for development and evaluation of these alternatives, the
following per capita flows are ysed:

Average Daily Flow 100 gpcd
Maximum Monthly Flow 150 gpced
Peak Daily Flow 200 gpcd

2-hour Peak Flow 400 gpcd




TABLE v-2

PEAKING FACTOR ANALYSIS

FOR CITY OF AZLE WASTEWATER SYSTEM

SERVICE AREA 1985 1986 1987 1988 1989 AVERAGE
ASH CREEK

Avg. Daily Flow (mgd) 0.366 0.478 0.605 0.471 0.399°

Max Month Flow (mgd) 0.513 0.610 0.739 0.717 0.715

Max Daily Flow (mgd) 0.930 1.000 1.124 0.975 2.315

Max Mo/Avg Day Ratio 1.40 1.28 1.22 1.52 1.79 1.44

Max Day/Avg Day Ratio 1.81 ©1.64 1.52 1.36 3.24 1.91
WALNUT CREEK

Avg. Daily Flow (mad) 0.132 0,166 0.161 0.204 0.192

Max Month Flow (mgd) 0.165 0.234 0.202 0.246 0.316

Max Daily Flow (mgd) 0.2¢9 0.39 0.264 0.407 0.824

Max Mo/Avg Day Ratio 1.25 1.41 1.25 1.21 1.65 1.35

Max Day/Avg Day Ratio 1.76 1.67 1.31 1.65 2.61 1.80
COMBINED SYSTEM

Avg. Daily Flow (mgd) 0.498 0.644 0.766 0.675 0.5

Max Month Flow (mgd) 0.678 0.844 0.941 0.963 1.031

Max Daily Flow {(mgd) 1.22 1.39 1.388 1.382 3.13¢9

Max Mo/Avg Day Ratio 1.36 1.31 1.23 1.43 1.74 1.41

Max Day/Avg Day Ratio 1.80 1.65 1.48 1.44 3.04 1.88

V-4
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FLOW PROJECTIONS

Table V-3 presents projected average daily flows and maximum 30-day average
flows to be generated within each of the subareas within the planning area.
As is indicated in this table, an average daily flow of approximately 0.84
MGD, resulting entirely from service to the Walnut Creek and Ash Creek
watershed areas, is anticipated in 1990. This flow would be anticipated to
increase substantially when wastewater service is provided to Pelican Bay,
Silver Creek, Lakeside and Live Oak Creek and would increase gradually
thereafter to an average daily flow of 2.06 MGD for the entire study area in
year 2010. This corresponds to a maximum 30-day average flow of 3.09 MGD in
year 2010,

WASTELOAD PROJECTIONS

Wasteload projections have been computed for each 5-year increment in the
planning period and are presented in Appendix A. These wasteload projections
are computed for the individual receiving waters for each permit condition
under each of the major alternatives evaluated.

The year 2010 average daily flows for the Ash Creek, Walnut Creek and Pelican
Bay service areas presented in Table V-1 total 1.6 MGD. This is slightly
Tower than the year 2010 Base Wastewater Flow of 1.84 MGD projected for this
area in the City of Fort Worth’s Wastewater System Plan. This difference can

be explained by the fact that average flows developed for this study are
based on "sewered" populations only in the more densely-populated portions
of the study area, and by the fact that average per capita flow rates used
for this study were derived from a historical analysis of Azle-area flows
rather than using flo- characteristics typical for the Fort Worth collection
system.



TABLE v-3

PGPULATION AND FLOW PROJECTION SUMMARY

PER CAPITA FLOWS: AVERAGE DAILY (GPCD): 100
MAXIMUM MONTH (GPCD): 150
WASTEWATER 1990 1995 2000 2005 2010
SERVICE AREA
PELICAN BAY TOTAL POPULATION 1513 1886 2141 2549 2958
SEWERED POPULATION 0 1583 1895 2300 2705
AVG DAILY FLOW MGD 0.00 0.16 0.19 0.23 0.27
MAX MONTH FLOW MGD 0.00 0.24 0.28 0.35 0.41
WALNUT CREEK TOTAL POPULATION 3859 4412 4962 5579 6194
SEWERED POPULATION 2847 3165 3473 3876 4522
AVG DAILY FLOW MGD 0.28 0.32 0.35 0.39 0.45
MAX MONTH FLOW MGD 0.43 0.47 0.52 0.58 0.68
ASH CREEK TOTAL POPULATION 7119 7778 8432 2011 9585
SEWERED POPULATION 5527 6145 6740 7524 8778
AVG DAILY FLOW MGD 0.55 0.61 0.47 0.75 0.88
MAX MONTH FLOW MGD 0.83 0.92 1.01 1.13 1.32
SILVER CREEK TAOTAL POPULATION 2812 2980 3148 3351 3552
SEWERED POPULATION 0 1634 1682 1731 1801
AVG DAILY FLOW MGD 0.00 0.15 0.17 0.17 0.18
MAX MONTH FLOW MGD 0.00 0.25 0.25 0.26 0.27
LAKESIDE TOTAL POPULATION 1640 1659 1675 1688 1698
SEWERED POPULATION 0 1534 1548 1553 1555
AVG DAILY FLOW MGD 0.00 0.15 0.15 0.16 0.16
MAX MONTH FLOW MGD 0.00 0.23 £.23 0.23 0.23
LIVE OAK CREEK TOTAL POPULATION 1461 1742 2024 2198 2371
SEWERED POPULATION 0 1030 1123 1191 1258
AVG DAILY FLOW MGD 0.00 0.10 0.1 0.12 6.13
MAX MONTH FLOW MGD 0.00 0.15 0.17 0.18 0.19
TOTAL STuDY TOTAL POPULATION 18404 20457 22382 24376 26358
AREA SEWERED POPULATION 8374 15091 16441 18175 20619
AVG DAILY FLOW MGD 0.84 1.51 1.64 1.82 2.06
MAX MONTH FLOW MGD 1.26 2.26 2.47 2.73 3.09

SEE NOTES ON FOLLOWING PAGE.
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TABLE V-3
NOTES

“Total Population" represents total projected population within each
watershed area. The Populations listed in this table are derived from
an analysis of NCTCOG Traffic Survey Zone (TSZ) Population Projections.

"Sewered Population” represents the estimated number of residents to be
served by a wastewater system within each watershed. The following
sources and assumptions have been used in developing these projections:

a. Pelican Bay: Assumes service to all residents of TSz 8783
beginning in 1995.

b. Walnut Creek and Ash Creek: Based on wastewater service area
populations projected in City’s comprehensive plan as provided by
Rady and Associates, Inc.

c: Silver Creek: Assumes wastewater service to residents of TSZ’s
abutting Highway 199 and Lake Worth beginning in 1995.

d. Lakeside: Assumes regional system service to TSZ’s 5109, 8840 and
8841 beginning in 1995.

e, Live Oak Creek: Assumes service to TSZ’s 5110, 5111, 7084, 8813,
8814, 8815, 8816, and one-third of TSZ 7541 beginning in 1995.

"Average Daily Flow" represents projected annual average wastewater flow
based on projected sewered popuiations and 100 gpcd average per-capita
flow.

"Max Month" flow represents projected maximum 30-day average flows based
on projected "sewered" populations and 150 gpcd per-capita flow. This
is the "design flow" that would be required for any treatment
facilities.
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The corresponding peak flow used in this study is 6.4 MGD. As has been
previously discussed, this has been based on a peaking factor of 4, which is
consistent both with Texas Water Commission design criteria and with peaking
factors commonly encountered in similar-sized communities in the North Texas
area. Insufficient data are available to accurately characterize historical
peaking factors for the City of Azle’s system.



CHAPTER VI
WASTEWATER FACILITY NEEDS

This chapter summarizes the specific wastewater facilities that would be
needed under each of the alternatives evaluated, and presents a discussion
of the methodologies used to establish the sizes and locations of these
facilities.

METHODOLOGY

As has been previously discussed, the population projections for this study
area indicate that between 1995 (the year assumed to be the initial year of
service for the currently-unserved subareas) and year 2010, a thirty-six
percent increase in sewered population and flow rates is anticipated.
Because of this comparatively moderate projected increase, it has been
assumed that all collection and treatment facilities associated with each of
the alternatives being evaluated would be designed and initially constructed
to provide service through year 2010. Wastewater treatment plants under each
of the alternatives have therefore been sized for the year 2010 design flows
and collection system facilities used in this evaluation have been sized for
year 2010 peak flows.

Treatment Facility Needs

New wastewater treatment facilities associates with the various alternatives
have been sized based on the projected year 2010 sewered population and the
maximum 30-day average per capita flow of 150 GPCD. The treatment facility
sizes thus established for each of the primary alternatives examined are
listed in Table VI-1. For each of the alternatives (with the cities of
Pelican Bay and Lakeside included) a total year 2010 treatment capacity of
3.09 MGD is needed.




TABLE VI-1
WASTEWATER TREATMENT FACILITY NEEDS SUMMARY

Year 2000
Design Flow
Alternative Treatment Plant Name (MGD)
1 Walnut Creek WWTP 1.1

Ash Creek WWTP 1.32

Silver Creek/Live Oak Creek regional system 0.69

2A A1l flows transported to City of Fort Worth system 3.09

2B Azle Area Satellite Plant 2.41
Silver Creek and Live Oak Creek flows to City of

Fort Worth 0.69

3 Satellite Plant with Eagle Mountain discharge 3.09

4 Satellite Plant with Lake Worth discharge 3.09




Collection System Needs

A key focus of this study is to select, from among several conceptual
alternatives, a concept for wastewater system development that will be most
cost-effective for all parties involved. Certain costs which will be
incurred by each of the system participants, regardless of the alternative
selected, have not been included or evaluated in this study. The cost of
constructing an internal collection system within the City of Pelican Bay,
for instance, will be incurred under any alternative that involves extension
of wastewater service to Pelican Bay. Facility needs and costs associated
with internal collection systems within Pelican Bay, Azle, Lakeside, and
other areas to be served will be the same for each alternative and will thus
have no effect on the economic ranking of the alternatives. Layouts and
costs for these facilities have not been developed in this study.

Regional interceptor facilities have been sized based on projected year 2010
peak flows and based on the general topography of the area. It should be
pointed out that the City of Fort Worth’s Wastewater System Plan, published
in June 1989, indicates that the City of Fort Worth’s collection system would
be extended northward to Azle by year 2010. Collection system facilities

developed for this study, however, differ somewhat from those shown in the
City of Fort Worth Wastewater System Plan. An assessment of terrain

conditions in the area west of Eagle Mountain Lake and Lake Worth indicates
that a system of small pump stations and pipelines in this area will likely
be more cost-effective than a gravity interceptor system. For the gravity
interceptor system, proposed in the Fort Worth Wastewater System Plan,

extremely deep excavations would be required in several areas and ground
water problems would be encountered along most of the pipeline route.




FACILITY NEEDS

‘Design flows associated with wastewater treatment facilities required under

each alternative are summarized in Table VI-1. Collection and treatment
facilities that are unique to each Alternatives 1, 2A, 2B, 3 and 4 are listed
in Tables VI-2 through VI-6, respectively. Conceptual layouts of the
facilities required for each of these alternatives are shown on Figures VI-
1 through VI-5 in Appendix F at the back of this document.

Current process capacity analyses for each of the existing Azle plants are
presented in Appendix B. These process analyses consider recently-proposed
Texas Water Commission design criteria and each of the potential effluent
sets being evaluated. As is indicated by these tables, the existing Walnut
Creek plant may be downrated somewhat, due primarily to aeration capacity,
if more stringent effluent Timitations are imposed. The existing Walnut
Creek plant, at present, appears to be limited primarily by its aeration
capability. The Walnut Creek plant currently employs a contact stabilization
process, which is not allowed by the recently-proposed TWC design criteria
when nitrification is required. No significant capacity derating is
anticipated for the existing Ash Creek plant.

MANAGEMENT AGENCY/IMPLEMENTATION CONSIDERATIONS

Implementation of any of the major alternatives considered in this study
would require execution of interagency agreements to address responsibility
for permitting, design, construction, and operation of wastewater system
facilities. Table VI-7 presents a 1ist of potential management agencies for
the various wastewater systems required under each alternative.




VI-5

TABLE VI-2
FACILITY NEEDS SUMMARY
ALTERNATIVE 1

Construct expansion/upgrade to City of Azle Walnut Creek WWTP to bring
design capacity to 1.1 MGD.

Construct expansion/upgrade to City of Azle Ash Creek WWTP to bring
design capacity to 1.32 MGD.

Construct a new 0.7 MGD "satellite" wastewater treatment plant in the
Silver Creek watershed.

Construct pump stations and interceptor system facilities as shown in
Figure VI-1. (See Appendix F.)




TABLE VI-3
FACILITY NEEDS SUMMARY
ALTERNATIVE 2A

Construct pump stations and interceptor system facilities as shown in
Figure VI-2. (See Appendix F.)

Construct improvements to existing City of Fort Worth interceptor system
as required to accommodate increased flows.

Abandon existing City of Azle Ash Creek and Walnut Creek Wastewater
Treatment Plants.

A — b
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TABLE VI-4
FACILITY NEEDS SUMMARY
ALTERNATIVE 2B

Expand existing City of Azle Ash Creek WWTP to 2.41 MGD design capacity
to accommodate future flows from Ash Creek, Walnut Creek, and Pelican
Bay.

Construct pump stations and interceptor system facilities as shown in
Figure VI-3 (see Appendix F) to provide service to Silver Creek and Live
Oak Creek study areas through existing City of Fort Worth wastewater
system.

Construct improvements to existing City of Fort Worth interceptor system
as required to accommodate increased flows.
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TABLE VI-5
FACILITY NEEDS SUMMARY
ALTERNATIVE 3

Expand existing Ash Creek WWTP to 3.09 MGD capacity to serve entire
study area with a discharge to tagle Mountain Lake.

Construct pump stations and interceptor system facilities as shown in
Figure {I-4 {see Appendix F) to transport all wastewater flows to new

plant.
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TABLE VI-6
FACILITY NEEDS SUMMARY
ALTERNATIVE 4

2.

Construct new 3.09 MGD "regional” wastewater treatment plant with
discharge to Lake Worth to serve entire study area.

Construct pump stations and interceptor system facilities as shown in
Figure VI-4 {see Appendix F) to transport all wastewater flows 1o new

plant.
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Wastewater Treatment

Alternative 1 would require permitting and construction, as well as continued
operation, for two wastewater treatment plants in the City of Azle. A major
permit amendment would be required for each plant. The City of Azle would
be a likely management agency for operation of each of these plants. The
City could also, however, contract with a "regional entity" such as the
Trinity River Authority of Texas for construction and operation of the plant
facilities. The plant to be constructed in the Silver Creek/Live 0ak Creek
area under this alternative could be operated either by the City of Fort
Worth or by another "regional” entity.

Under Alternative 2A, the City of Fort Worth would be responsible for
treatment of all wastewater generated in the study area through its existing
Viliage Creek plant.

Alternative 2B would involve operation of a single "regional” plant near the
Tocation of the existing City of Azle Ash Creek plant, and would involve
treatment of flows from the Silver Creek and Live 0Qak Creek basins at the
City of Fort Worth’s Village Creek plant. The Azle-area plant, under this
alternative, could be operated by the City of Azle, or could be operated by
another regional entity such as the Trinity River Authority of Texas. If
Operated by a regional entity, interagency agreements between the regional
entity and both Azle and Pelican Bay would be required. These agreements
would involve certain commitments on behalf of Azie, Pelican Bay, and any
other participating entity to reimburse the regional entity for its costs
incurred in building and operating the treatment facilities,

Alternatives 3 and 4 present similar opportunities for operation by a
regional entity under such agreements. Plants required under Alternatives
3 and 4 could be operated by the cities of Azle or Fort Worth, respectively,
or by a regional entity under either alternative.
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It should be pointed out that implementation of Alternative 1 will involve
obtaining a total of three wastewater discharge permits, two of which will
allow discharge of treated effluent to Eagle Mountain Lake. Alternative 24
will eliminate all wastewater discharges into both Eagle Mountain Lake and
Lake Worth. Alternative 2B will result in a single discharge to Eagle
Mountain Lake, with the southern end of the study area having its wastewater
transported beyond the Lake Worth watershed. Alternatives 3 and 4 will
involve single plants discharging to Eagle Mountain Lake and Lake Worth,
respectively.

Collection Systems

For each of the alternative evaluated, it is anticipated that "internal"
collection systems within the boundaries of a given city will be owned and
operated by that city. "Regional" interceptor systems, or those components
of the collection system that facilitate transportation of one entity’s
wastewater from a central collection point to or through the jurisdiction of
another entity, could be implemented either by a regional entity {such as the
Trinity River Authority) or by a contractual agreement between cities. Where
one city’s personnel for any reason would be restricted from working on a
regular basis with another city’s Jurisdiction, a regional entity would be
the most 1ikely managing agency for the collection system.

Under regional system agreements typically encountered, the costs of
treatment facilities and the "regional" components of collection systems
would be allocated among system participants in accordance with their
relative flow and wasteload contributions. The costs associated with
internal collection would be borne by the residents of the city where the
collection system was constructed.

In areas such as Pelican Bay, where needs exist for internal collection
system facilities, special financing assistance may be available through the
Texas Department of Commerce or through other State agencies to help
implement these systems.




CHAPTER VII
FACILITY COSTS

This chapter outlines the methodologies used to project the capital and
operating costs associated with each of the alternatives evaluated. The
chapter also presents a comparison of various costs associated with each
alternative and presents the results of a detailed economic analysis.

It is emphasized that the costs presented in this report are intended to be
used for comparison purposes only. Actual costs associated with wastewater
system facilities may be expected to vary to reflect conditions unique to
individual sites, processes, permit requirements, and operating policies.

METHODOLOGY

This section discusses the methodologies used to compute treatment plant
capital costs, collection system capital costs, pump station capital costs,
and annual operation and maintenance costs associated with each alternative.
This section also includes a discussion of various economic parameters
assumed for the analysis.

Treatment Facility Capital Costs

Capital costs for treatment facilities are projected for all alternatives
except for Alternative 2A. For Alternative 2A, the capital cost associated
with the existing City of Fort Worth system is included in the wastewater
service fees provided by the City of Fort Worth. The costs of treatment
facilities can vary considerably, depending on the specific processes, site
conditions, and permit restrictions finally established for each plant.
Projection of these construction costs to a high degree of accuracy is
therefore difficult until many of these parameters are firmly established.
In order to provide a consistent basis for projecting an opinion of probable
construction cost for each treatment scenario, however, the costs of several
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new wastewater treatment facilities, recently constructed in the North Texas
area, were compiled and tabulated.

Figure VII-1 presents a plot of the average construction costs (dollars per
gallon of treatment capacity) for these projects. Curve A on Figure VII-1
is a visually-fit line indicating an apparent trend for construction costs
only. This curve represents new treatment plants constructed in the North
Texas area without effluent filters. Curve B has been plotted by adding 30-
percent for land acquisition, administrative, engineering, permitting and
contingency costs to curve A. Each of the plants used in the analysis for
which curves A and B have been developed were designed to meet 10/15/3 permit
conditions. Curve B is used in the remainder of this chapter as a basis for
projecting capital costs associated with treatment plants under each
alternative. '

The cost of effluent filters has been added to all scenarios evaluated in
this study for plants discharging to Eagle Mountain Lake and Lake Worth.
Capital costs associated with effluent filters were taken from Figure VII-2.
This figure was compiled from recent construction projects in the North Texas
area where effluent filters were added to small wastewater treatment plants.
Again, a 30-percent figure to reflect administrative, engineering, land and
contingency costs was added to construction costs to obtain total capital
cost figures,

In order to project additional capital costs associated with compliance with
a 5/5/2/1 permit, it has been assumed that the following additional process
units would be added:

- Alum feed
- Sodium hydroxide feed
- Polymer feed
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Capital costs associated with adding chemical feed facilities have been
extracted from applicable curves in the EPA Innovative and Alternative
Technology Assessment Manual.

As would be expected, these curves indicate lower unit costs as plant size
increases. These curves indicate that for a 10/15/3 permit, treatment plants
may be expected to cost over six dollars per gallon of treatment capacity for
small package plants, and as low as two dollars or less per gallon of
treatment capacity for plant sizes 3 MGD and larger. Again, these costs
represent recent construction cost trends in the North Texas area and are
intended for comparison purposes only. Actual construction costs can and do
vary considerably.

Interceptor System Capital Costs

Anticipated capital costs associated with "regional" interceptor lines needed
for each alternative were evaluated. Table VII-1 presents a breakdown of the
unit costs assumed for each size of gravity interceptor evaluated in this
study. These costs were derived from the City of Fort Worth’s Wastewater
System Plan, Chapter 6, and have been slightly adjusted upward to reflect an
assumed 10-foot trench depth, rather than an eight foot depth assumed in fort
Worth’s planning document. Table VII-2 presents a breakdown of the unit
costs used for force mains. A 30-percent figure has been added to all of
these costs to reflect administrative, engineering, contingencies, and other
such costs. Because of the highly variable nature of land rights costs
associated with regional interceptor work, the costs of obtaining land rights
has not been included in the evaluation of any of the alternatives.

These costs provide a reasonably-consistent basis for evaluation and
comparison of each of the alternatives. It is pointed out again, however,
that unit costs associated with a specific pipeline may vary considerably.
The costs presented in Table VII-1 and VII-2 do not include such "special"
features as protective linings, siphons, exposed stream crossings, and other
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TABLE VII-1
BASE UNIT CONSTRUCTION COSTS FOR SEWERS

Diameter Unit Cost
(in) ($/Ft)
10 34
12 40
15 45
18 51

27 (10-ft. depth) 70
27 (12-ft. depth) 76
30 80

See discussion in text.



TABLE VII-2
BASE UNIT CONSTRUCTION COSTS FOR FORCE MAINS

Force Main
Diameter Unit Cost
(in) ($/ft)
6 24
8 26
10 28
12 30
18 40
21 47

See discussion in text.

VII-7
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such "unusual™ work, but are intended to include normally-encountered
"incidental" items such as manholes, street crossings, trench safety systems,
and fittings.

Pump Station Capital Costs

The costs of all collection system pump stations have been projected based
on the following formula:

New Pumping Station Construction Costs:
C,s = 120,000 Q°-%%7
where Cps = pumping station construction costs
Q = design peak flow (mad)

This formula is presented in the City of Fort Worth’s Wastewater System Plan
and is used by the City of Fort Worth in long-range planning work for its

wastewater system. Although specific project costs may vary considerably,
this method, again, provides a consistent basis for evaluation and comparison
of the alternatives.

Operation and Maintenance Costs

Figure VII-3 presents a curve derived from an evaluation of operation and
maintenance costs at several small wastewater treatment plants around the
North Texas area. The costs thus derived generally reflect plants with a
10/15 permit without nitrification requirements. This curve was used for
projection of operation and maintenance costs for all alternatives involving
a 10/15 permit condition.

For alternatives invelving a nitrification requirement, the unit cost per
thousand gallons from the curve on Figure VII-3 was increased by 11 percent
to reflect operational costs associated with additional aeration facilities.
In order to establish an appropriate cost for operation of facilities to meet
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a §5/5/2/1 permit, an additional amount was added to reflect operation of a
polymer feed system, an alum feed system, and a sodium hydroxide feed system.
As these additional costs have traditionally not been incurred by most small
wastewater treatment plants in the North Texas area, local operating cost
information is not available. The EPA’s Innovative and Alternative
Technology Assessment Manual was used to project annual operating costs for

these unit processes based on the anticipated annual flow rate.
ECONOMIC ADJUSTMENTS

Table VII-3 presents a 1ist of assumptions that were made with regard to
major economic parameters. A 4-percent inflation rate has been assumed to
apply to both the unit operation and maintenance costs and to capital costs
for all alternatives.

The City of Fort Worth is currently reviewing its rate structure and will be
projecting future wastewater rates within the near future. As this
information is currently unavailable, current City of Fort Worth wastewater
rates and system access fees, have been used for al? alternatives involving
connection to the City of Fort Worth’s system. A 4-percent annual inflation
rate has been applied to these costs.

For initial comparison of the alternatives, an 8-percent interest rate on
borrowed money has been assumed with a 20-year loan term. Capital costs have
thus been converted to equivalent annual payments during the Tife of the
project. These annual payments have been added to projected annual operation
and maintenance costs to calculate total annual costs associated with each
alternative. These total annual costs have been divided by the anticipated
number of households served {assuming 2.54 persons per household) and divided
by twelve te obtain an estimated monthly cost per household associated with
each alternative.



TABLE VII-3

BASIC DATA REQUIRED FOR ECONOMIC ANALYSES

Parameter

Value Proposed for Use in
Ecomonic Analysis

Annual Inflation
Rate

Average Per Capita
Flow (GPCD)

Design Per Capita
Flow (GPCD)

Loan Terms:
Interest Rate
Duration (years)

Average Number of
Persons per
Household

Fort Worth Customer
City Charges’

City of Fort Worth
System Access Fee!

4,.00% (to be appiied to
capital and 0&M costs)

100

150

8.00%
20

2.54

$0.3779 per thousand gallons+
$0.0841 per pound of BOD+
$0.1482 per pound of TSS

$144 per new connection added
after 1992

lBasis of charges by City of Fort Worth established in

customer contracts in 1989.

’Based on System Facility Access Fees for residential
connections with 1600-1800 sq. ft. living area as
established in City of Fort Worth Ordinance No. 9853.

VII-11
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These costs are intended to reflect the costs of constructing and operating
the "regional” components of the collection system and treatment facilities
associated with each alternative. As has been pointed out previously, these
costs do not reflect costs that will be associated with constructing and
operating internal collection system components within each community to be
served, Currently-unsewered areas may therefore be expected to incur
considerably higher costs than those indicated in the economic analysis. The
economic analysis further makes no distinction between industrial, commercial
or residential customers, or between varying rates of water usage. The
average monthly cost per household figures have been calculated as a
consistent basis for comparison of alternatives. It should be recognized
that actual residential wastewater rates can vary considerably from the
values presented.

For alternatives involving wastewater transportation and treatment through
the existing City of Fort Worth wastewater system, current customer City
rates have been applied as operation and maintenance costs. An influent
concentration of 200 m1/7 BOD and 200 ml/1 TSS has been entered into the City
of Fort Worth’s rate calculation, along with projected annual average flow
rates, in order to project the Fort Worth customer charges.

CAPITAL COST PROJECTIONS

Table VII-4 presents a comparison of projected capital costs necessary for
implementation of each of the major alternatives evaluated. As is evident
from this table, Alternative 4 requires the highest initial commitment to
capital expenditures for treatment and regional interceptor facilities. The
other alternatives, all of which make some use of existing treatment plant
capacity in either the Azle or Fort Worth systems, show considerably lower
initial capital expenditures. As was previously discussed, the comparatively
moderate growth rates projected for this region do not suggest that there
will be significant advantages to a phased approach to implementing any of
these improvements.
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TABLE VII-4

COMPARISON OF PROBABLE CAPITAL COSTS

- Probable Capita] Costs (Millions)®

Alternative Treatment Facilities?® Collection System Total
1 $8.8-10.2 $2.3 $11.1-12.5
2A NA $9.6 NA
N 2B $5.5-5.8 $4.8 $10.3-10.6
— 3 $6.6-7.0 $5.9 $12.5-12.9
4 $8.3-8.7 $8.5 $16.8-17.2

Costs presented in this table are intended for comparison purposes only.

- “Cost range shown is projected range of costs from 10/15 permit conditions
to 5/5/2/1 permit conditions.
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It has been assumed in this analysis that for alternatives involving transfer
of flows to the City of Fort Worth’s wastewater system, planning area
residents will bear the capital costs associated with constructing pipelines
to connect to Fort Worth’s system. It is assumed that if and when downstream
improvements to the Fort Worth collection system are needed, these costs will
be considered a "system cost" to be borne Jointly by all customers served
throughout the Village Creek system.

OPERATION AND MAINTENANCE COST PROJECTIONS

Table VII-5 presents a comparison of operation and maintenance costs
associated with each of the major alternatives evaluated. As is indicated
in this table, unit 0&M costs are generally projected to be lower as the size
of a wastewater system increases. Alternatives 2A and 2B thus exhibit the
Towest unit 08M costs, as they take advantage of the economies of scale
inherent in the existing Fort Worth system. Where applicable, these costs
reflect both service charges and system access fees to be incurred by new
customers of the Fort Worth system. The costs presented do not include the
cost of operating internal collection systems within Pelican Bay, Lakeside,
or any other "non-regional" system components.

TOTAL ANNUAL COST

Table VII-6 presents a comparison of projected total annual costs in key
years for each of the major alternatives evaluated. These costs include
projected annualized capital and operating costs associated with the
"regional” components of all new facilities. As is indicated by these
figures, Alternative 2B exhibits the lowest annual costs of the five
alternatives in each of the three planning years listed. This is largely
because this alternative takes advantage of existing treatment capacity in
the City of Azle and it does not require construction of extensive collection
facilities between Azle and Fort Worth. Projected total annual costs for
Alternatives 2A and 2B are subject to change when Fort Worth’s projected
future rate structure is firmly established.
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TABLE VII-5

0&M COST COMPARISON

Alternative

Projected Average Plant and Regional
Collection System 0&M Cost'
($/1,000 gallons)

2A

2B

$1.51-2.02

Based on City of Fort Worth rate structure with system
access fees applied to new connections after 1992.

$1.04-1.26 for Azle area plant; Fort Worth area charges

based on City of Fort Worth rate structure with system

access fees applied to new connections after 1992.
$0.84-0.91

$0.88-1.10

'Low cost shown reflects compliance with 10/15 permit; high cost shown
reflects compliance with 5/5/2/1 permit. A1l costs shown include projected
regional interceptor system operation and maintenance costs, and are
expressed in 1990 dollars. Costs presented are for comparison purposes

only.
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TABLE VII-6
TOTAL ANNUAL COST COMPARISON

Total Annual Cost (millions)

Alternative 1995 2000 2010
1 $2.5 $2.9 $4.2
2A $2.1 $2.3 $3.4
2B $1.9 $2.0 $2.9
3 $2.0 $2.2 $2.9
4 $2.5 $2.7 $3.4

A1l costs are presented in "inflated" dollars assuming 4% annual inflation
for all capital and 0&M costs. A1l costs reflect compliance with
nitrification requirements at new facilities and are presented for comparison
purposes only.
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PRESENT VALUE COMPARISON

Table VII-7 presents a comparison of the estimated present values of al]
Capital and 0&M expenditures associated with each of the major alternatives
during the 20-year planning horizon., These figures indicate that for any of
the anticipated permit conditions, Alternative 28 will result in the lowest
effective total cost to the citizens of the study area.

LONG-TERM COST ANALYSES SUMMARY

Computer printouts prepared for long-term costs analysis of each of the
alternatives evaluated cré presented in Appendix D at the back of this
report. These printouts include capital and 0&M cost summaries, as well as
projected costs per household for each alternative,

PER-CONNECTION COSTS

Figures VII-4 through VII-6 present a comparison of the anticipated monthly
costs per household associated with the regional system components of each
alternative under each permit scenario. These curves indicate that
Alternative 2B will yield the lowest total cost per connection over most of
the 20-year planning horizon, regardless of permit requirements. These data
indicate that residents of the Ash Creek, Walnut Creek, and Pelican Bay areas
will be most cost-effectively served by treatment facilities located in that
area rather than through larger regional facilities or through the City of
Fort Worth’s system. The average monthly cost of constructing and operating
Alternative 2B under 10/15/3 permit conditions is expected to range from a
low of about $25 Per connection in 1996 to a high of $29 per connectian in
2010. These costs assume a 4-percent annual rate of inflation throughout the
duration of the planning period.




TABLE VII-7
PRESENT VALUE COMPARISON

VII-18

Present Value! of

Projected Capital and Operating Costs through 2010

Alternative 10/15 10/15/3 5/5/2/1
1 22.2 24.8 27.5
2R 20.5 20.5 20.5
2B 17.6 18.1 19.1
3 18.6 19.2 20.6
4 23.1 23.7 25.1

'AT1 present values are expressed in 1990 dollars and are presented for

comparison purposes only.

“Costs presented for Alternative 2A do not include costs of upgrading
the Fort Worth Village Creek plant beyond its current treatment level.
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CONSOLIDATION OF TREATMENT FACILITIES IN AZLE

Tables included in Appendix D as "Alternate 7" and "Alternate 8" were
prepared to assess the potential costs of consolidating wastewater treatment
facilities in the Azle area into a single plant (assumed to be located at the
existing Ash Creek site) vs. upgrading and expanding both of Azle’s existing
plants to handle projected year 2010 flows and to meet nitrification
requirements. These analyses indicate that the City of Azle may benefit from
consolidating its wastewater treatment operations at a single plant site if
more stringent permit limitations are imposed.

PARTICIPATION BY PELICAN BAY

Tables included in Appendix D as "Alternative 5" and "Alternative 6, alang
with the previously-discussed tables for Alternatives "7" and "8", may be
used to assess the potential impact of inclusion of the City of Pelican Bay
within the City of Azle’s wastewater system. These figures indicate that if
the City of Azle’s wastewater treatment functions are combined at a single
plant, it may be to the advantages of both Azle and Pelican Bay residents for
the City of Azle to accept Pelican Bay’s wastewater under a contractual
agreement for treatment at its Ash Creek plant.

The advantages of combining Azle and Pelican Bay wastewaters would not be
realized if Pelican Bay were served through the existing Walnut Creek plant,
primarily because of the higher unit costs of upgrading, expanding, and
operating the smaller plant. Figure VII-7 presents a plot of the projected
monthly costs per connection to be incurred by Azle-area residents under each
of these scenarios.
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PARTICIPATION BY LAKESIDE

An economic sensitivity analysis for facilities for the Silver Creek and Live
Oak Creek watersheds under Alternative 2B indicates that participation by the
City of Lakeside would significantly enhance the economic feasibility of
providing regional wastewater service in this area. This is due primarily
to the economies of scale that could be made available to other area
residents by including Lakeside in a regional system.

WATER REUSE/RECLAMATION

Water reclamation programs are receiving attention and encouragement on a
national basis. Under any of the alternatives evaluated, some potential
exists for recovery aof costs through either direct or indirect water reuse.
Due to the relatively low flows projected for most of the alternatives
considered, it is not anticipated that water reuse possibilities will be the
governing factor in determining the alternative’s feasibility. It is noted,
however, that plans for golf courses and parks have been proposed in the Azle
area and in the Lake Worth watershed area, and that water reuse by irrigation
of these lands may prove attractive for these projects.

EXISTING BONDED INDEBTEDNESS

Although the City of Azle does not have its debt service payments
specifically broken out for wastewater treatment facilities, it is estimated
that the City currently has an outstanding debt of approximately $1.5 to $2
million due specifically to wastewater treatment facility upgrades in recent
years. If these existing debts were taken over by a regional entity under
an agreement that would distribute the existing debt service costs over a
larger population base, unit costs to Azle-area residents would decrease,
while costs to the remaining study area residents would increase to a lesser
extent.



VII-25

Under alternative 2B, for instance, if an agreement were reached to
distribute these existing debt service payments among customers in both Azle
and Pelican Bay, the average customer in the City of Azle would be expected
to realize cost savings on the order of $.50 to $1.00 per connection per
month. Costs to other system participants would rise from those values
previously shown to reflect this additional cost. More substantial cost
savings to Azle residents might be realized if an agreement could be
negotiated whereby a regional entity such as the City of Fort Worth would
absorb these existing debt service payments and distribute them over a
substantially larger population base. It is estimated that Azle’s existing
debt service for its recent wastewater treatment plant improvements result
in an average cost of approximately $5.00 per connection per month when
divided strictly over the number of residential connections.




CHAPTER VIII
RECOMMENDATIONS

This chapter summarizes the recommendations for wastewater facility
improvements that have been developed through this study.

RECOMMENDED PLAN

it appears that a wastewater system similar to that described under
Alternative 2B will be the most cost-effective scenario for wastewater
service to the study area within the next 20 years.

Under this scenario, the existing City of Azle Ash Creek Wastewater Treatment
Plant would be expanded as necessary to accommodate future flows from the
Walnut Creek and Pelican Bay service areas, as well as from its own
watershed. The Silver Creek and Live Oak Creek watersheds would be served
by the City of Fort Worth through its existing collection system. It does
not appear that consolidation of all wastewater collection and treatment
functions into a single system for the study area will be the most cost-
effective alternative within the 20-year planning horizon.

These recommendations are based primarily on a comparison of projected long-
term capital and operating costs associated with each alternative. It is
noted that the following considerations could also have an effect on the
specific alternative selected:

1, Specific recommendations with regard to effluent quality standards
for each alternative evaluated are beyond the scope of this study,
but could be a factor in selecting an alternative for further
development. In reviewing this draft report, the Texas Water
Commission (TWC) staff has recommended that further studies be done
to determine the impacts of the discharge from an expanded Ash
Creek wastewater treatment plant on the Lake and cove areas. It
was also suggested by the TWC staff that an evaiuation with respect
to relocation of the Ash Creek plant’s outfall may be warranted.
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Water reuse does not appear to be a major factor influencing costs
of wastewater service during the planning period. It could,
however, somewhat influence the projected annual costs of any of
the alternatives selected if suitable customers for treated
wastewater are identified.

A limitation on the available site capacity at the City of Fort
Worth’s existing Village Creek Wastewater Treatment Plant may
require the City to consider building future treatment capacity at
remote or "satellite" Tlocations within its collection system.
Although construction of a "satellite plant" to serve the entire
planning area does not appear to be the most cost-effective
alternative during this planning period, this situation may change
at some time in the future. It is suggested that the City of Fort
Worth consider early planning, possibly including site acquisition,
for a future satellite plant in or near this project’s study area.

Projected future wholesale wastewater rate structures were not
available from the City of Fort Worth at the time of this printing.
The relative rankings of the alternatives involving service through
Fort Worth’s system could change somewhat when these figures are
made available.

It is noted that for purposes of planning beyond year 2010, the
Walnut Creek watershed may ultimately contribute the majority of
the wastewater flows to be generated in the Azle area.

Table VIII-1 presents a summary of the sizes, costs, and suggested timing of
the improvements recommended in this plan.
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TABLE VIII-1

SUMMARY OF RECOMMENDED IMPROVEMENTS

Opinion of
Probable Cost
Description Begin End (millions)

1. Obtain permit amendment, design, and 6/90 12/92 5.5
construct improvements to expand and
upgrade existing Ash Creek WWTP to
2.41 MGD design flow.

2. Design and construct collection system 9/90 6/93 4.8
improvements necessary to transport
Pelican Bay and Azle area flows to
Ash Creek watershed and to serve
Silver Creek and Live Oak Creek
watersheds through existing City of
Fort Worth system (sizes of
collection system facilities are
detailed in Chapter VI).

3. Abandon existing Azle Walnut Creek - 12/92 N/A
WWTP,

4. Obtain funding, design and construct 6/90 12/93 -
internal collection systems in areas
that do not currently have sewerage
service,

Notes: A1l costs are expressed in 1990 dollars. Land rights costs for
pipelines are not included. Costs shown in this table are intended
to reflect compliance with nitrification and filtration
requirements at the Azle-area Wastewater Treatment Plant (10/15/3
permit). Costs will be higher if more stringent permit limitations
are imposed.
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WASTELOAD PROJECTIONS
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ALTERNATE 1

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO., 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

WASTELOAD PROJECTIONS

CONTRIBUTING WATERSHEDS:
EAGLE MOUNTAIN LAKE:

LAKE WORTH:

CITY OF FT. WORTH:

POLLUTANT CONCENTRATIONS:

INFLUENT:
EFFLUENT:

200

*t*ii*t‘k*i***"***l‘iil‘**

* ALTERNATIVE: 1*

* 10715 *

*t**l‘**lf***l‘ﬁ***l’****wt
PELICAN BAY, ASH CREEK, WALNUT CREEK
SILVER CREEK, LIVE OAK CREEK, LAKESIDE
NONE

(mg/1)
TSS NH3 PHOS
200
15 16 8

PROJECTED WASTELOADS (lb/day):

t**t*t*t*i*t***i*****t**‘l****‘l

RECEIVING WATER & PARAMETER YEAR
1990 1995 2000 2005 2210
DISCHARGES TO EAGLE MOUNTAIN LAKE
FLOW  avg day 0.83 1.09 1.21 1.37 1.60
max month 1.25 1.64 1.82 2.06 2.40
BOD avg day &9 N 101 114 69
max menth 104 136 151 171 104
TSS avg day 104 136 151 7 104
max month 156 205 227 257 156
AMMONIAavg day " 145 161 183 214
max month 166 218 242 274 320
PHOS  avg day 55 73 81 91 107
max month 83 109 121 137 160
DISCHARGES TO LAKE WORTH
FLOW  avg day .00 0.41 0.43 0.45 0.47
max month 0 0.62 0.45 0.68 3.71
BOD avg day 0 34 36 38 39
max month 0 51 54 56 59
78S avg day 0 51 54 556 59
max month 0 77 81 84 88
AMMON1Aavg day 0 55 57 &0 63
max month 0 82 86 90 94
PHOS  avg day 0 27 29 30 31
max month 0 41 43 45 47
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ALTERNATE 1

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSKEDS

WASTELOAD PROJECTIONS

CONTRIBUTING WATERSHEDS:
EAGLE MOUNTAIN LAKE:

LAKE WORTH:

e e e ke o e e vk e o ey e v de e e e

* ALTERNATIVE: o
* 10/15/3 *
[Tt 1ataatazadd il sl tlsly

PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE OAK CREEK, LAKESIDE

CITY OF FT. WORTH: NONE

POLLUTANT CONCENTRATIONS: (mg/ L2

INFLUENT:
EFFLUENT:

BOD 158 NH3 PHOS
200 200
10 15 3 8

PROJECTED WASTELCADS (lb/day):

*****i*!**t*i**i**ﬂ*i******i*t

RECEIVING WATER & PARAMETER YEAR
1990 1995 2000 2005 2010
D1SCHARGES TO EAGLE MOUNTAIN LAKE
FLOW avg day 0.83 1.09 1.21 1.37 1.60 .
max month 1.25 1.64 1.82 2.06 2.40
BOD avg day 69 91 101 114 133
max month 104 136 151 171 200
TSS avg day 104 136 151 171 200
max month 156 205 227 257 300
AMMONIAavg day 21 27 30 34 &40
max month 3 41 45 51 60
PHOS avg day 55 73 81 @1 107
max month 83 109 121 137 160
DISCHARGES TO LAKE WORTH
FLOW  avg day 0.00 0.41 0.43 0.45 0.47
max month 0 0.62 0.65 0.68 0.71
BOD avg day 0 34 36 38 39
max month 0 51 54 56 59
TSS avg day s} 51 54 56 59
max month 0 77 81 84 88
AMMON1Aavg day 0 10 1" 1" 12
max month 0 15 16 i7 18
PHOS avg day 0 27 29 30 3
max month 0 41 43 45 47




ALTERNATE 1

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

t*?*ti*tt****twﬂ*i*ftttt

WASTELOAD PROJECTIONS * ALTERNATIVE: 1
* 5/5/2/1 *
CONTR ! BUT l NG HATERSHEDS: i*'****-*i*'*t***i**ﬁ***
EAGLE MOUNTAIN LAKE: PELICAN BAY, ASH CREEK, WALNUT CREEK
LAKE WORTH: SILVER CREEK, LIVE OAX CREEK, LAKESIDE
c1TY OF FT. WORTH: NONE

POLLUTANT CONCENTRATIDNS: (mg/l?

BOD 7SS NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 5 5 2 1

PROJECTED WASTELOADS (k- dayd:

il*it*it***t*iitf*!t**’ T s 23]

RECELVING WATER % PARAMETER YEAR
' 1990 1995 2000

DISCHARGES TO EAGLE MOUNTAIN LAKE

1.60

2005

fLOW avg day 0.83 1.09 1.21 1.37

max month 1.25 1.64 1.82 2.06

BOD avg day 35 45 50 57

max month 52 68 76 86

1SS avg day 35 45 50 57

max month 52 68 76 86

AMMON1Aave day 14 18 20 23

max month 21 27 30 34

PHOS  avo day 7 9 10 11

max month 10 14 15 17
D1SCHARGES 10 LAXKE WORTH

FLOW  avg day 0.00 0.41 0.43 0.45

max month 0.00 0.62 0.65 0.68

8CD avg day 0 17 18 19

max month 0 26 27 28

78S avg day 0 17 18 19

max month 0 26 27 28

AMMON1Aavg day 0 7 7 8

max month 0 10 1" 1

PHOS avg day 0 3 &

] 5

max month

2010

2.40
&7
100
67
100
27

/
&

13
20

Q.47
0.71
20
29




ALTERNATE 2A

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS
P T S R T L L
WASTELOAD PROJECTIONS * ALTERNATIVE: 2A ™
* 200,200 *
CONTRIBUTING WATERSHEDS: FREEERETFERIENENAARR RIS R
CITY OF FT. WORTH: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/L)
80D 7SS
INFLUENT: 200 200

PROJECTED WASTELOADS (lb/day):

e s 2 222282 s 2 L Ll Enh bt

RECEIVING WATER & PARAMETER YEAR

1950 1995 2000 2005 2010
DISCHARGES YO CITY OF FORT WORTH

FLOW  avg day 0.83 1.50 1.64 1.82 2.07
max month 1.25 2.25 2.46 2.73 Iin
BOD avg day 1384 2502 2736 3036 1384
max month 2077 3753 4103 4554 2077
TSS avg day 1384 2502 2736 3036 1384
max month 2077 3753 4103 4554 2077




ALTERNATE 28

TARRANT COUNTY WATER CONTROL AND 1MPROVEMENT DISTRICT NC. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS
gt T 3T TL L DL L AL d bl
WASTELOAD PROJECTIONS * ALTERNATIVE: 2B *
* 10/15 *
CONTR I BUT [ NG UATERS HEDS : PP e L2t a2l s sy tdn i
EAGLE MOUNTAIN LAKE: PELICAN BAY, ASH CREEK, WALNUT CREEK

CITY OF FT. WORTH: SILVER CREEK, LIVE OAX CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/ L)

80D 18§ NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 10 15 16 8

PROJECTED WASTELOADS (lb/day):

i*I**It******i*!'*i*t****t**ii

RECEIVING WATER & PARAMETER YEAR
1990 1995 2000 2005 2010
DISCHARGES TO EAGLE MOUNTAIN LAKE
FLOW avg day 0.83 1.09 1.2 1.37 1.60
max month 1.25 1.64 1.82 2.06 2.40
BOD avg day 69 91 101 114 48
max month 104 136 151 171 104
TSS avg day 104 136 151 171 1G4
max month 156 205 227 257 156
AMMONIAavg day M 145 161 183 214
max month 166 218 242 274 320
PHOS  avg day 55 73 81 91 107
max month 83 109 121 137 160
DISCHARGES TO CITY OF FORT WORTH
FLOW avg day 0.00 0.41% 0.43 0.45 0.47
max month 0 0.62 0.65 0.68 0.7
BOD avg day 0 34 36 38 39
max month 0 51 54 56 59
TSS avg day 0 51 54 56 59
max month 0 77 a1 84 28
AMMON]Aavg day c 55 57 60 63
max month 0 82 86 90 94
PHOS  avg day 0 27 29 30 31
max month 0 41 43 45 47




ALTERNATE 2B

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PL - MING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

Ahd AR R RNERT kbR wd

WASTELGAD PROJECTIONS * ALTERNATIVE: 28 ¥
* 10/15/3 *

CONTRIBUTING WATERSHEDS: e T et I T e
EAGLE MOUNTAIN LAKE: PELICAN BAY, ASH CREEK, WALNUT CREEK

CITY OF FT. WORTH: SILVER CREEK, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/ L)

BOD Lk NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 10 15 3 8

PROJECTED WASTELOADS (lb/day):

P12 82t 22 a3 R R 20 L2 bt dd

RECEIVING WATER & PARAMETER YEAR
1990 1995 2000 2005 2010
DISCHARGES TO EAGLE MOUNTAIN LAKE
FLOW  avg day 0.83 1.09 1.21 1.37 1.60
max month 1.25 1.64 1.82 2.06 2.40
80D avg day 69 91 101 114 133
max month 104 136 151 17 200
T8S avg day 104 136 151 171 200
max month 156 205 227 257 300
AMMONIAavg day 21 27 30 34 40
max month 31 41 45 51 60
PHOS  avg day 55 73 81 @1 107
max month 83 109 121 137 160
DISCHARGES TO CITY OF FORT WORTH
FLOW avg day 0.00 0.41 0.43 0.45 0.47
max month 0 0.62 0.65 0.68 c.71
BOD avg day 0 s 36 38 3%
max month 0 51 54 56 59
158 avg day 0 51 54 56 5@
max month 0 77 81 84 88
AMMONIAavg day 0 10 1 1" 12
max month 0 15 16 17 18
PHOS  avg day 0 27 29 30 3
max month ¢ 41 43 45 47




ALTERNATE 3

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS
RRRERERAARAAREAN LT RERER
WASTELOAD PROJECTIONS * ALTERMATIVE: 3 *
* 10/15 *
CONTRI BUT l NG uATERSHEDS: e e e e iy W A e e i e e s ko e ok
EAGLE MOUNTAIN LAKE: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATICNS: (mg/ 1}

BOD 1SS NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 10 15 16 8

PROJECTED WASTELOADS (lb/day):

e ve 3 9 e e e e I e AT e ok e R e ke e

RECEIVING WATER & PARAMETER YEAR

1990 1995 2000 2005 2010
DISCHARGES TO EAGLE MOUNTAIN LAKE

FLOW avg day 0.84 1.51 1.64 1.82 2.06
max month 1.26 2.27 2.46 2.73 3.09
BOD avg day 70 126 137 152 172
max month 105 189 205 228 258
188 avg day 105 189 205 228 258
max month 158 283 308 342 387
AMMONlAavg day 112 201 219 243 275
max menth 168 302 328 364 412
PHOS  avg day 56 101 109 121 137
max month 84 151 164 182 206




ALTERNATE 3

TARRANT COUNTY WATER CONTROL AND IMPRGOVEMENT DISTRICT NO, 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

. 20 e e e e e ek e W ok gk e ke e

WASTELOAD PROJECTIONS * ALTERNATIVE: 3+

* 10/15/3 .

CONTR]BUTING HATERSHEDS: e gie 9 9 9 9 e Wi 3 i e o e I e o e ke o ot

EAGLE MOUNTAIN LAKE: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE DAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/i)

BOD 78S NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 10 15 3 8

PROJECTED WASTELOADS (lb/day):

e e o o e e e e e e e 3 vk i i i e ol e o gk i e ke

RECEIVING WATER & PARAMETER YEAR

1990 1995 2000 2005 2010
DISCHARGES TO EAGLE MOUNTAIN LAKE

FLOW avg day 0.84 1.51 1.64 1.82 2.06
max month 1.26 2.27 2.46 2.73 3.09
800 avg day 70 126 137 152 172
max month 105 189 205 228 258
TSS avg day 105 189 205 228 258
max month 158 283 308 342 387
AMMON1Aavg day 21 38 41 46 52
max month 32 57 62 68 7
PHOS  avg day 56 101 109 121 137
max month 84 131 164 182 206




ALTERNATE 3

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

e 3 e s e oir vl 3k e oir e e v o o e o ok e e o o

WASTELOAD PROJECTIONS * ALTERNATIVE: 3 *
* 575721 *

CONTRIBUTING WATERSHEDS: e e e o e e o e o e
EAGLE MOUNTAIN LAKE: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEX, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/ L)

BOC 1SS NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 5 5 2 1

PROJECTED WASTELOADS (lb/day):

kR R AN TR R AR ERA RN TR RN TR YR ®

RECEIVING WATER & PARAMETER YEAR
1990 1995 2000 2005 2010

DISCHARGES TO EAGLE MOUNTAIN LAKE

FLOW avg day 0.84 1.51 1.64 1.82 2.06
max month 1.26 2.27 2.46 2.73 3.09
BOD avg day 35 63 68 76 286
max month 53 G4 103 114 129
1SS avg day 35 63 48 76 1)
max month 53 94 103 114 129
AMMON1Aavg day 14 25 27 30 34
max month 21 38 41 46 52
PHOS  ava day 7 13 14 15 17

max month 1 19 21 23 26




ALTERNATE 4

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS
LA s S bRl d ata it s s syl
WASTELOAD PROJECTIONS * ALTERNATIVE: 4w
* 10/15 *
CONTR I BUT I NG HATERSHED S . LA Rt a i st st a st sty
LAKE WORTH: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/1)

80D TSS NH3 PHOS
_UENT: 200 200
EFFLUENT: 10 15 16 8

PROJECTED WASTELOADS (lb/day):

3 iy e e v 9 v vk v i e g e ok 9 o ol ok ke o o i e sk e o o ko

RECEIVING WATER & PARAMETER YEAR

1990 1995 20006 2005 2010
DISCHARGES TO LAKE WORTH

FLOW avg day 0.84 1.51 i.64 1.82 2.06
max month 1.26 2.27 2.46 2.73 3.09
BOD avg day 70 126 137 152 172
max month 105 189 205 228 258
TSS avg day 105 189 205 228 258
max month 158 283 308 342 387
AMMON[Aavg day 112 20 219 243 275
max month 168 302 328 364 412
PHOS  avg day 56 1o 109 121 137
max month 84 151 164 182 206

A-11



ALTERNATE &

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

P TITIT ST S et et s 2 Ly

WASTELOAD PROJECTIONS * ALTERNATIVE: [
* 10/15/3 *

CONTRIBUTING WATERSHEDS: R AR Rk A R AN RRTERR
LAKE WORTH: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: (mg/b)

BOD TsS NH3 PHOS
INFLUENT: 200 200
EFFLUENT: 10 15 3 8

PROJECTED WASTELOADS (lb/day):

HARARREARERRI R AR R IR F R Akdrkh

RECEIVING WATER & PARAMETER YEAR
1990 1995 2000

DISCHARGES TO LAKE WORTH

FLOW avg day 0.84 1.5 1.64
max month 1.26 2.27 2.46
BOD avg day 70 126 137
max month 105 189 205
188 avg day 105 189 205
max month 158 283 308
AMMONIAavg day 21 38 41
max month 32 57 62
PHOS  avg day 56 A4 109
max month 84 151 164

2003 2010
1.82 2.06
2.73 3.09
152 172
228 258
228 258
342 387
46 52
68 7
121 137
182 206
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ALTERNATE 4

TARRANT COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1

REGIONAL WASTEWATER FACILITY PLANNING STUDY FOR A PORTION OF THE
EAGLE MOUNTAIN LAKE AND LAKE WORTH WATERSHEDS

WA ARk wkddek ki dkkdw

WASTELOAD PROJECTIONS * ALTERNATIVE: 4 *

* 5/5/2/1 *

CONTRIBUTING WATERSHEDS: N e ety
LAKE WORTH: PELICAN BAY, ASH CREEK, WALNUT CREEK

SILVER CREEK, LIVE OAK CREEK, LAKESIDE

POLLUTANT CONCENTRATIONS: {mg/ L)

BOD 188 NH3 PHCS
INFLUENT: 200 200
EFFLUENT: 5 3 2 1

PROJECTED WASTELOADS (lb/day):

WA AT AR A AR AR TR TR N RN T

RECEIVING WATER & PARAMETER Y EAR
1990 1995 2000

DISCHARGES TO LAKE WORTH

FLOW avg day 0.84 1.51 1.64
max month 1.26 2.27 2.46
BOD avg day 35 63 68
max month 53 4 103
TSS avg day 35 63 68
max month 53 94 103
AMMON [ Aavg day 14 25 27
max month 21 38 A
PHOS  avg day 7 13 14
max menth 11 19 21

2005 2010
1.82 2.06
2,73 3.09
76 86
114 129
76 86
114 129
30 34
46 52
15 17
23 26
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APPENDIX B

PROCESS CAPACITY SUMMARIES FOR EXISTING
CITY OF AZLE WASTEWATER TREATMENT PLANTS

INDEX

Description

Ash Creek Plant; 10/15 Permit Limits

Ash Creek Plant; 10/15/3 Permit Limits
Ash Creek Plant; 5/5/2/1 Permit Limits
Walnut Creek Plant; 10/15 Permit Limits
Walnut Creek Plant; 10/15/3 Permit Limits
Walnut Creek Plant; 5/5/2/1 Permit Limits



11/22/89

ASH CREEK CAPACITY ANALYSIS
EFFLUENT SET: 10/15

AVG INFLUENT CONCS 200 MG/L BOD
DESIGN CONCS 250 MG/L BOD

ASH CREEK CAPACITY ANALYSIS

200 MG/L TSS
250 MG/L TSs

CAPACITY CAPACEITY
DESIGN PEAK 2HR

TREATMENT UNIT DIMENSIONS MGD MGD CRITERIA
PRELIMINARY TREATMENT UNITS

COMMINUTOR --- --- 3.5 DESIGN CAPACITY

BAR SCREEN --- --- 3.5 DESIGN CAPACITY

PARSHALL FLUME --- --- 3.5 DESIGN CAPACITY
OXIDATION DITCH 102715 CU FT 3.28 --- 15 LB/1000 CU FT

ROTORS (4 & 20 HP) 80 Hp 1.15 m-- 1.5 LB 02/HP HR, 1.6 LB 02/ LB BOD
FINAL CLARIFIER 4580 sQ FT 2.29 4.58 500 GPD/SQ FT ad, 1000 GPD/SQ FT Qpzhr

8 FT
36642 CU FT 1.83 3.65 3.6 HR Qd, 1.8 HR Qp2hr

EFFLUENT FILTERS (2 @ 200 sSQ FT) 400 sQ FT 1.15 --- 4 GPM/SQ FT, 1 FILTER OUT
CHLORINE CONTACT BASINS 5090 CU FT --- 2.74 20 MIN DT @ Qpzhr

(2 Q) 2545 CU FT)
SLUDGE DRYING BEDS (4 @ 4000 $SQ FT) 16000 sa FT 1.20 --- 8 SQ FT/LB BOD INF

B-1
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ASH CREEK CAPACITY ANALYSIS
EFFLUENT SET: 10/15/3

ASH CREEK CAPACITY ANALYSIS

AVG INFLUENT CONCS 200 MG/L BOD 200 MG/L TSS
DESIGN CONCS 250 MG/L BOD 250 MG/L Tss
CAPACITY CAPACITY
DESIGN PEAK 2HR
TREATMENT UNIT DIMENSIONS MGD MGD CRITERIA
PRELIMINARY TREATMENT UNITS
COMMINUTOR --- --- 3.5 DESIGN CAPACITY
BAR SCREEN --- --- 3.5 DESIGN CAPACITY
PARSHALL FLUME --- .-- 3.5 DESIGN CAPACITY
COXIDATION DITCH 102715 cuy fr 3.28 .- 15 LB/1000 CU fFT
ROTORS (4 @ 20 HpP) 80 HP 0.84 --- 1.5 LB O2/HP HR, 2.2 LB 02/ LB BOD
FINAL CLARIFIER 4580 sQ FT 1.83 3.66 400 GPD/SQ FT Qd, 800 GPD/SG FT Qpzhr
8 FT
36642 CU FT 1.46 2.99 4.5 HR Qd, 2.2 HR Qpehr
EFFLUENT FILTERS (2 @ 200 sQ FT) 400 sa FT 1.15 b 4 GPM/SQ FT, 1 FILTER OUT
CHLORINE CONTACT BASINS 5090 cu T --- 2.74 20 MIN DT @ ap2hr
(2 & 2545 CU FT)
SLUDGE DRYING BEDS (4 @ 4000 SQ FT) 16000 sQ FT 1.20 --- 8 S@ FT/LB BOD INF
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11/22/89

ASH CREEK CAPACITY ANALYSIS
EFFLUENT SET: 5/5/2/1

AVG INFLUENT CONCS 200 MG/L BOD
DESIGN CONCS 250 MG/L BOD

ASH CREEK CAPACITY ANALYSIS

200 MG/L TsS
250 MG/L TSS

CAPACITY CAPACITY
DESIGN PEAK 2HR

TREATMENT UNIT DIMENSIONS MGD MGD CRITERIA
PRELIMINARY TREATMENT UNITS

COMMINUTOR --- --- 3.5 DESIGN CAPACITY

BAR SCREEN --- --- 3.5 DESIGN CAPACITY

PARSHALL FLUME - .- 3.5 DESIGN CAPACITY
OXIDATION DITCH 102715 CU FT 3.28 --- 15 LB/1000 CU FT

ROTORS (4 @ 20 HpP) 80 Hp 0.84 --- 1.5 LB 02/HP HR, 2.2 LB 02/ LB BOD
FINAL CLARIFIER 458G sa FT 1.83 3.66 400 GPD/SQ FT Qd, 80O GPD/SG FT Qp2hr

8 FT )
36642 CU FT 1.46 2.99 4.5 HR ad, 2.2 HR Qp2hr

EFFLUENT FILTERS (2 @ 200 SQ FT) 400 s@ FT 0.58 .- 2 GPM/SQ FT, 1 FILTER oUT
CHLORINE CONTACT BASINS 5090 cu FT .- 2.74 20 MIN DT @ Qp2hr

(2 @ 2545 CU FT)
SLUDGE DRYING BEDS (4 @ 4000 s FT) 16000 sa r71 1.20 --- 8 sQ FT/LB BOD INF




11/22/89

WALNUT CREEK CAPACITY ANALYSIS
EFFLUENT SET: 10/15

WALNUT CREEK CAPACITY ANALYSIS

AVG INFLUENT CONCS 220 MG/L BOD 230 MG/L TSS
DESIGN CONCS 250 MG/L BOD 250 MG/L TSS
CAPACITY CAPACITY
DESIGN PEAK 2HR
TREATMENT UNIT DIMENSIONS MGD MGD CRITERIA
PRELIMINARY TREATMENT UNITS
COMMINUTCR --- 0.03 0.5 DESIGN CAPACITY
BAR SCREEN .- 0.03 0.5 DESIGN CAPACITY
PARSHALL FLUME --- 0.03 0.5 DESIGN CAPACITY
BIOLOGICAL TREATMENT UNITS
AERATION 1 2888 U FT
REAERATION 1 5659 CUFT 0.20 - 50 LB/1000 CU FT
FINAL CLARIFIER 1 418 Q FT 0.29 0.59 700 GPD/SQ FT ad, 1400 GPO/SQ FT QpZhr
15 FT
6270 CU FT 0.43 0.87 2.6 HR @d, 1.3 HR Gpzhr
AEROBIC DIGESTER 1 3016 CU fFT 0.08 --- 20 CU FT/LB BODin
BLOWERS (2, COMB’'D TOTAL) 950 SCFM 0.75 --- 30 SCFM/1000 CU FT (DIG)
1.21 LB 02/LB BOD, 8% OTE
AERATION 2 3548 CU FT
REAERATION 2 7096 CUFT 0.26 --- 50 LB/1000 CU FT
FINAL CLARIFIER 2 899 sa FT 0.63 1.26 700 GPD/SQ FT Qd, 1400 GPD/SQ FT Qp2hr
15 FT
13485 CU FT 0.93 1.86 2.6 HR Qd, 1.3 HR Gpzhr
AEROBIC DIGESTER 2 5322 CU FT 0.14 --- 20 €U FT/LB BODin
BLOWER (1, TOTAL) 500 SCFM 0.28 --- 30 SCFM/1000 CU FT (DIG)
1.21 LB 02/L8 BOD, 8% OTE
EFFLUENT FILTERS ¢4 a 36 SQ FT) 144 SQ FT 0.47 --- 3 GPM/SQ FT
CHLORINE CONTACT BASINS 2268 CU FT - 1.22 20 MIN DT @ Qpzhr
(23504 CU FT, 2 @ 630)
SLUDGE DRYING BEDS 5200 sQ f7 0.35% --- 8 SQ FT/LB BOD INF

(62 700 SQ FT, 1 2 1000 SQ FT)




11722789 WALNUT CREEK CAPACITY ANALYSIS

WALNUT CREEK CAPACITY ANALYSIS

EFFLUENT SET: 10/15/3

AVG INFLUENT CONCS 220 MG/L BOD 230 MG/L Tss
DESIGN coNCS 250 MG/L BOD 250 MG/L TSs

CAPACITY CAPACITY
DESIGN PEAK 2HR
TREATMENT UNIT DIMENSIONS MGD MGD CRITERIA

PRELIMINARY TREATMENT UNITS

COMMINUTOR .- 0.03 0.5 DESIGN CAPACITY
BAR SCREEN --- 0.03 0.5 DESIGN CAPAGITY
PARSHALL FLUME --- 0.03 0.5 DESIGN CAPACITY

BIOLOGICAL TREATMENT UNITS

AERATION 1 2888 cU FT
REAERATION 1 5659 CUFT 0.20 .- 50 LB/1000 CU FT
FINAL CLARIFIER 1 418 50 FT 0.17 0.33 400 GPD/SQ FT Qd, 800 GPD/sQ FT Qpchr
15 FT
6270 cU FT 0.25 0.51 4.5 HR ad, 2.2 HR Qp2hr
AEROBIC DIGESTER 1 3016 cu FT 0.08 --- 20 CU FT/LB BODin
BLOWERS (2, coMa‘p TOTAL) 950 SCFM 0.3% n-- 30 SCFM/1000 cu fF7 (DIG)
2.2 LB 02/LB BOD, 8% OTE
AERATION 2 3548 cU FT
REAERATION 2 7096 CUFT 0.26 - 50 LB/1000 cu fT
FINAL CLARIFIER 2 899 s FT 0.38 0.72 400 GPD/SQ FT @d, 800 GPD/SO FT Qp2hr
15 FT
13485 cu T 0.54 1.10 4.5 HR Q@d, 2.2 WR Gpehr
AEROBIC DIGESTER 2 5322 cu fFT 0.15 .- 20 CU FT/LB 8ODin
BLOWER (1, TOTAL) 500 scrMm 0.14 --- 30 SCFM/1000 cU FT 4131c))
2.2 LB 02/1B BOD, 8% OTE
EFFLUENT FILTERS (4 2 35 SQ FT) 144 SQ FT 0.47 --- 3 GPM/SQ FT
CHLORINE CONTACT BASINS 2268 CU FT == 1.22 20 MIN DT @ Qpzhr

(2 8 504 CU £7, 2 3 630)

SLUDGE DRYING BEDS 5200 sQ f7 0.35 i 8 SQ FT/LB BOD INF
(6 @ 760 sa FT, 1 a 1000 5Q FT)

B-5




11722789 WALNUT CREEK CAPACITY ANALYSIS

WALNUT CREEK CAPACITY ANALYSIS
EFFLUENT SET: 5/5/2/1

AVG INFLUENT CONCS 220 MG/L BOD 230 MG/L TSS
DESIGN CONCS 250 MG/L BOD 250 MG/L TSS
CAPACITY CAPACITY
DESIGN PEAK 2HR
TREATMENT UNIT DIMENSIONS MGD MGD CRITERIA

PRELIMINARY TREATMENT UNITS

COMMINUTOR --- 0.03 0.5 DESIGN CAPACITY
BAR SCREEN --- 0.03 0.5 DESIGN CAPACITY
PARSHALL FLUME --- 0.03 0.5 DESIGN CAPACITY

BIOLOGICAL TREATMENT UNITS

AERATION 1 2888 cU FT
REAERATION 1 5659 CUFT 0.20 --- 50 LB/1000 CU FT
FINAL CLARIFIER 1 418 SQ FT 0.17 0.33 400 GPD/SQ FT Qd, 800 GPD/SQ FT Qp2hr
15 FT
6270 CU FT 0.25 0.51 4.5 HR Qd, 2.2 HR apzhr
AEROBIC DIGESTER 1 3016 CU FT 0.08 - . 20 Cu FT/L8 BODin
BLOWERS (2, COMB’D TOTAL) 950 SCFM 0.36 --- 30 SCFM/1000 CU FT (DIG)
2.2 LB 02/LB BOD, 8% OTE
AERATION 2 3548 CU FT
REAERATION 2 7096 CUFT 0.26 .- 50 LB/1000 cU FT
FINAL CLARIFIER 2 899 sQ FT 0.36 0.72 400 GPD/SQ FT Qd, 800 GPD/SQ FT Qp2hr
15 FT
13485 CU FY 0.54 1.10 4.5 HR Qd, 2.2 HR Qpehr
AERQBIC DIGESTER 2 5322 CU FT 0.15 --- 20 CU FT/LB BODinN
BLOWER (1, TOTAL) 500 SCFM 0.14 - 30 SCFM/1000 CU FT (DIG)
2.2 LB 02/LB BOG, 8% OTE
EFFLUENT FILTERS (4 & 36 SQ FT) 144 SQ FT 0.23 .- . 1.5 GPM/SQ FT
CHLORINE CONTACT BASINS 2268 CU FT --- 1.22 20 MIN DT @ Qp2hr

(2 @504 CU FT, 2 @ 630)

SLUDGE DRYING BEDS 5200 sQ FT 0.35 --- 8 SQ FT/LB BOD INF
(6 @ 700 s5Q FT, 1 & 1000 sSQ FT)
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Description

Regional
Regional
Regional
Regional
Regional

Interceptor
Interceptor
Interceptor
Interceptor
Interceptor

APPENDIX C

CAPITAL COST PROJECTIONS FOR
REGIONAL INTERCEPTOR SYSTEM COMPONENTS

System Capital
System Capital
System Capital
System Capital
System Capital

INDEX

Cost Breakdown
Cost Breakdown
Cost Breakdown
Cost Breakdown
Cost Breakdown

1

Alternative 1
Alternative 2A
Alternative 2B
Alternative 3
Alternative 4



RADY AND ASSOCIATES, INC.
Engineers-Architects*Planners
910 Collier Street
Fort Worth, Texas 76102
817/335-6511

COST PROJECTION

Date_ November 26, 1989 Job No._ 89024 Page 1 of _5
PREPARED FOR APAT REGIONAL WW STUDY
PROJECT DESCRIPTION ALTERNATIVE 1 - COLLECTION SYSTEM
Item Total : Unit
No. Description of item Quantity Unit Price Cost
1. 10" Sewer (PVC, 10’ Aver. Depth) 6,500 L.F. $34.00 $221,000.00
2. 12" Sewer (PVC, 10’ Aver. Depth) 5,000 L.F. 40.00 200,000.00
3. 6" Force Main (DIP, C1. 51) 7,500 L.F. 24.00 180,000.00
4. 8" Force Main (DIP, C1. 51) 5,000 L.F. 26.00 130,000.00
5. Lift Station No. 1 (1250 gpm) 1 L.5. 130,000.00 130,000.00
6. Lift Station No. 2 (2000 gpm)} 1 L.S. 240,000.00 240,000.00
7. Lift Station No. 3 (360 gpm) 1 L.5S. 80,000.00 80,000.00
8. Lift Station No. 4 (444 gpm) 1 L.S. 90,000.00 90,000.00
3. Lift Station No. 5 (1305 gpm) 1 L.5. 180,000.00 180,000.00
10.  Lift Station No. 6 (2445 gpm) 1 L.S. 280,000.00 280,000.00
Subtotal $1,731,000.00
Contingencies (30%)
Administration, Engineering, Survey & Legal 519,300.00
TOTAL $2,250,300.00
Prpd.by WGP
Chkd.by C-1




RADY AND ASSOCIATES, INC.
Engineers'Architects'P1anners
910 Collier Street
Fort Worth, Texas 76102
817/335-6511

COST PROJECTION

Date__November 26, 1989 Job No. 89024 Page 2 of _ 5§
PREPARED FOR APAI REGIONAL WW STUDY
PROJECT DESCRIPTION ALTERNATIVE 2A - COLLECTION SYSTEM
Item Total Unit
No. Description of jtem Quantity Unit Price Cost
1. 10" Sewer (PVC, 10’ Aver. Depth) 4,300 L.F. $34.00 $146,200.00
2. 12" Sewer (PVC, 10’ Aver. Depth) 5,000 L.F. 40.00 200,000.00
3. 18" Sewer (PVC, 10° Aver. Depth) 11,000 L.F. 51.00 561,000.00
4. 27" Sewer (RCP, 10’ Aver. Depth) 6,000 L.F. 72.00 432,000.00
5. 27" Sewer (RCP, 12° Aver. Depth) 8,000 L.F, 76.00 608,000.00
6. 30" Sewer (RCP, 10’ Aver. Depth) 10,000 L.F. 80.00 800,000.00
7. 6" Force Main (DIP, C1. 51) 7,000 L.F. 24.00 168,000.00
8. 8" Force Main (DIP, C1. 51) 17,000 L.F. 26.00 442,000.00
9. 12" Force Main (DIP, C1. 51) 5,000 L.F. 30.00 150,000.00
10. 18" Force Main (DIP, C1. 51) 15,800 L.F. 40.00 632,000.00
11. 21" Force Main (DIP, C1. 51) 9,500 L.F. 47.00 446,500.00
12, Lift Station No. 1 (1250 gpm) 1 L.S. 130,000.00 130,000.00
13.  Lift Station No. 2 (2000 gpm) 1 L.S. 240,000.00 240,000.00
14, Lift Station No. 3 (360 gpm) 1 L.S. 80,000.00 80,000.00
15.  Lift Station No. 4 (445 gapm) 1 L.S.  90,000.00 50,000.00
16. Lift Station No. 5 (860 gpm) 1 L.S. 140,000.00 140,000.00
17.  Lift Station No. 6 (4445 gpm) 1 L.S. 410,000.00 410,000.00
18. Lift Station No. 7 (5720 gpm) 1 L.S. 480,000.00 480,000.00
19.  Lift Station No. 8 (4445 gpm) 1 L.S. 410,000.00 410,000.00
20.  Lift Station No. 9 (4445 gpm) 1 L.S. 410,000.00 410,000.00
21. Lift Station No. 10 (4445 gpm) 1 L.S. 410,000.00 410,000.00
Subtotal $7,385,700.00
Contingencies (30%)
Administration, Engineering, Survey & Legal 2,215,700.00
TOTAL $9,601,400.00

Prpd.by_ WGP :
Chkd.by C-2




RADY AND ASSOCIATES, INC.
Engineers-Architects® P1anners

910 Collier Street

Fort Worth, Texas 76102

817/335-6511

COST PROJECTION

Date__November 26, 1989 Job No.__ 89024 Page 3 of 5
PREPARED FOR APAI REGIONAL WW STUDY

PROJECT DESCRIPTION ALTERNATIVE 2B - COLLECTION SYSTEM

Item Tofal Unit

No. Description of item _Quantity Unit Price Cost

1 10" Sewer (PVC, 10’ Aver. Depth) 4,300 L.F. $34.00 $146,200.00
2. 12" Sewer (PVC, 10’ Aver. Depth) 5,000 L.F. 40.00 200,000.00
3. 15" Sewer (PVC, 10’ Aver. Depth) 10,000 L.F. 46.00 460,000.00
4. 18" Sewer (PVC, 10’ Aver Depth) 11,000 L.F. 51.00 561,000.00
5 6" Force Main (DIP . 51) 7,000 L.F. 24.00 168,000.00
6. 8" Force Main (DIP, 51) 17,000 L.F. 26.00 442,000.,00
7. 10" Force Main (DIP CT 51) 9,500 L.F. 28.00 266,000.00
8. 12" Force Main (DIP, C1. 51) 5,000 L.F. 30.00 150,000.00
9. Lift Station No. 1 (1250 gpm) 1 L.S. 130,000.00 130,000.00
10.  Lift Station No. 2 (2000 gpm) 1 L.S. 240,000.00 240,000.00
11. Lift Station No. 3 (360 gpm) 1 L.5. 80,000.00 80,000.00
12.  Lift Station No. 4 (445 gpm) 1 L.S.  90,000.00 90,000.00
13, Lift Station No. 5 (860 gpm) 1 L.S. 140,000.00 140,000.00
14, Lift Station No. 6 (4445 gpin) 1 L.S. 410,000.00 410,000.00
15, Lift Station No. 7 (1305 gpm) 1 L.S. 180,000.00 180,000.00

Prpd.by WGP
Chkd.by

Subtotal
Contingencies (30%)

Administration, Engineering, Survey & Legal

TOTAL

$3,663,200.00
1,099,000.00

C-3

$4,762,200.00



RADY AND ASSOCIATES, INC.
Engineers-Architects*Planners
910 Collier Street
Fort Worth, Texas 76102
817/335-6511

COST PROJECTION

Date__November 26, 1989 Job No. 89024 Page of 5§
PREPARED FOR APAT REGIONAL WW STUDY
PROJECT DESCRIPTION ALTERNATIVE 3 -~ COLLECTION SYSTEM
Item Total Unit
No. Description of item Quantity Price Cost
1. 10" Sewer (PVC, 10’ Aver. Depth) 4,300 L.F. $34.00 $146,200.00
2. 12" Sewer (PVC, 10’ Aver. Depth) 8,500 L.F. 40.00 340,000.00
3. 15" Sewer (PVC, 10’ Aver. Depth) 19,300 L.F. 46.00 887,800.00
4, 18" Sewer (PVC, 10’ Aver. Depth) 11,000 L.F. 51.00 561,000.00
5. 6" Force Main (DIP, C1. 51) 7,000 L.F. 24.00 168,000.00
6. 8" Force Main (DIP, C1. 51) 17,000 L.F. 26.00 442,000.00
7. 10" Force Main (DIP, C1. 51) 6,000 L.F. 28.00 168,000.00
8. 12" Force Main (DIP, C1. 51) 5,000 L.F. 30.00 150,000.00
9. Lift Station No. 1 (1250 gpm) 1 L.S. 130,000.00 130,000.00
10. Lift Station No. 2 (2000 gpm) 1 L.S. 240,000.00 240,000.00
11. Lift Station No. 3 (360 gpm) 1 L.S. 80,000.00 80,000.00
12. Lift Station No. 4 (445 gpm) 1 L.S. 90,000.00 90,000.00
13. Lift Station No. 5 (860 gpm) 1 L.S. 140,000.00 144,000.00
14, Lift Station No. 6 (5720 gpm) 1 L.5. 480,000.00 480,000.00
15. Lift Station No. 8 (1310 gpm) 1 L.S. 180,000.00 180,000.00
16. Lift Station No. 9 (1310 gpm) 1 L.S. 180,000.00 180,000.00
17. Lift Station No. 10 (1310 gpm) 1 L.S. 180,000.00 180,000.00
Subtotal $4,563,000.00
Contingencies (30%)
Administration, Engineering, Survey & Legal 1,368,900.00
TOTAL $5,931,900.00
Prpd.by__ WGP
Chkd.by C-4



RADY AND ASSOCIATES,
Engineers-Architects® P1anners

910 Collier Street

Fort Worth, Texas 76102

817/335-6511

COST PROJECTION

INC.

Date_ November 26, 1989 Job No. 89024 Page of 5
PREPARED FOR APA] REGIONAL WW STUDY
PROJECT DESCRIPTION ALTERNATIVE 4 - COLLECTION SYSTEM
Item Total Unit
No. Description of jtem Quantity Unit Price Cost
1. 10" Sewer (PVC, 10’ Aver. Depth) 6,500 L.F. $34.00 $221,000.00
2. 12" Sewer (PVC, 10’ Aver. Depth) 5,000 L.F. 40.00 200,000.00
3. 18" Sewer (PVC, 10’ Aver. Depth) 11,000 L.F. 51.00 561,000.00
4. 27" Sewer (RCP, 10’ Aver. Depth) 11,500 L.F. 72.00 828,000.00
3. 27" Sewer (RCP, 12’ Aver. Depth) 8,000 L.F. 74.00 592,000.00
6. 30" Sewer (RCP, 10’ Aver. Depth) 3,000 L.F. 80.00 240,000.00
7. 6" Force Main (DIP C1. 51) 7,500 L.F. 24.00 180,000.00
8. 8" Force Main (DIP, C1. 51) 5,000 L.F. 26.00 130,000.00
9. 12" Force Main (DIP Cl. 51) 5,000 L.F. 28.00 140,000.00
10. 18" Force Main (DIP, C1. 51) 18,800 L.F. 40.00 752,000.00
11.  Lift Station No. 1 (1250 gpm) 1 L.5. 130,000.00 130,000.00
12, Lift Station No. 2 (2000 gpm) 1 L.S. 240,000.00 240,000.00
13. Lift Station No. 3 (360 gpm) 1 L.5S. 80,000.00 80,000.00
14. Lift Station No. 4 (445 gpm) 1 L.S. 90,000.00 90,000.00
15, Lift Station No. 5 (5720 gpm) 1 L.S. 480,000.00 480,000.00
16. Lift Station No. 6 (4445 gpm) 1 L.S. 410,000.00 410,000.00
17.  Lift Station No. 8 (4445 gpm) 1 L.S. 410,000.00 410,000.00
18.  Lift Station No. 9 (4445 gpm) 1 L.S. 410,000.00 410,000.00
18.  Lift Station No. 10 (4445 gpm) 1 L.S. 410,000.00 410,000.00
Subtotal $6,504,000.00
Contingencies (30%)
Administration, Engineering, Survey & Legal 1,951,200.00
TOTAL $8,455,200.00
Prpd.by_ WGP

Chkd.by

C-5



APPENDIX D

LONG-TERM COST ANALYSES



Table Name

Cost 11
Cost 12
Cost 13
Cost 2A
Cost 281
Cost 2B2
Cost 2B3
Cost 31
Cost 32
Cost 33
Cost 41
Cost 42
Cost 43
Cost 52

Cost 62

Cost 72
Lost 82

APPENDIX D
LONG-TERM COST ANALYSES
INDEX

Description

Alternative 1; 10/15 Permit Limits

Alternative 1; 10/15/3 Permit Limits

Alternative 1; 5/5/2/1 Permit Limits

Alternative 2A; Treat A1l Flows at Village Creek
Alternative 2B; 10/15 Permit Limits at Azle-area Plant
Alternative 2B; 10/15/3 Permit Limits at Azle-area Plant
Alternative 2B; 5/5/2/1 Permit Limits at Azle-area Plant
Alternative 3; 10/15 Permit Limits

Alternative 3; 10/15/3 Permit Limits

Alternative 3; 5/5/3/1 Permit Limits

Alternative 4; 10/15 Permit Limits

Alternative 4; 10/15/3 Permit Limits

Alternative 4; 5/5/2/1 Permit Limits

Cost analysis for City of Azle only, service through

2 existing plants, with no service to Pelican Bay;
10/15/3

Cost analysis for City of Azle only, service through
Ash Creek plant only {(with Wainut Creek plant
abandoned); 10/15/3 Permit Limits

Cost analysis for Azle and Pelican Bay only, service
through 2 existing plants; 10/15/3 Permit Limits

Cost analysis for Azle and Pelican Bay only, service
through Ash Creek plant only; 10/15/3 Permit Limits
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TEXAS WATER DEVELOPMENT BOARD
COMMENTS ON DRAFT REPORT



FILECOPY

PROJECT/PROPOSAL NO._
PR

%‘.l o

Walter W. Cardwell, III, Chairman Thomas M. Dunning, Member
Stuart S. Coleman, Vice Chairman G. E. (Sonny) Kretzschmar Charles W. Jenness, Member
Glen E. Roney, Member Executive Administrator i

March 22, 1990

Mr. James Oliver

Tarrant County Water Control and
Improvement District No. 1

P. O. Box 4508

Fort Worth, Texas 76106-0508

Dear Mr. Oliver:

Re: Draft Final Report for Regional Wastewater Facility Plan for
a Portion of Eagle Mountain Lake and Lake Worth Watersheds

Staff members of the Texas Water Development Board and the Texas
Water Commission's Water Quality Standards and Evaluation Section
have completed a review of the referenced document under TWDB
Contract No. 9-483-737 with Tarrant County Water Contreol and
Improvement District No. 1. The following comments should be
considered before the report is finalized.

The TWC staff indicated that the report's proposal to abandon the
City of Azel Walnut Creek WWTP and to expand the Ash Creek WWTP
to 2.41 MGD with a discharge into Eagle Mountain Lake is
inconsistent with the 1988 study on the Upper West Fork and Clear
Fork of the Trinity River Basin. The 1988 study concluded that
- the City of Azle should divert its discharge from Eagle Mountain
Lake or upgrade its treatment facilities to include nitrification
and phosphorus removal. 1In order to be consistent with the 1988
study, consideration should be given to incorporating nitrifica-
tion and phosphorus removal at the upgraded and expanded Ash
Creek WWTP. In addition, the TWC staff recommends that further
studies be done to determine the impacts of the 2.41 MGD ash
Creek facility on the lake and backwater cove areas, and TWC also
indicated that a water quality impact study and an evaluation are
needed with respect to the relocation and submergence of the
— discharge to the main bedy of Eagle Mountain Lake.

As stated in my January 22, 1990, letter to Mr. David Marshall,
the Board's staff recommends that the NCTCOG projections be
considered in projecting the sewered populations for all six
service areas considered in this study.

ECEIVE
MR 2 71990

P. 0. Box 13231 Capitnl Staton @ 1700 N Congress Avenue ® Austs, Toxas 7871132
Teleprare 512 463-7347 o Telefax 512 +75.2053




Mr. James Oliver
Page 2

The Board looks forward to receiving the Final Report on the
planning project and to processing the billings for this project.
If you have any questions regarding the review comments, please
contact Ms. Carolyn Brittin, the Board's Contract Manager, at
(512) 475-2056.

Sincerely,

s 4?/

Tommy Xnéwles
Director of Planning

A 1o —————— e
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