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REGIONAL WATER STUDY FOR
ELLIS COUNTY AND SOUTHERN DALLAS COUNTY

1.0 EXECUTIVE SUMMARY

In 1988, fifteen agencies joined together to document and plan for the future water
needs of Ellis County and the City of Wilmer. Many efforts have been undertaken over the years
by some of the study participants to secure more and better potable water, but these have been
largely unsuccessful. Ground-water supplies have deteriorated in quality and quantity, and existing
surface water reservoirs are limited as well, Therefore, the Study Area has become the focus for
future growth. With the recent announcement of the Superconducting Super Collider coming to
Ellis County, there is a general recognition that new supplies must be found. A more critical fact
is that no regional entity has the responsibility to develop water supplies and deliver potable water

to the various communities and utilities in the Study Area.

The study was conducted under the general guidelines of a 15-member Steering
Committee consisting of one representative from each participating agency and the Trinity River
Authority of Texas (TRA). The Texas Water Development Board (TWDB) participated and
awarded a matching grant to help fund the project. Other regional water studies, in progress
during this study, were coordinated with, including the Dallas Water Ultilities Long-Range Water
Supply Plan and the Collin County Water Study. The study was conducted by the Study Team,
which consisted of Espey, Huston & Associates, Inc. (EH&A), Alan Plummer and Associates, Inc.
(APAI) and Rone Engineers (RE).

This report presents conclusions and recommendations to facilitate implementation
of a system to treat and deliver surface water to the fifteen cities and water supply corporations
in the Ellis County and Southern Dallas County Regional Water Study, hereinafter referred to
as Study Area.
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1.

Surface water requirements for participating entities in the study have been
estimated for the following milestone years, based on the development of the

Superconducting Super Collider in Ellis County:

Gross

Surface

Demand
Year (MGD)
1990 11.07
2000 15.09
2010 20.79
2020 27.92
2030 34.90

That Alternate Number 1 (TCWCID No. 1 and Terminal Storage), which
involves obtaining raw water from the Tarrant County Water Control and
Improvement District No. 1, be selected for the development of an Ellis

County/Southern Dallas County Regional Water Supply System.

That the Trinity River Authority of Texas (TRA}) be asked to serve as the

Regional Agency responsible for implementing the system.

The Regional Agency should coordinate with those entities desiring to
purchase water, to develop a Phase | Implementation Plan, identifying
those elements of the regional system which are most needed and cost-

effective to be implemented in an incremental manner.
The role of the Regional Agency would be to develop, own and operate

a raw water delivery system consisting of water from the TCWCID No. 1,

delivered for terminal storage in Waxahachie, Bardwell and Joe Pool Lakes,

1-2
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10.

and for the sale of treated water to entities not currently owning surface

water treatment plants.

Water should be treated at the three existing water treatment plants
currently owned by the Cities of Ennis and Waxahachie and the Midlothian
Water District. These plants will remain the property of the owning cities.
Transmission systems will be developed as need and economics justify. The

Regional Agency will develop these transmission systems.

It will be necessary for all of the member entities to pass water
conservation pians modeled after TWDB guidelines to affect the efficient

use of water.

The probable capital cost for the proposed facilities for the initial system

development is as follows:

Description Year 1990
o Raw Water Delivery $2,555,000
o Treatment and Conveyance $25,012,000
) Contingencies and Financing $12.687.000
Total Probable Capital Cost $40,254,000

The initial average system-wide cost of water 1o the point of delivery, based
on the sale of 11.07 MGD in the year 1990, is $2.81 per 1,000 gallons of
water, depending on terms to be negotiated with the TCWCID No. 1, and

with parties which pledge their facilities to the regional system.

Initial improvements can be scheduled to be in place and operating in 18

to 24 months.
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11.

12

Should ongoing studies by TCWCID No. 1 and the City of Dallas identify
reservoirs in the mid-Trinity Basin as projects which should be considered
with other partners, the regional authority should analyze the option of

joining such a venture at that time.

Planning and implementation of regionalized wastewater systems, when
economically viable, should be ongoing and opportunities for reuse sought

as supplemental water supply.



2.0 INTRODUCTION

In May 1988, TRA contracted with the study team of Espey, Huston & Associates,
Inc., Alan Plummer & Associates, Inc. and Rone Engineers 1o conduct a comprehensive water
study for Ellis County and Southern Dallas County. The overall Study Area is shown in Fig-

ure 2-1. The following cities and water supply corporations participated in this study:

City of Ennis

City of Ferris

City of Italy

City of Maypearl
City of Midlothian
City of Milford
City of Palmer

City of Red Oak
City of Waxahachie
City of Wilmer
Boyce W.S.C.
Bristol W.S.C.
Buena Vista Bethel W.S.C.
East Garrett W.S.C.
Rockett W.S.C.

In addition, the TWDB awarded a 50% planning grant to help fund the project.

This study has been coordinated with other regional studies including the update to
the Dallas Water Utilities (DWU) Long-Range Water Supply Plan for the Period 1990-2050. The
DWU planning area includes portions of Dallas, Denton, Collin, Grayson and Cooke Counties.
The planning area for the Dallas study includes the City of Wilmer; consequently, there is a slight

overlap in the two studies.

J
—
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The purpose of the Ellis County and Southern Dallas County Regional Water Supply

Study is to develop a regional water supply plan to serve the participants in the Study Area. The

study addresses prospective population growth in the region, water service demand factors,

projected water needs of the overall Study Area as well as those of the study participants, various

approaches for providing regional utility service and the relative feasibility of the alternatives

considered. The following principal items were included in the scope of work:

a.  Collect and review data, previous reports and maps pertinent to water supply,
treatment and distribution in the Study Area.

b. Evaluate historical data and develop projections for population, per capita usage
and water demands for the years 1980, 1987, 1990, 2000, 2010, 2020 and 2030.

c. Identify and evaluate potential water supply sources to meet the needs of the
planning area.

d.  Prepare conceptual infrastructure plans for the proposed water supply, water
transmission, treatment and distribution.

e. Review types of institutional organizations which may be utilized to finance,
develop, operate and maintain the recommended water supply system.

f. Schedule implementation of the recommended water supply system.

21 STUDY AREA DESCRIPTION

South of Dallas along Interstate Highway (IH) 35 East or IH-45 is Ellis County, which

covers 939 square miles. The County is bounded on the north by Dallas County, east by the

Trinity River and Kaufman County, on the south by Navarro County and on the west by Hill and

Johnson Counties. The Study Area for this project includes all of Ellis County plus the City of

Wilmer, which is located just north of the County along IH-45.
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The Study Area lies in the Blackland Prairies vegetation. The area is nearly level to
gently rolling plain with gently sloping uplands. The soils are deep clay loams and clay. The

climate of the region is mild, with an average annual temperature of 66°F.

2.1.1 Topograph

The topography of Ellis County slopes to the east and southeast toward the Trinity
River. Red Oak Creek is located in the northern part of the County, and flows more or less
easterly. Waxahachie Creek, a tributary of Chambers Creek, rises in the northwestern part of the
County and flows diagonally across the County in a southeasterly direction. Waxahachie and
Bardweli Lakes are located on this tributary system. Chambers Creek, whose headwaters originate
in Johnson County, enters Ellis County at about the midpoint of its western boundary, then flows

southeasterly across the County, exiting at the approximate midpoint of its southern border.

21.2 Rainfall and Evaporation

Average annual rainfall across the County ranges from 34 inches on the west side to
in excess of 37 inches on the east side. Highest precipitation is experienced in April and May.
January, July and August represent the periods of least rainfall. All other months range from

2.5 inches to slightly above 3 inches of rainfall.

According to the TDWR report, "Climate Atlas of Texas,” LP-192, December 1983,
the annual average gross lake surface evaporation rate for Ellis County for the period 1950-1979
varied from 63 inches at the eastern edge of the county to 66 inches at the western edge.
Monthly evaporation in the center of the county ranges from 2-173 inches in January to 9-
1/8 inches in August. Average annual precipitation in Ellis County (near its center) is 36.0 inches
{1951-1980), thereby resulting in a rainfall deficit of approximately 27 inches per year over the

long term.

800026 2-4




2.1.3 Geology

The geology of Ellis County is represenied by outcrops of formations of the
Cretaceous age. The Eagie Ford Formation outcrop forms the western portion of the County.
[t appears essentially as a treeless plain transitioning into minor foothills gathered next to the
topographic feature called the Escarpment. Outcropping cast of the Eagle Ford formation is the
Austin Chalk formation. Its lower member is massive limestone. This member, being
significantly more resistant to erosion, has formed the high ground of the Escarpment, which
dominates the western portion of the County. At the eastern side of the County, the Taylor
formation outcrops. Both the Austin Chalk and Taylor Marl support prime agricultural soils.
The formations dip somewhat uniformly to the southeast at about 1%. Some minor faulting has

been noted, but is of minor consequence.

2.14 Present Water Supply Scurces

The present sources of water involve a mix of both surface and ground water. The
larger cities have converted to surface water almost exclusively. The Midlothian Water District
has just completed (1988) a 3.0-MGD water treatment facility that will allow it to use a portion
of its contracted portion of Joe Pool Lake (595 MGD). The Midlothian Water District is also
hopeful of supplying nearby water supply districts with treated surface water. The City of Ennis
(with customer entity the East Garrett Water Supply Corp.) and the City of Waxahachie (through
the Ellis County Water Supply District) both utilize Bardwell Lake (permitted diversion:
9,400 ac-ft/yr) for water supply. The City of Waxahachie also independently utilizes Waxahachie
_Lake (permitted diversion: 3,570 ac-ftiyr) a source of raw water. The remainder of the Study

Area uses ground water.

According to the Texas Department of Water Resources (TDWR), Occurrence

Availability and Chemical Quality of Ground Water in Cretaceous Aquifers of North-Central

Texas, Report 269, April 1982, the major aquifers in the County are the Woodbine formation and

the Lower Trinity formations. The Woodbine underlies the Study Area ranging from 290 feet
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mean sea level (msl) at Midlothian to -750 feet msl in the vicinity of Ennis. Numerous wells have

been completed in the Woodbine. Typical yields of from 120 to 200 gpm have been reported.

The Lower Trinity formations (including Paluxy, Twin Mountains and Basal
Cretaceous sands) underlie the Study Area. The Paluxy lies at -485 feet ms| at Midlothian and -
1,900 feet ms! at Ennis. The Twin Mountains formation is at -1,130 feet ms] at Midlothian and -
2,850 feet msl at Ennis. Typical yields from the Paluxy aquifer range from 68 to 190 gpm in
nearby counties, with one well in Ennis that is reported to yield 79 gpm on a drawdown test. The

Twin Mountain is reported to average 300 gpm in Ellis County.

Ground-water usage in north-central Texas has caused significant declines in ground-
water levels. TDWR Report 269, previously referenced, details the ground-water usage practices
which have resulted in these declines. A large cone of depression exists in the Dallas/Fort Worth
area involving the Paluxy and Twin Mountain formations. The static water levels have declined
to the top of the Paluxy, which indicates that dewatering of the aquifer has begun. Rates of
decline on the order of 20 feet per year are reported between Dallas and Tarrant Counties. Both
of these counties have abandoned most of their wells and have turned to surface water sources,
which has alleviated the problem of ground-water decline somewhat. However, the report
concludes that the large quantity of ground water pumped from surrounding areas will cause a
continuation of the trend in water level declines. For northeast Texas, the annual recharge is
estimated at 51,000 ac-ft/yr, while use has averaged 63,000 ac-ft/yr. This large discrepancy
indicates the aquifer is overdeveloped and continued pumpage at current rates will continue to

deplete storage.

The Woodbine Aquifer is an important source of ground water in the Study Area.
Unlike the Trinity Group, the Woodbine is not overdeveloped (average use of 10,060 ac-ftAr in
1976 vs. 24,500 ac-ft recharge over the entire aquifer). Yields of Woodbine wells are much lower
on the average than Trinity Group wells, making their unit costs of water developed much higher.
TDWR Report 269 indicates that localized decline can be anticipated if heavy pumping occurs.
Within the Study Area, the report provides long-term data on one well (JK-32-48-501) near
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Maypearl which shows a drawdown of 32 feet over 8 years (1970-1977). In general, the
Woodbine water levels declined about 100 feet county-wide over the period 1955 to 1976.

Water quality problems were reported by many of the participants that were
interviewed as a part of this study. Typical comments ranged from taste and odor to specific
constituents, such as fluoride, sulfides, iron and dissolved solids. Turbidity and temperature were

also cited as examples of water quality problems.

Temperatures have been recorded in TWDB Report 198, Water-Level and Water-

Quality Data from Observation Wells in Northeast Texas, February 1976 for the following wells:

Well No. Year Formation  Temp.
33-50-502 (1965) Woodbine Aquifer 86°F
33-41-202 (1965) Woodbine Aquifer 81°F
33.36-201 (1965) Woodbine Aquifer 102°F

A review of published water quality information was also made. Except for
fluoride, there are no problems with ground water meeting the primary standards. There is a
possibility of some of the Woodbine ground water exceeding the nitrate standard. With respect
to the secondary standards, the Woodbine water exceeds the standards for sulfates and dissolved
solids, as does the Paluxy Formation. Some of the Woodbine water exceeds the chloride standard.
The Twin Mountain Aquifer apparently meets all standards. Table 2-1 shows parameters that
exceed the applicable standard. Based on water quality information received from some of the

participants, all other parameters of area ground water are within the standards.

In summary, ground-water supplies in the Study Area are dwindling. Well
productivity is generally low and the water is of marginal quality and high temperature.
Additionally, the Study Area is within a larger area which has been designated by the Texas Water
Commission (TWC) and the TWDB for study to potentially establish all or part of the area as

a Critical Groundwater Management Area.
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TABLE 2-1

WATER QUALITY PARAMETERS OF AREA GROUND WATER

THAT EXCEED APPLICABLE STANDARDS

Woodbine Paluxy Twin Mountain
Table 14 Table 12 Page 108
1 TDWR Report 269 TDWR Report 269 TWDB Report 198
Selected Standard (range) (range) (mean)
Parameter (mg/) (mg/) (mgh) (mg/)
Primary
Nitrate 10 0-50 0.4-3.6 0.9
Fluoride 4.0 0-7.9 5.4-7.0 1.6
Secondary
Sulfate 250 16-586 354-864 149
Dissolved Solids 500 429-3,032 1,250-1,999 894
Chloride 250 i7-1,310 54-74 131

1
U.S. EPA National Primary Drinking Waler Regulations, 1988,



Consequently, ground water will not be considered among the primary alternatives
for this study. However, it represents a significant source of water that will be available both in
the transition period of developing alternative sources and in some cases providing long-term
supplies. In addition, ground-water well systems should also be maintained into the future to

provide back-up supply or augmentation supply during periods of drought or limited surface water

supply.

2.1.5 General Development Considerations

This region at one time led the State in the production of cotton. Although there

has been a diversification of crops, the area is still primarily agricultural.

Even though agricultural land occupies most of the County, urbanization is
gradually taking over. The primary forces that are expected to influence development trends of
Ellis County are presented below.

Population and Water Demand

1. Proximity to Dallas and Tarrant Counties. As the Dallas/Fort Worth

(DFW) Metroplex continues to grow, the Study Area will also experience
growth due to its proximity. In addition, the Study Area represents an
appealing alternative location for businesses and residential communities

to serve the major DFW area,

N

Major Highway Systems that Link Major Market Areas. Both IH-35 and
IH-45 cross the depth of Ellis County, linking the DFW Metroplex, Waco,

Austin, San Antonio and Houston. These highways also provide easy access
to the Metroplex from Ellis County. This access is expected to improve
since the State Highway Department is currently involved in developing

plans to widen 1H-45 to 6 lanes between Dallas and Houston.
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Growth Centers Within the County. Three cities--Midlothian, Ennis and

Waxahachie--are all experiencing growth. Each city is aggressively seeking
business and industry relocations, and is providing for the necessary

infrastructure to support growth.

Superconducting Super Collider (SSC). The SSC is a scientific instrument

which creates and studies the collision of atomic particles, which is
important for studying how and why the universe is put together. This
proton-proton collider has an energy of 40 trillion electron volts (TeV),
20 times the energy of what is presently the highest energy accelerator in
the world, the Tevatron collider located in Iilinois. At near the speed of
light, two beams of protons, the positively charged constituents of atoms,
collide. Scientists then observe the results of these collisions. The SSC
will continue scientists’ search for the fundamental nature of matter and
energy. Continued progress in high-energy physics research in the mid-
1990’s requires the study of collisions at energy levels that cannot be

achieved with any accelerator now in operation or under construction.

Advances in basic knowledge contribute to the economic and technological
competitiveness of the nation through applications of discoveries and new

knowledge.

0 Basic research has yielded countless discoveries in medicine,
electronics, communications and computers.

0 Further progress in science and technology depends on increased
understanding of matter and energy.

0 Progress in high-energy physics requires study of collisions at energy
levels not presently achievable.

o The SSC will answer many heretofore unanswerable questions about

particles and their interactions.

i)
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o This research will have practical applications of great significance to

science and technology.

The SSC will have two research campuses. The heart of the super collider
is two rings of magnets located in a 52-mile circumference tunnel. The
oval-shaped tunnel is 10 feet in cross-sectional diameter. Other facilities
include four large interaction halls where experiments will be conducted,
a series of interjector accelerators, and technical support buildings and

offices.

Construction cost for the accelerator and laboratory is estimated to be
$3.2 billion (FY 1988 dollars); costs of research and development, detectors,
computers and pre-operating activities are approximately $1.2 billion
(FY 1988 dollars) for a total of $4.4 billion. In addition, construction of
utilities including electrical energy, communications, natural gas, industrial
and potable water, sewage, and solid and hazardous waste disposal will be

required to operate the SSC.

In November 1988, Ellis County was selected as the site for the SSC. The
SSC ring will be centered around Waxahachie. The construction activities
and site operations will materially affect the population and attendant water
supply needs. Water sources for the SSC will inciude both surface and
ground water. Remote sites will be supplied by ground-water wells
constructed at points of use. The "Far Cluster,” which will be located
within the City of Ennis, contains four of the six SSC Experiment Halls,
and will be supplied with potable water from the City of Ennis as stipulated
in the TNRLC proposal to the Department of Energy. In addition, indus-
trial cooling water will be supplied at the Far Cluster from ground-water
wells. The Near Cluster will be served by surface water. The surface
water needs for the SSC have been estimated to be 1.58 MGD, and this
need has been incorporated into the study (see letter dated May 19, 1988,
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in Appendix). However, the study also considers the condition without the
SSC, even though the selection has been made, given the uncertainty of

future funding.

Ellis County is positioned to realize significant growth through the planning
horizon of 2030. Beyond that, it should continue to experience growth in excess of the State’s
average annual growth rate. Accordingly, this study will investigate the effect this growth wall
have on the ability of the existing supply to meet the future needs and develop solutions that
provide a reliable water supply through the planning horizon. The study will also identify

alternatives that should be considered beyond the planning horizon.
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3.0 POPULATION AND WATER DEMAND PROJECTIONS

31 REVIEW OF PLANNING DATA

Given the wide variety of governmental jurisdictions and utility providers, pertinent
data was compiled from many different sources. Major data sources included questionnaires,
related studies and governmental agencies such as the North Central Texas Council of
Governments (NCTCOG), the TRA, the U.S. Army Corps of Engineers (USCE) and the TWDB.
In addition, individual interviews were conducted with each of the study participants. A complete
list of documents that were reviewed to obtain relevant planning information is included at the

end of this section.

32 PLANNING PARAMETERS AND METHODOLOGY

Regional water supply planning is a complex, technical undertaking which requires
careful and detailed consideration of local and regional population growth, as well as historical
water consumption trends, since population and per capita usage are the basic components used
in determining future water demand. The water requirements are then used to identify facility
requirements for the appropriate design year. The planning horizon for this project has been set
at the year 2030, with projections of population and water demands at the milestone years of
1990, 2000, 2010 and 2020. In addition, historical data from 1980 and 1987 is provided for
informational purposes. Population and water demand projections have been developed for two

scenarios: with and without the SSC.

In this study, projections were developed by evaluating existing data collected from

the various entities. This evaluation is explored further in the following sections.

33 DEVELOPMENT OF POPULATION PROJECTIONS

Anticipated population growth is the basis for planning future water systems. Various

existing sources of regional and local information were explored for this study, including input
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from representatives of the participating entities. This section discusses the primarv data sources

and the development of the population projections selected for use.

3.3.1 Li.S. Burecau of the Census

The Study Team used the 1980 Census of Population and the 1986 Estimates of

Population for the purpose of establishing a baseline population and historical population trends.

33.2 North Central Texas Council of Governments

The Study Team examined the population projections produced by NCTCOG in 1988.
These projections were developed to the year 2010, and were availabie for Ellis County as a
whole and the cities of Red Oak, Ferris and Wilmer. NCTCOG city and county projections were
compared with projections from other sources. The other cities in the Study Area are not in

NCTCOG's primary planning area and, therefore, no NCTCOG projections are available.

NCTCOG also published population estimates for 1987. These estimates were
developed for cities with a population greater than 1,000 as of January I, 1987. Estimates were
available for Ennis, Ferris, Italy, Midlothian, Palmer and Wilmer. Again, the other cities/entities
in the Study Area have not been projected by NCTCOG. This data was useful in developing

growth rates for comparison with other sources.

333 Texas Water Development Board

The TWDB prepared high and low population projections for larger communities and
counties for use in the Texas Water Plan. The TWDB relies on the cohort-component (survival)
technique to prepare its population projections--a technique designated by sociologists and
economists as the most rigorous approach available. A cohort is defined as a group of people
having similar characteristics. In developing these projections, TWDB used sixteen age groups,
three ethnic groups and two gender groups, making a total of 96 cohorts used. Births, deaths and

migration rate characteristics of each cohort are also used in making the projections.
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First the population in 1980 is divided into an age/race/sex cohort matrix. Then, to
each cell of the matrix, characteristic birth, death and migration rates are applied to determine
the cohort population for the next projection date. The TWDB population projections are

divided into S-year intervals. The following equation was used to project the population of each

cohort:
P+5=P, +B-D+M
where: P = population of a cohort 5 years after the initial date ;
Pi+5 =  population of a cohort at the initial date;
B = births for a cohort between times t and t+5;
D = deaths of a cohort between times t and t+5; and
M = net migration for a cohort.

The high and low projections for the Study Area are as shown in Table 3-1.

The average annual growth rates between 1980 and 2030 for the high and low
scenarios are 1.94% and 1.50%, respectively. These projections were revised at the county level
in 1986 to reflect recent Census estimates. The revised projections for Ellis County, with a high

growth rate of 2.25% and a low growth rate of 1.91%, are also shown in Table 3-1.

After the announcement that the SSC would be located in Ellis County, these high
projections were adjusted further by the TWDB. The new high projection has an average annual

growth rate of 2.39%, and is shown in Table 3-1.

334 U.S. Army Corps of Engineers

Simultaneously but unrelated to this study, the USCE (Fort Worth District) is studying
the possibility of raising the conservation pool in Bardwell Lake (the USCE Bardwell Lake study

is discussed in more detail in Section 4.0). A draft report was obtained that contained population
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TABLE 3-1

TEXAS WATER DEVELOPMENT BOARD POPULATION PROJECTIONS

1980 1990 2000 2010 2020 2030

Projections for Ellis County (developed in 1984)

High 59,743 75,586 97,231 120,140 140,107 156,041
Low 59,743 72,418 85,666 99,586 113,420 125,732
Revised Projections for Ellis County (developed in 1986)

High 59,743 85,359 117,257 141,972 163,760 181,539
Low 59,743 82,359 105,063 122,111 139,098 154,062
Adjusted High 59,743 91,609 125,845 152,386 175,751 194,832

{based on selection of
Ellis County for SSC)
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projections for the Cities of Ennis and Waxahachie to the year 2040. These projections were

compared to other sources.

3.3.5 Local Planning and Engineering Studies

Many of the participating cities and service providers have conducted planning studies
which included population projections. The results of methodological approach of each of these
were cxamined for reasonableness and insight into local development and growth patterns. In

addition, current population information was also obtained from the Texas Municipal League.

336 Participant Survevs and Interviews

In addition, the Study Team also coordinated closely with local officials to solicit
insight into local growth patterns and known development activity. Each participant provided
locally-derived population projections in a survey of participants and in follow-up interviews. A

copy of the questionnaire form is provided in the Appendix.

3.3.7 FEvaluation of Various Approaches

Although there were variations from one community to another, some general

patterns emerged for the Study Area:

1. Population projections by NCTCOG generally fell between the high and low
projections developed by the TWDB for the Texas Water Plan.

2. The TWDB indicates that average annual growth rates for Ellis County will
range from 1.91% without the SSC to 2.39% with the SSC.

3. The USCE projections for Ennis and Waxahachie were higher than those
developed by the TWDB.
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4. Scveral of the participating cntities had projections that were significantly higher
than the regionally-based projections. This may be due to better knowledge of
local economic and development conditions or a tendency to conservatively
estimate the rates of growth in their community to ensure adequate services

for existing and future residents.

338 Technical Approach

Given the data discussed above, the Study Team prepared population projections for

planning purposes based on the following:

1.  The 1980 Census figures were adopted for the cities, and "number of
connections” data from the water supply corporations were used to estimate
1980 population for these entities.

2. The study population projections were developed for the most part on the basis
of existing projections developed by others, primarily those of the TWDB. The
Study Team projections are generally slightly higher than those developed by
the TWDB.

3. Planning projections were reviewed with the study participants and the TWDB.
Some adjustments were made as a result of this review.

4. Due to the uncertainty of the impact that the SSC will have in the Study Area,
a high and low range of projections were developed for this scenario.

Projections were also developed for the "without SSC" scenario.

3.39 Population Projections

Table 3-2 shows the population projections selected for planning purposes. These
projections indicate an overall growth rate ranging from 2.72% to 2.94% for the "with SSC"
scenario and an average annual growth rate of 2.38% for the "without SSC" scenario. As
previously discussed, these projections are generally higher than those prepared by the TWDB.

Figures 3-1 and 3-2 illustrate the difference between the selected planning projections for the
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TABLE 3-2
POPULATIQN PROJECTIONS

AVG. ANNUAL
GROWTH RATE
ENTITY 1980 1987 19%0 2000 2010 2020 2030 1980 - 2030
ENNIS
W/SSC (HIGH) 12,110 13,650 16,000 22,807 29,756 37,353 45,088 2.66%
W/8SC (LCW) 12,110 13,650 16,000 22,807 27,322 31,113 35,736 2.1%%
¥/0 SSC 12,110 13,650 15,960 20,216 24,977 29,126 32,438 1.99%
FERRIS
W/SSC (HIGH) 2,228 2,525 2,791 3,485 4,306 5,022 5,593 1.86%
W/SSC (LOW) 2,228 2,525 2,791 3,485 4,306 4,770 5,313 1.75%
W/0 SS5C 2,228 2,525 2,748 3,304 4,005 4,644 5,114 1.70%
TTALY
W/SSC (HIGH) 1,306 1,650 1,89 2,776 3,803 5,012 6,230 KR, ;
W/SSC (LOW) 1,306 1,650 1,899 2,776 3,803 4,761 5,918 3.07%
V/0 SsC 1,306 1,650 1,765 2,040 2,472 2,367 3,193 1.80%
MAYPEARL
o W/SSC (HIGH) 626 729 911 1,332 1,825 2,405 2,989 J.l8%
W/SSC (LOW) 626 129 911 1,332 1,825 2,285 2,839 o
W/0 ssC 626 129 750 927 1,100 1,262 1,398 1.62%
MIDLOTHIAN
W/SSC (HIGH) 3,219 4,3%0 7,135 10,975 16,246 22,916 30,547 4.60%
W/SSC (LOW) 3,219 4,35 7,135 10,975 16,246 21,770 27,400 4.38%
W/0 SSC 3,219 4,350 7,026 10,602 14,955 20,500 24,236 4.12%
YILFORD
W/SSC (HIGH) 681 710 990 1,447 1,982 2,612 3,246 3.1
W/SsC (LOW) 681 710 990 1,447 1,982 2,418 3,083 3.07%
W/0 ssC 681 710 716 959 1,140 1,307 1,48 1.52%
PALMER
w/ssC (HIGH) 1,187 1,550 2,066 2,658 3,284 3,830 4,266 2.5%
W/SSC (LCW) 1,187 ,550 2,066 2,658 3,284 3,639 4,052 2.4%
W/0 ssC 1,187 1,550 2,034 2,520 3.054 3,542 3,946 2.43%
RED ORK
W/SSC (HIGH) 1,882 2,425 3,568 6,095 9,465 13,351 17,943 4.61%
W/5SC (LOW) 1,882 1,425 3,568 6,095 3,465 10,985 12,400 3.84%
W/0 §SC 1,882 2,425 3,000 4,072 5,744 7,719 8,500 3.06%
WAXAHACHTE
W/SSC (HIGH) 14,624 13,550 21,448 28,352 35,038 41,676 47,188 2.37%
- W/s5C (Low) 14,624 18,550 21,448 28,352 134,560 10,306 44,828 2.27%
W/0 58C 14,624 18,550 20,305 25,387 30,122 35,482 19,780 2.02%
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TABLE 3-2
POPULATION PROJECTICHS

AVG. ANNUAL
GROWTH RATE
ENTITY 1980 1987 1990 2000 2010 2020 2030 1980 - 2030
WILMER
W/SsC (HIGR) 2,367 1,154 3,504 4,672 5,65 6,525 7,229 2.26%
W/SSC (LOW) 2,367 3,154 3,504 4,672 5,65 6,199 6,867 2.15%
W/0 ssC 2,367 3,14 3,340 3,652 3,987 4,356 4,724 1.39%
BOYCE WSC
W/ssC (HIGH) %00 1,022 1,163 1,653 2,001 2,309 2,558 2.11%
W/ssC {LOW) 90 1,022 1,163 1,653 2,000 2,194 2,430 2.01%
¥/0 ssC 900 1,022 1,075 1,413 1,643 .8m 2,075 1.68%
BRISTCL WSC
W/SSC (HIGH) 594 675 768 1,092 1,322 1,525 1,690 2.11%
W/SSC {LOW) 594 675 768 1,092 1,322 1,449 1,605 2.01%
W/0 SsC 594 675 709 932 1,084 1,23% 1,370 1.69%
BUENA VISTA WsC
— W/SSC (HIGH) 1,424 1,617 2,010 3,026 4,146 5,465 6,794 3.17%
W/SSC (LOW) 1,424 1,617 2,00 3,026 4,146 5,192 6,454 3.0
W/0 S5C 1,424 1,617 1,700 2,234 2,598 2,959 3,282 1.68%
EAST GARRETT WsC
W/SSC (HIGH) 67 162 8617 1,232 1,492 1,724 1,907 2.11%
W/ssC (LOW) 611 762 867 1,232 1,492 1,635 1,811 2.01%
W/0 SsC 671 762 801 1,083 1,224 1,394 1,546 1.68%
ROCKETT WsC
W/SSC (HIGH) 7,263 15,036 20,073 28,534 34,544 39,853 44,153 3.68%
W/SSC (LOW) 7,263 15,036 20,073 28,534 33,940 38,240 41,953 3.5
W/0 ssC 7,263 15,036 18,510 24,325 28,285 32,216 35,727 3.24%
OTHER CITIES
W/ssC (HIGH) 2,552 2,924 3,430 4,890 6,296 7,834 9,382 2.64%
W/SSC (LCW) 2,552 2,924 3,430 4,890 6,296 7,442 8,382 2.41%
W/0 SSC 2,552 2,924 3,083 3,997 4,773 5426 6,260 1.81%
OTHER RURAL AREAS
W/ssC (HIGH) 8,476 3,293 9,999 15,299 21,580 24,509 27,839 2.41%
W/SSC {LOW) 8,476 9,293 9,999 15,299 21,580 14,149 26,447 2.30%
W/0 88C 8,476  9.293 9,643 14,378 20,9%4 23,789 26,193 2.28%
STUDY AREA TOTAL
W/SSC (HIGH) 62,110 80,622 98,682 140,325 182,742 123,918 264,642 2.94%
- W/SSC (LOW) 62,110 80,622 98,682 140,325 179,226 208,547 237,518 2.72%
W/0 ssC 62,110 30,622 93,225 122,011 152,118 179,195 201,290 2.38%
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Study Area and the TWDB projections. The projections are similar to the year 2010, but begin
to diverge at this point. Study projections were utilized for plan formulation because these

forecasts represent a reasonable range of possible future growth.

34 WATER CONSERVATION

Population and economic growth invariably lead to increased demands for water
resources and for investment capital needed to develop the resource for use. There is an
opportunity to significantly reduce demands through conservation strategies specifically aimed at
new residential and commercial development. These opportunities arise from the ability to
incorporate improved water use elficiency into the planning, design and construction of the new
development. In addition to conservation strategies aimed at new development, other programs

to improve water use elficiency include:

o the adoption of utility rate programs that reflect the true cost of water and that
promote conservation,

0 a continuing customer information program that informs citizens of the need
and how to conserve water;

0 implementation of a strategy for gradual replacement of wasteful water fixtures
through a retrofitting program; and

0 load management techniques, including rules on outside watering.

All of these techniques are applicable, and should be more fully considered during the

implementation phase of this project.

The potential benefits of water conservation are substantial. Reduced water use
resulting from conservation measures can potentially reduce utility costs by allowing for more
optimal sizing of water facilities and by favorably impacting the timing and sizing of future facility

expansions.
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VI Leak Detection_and Repair

A. Continue leak detection and repair programs and utilize water audits to

compare production and delivery of water.

VIIIL Recycling and Reuse

A.  The study parlicipants should continue to investigate and implement methods

{0 reuse treated wastewater.

IX. Implementation and _Enforcement

A.  The regional agency will provide overall guidance and assistance to its customers
in the implementation of the Plan, provide public education/information services
to its customers and be responsible for submission of an annual report to

TWDB concerning implementation of the Plan.

B. The participating entities shall adopt ordinances or resolutions for the
implementation and enforcement of the Plan and report implementation

activities to the regional agency.

An effective conservation program is a high-priority objective of this plan. Because
it is the intention of the regional system to practice water conservation, the per capita usage

projections indicate a leveling-off. This is discussed further in the following section.
3.5 PER CAPITA WATER USAGE

Per capita water usage is the total water volume flow for a specific area divided by
the population in that area. Typical units are gallons per capita per day (gpcd). When applied

to population projections, per capita statistics yield average water demands that include residential

and non-residential water use.
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Faclors such as climate, season, level of affluence, population per household,
plumbing and building codes, as well as the general character of land use, contribute to the
average level of per capita water usage. These figures can vary considerably from entity to entity,
and from year to year. In an effort to better determine the average per capita water usage for
participating entities, the Study Team reviewed historical and existing water usage data,
information from previous studies and usage projections developed by the TWDB. These per

capita usage statistics, as well as the study projections, are presented in Table 3-3.

The initial surveys and interviews with the study participants resulted in information
regarding water usage. Several rural participants currently using ground water indicated low water
usage due to problems of tasie and quality, and usage characteristics of a general rural setting,
Many of their customers use bottled water. Consequently, conversion to surface water, with its
improved taste and quality, would alleviate the need for bottled water and will likely increase per

capita usage to more generally recognized levels.

Information obtained from the participants, as well as projections developed by the
TWDB, were the basis of per capita usage projections developed for this study. In most cases,
1990 projections were based on information provided by the participant or based on the TWDB
Low Scenario. If an entity indicated low usage due to poor water quality, projections were
adjusted. In addition, participants with no available projections (such as some of the small water
supply corporations) were assigned the same per capita usage as participants with similar

characteristics.

Per capita projections will generally increase as economic development occurs.
However, this increase will be diminished as water conservation programs are implemented.
Therefore, per capita projections beyond the year 1990 developed for use in this study only
indicate a marginal increase. This increase corresponds with the per capita growth of the TWDB

projections.

The Study Team projections shown in Table 3-3 were used for developing water

demand. There is a wide variation of gallons-per-capita-per-day levels among the study
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TABLE 3-3
PER CAPITA USAGE STATISTICS

(gpecd)
Entity/Source 1980 1987 1990 2000 2010 2020 2030
Ennis
City 155 -- 170 180 190 -= -=
TWDB (low) 145 - 116 119 119 119 119
TWDB (high) 145 -~ 173 178 177 177 178
Study 145 163 170 178 177 177 178
Ferris
City 119 -- 125 -- -- -- -
TWDE (low) 119 -- 124 127 127 126 127
TWDB (high) 119 -- 182 185 185 184 184
Study 119 123 125 128 128 128 128
Italy
City -~ - - - - -- --
TWDE (low) 85 -- 103 107 107 106 107
TWDB (high) 85 -- 160 165 164 164 164
Study 85 103 110 115 120 125 125
Maypearl
City 91 -- - - -- - -
TWDB (low) 104 -- 110 114 115 122 122
TWDB (high) 104 - 164 168 169 168 168
Study 1 97 110 115 120 125 125
Midlothian
City -- - 135 140 140 - --
TWDB (low) 121 - 136 139 140 139 140
TWDB (high) 121 -- 194 198 197 197 198
Study 121 132 136 140 140 140 140
Milford
City 119 -~ 110 110 103 -- --
TWDB (low) 104 -- 110 114 115 122 122
TWDB (high} 104 -- 164 168 169 168 168
Study 104 107 110 114 115 120 125
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TABLE 3-3 (Cont'd)

Entity/Source 1980 1987 1990 2000 2010 2020 2030
Palmer
City - -- -- -- -~ -~ -
TWDE (low) 112 -- 108 110 110 110 110
TWDB (high) 112 -- 165 167 167 168 167
Study 105 109 111 115 115 125 125
Red Oak
City 70 - 80 90 - -- -~
TWDB (low} 110 -- 120 124 124 123 123
TWDB (high) 110 -- 178 181 181 182 181
Study 110 110 110 114 115 122 125
‘Naxahachie
City 192 -- 196 195 195 -- --
TWDB (low) 167 -- 132 137 136 137 137
TWDBE (high) 167 -- 190 135 194 195 195
Study 167 173 193 195 195 195 193
Wilmer
City T2 -- 70 80 90 - --
TWDB (low} S0 - 102 106 106 106 106
TWDB (high} 30 - 159 163 164 163 163
Study 90 100 104 110 115 120 125
Boyce WSC
Entity 60 -- 68 70 70 70 70
TWDB (low) 104 - 110 115 114 115 114
TWDB (high} 104 -- 164 168 169 168 168
Study 60 100 105 110 115 120 125
Bristol WSC
Entity 76 - -- -- - -- -=
TWDB {low) 104 -- 110 115 114 115 114
TWDB (high) 104 -- 164 168 169 168 168
Study 100 101 105 ito 118 120 125
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TABLE 3-3 (Concluded)

Entity/Source 1980 1387 1990 2000 2010 2020 2030

Buena Vista WSC

Entity 104 -- -- -- - -- --
TWDB (low) 104 -~ 110 115 114 115 114
TWDB (high) 104 -- 164 168 169 168 168
Study 100 101 108 110 115 120 125

East Garrett WSC

Entity -- 120 - - -- -- --
TWDB (low) 104 - 110 115 114 115 114
TWDB (high) 104 -- 164 163 169 168 168
Study 104 120 122 126 128 128 128

Rockett WSC

Entity -- -- -- -- -- -- --
TWDB (low) 104 - 110 115 114 115 114
TWDB (high) 104 -- 164 168 169 168 168
Study 104 111 114 115 117 122 125

3-18



mTa

participants, This reflects the individual characteristics of each community. As indicated, the per
capita usage should experience a gradual increase over the planning period due to expected
economic development, dampened to some degree by water conservation measures. The weighted
average regional per capita usage is estimated to increase from 128 gped in 1980 to 149 gped in
2030 ("with SSC" scenario).

3.6 AVERAGE WATER DEMAND PROJECTIONS

Using the adopted population and per capita water usage components, the Study
Team projected average demand for the Ellis County Water System to the year 2030. The "with
SSC" projections for each participant, as well as the projections for the Study Area, are presented
in Table 3-4. The "without SSC" projections are presented in Table 3-5. Distribution of 1980
and 2030 demands is illustrated in Figures 3-2, 3-3 and 3-4. The average demand for the Study
Area in 1980 was estimated to be 7.93 MGD, and is projected to increase to 41.08 MGD by
2030 ("with SSC" high scenario). Based on information received from the Texas National
Research Laboratory Commission Superconducting Super Collider Dallas-Fort Worth, the
anticipated demand for surface water for the SSC is expected to be 1.58 MGD.

3.7 PEAK DAY DEMAND

Water demand in a community varies seasonally. In mid-winter, the average daily use
is usually lower than the annual daily average, while in the summer it may be above the average
because of lawn irrigation needs. For most communities, the maximum daily use will be about
200 percent of the average daily use throughout the year, which results in the peaking factor of
2.0 times average daily use. Consequently, peak demands were estimated using a peaking factor
of 2.0. This factor represents the ratio of peak day and average day demand. Peak demands
were calculated by multiplying the average daily demands (High Scenario) shown in Table 3-4 by
the entity’s unique peaking factor. Peak day water demands are shown in Table 3-6(A).

Table 3-6(B) shows the development of each entity’s peak rate.
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participants. This refiects the individual characteristics of each community. As indicated, the per
capita usage should experience a gradual increase over the planning period due to expected
economic development, dampened to some degree by water conservation measures. The weighted
average regional per capita usage is estimated to increase from 128 gped in 1980 to 149 gped in
2030 ("with SSC" scenario).

3.6 AVERAGE WATER DEMAND PROJECTIONS

Using the adopted population and per capita water usage components, the Study
Team projected average demand for the Ellis County Water System to the year 2030. The "with
SSC" projections for each participant, as well as the projections for the Study Area, are presented
in Table 3-4. The "without SSC" projections are presented in Table 3-5. Distribution of 1980
and 2030 demands is illustrated in Figures 3-2, 3-3 and 3-4. The average demand for the Study
Area In 1980 was estimated to be 7.93 MGD, and is projected to increase to 41.08 MGD by
2030 ("with SSC" high scenario). Based on information received from the Texas National
Research Laboratory Commission Superconducting Super Collider Dallas-Fort Worth, the

anticipated demand for surface water for the SSC is expected to be 1.58 MGD.

37 PEAK DAY DEMAND

Water demand in a community varics seascnally. In mid-winter, the average daily use
is usually lower than the annual daily average, while in the summer it may be above the average
because of lawn irrigation needs. For most communities, the maximum daily use will be about
200 percent of the average daily use throughout the year, which results in the peaking factor of
2.0 times average daily use. Consequently, peak demands were estimated using a peaking factor
of 2.0. This factor represents the ratio of peak day and average day demand. Peak demands
were calculated by multiplying the average daily demands (High Scenario) shown in Table 3-4 by
the entity’s unique peaking factor. Peak day water demands are shown in Table 3-6(A).

Table 3-6(B) shows the development of each entity’s peak rate.
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— TABLE 13-4
POPULATION & AVERAGE WATER DEMAND PROJECTIONS

(W/s8C)
ERESECREDESSTR=SSSREREE - 1 3+ 33t 33 3¢ 2 i P e =EERRaSoo=os =
ENTITY 1980 1987 1990 2000 2010 2020 2030
ENRIS
POPULATION (L) 12,110 13,650 16,000 22,807 27,322 31,113 35,736
POPULATION (H) 12,110 13,650 16,000 22,807 29,756 37,353 45,088
GPCD 145 163 170 178 m 1711 178
DEMAND (MGD)-L 1.76 2.22 2.72 4.06 4.84 5.51 6.36
DEMAND (MGD)-H 1.76 2.22 2.72 4.06 5.27 6.61 8.03
FERRIS
POPULATION (L) 2,228 2,525 2,791 3,485 4,306 4,770 5,313
POPULATICON (H) 2,228 2,525 2,791 3,485 4,306 5,022 5,593
GPCD 119 123 125 128 128 128 128
DEMAND (MGD)-L 0.27 ¢.31 0.3% 0.45 6.55 0.61 0.68
DEMAND (MGD)-H 0.27 0.31 0.35 0.45 0.55 0.64 0.72
ITALY
. POPULATION (L) 1,306 1,650 1,899 2,776 3,803 4,761 5,918
POPULATION (H) 1,306 1,650 1,899 2,716 3,803 5,012 6,230
GPCD 85 103 110 115 120 125 125
DEMAND (NGD)-L 0.11 0.17 0.21 0.32 0.46 0.60 0.74
DEMAND (MGD)-H 0.11 0.17 0.21 0.32 0.46 0.63 0.78
MAYPEARL
POPULATION (L) 626 129 911 1,332 1,825 2,285 2,839
POPULATION (H) 626 729 911 1,332 1,825 2,405 2,989
GPCD 91 97 110 115% 120 125 125
DEMAND (MGD)-L 0.086 0.07 0.10 0.1% 0.22 0.29 0.35
DEMAND (MGD)-H 0.06 0.07 0.10 0.15 0.22 0.30 0.37
MIDLOTHIAN
POPULATION (L) 3,219 4,350 7,135 10,975 16,246 21,770 27,400
POPULATION (E) 3,219 4,350 7,135 10,975 16,246 22,916 30,547
GPCD 121 132 136 140 140 140 140
DEMAND (MGD)-L 0.39 0.57 0.97 1.54 2.217 3.05 3.84
DEMAND (MGD)-H 0.39 0.57 0.97 1.54 2.21 3.21 4.28
MILFORD
POPULATION (L) 681 710 990 1,447 1,982 2,418 3,083
POPULATION (H) 681 710 930 1,447 1,982 2,612 3,246
GPCD 104 107 110 114 115 120 125
DEMAND (MGD)-L 0.07 0.08 0.11 0.16 0.23 0.29 0.39
DEMAND (MGD)-H 0.07 0.08 0.11 0.16 0.23 0.31 0.41

. i i I Y P - L Y M e i I S e A S e e A S S U At A M = S A S Sk e S Y . — - ——— T A - —
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TABLE 3-4
POPULATION & AVERAGE WATER DEMAND PROJECTIONS

(W/88C)
3 P A b g b e e P et R A A A P e P e A - T S T
ENTITY 1980 1987 1990 2000 2010 2020 2030
PALMER
POPULATION (L) 1,187 1,550 2,066 2,658 3,284 3,639 4,052
POPULATION {(H) 1,187 1,550 2,066 2,658 3,284 3,830 4,266
GPCD 105 109 111 115 115 125 125
DEMARD (MGD)-~L 0.12 0.17 0.23 0.31 0.38 0.45 0.51
DEMAND (MGD)-E 0.12 0.17 0.23 0.31 0.38 0.48 0.53
RED OAK
POPULATION (L) 1,882 2,425 3,568 6,095 9,465 10,98% 12,400
POPULATION (H) 1,882 2,425 3, 568 6,095 9,465 13,351 17,943
GPCD 110 110 110 114 11% 122 125
DEMAND (NGD)-L 0.21 0.27 0.39 0.69 1.09 1.34 1.5%
DEMAND (MGD)-H 0.21 0.27 0.39 0.69 1.09 1.63 2.24
WAXAHACHIE
— POPULATION (L) 14,624 18,550 21,448 28,352 34,560 40,306 44,828
POPULATION {(H) 14,624 18,55C 21,448 28,352 35,038 41,676 47,188
GPCD 167 173 193 195 195 195 195
DEMAND (MGD)-L 2.44 .21 4.14 5.53 6.74 1.86 8.74
DEMAND (MGD)-H 2.44 j.21 4.14 5.51 6.83 8.13 9.20
WILMER
POPULATION (L) 2,367 3,154 3,504 4,672 5,656 6,199 6,867
POPULATION (H) 2,367 3,154 3,504 4,672 5,656 6,525 7,229
GPCD 920 100 104 110 115 120 125
DEMAND (MXGD)-L 0.21 0.32 0.36 0.51 0.65 0.74 0.86
DEMAND (MGD)-H 0.21 0.32 0.36 0.51 0.65 0.78 0.90
BOYCE WSC
POPULATION (L) 900 1,022 1,163 1,653 2,001 2,194 2,430
POPULATION (H) 900 1,022 1,163 1,653 2,001 2,309 2,558
GPCD 60 100 105 110 115 120 125
DEMAND (MGD)-L 0.05 0.10 0.12 0.18 0.23 0.26 0.30
DEMAND (MGD)-H 0.0% 0.10 0.12 0.18 0.23 0.28 0.32
BRISTOL WSC
POPULATION (L) 594 675 768 1,092 1,322 1,449 1,605
POPULATION (H) 594 675 768 1,092 1,322 1,525 1,690
GPCD 100 101 105 110 115 120 125
DEMAND (MGD)-L 0.06 0.07 0.08 0.12 0.15 0.17 0.20
DEMAND (MGD)-H 0.06 0.07 0.08 0.12 0.15 0.18 0.21
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TABLE 3-4
POPULATION & AVERAGE WATER DEMAND PROJECTIONS
(W/ssC)

e A L bt e s e o T o e T e e Ty
==

- ——— . S - - W - e . - A G T s b SUe S W e s e S M S e D D M G e Y e S A A A E UD m n $Ue  E  l

BUENA VISTA WsSC
POPULATION (L) 1,424 1,617 2,070 3,026 4,146 5,192 6,454
POPULATION (H) 1,424 1,617 2,070 3,026 4,146 5,465 6,794

GPCD 100 101 105 110 115 120 125
DEMAND (MGD)-L 0.14 0.16 0.22 0.33 0.48 0.62 0.81
DEMAND (MGD)-~-H 0.14 0.16 0.22 0.33 0.48 0.66 0.85
EAST GARRETT WsC
POPULATION (L) 671 762 867 1,232 1,492 1,635 1,811
POPULATION (H) 671 762 867 1,232 1,492 1,721 1,907
GPCD 104 120 122 126 128 128 128
DEMAND (MGD)-L 0.07 0.09 0.11 0.16 0.19 0.21 0.23
DEMAND (MGD)-H 0.07 0.09 0.11 0.16 0.19 0.22 0.24
ROCKETT WsSC

POPULATION (L) 7,263 15,036 20,073 28,534 33,940 38,240 41,953
POPULATION (H) 7,263 15,036 20,073 28,534 34,544 39,853 44,153

GPCD 104 111 114 115 117 122 125
DEMAND (MGD)-L 0.76 1.67 2.29 3.28 3.97 4.67 5.24
DEMAND (MGD)-H 0.76 1.67 2.29 3.28 4.04 4.86 5.52

A P A W P g - D g R R Tt o A 00 S . S TR S 0 T . S S R N 0 GLPE P T . T P S S W i R s - A T o il e S oy e R T o e S P g sl

OTHER CITIES
POPULATION (L) 2,552 2,924 3,430 4,890 6,296 7,442 8,382
POPULATION (H) 2,552 2,924 3,430 4,890 6,296 7,834 9,382

GPCD 129 135 137 149 145 147 151
DEMAND (MGD)-L 0.33 0.39 0.47 0.68 0.91 1.09 1.27
DEMAND (MGD)-H 0.33 0.39 0.47 0.68 0.91 1.1% 1.42

- — ————— Y - — . . o T e S P o s Y A S T e A . W S T AP A T — . S = T Y o —— v —— "

OTHER RURAL AREAS
POPULATION (L) 8,476 9,293 9,999 15,299 21,580 24,149 26,447
POPULATION (H) 8,476 9,293 9,999 15,299 21,580 24,509 27,839

GPCD 104 108 110 115 120 123 125
DEMAND (M6D)-L 0.88 1.00 1.10 1.76 2.59 2.97 i
DEMAND (MGD)-H 0.88 1.00 1.10 1.76 2.59 3.1 3.48

e D e A ke A W S T D A S A - i e e S et S e T s i A R S P S A oy T S A S . T N A S . A I R S e G D T S A S —— T -
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TABLE 3-4
POPULATION & AVERAGE WATER DEMAND PROJECTIONS

{(W/ssC}

SEEEEsESSsRsoamssER CTHESSREEESE==EEEESSSESSTNS PP TS L e LT P P
ENTITY 1980 1987 1990 2000 2010 2020 2030
STUDY AREA TOTAL

POPULATION (L) 62,110 80,622 98,682 140,325 179,226 208,547 237,518

POPULATION (H) 62,110 80,622 98,682 140,325 182,742 223,918 264,642

GPCD 128 135 142 144 145 147 149

DEMAND {MGD)-L 7.93 10.88 13.97 20.24 25.94 30.73 35.37

DEMAND (MGD)-H T7.93 10.388 13.97 20.24 26.54 33.08 39.50
SUPERCOLLIDER

DEMAND (MGD) 1.58 1.58 1.58 1.58 1.58
TOTAL DEMAND (MGD)

Low 7.93 10.88 15.55 21.82 27.52 32.)1 36.95

HIGH 7.93 10.88 15.55 21.82 28.12 34.66 41.08
R RSN s R R S R S AN RS S T TS S SRS S ESSSSE = =RE== SoEEsszassxsxs

ITA!

REL
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TABLE 3-4

- POPULATION & AVERAGE WATER DEMAND PROJECTIORS

{W/8sC)
PP P Pt P eI T G PR R T P S Y PP T P == == E=czrzcmmo=== P —
ENTITY 1980 1987 1990 2000 2010 2020 2030

. Y —— - S - R T D T N MR e = e S S e ey S e D L S S N e g W o W R W e S A A S N Rt A e Sl e e o A e v o=

STUDY AREA TOTAL
POPULATION (L) 62,110 80,622 98,682 140,325 179,226 208,547 237,518
POPULATION (H) 62,110 80,622 98,682 140,325 182,742 223,918 264,642
GPCD 128 135 142 144 145 147 149
DEMAND (MGD)-L 7.93 10.88 13.97 20.24 25.94 30.73 35.37
DEMAND (MGD)-H 7.93 10.88 13.97 20.24 26.54 33.08 39.50

o T — —— T - . T A o - A N - — . A il T A S ek o il v e T e e Y W Y A G T > = A A S e S e e W S v S 8 R A

SUPERCOLLIDER

DEMAND (MGD) 1.58 1.58 1.58 1.58 1.58
TOTAL DEMAND (MGD)

LOW 7.93 1¢.88 15.55 21.82 27.52 32.31 36,95

HIGH 7.93 10.88 15.5%5 21.82 28.12 34.66 41.08
T e e O T T T T T T FEE RSN RN N I RS S SCCE S E S REE SRR ETREE
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TABLE 3-5

o POPULATION & AVERAGE WATER DEMAND PROJECTIONS
(W/0 $8C)
s R RN E N R R N L I E S A T R I I A A N N e N N T T e T N R R R N e T T e s e o=
ENTITY 1980 1987 1990 2000 2010 2020 2030
ENNIS
POPULATION 12,110 13,650 15,960 20,216 24,977 29,126 32,438
GPCD 145 163 170 178 177 171 178
DEMAND (MGD) 1.76 2.22 2.711 3.60 4.42 5.16 5.77
FERRIS
POPULATION 2,228 2,525 2,748 3,304 4,005 4,644 5,174
GPCD 119 123 125 128 128 128 128
DEMAND (MGD) 0.27 0.31 0.34 0.42 0.51 0.5% 0.66
ITALY
POPULATION 1,306 1,650 1,765 2,040 2,472 2,367 3,193
GPCD 8% 103 110 115 120 125 125
DEMAND (MGD) 0.11 0.17 0.19 0.23 0.30 0.30 0.40
MAYPEARL
POPULATION 626 129 750 927 1,101 1,262 1,398
GPCD 921 97 110 115 120 125 125
DEMAND (MGD) 0.06 0.07 0.08 0.11 .13 C.16 0.17
MIDLOTHIAN
POPULATION 3,219 4,350 7,026 10,602 14,955 20,500 24,236
GPCD 121 132 136 140 140 140 140
DEMAND (MGD) 0.39 0.57 0.96 1.48 2.09 2.87 3.39
MILFORD
POPULATION 681 710 176 959 1,140 1,307 1,448
GPCD 104 107 110 114 115 120 128
DEMAND (MGD} 0.07 0.08 0.09 0.11 0.13 0.16 0.18
PALMER
POPULATION 1,187 1,550 2,034 2,520 3,054 3,542 3,946
GPCD 10% 109 111 115 115 125 125
DEMAND (MGD) 0.12 0.17 0.23 0.29 0.35 ¢.44 0.49
RED OARK
POPULATION 1,882 2,425 3,000 4,072 5,744 7,719 8,500
GPCD 110 110 110 114 115 122 125
DEMAND (MGD) 0.21 0.27 0.33 0.46 0.66 0.94 1.06
WAXAHACHIE
- POPULATION 14,624 18,550 20,305 25,387 30,122 35,482 39,780
GPCD 167 173 193 195 195 19% 195
DEMAND (MGD) 2.44 3.21 3.92 4.95 5.87 6.92 7.76

A —— . — - o g W e o M . ol s W ol . A o AP il ks P P Al Tl P P Ml T D e e A T it S o oy o i D g s D RS kA Al



TABLE 13-5

- POPULATION & AVERAGE WATER DEMAND PROJECTIONS
(W/0 ssC)
R ST NS NECSREST ST RN o= E X1 St Atttk 33 3 0 4§ 1) s 3 1 1
ENTITY 1980 1987 1990 2000 2010 2020 2030
WILMER
POPULATION 2,367 3,154 3,340 3,652 3,987 4,356 4,724
GPCD 90 100 104 110 115 120 125
DEMAND (MGD)  0.21 0.32 0.35 0.490 0.46 0.52 0.59
BOYCE WSC
POPULATION 900 1,022 1,075 1,413 1,643 1,871 2,075
GPCD 60 100 105 110 115 120 125
DEMAND (MGD)  0.05 0.10 0.11 0.16 0.19 0.22 0.26
BRISTOL WSC
POPULATION 594 675 709 932 1,084 1,235 1,370
GPCD 100 101 105 110 115 120 125
DEMAND (MGD)  0.06 0.07 0.07 0.10 0.12 0.15 0.17
BUENA VISTA WSC
POPULATION 1,424 1,617 1,700 2,234 2,598 2,959 3,282
GPCD 100 101 108 110 115 120 125
DEMAND (MGD)  0.14 0.16 0.18 0.25 0.30 0.36 0.41
EAST GARRETT WSC
POPULATION 671 762 801 1,053 1,224 1,394 1,546
GPCD 104 120 122 126 128 128 128
DEMAND (MGD)  0.07 0.09 0.10 0.13 0.16 0.18 0.20
ROCKETT WSC
POPULATION 7,263 15,036 18,510 24,325 28,285 32,216 35,727
GPCD 104 111 114 115 117 122 125
DEMAND (MGD)  0.76 1.67 2.11 2.80 3.31 3.7 4.36

- — . — T —————— 2 —— i o e S S o g U ok Pl S P Y T A S e S . S i AP 0 WU e P e T U o e A Y M S W o . . " " —

OTHER CITIES
POPULATION 2,852 2,924 3,083 3,997 4,773 5,426 6,260

GPCD 129 135 137 140 145 147 151
DEMAND (MGD) 0.33 0.39 0.42 0.56 0.69 0.80 0.95
OTHER RURAL AREAS
POPULATION 8,476 9,293 9,643 14,378 20,954 23,789 26,193
GPCD 104 108 110 115 120 123 125
DEMAND (MGD) 0.88 1.00 1.06 1.65 2.51 2.93 3.217
STUDY AREA TOTAL
o POPULATION 62,110 80,622 93,225 122,011 152,118 179,195 201,290
AVG. GPCD 128 135 142 145 146 148 150
DEMAND (MGD)} 7.93 10.38 13.25 17.71 22.22 26.46 30.10
X P 3 T i 3 i e et e =====
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— TABLE 3-6(A)
PEAK WATER DEMAND PROJECTIONS

(MGD)
ENTITY 1980 1987 19%0 2000 2010 2020 2030
ENNIS
1.84 W/SSC (HIGH) 3.23 4.09 5.00 7.47 9.69 12.17 14.77
W/ssC (LOW) 3.23 4.09 5.00 T.47 8.90 10.13 11.70
W/0 SsSC 3.23 4.09 4.99 6.62 8.13 9.49 10.62
FERRIS
2.19 W/SSC (HIGH) 0.58 0.68 0.76 0.98 1.21 1.41 1.57
W/ssC (LOW} 0.58 0.68 0.76 0.98 1.21 1.34 1.49
W/0 sSC 0.58 0.68 0.75 0.93 1.12 1.30 1.45
ITALY
2.00 V/ssC (HIGH) 0.22 0.34 0.42 0.64 0.91 1.25 1.56
W/SSC (LOW) 0.22 0.34 0.42 0.64 0.91 1.19% 1.48
W/0 §SC 0.22 0.34 0.39 0.47 0.59 0.59 .80
“ MAYPEARL
2.00 W/SSC (HIGH) 0.11 0.14 0.20 0.31 0.44 0.60 0.75
W/85C (LOW) 0.11 0.14 0.20 0.31 0.44 0.57 0.71
W/0 ssC 0.11 0.14 0.17 0.21 0.26 0.32 0.35
MIDLOTHIAN
2.2 W/SSC (HIGH) 0.86 1.26 2.13 3.8 5.00 7.06 9.41
w/ssC (LOW) 0.86 1.26 2.13 3.38 5.00 6.71 8.44
W/0 ssC 0.86 1.26 2.10 3.27 4.61 6.31 7.46
MILFORD
1.49 W/sSSC (HIGH) 0.11 0.11 0.16 0.25 0.34 0.47 0.60
Ww/ss8C (LOW) 0.11 0.11 0.16 0.25 0.34 0.43 0.57
W/0 §sC 0.11 0.11 0.13 0.1¢6 0.20 0.23 0.27
PALMER
2.00 W/SsSC (HIGH) 0.25 0.34 0.46 0.61 0.76 0.96 1.07
W/ssC (LOW) 0.25 0.34 0.46 0.61 0.76 0.91 1.01
W/0 §5C 0.25 0.34 0.45 0.58 0.70 0.89 0.99
RED CAK
2.00 W/sSSC (HIGH) 0.41 0.53 0.78 1.39 2.18 3.26 4.49
W/S8C (LOW) 0.41 0.53 .78 1.39 2.18 2.68 3.10
W/C ssC 0.41 0.53 0.66 0.93 1,32 1.88 2.13
-~ WAXAHACHIE
2.26 W/sSSC (HIGH) 5.52 7.25 9.36 12.49 15.44 18.37 20.80
w/8sC (LOW) 5.52 7,25 95.36 12.49 15.23 17.76 19.76
W/0 SSC 5.52 7.25 8.86 11.19 13.27 15.64 17.53
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— TABLE 3-6(a)

PEAK WATER DEMAND PROJECTIONS

(MGD)
ENTITY 1980 1987 1990 2000 2010 2020 2030
WILMER
2.42 wW/ssC (HIGH) 0.52 0.76 0.88 1.24 1.57 1.89 2.19
W/SSC (LOW) 0.52 0.76 0.88 1.24 1.57 1.80 2.08
W/0 S8C 0.52 0.76 0.84 0.97 1.11 1.26 1.43
BOYCE WSC
1.2 W/sSC (HIGH) 0.06 0.12 0.15 0.22 0.28 0.33 0.38
W/SSC {LOW) 0.06 0.12 0.15 0.22 0.28 0.32 0.36
W/0 SsC 0.06 0.12 0.14 0.19 0.23 0.27 0.31
BRISTOL WsSC
1.83 W/8SC (HIGH) 0.11 0.12 0.15 0.22 0.28 0.33 0.39
W/SSC (LOW) 0.11 0.12 0.15 0.22 0.28 0.32 0.37
W/0 ssC 0.11 0.12 0.14 0.19 0.23 0.27 0.31
BUENA VISTA WSC
1.21 w/sSC (HIGH) 0.17 0.20 0.26 0.40 0.58 0.79 1.03
W/8SC (LOW) 0.17 0.20 0.26 0.40 0.58 0.75 0.98
W/0 S§SC 0.17 0.20 0.22 0.30 0.36 0.43 0.50
EAST GARRETT WSC
1.58 w/ssC (HIGH) 0.11 0.14 0.17 0.25 0.30 0.35 0.39
W/ssC (LOW) 0.11 0.14 0.17 0.25 0.30 0.33 0.37
wW/0 SSC 0.11 0.14 0.15 0.22 0.25 0.28 0.31
ROCKETT ¥sSC
3.13 W/ssC (HIGH) 2.36 5.22 7.16 10.27 12.65 15.22 17.27
Ww/55C (LOW) 2.36 5.22 7.186 10,27 12.43 14.60 16.41
w/C 8sC 2.36 5.22 6.60 8.76 10.36 11.80 13.64
OTHER CITIES
2.00 w/ssC (HIGH) 0.66 0.79 0.94 1,37 1.83 2.30 2.83
Ww/55C (LOW) C.66 0.79 0.94 1.37 1.83 2.19 2.53
W/0 ssC 0.66 0.79 0.84 1.12 1.38 1.60 1.89
OTHER RURAL RAREAS
2.00 w/ssC (HIGH) 1.76 2.01 2.20 3.52 5.18 6.03 6.96
W/8SC (LOW) 1.76 2.01 2.20 3.52 5.18 5.94 6.61
W/0 §sC 1.76 2.01 2.12 3.31 5.03 5.8%5 6.55
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TABLE 3-6(B)
PEAK FACTOR CALCULATION

ENTITIES ADF PEAK FACTOR PDF SOURCE
ENNIS 2.22 1.84 4.09 BLACK & VEATCH
FERRIS 0.31 2.19 0.68 QUESTIONNAIRE
ITALY 0.17 2.00 0.34  DEFAULT
MAYPEARL 0.07 2.00 0.14 DEFAULT
MIDLOTHIAN 0.57 2.20 1.26 QUESTIONNAIRE
MILFORD 0.08 1.49 0.11 QUESTIONNAIRE
PALMER 0.17 2.00 0.34 DEFAULT
RED OAK 0.27 2.00 0.53 DEFAULT
WAXARACHIE 3.21 2.26 7.25 QUESTIONNAIRE
WILMER 0.32 2.42 0.76 QUESTIONNAIRE
BOYCE WSC 0.10 1.20 0.12 QUESTIONNAIRE
BRISTOL WSC 0.07 1.83 0.12 QUESTIONNAIRE
BUENA VISTA BETHEL WSC 0.1¢6 1.21 0.20 QUESTIONNAIRE
EAST GARRETT WSC 0.09 1.58 0.14 QUESTIONNAIRE
ROCKETT WsC 1.67 3.13 5.22 JERRY LANDS
TOTAL 9.438 2.2% 21.33

ADF = Annual Average Daily Flow

PDF

Peak Daily Flow

Peak Factor = PDF/ADF
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Some communities may experience unusual peaking conditions for a variety of

reasons, which include:

o inadequate storage;
0 relatively inexpensive water, which encourages liberal usage;

o lack of water conservation program.

Implicit in the preparation of this report is that the regional system will have the capability to
deliver 2.0 times Average Daily Water Requirements. This may require customer entities to
review those factors which coatribute to abnormal peaking conditions or purchase additional water

to satisfy peak demands.

38 WATER DEFICIT

In order to estimate the water supply needed 10 serve the Study Area, the Study
Team analyzed the existing supply with respect to future demand. A summary of the existing
water supply source for the participating agencies is presented below. This information was
obtained from questionnaires, inlerviews and engineering reports. The information is summarized

in Table 3-7.

Bovce Water Supply Corporation. This system provides water service to the 40-

square mile rural area between Ennis and Waxahachie. Its present water supply consists of three
wells with a total capacity of 42,500 gallons per day (0.04 MGD). Based on demand projections
(With SSC High Scenario) developed in this study, Boyce WSC will need to increase its supply
capacity in order to satisfy 1990 requirements. Boyce WSC indicated it will replace its ground-
water with surface water when it becomes available; therefore, it is necessary to plan for new

surface water for this entity.

Bristol Water Supply Corporation. The Bristol WSC provides water service to

15 square miles of rural area in the eastern portion of Ellis County. Its present water supply

consists of two wells with a total capacity of 0.30 MGD. Based on demand projections (With SSC
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TABLE 3-7

EXISTING WATER SUPPLY

Surface Ground
Waterl Water
Entity (MGD) (MGD) Current Plans
Boyce WSC -- 0.0425 Replace ground water
Bristol WSC -- 0.30G0 Replace ground water
Buena Vista WSC -- 0.7200 Replace ground water
East Garrett WSC -- 0.0000 Purchases treated water from
Ennis
Ennis 4,71 0.0000 Supplement existing supply
Ferris -= 0.5470 Replace ground water
Italy --= 0.4390 Replace ground water
Maypearl - 0.2160 Replace ground water
Midlothian 5.95 1.4400 Existing water supply adequate
Milford -~ 0.3460 Replace ground water
Palmer - 0.4320 Supplement existing supply
Red Oak - 6.8500 Supplement existing supply
Rockett WSC -- 5.2000 Replace ground water on an
incremental basis such that
by the year 2030, all needs
can be met by surface water
Waxahachie 7.05 0.0000 Supplement existing supply
Wilmer ~= 1.5000 Replace ground water

1Surface water available is based on water rights.
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High Scenario), this supply would be adequate beyond the 2030 planning horizon. However,
Bristol WSC plans to replace its ground water with surface water when it becomes available;

therefore, it is necessary to plan for new surface water for this entity.

Buena Vista-Bethel Water Supply Corporation. This system serves the 50-square mile

rural area between Waxahachie and Maypearl. Its present system consists of three wells with a
total capacity of 0.72 MGD. A review of the demand projections (With SSC High Scenario) for
Buena Vista indicates that the existing water supply is adequate to the year 2020. Buena Vista

plans to convert to surface water.

East Garrett Water Supply Corporation. East Garrett WSC provides service to

residents in the rural area northeast of Ennis. [t currently buys treated water from the City of
Ennis. Water requirements for East Garrett are included in the demand calculations presented

for Ennis.

Ennis. The City of Ennis obtains its raw water from Bardwell Lake and provides
wholesale treated water to East Garrett Water Supply Corp. and Community Water Company.
In addition, they provide emergency service to Rice Water Company. Bardwell Lake has a
permitted diversion of 8.57 MGD and Ennis has rights to 4.71 MGD. Based on demand
calculations (With SSC High Scenario), Ennis would need to supplement this water supply by
2005, with an additional 0.13 MGD.

Ferris. The City of Ferris obtains its water supply from two wells with a total
capacity of 0.55 MGD. Ferris plans to replace its ground-water usage with surface water; there-

fore, it is necessary to plan for surface water for this City.
Italy. The source of water for the City of Ttaly is two wells with a total capacity of

0.44 MGD. ltaly will need to increase supply capacity by 2005. The City plans to convert to

surface water.
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Maypearl. The City of Maypearl obtains its water supply from three Woodbine
formation welis that have a total capacity of 0.216 MGD, Although the existing supply would
provide for Maypearl’s needs to the year 2005, Maypearl plans to replace its ground-water usage

with surface water.

Midlothian. The City of Midlothian obtains raw water from Joe Pool Lake and has
rights to 5.95 MGD. This water supply should be adequate to meet the needs of Midlothian
beyond the planning horizon of this study.

Milford. The City of Milford obtains its water supply from two wells having a total
capacity of 0.346 MGD. 1t is estimated that this water supply would be adequate to the year
2020. However, Mil{ord plans to replace ground-water usage with surface water. Therefore, it

is necessary to plan for new surface water for this City.

Palmer. The source of water for the City of Palmer is two wells with a total capacity
of 0.43 MGD. In addition, Palmer has a contract with Rockett WSC for emergency service. The
existing water supply is expected to be adequate to the year 2015. Palmer plans to supplement

its ground-water supply with surface water.

Red Oak. The City of Red Oak obtains its water supply from five wells that have
a total capacity of 0.85 MGD. Red Oak plans to supplement its existing water supply. Based on
demand estimates (With SSC High Scenario), Red Oak’s existing supply is adequate to the year
2000.

Rockett Water Supply Corporation. The Rockett WSC serves customers in the

northern part of Ellis County. Water for this system is obtained from six wells with a total
capacity of 5.2 MGD. Rockett plans to phase out its usage of ground water such that by 2030,

all water supply needs will be met by surface water.

Waxahachie. The City of Waxahachie obtains its water from Bardwell Lake and
Waxahachie Lake. Waxahachie has rights to 3.86 MGD from Bardwell Lake and 3.19 MGD from
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Waxahachie Lake; the total available supply is 7.05 MGD. It is estimated that Waxahachie will
need to supplement this supply by 2015.

Wilmer. The City of Wilmer obtains its water supply from two wells with a total
capacity of 1.50 MGD. Although the existing water supply would be adequate to meet the City’s
needs beyond the year 2030, Wilmer plans to replace its ground-water usage with surface water,
As previously mentioned, the City of Wilmer is also included in the planning area for the DWU
Long-Range Water Supply Study. The local high school currently obtains water from DWU.

Projections of future requirements indicate that the Study Area will need a 41.08-
MGD (With SSC High Scenario) water supply to meet demands for the year 2030. In order to
determine the extent of the shortfall in available resources, the gross and net surface water
demand were calcufated. The gross surface water demand is the overall water needs minus
existing ground-water supply to be maintained. As indicated in Table 3-7, only Palmer and Red
Oak plan to supplement their existing ground-water supply with surface water; Rockett WSC
plans to phase out its ground-water use. The gross surface water demand is tabulated and
presented in Tables 3-8, 3-9 and 3-10. Net surface water demand is the gross surface demand
minus existing surface supply. Net demand projections are presented in Tables 3-11, 3-12 and
3-13. Graphs showing net surface demand for each of the participants are included at the end
of this section. Surface water supply alternatives and conceptual infrastructure plans presented

in Sections 4.0 and 5.0 have been dcveloped to meet the net demands.
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TABLE 3-8

GROSS SURFACE WATER DEMAND W/SSC (HIGH SCENARIO)

UNITS IN MGD
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TABLE 3-9
GROSS SURFACE WATER DEMAND W/SSC (LOW SCENARIO)

UNITS IN MGD
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TABLE 3-1¢
GROSS SURFACE WATER DEMAND W/O SSC

INITS IN MGD
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TABLE 3-1]
NET SURFACE WATER DEMAND W/SSC (HIGH SCENARIO)

UNTTS IN MGD
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TABLE 3-12
NET SURFRACE WATER DEMAND W/SSC (LOW SCENARIO)

UNITS IN MGD
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4.0 WATER SUPPLY SOQURCES

4.1 PRIOR STUDIES

Various prior studies were obtained by the Study Team which address possible water

supply sources. These are discussed briefly below.

41.1 Forrest and Cotton {1972)

Forrest and Cotton, Inc. (FC) prepared a report in May of 1972 which discussed the
Italy Reservoir Water Supply Project. Preliminary estimates of firm yield and cost for two
reservoir sites in southern Ellis County and northern Navarro County were provided. This report

is discussed in further detail in following sections.

4.1.2 Freese and Nichols (date unknown)

In its review of the Richland-Chambers Reservoir site, Freese and Nichols (FN)
provided a brief review of the Ttaly Reservoir site, including discussions of capacity, firm yield and
critical period in the context of its impact on the need for Richland-Chambers Reservoir. This
report provided no new information for the Study Team in its consideration of the Italy Reservoir

sites that had not been provided by other reports.

413 Hunter Associates (1978)

Hunter Associates, Inc. (HA) in October 1978 published a report regarding three
reservoirs known as the Red Oak Creek Water Supply System. This included discussion of
population, water usage, possible reservoir sites and construction costs, water treatment and

transmission costs, operation, and financing of the project.
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414 Jerrv W, Lands, Inc. and Kindie, Stone and Associates, Inc. (1984)

In August 1984, Jerry W. Lands, Inc. (JWL) and Kindle, Stone and Associates, Inc.
(KSA) prepared a report for the Rocket Water Supply Corporation regarding Red Oak Creek
Reservoir. This report evaluated one of the three sites previously evaluated by HA in 1978. The
report included evaluation of water demands, project cost, firm yield of Upper Red Qak
Reservoir, geology and soils, project structure requirements and project schedule. This report was
used as support for a water appropriation permit application submitted to the Texas Water
Commission in 1986 by the Rockett Water Supply Corporation. This application has been
continued for at least 12 months by the TWC due to a potential conflict of the reservoir site with
the SSC.

41.5 Espey, Huston & Associates, Inc. (1986)

In September 1986, EH&A completed the "Trinity River Yield Study, Phase III:
Yield Analyses." This report was prepared for the Trinity River Authority of Texas and for the
City of Houston. In this report, EH&A performed an analysis of the maximum yield which could
be obtained from the Trinity River Basin without system operation, but with maximization of yield
at the most upstream reservoir. These yields were computed without regard (in most cases) to
downstream water rights for the period of January 1941 through December 1978. Firm yields were
computed both for present conditions and for year 2010 conditions, including consideration of

eighteen reservoirs for present conditions and thirty-five reservoirs for year 2010 conditions.

4.1.6 U.S. Armv Corps of Engineers (1988)

In 1988, the USCE participated in at least two studies regarding Bardwell Lake. The
first of these studies involved a request from the Fort Worth District USCE to the Waterways
Experiment Station (WES) for analysis of alternatives available for prolonging the life of Bardwell
Lake due to sedimentation rates in excess of those anticipated in the original design. WES
determined that the sedimentation rate actually being experienced was 4.15 acre-feetl per square

mile per year (ac-ft/sq mifyr), whereas the original design rate was 1.02 ac-ft/ sq mifyr. WES’s
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conclusions were that before pursuing alternatives to extend the life of Bardwell Lake,
confirmation should be obtained of the rate of sedimentation through performance of an

additional sedimentation survey.

Subsequent to receipt of this report from WES, the Fort Worth District, USCE has
performed a hydrologic analysis of the impacts of increased sedimentation on Bardwell Lake
storage, including an analysis of possible raising of the Bardwell Lake normal operating pool to
compensate for storage lost due to sedimentation. This unpublished report will be discussed in

more detail below.

42 SURFACE WATER CONSIDERATIONS

Table 4-1 provides a description of various regional reservoirs, both outside of and
within the Trinity River Basin, which were screened [or potential use as water supply sources in

the Study Area.

The first consideration with respect to surface water availability is water rights. In

the case of the Study Area, the [ollowing major permits to appropriate the State's water exist:

Permit
No, Permit Holder Project/Affected Tributaries
P-3216 TCWCID No. 1 Richland-Chambers Reservoir
(Chambers Creek)
P-2068 TRA Bardwell Lake (Waxahachie Creck)
P-1742 Ellis Co. WCID #1 Waxahachie Lake (Waxahachie Creek)
P-1970 TRA/City of Houston Lake Livingston (Main Stem Trinity

River and Tributaries)
There are two permits that affect the planning for additional surface water

impoundments in Ellis County. The first, and most comprehensive, is Permit No. 1970. At the

time Lake Livingston was permitted, certain water rights for tributary projects upstream of Lake
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RESERVOIR INFORMATION FOR WATLR SUPPLY SOURCES

{amounis given in ac i)

Author- Aulho-
Reservair River Permi Permid rized rized Type ol Prionty
Name County Basin No. Holder Capacity Diversion Use Contracts Pate
Coopuer Ilta & Sulphar 12330 Sulphur River 30,000 20,404 Municipal Cities of Salphur Nov 19, 1965
Fopkins Mun. Water iist. 51,470 a) 11,500 Industrial Springs, Cooper,
& Conmmerce
P 2330 Ciy of hving 310,000 4H.820 Municipal Nov [&, 1905
114,265 a) 9,180 Industrial
*-2337 N. Texas Municipal 310,000 54,000 Municipal 11 Member Cities Nov 1Y, 1965
Water District 114,265 a) 9,180 Industrial
L ake Fork Wonnl Salune  P-2948A Sabine River Auth., 675819 164940 1) June 20, 1974
24,040 Municipal Loagview
1200060 ¢) Municipal City of Dallus
20,000 Industrial Dallas Power &
Light et al,
Fawabom Van Zandl, Sabine  P-179213 Sabne River Authority 926,000 227.250 Municipal Cash WS, Sep 12, 1935
and Riins 3.500 Industrial W. Tawakoni
Greenville
Commerce W. ID.
Emory
Terrel]
Puint
Wills Point
Longview
Atlicns Llenderson Neches  P1915 Athens Municipal 32,840 8,5(k) Munteipal Jan 17, 1953
Water Authority
Palestine Aunderson and Neches  P-18321L: Upper Neches River 411,840 212400 Municipal Tyler Apr. 30, 1956 &
Clicrokee Municipal Water kLY Domestic Palestine Sep. 16, 1909
Authacity 100 Irrigation Dallas
Fakeway
Emerald Bay Club
Various landowners
Wiexaharchic Lithis Trinity 1742 Lis County 13,500 2810 Municipal Dec. 20, 1954
WCID# 1
ardweli tllis Trinny  P-2068 Trinity River Autbority 54,900 9,600 Municipal Ennis Jul. 30, 1950
Ellis Co. W.CLD.
Cedar Crech FHenderson Trinity  P-1904% Tarrant Co. WCLD. 678,900 175,000 Municipal Trinidad Aug. 2, 1967
No. | Kemp

Hast Cedar Creek Fresh
Water Supply District
TP&1.

Mabank



T
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TABLE 4-1 (Concluded)

)

Author- Autho
Reservair River Permit Permit nized rized Type of Pruuily
Name Counly Basin No. Holder Capacity [Jiversion Use Contracis Date
Joe ool Tarrant and Trinity {*-3260 ‘Trinity River Authority 176,900 17,000 Municipal Grand Prairie Jan. 20, 1976
Dallas Cedar Hill
Duncanville
Midlothian Water District
Lavon Collin Trinity  P-1720 North Texas municipal 100,000 50,000 Municipal Sep. &, 1953
Water Disucict 7,082 Industrial Garland
2,000 Domestic
P-17208 Notth Texas Municipal 280,000 36,558 Municipal Aug 2 1965
Water District 972 Industrial
Livingston San Jacinto, Trinity 1970 Tunity River Authority 1,750,000 444,000 Municipal TRA Sep. 23,1959
Potk and Trimty & City of Houston City of Houston
458,801 Industrial
13,400 lrsigation
Mountia Creck 1 Vallas I'rinity P-1161 Daltus Power and 1.ight 22840 06,400 Industrial Mar. 12, ju2
Company
Navarto Mills Nivinrn Trinity  P-194813 Frinity River Authorily 63,300 18,850 Municipal Oct. 4, 1957
450 Industrial Nov, 21, 1982
Richband Creck Freestone Tunity  P-3216 Tarrant Co. W.CLI. 1,135,000 210400} Municipal Aug 12, 1957

No. 1

a} Amount of total allocation to this permit.
b) Subject to special condilions.

c) Includes 36,000 AF 1o Phillips Coal, 20,000 AF 10 Tenneco Coal, 17,000 AF for TUGQO, et at, and 10,000 AT for SRA



Livingston were reserved. Based on TRA's master plan and on the known plans of other
governmental entities or special purpose districts, a listing of proposed or planned projects was
included in this permit. Lake Livingston’s water rights were made subordinate to these projects.
In the case of TRA’s master plan projects, TRA was given the flexibility to substitute or
interchange projects, provided the overall aggregate yield of the reserved projects was not
increased. Richland-Chambers Reservoir and Bardwell and Waxahachie Lakes are all superior
in right to Permit No. 1970. Any other project in Ellis County would be subordinate to Permit
No. 1970.

One other aspect of Permit No. 1970 that bears on other alternatives is that it allows
the consumptive use of return flows by upstream entities without limitation. The impact of return
flows on yields of existing and future reservoirs within the Trinity River Basin was studied in
detail by EH&A in the "Trinity River Yield Study, Phase III: Yield Analysis,” published in 1986.
This study demonstrates significant increases in firm yields available from Bardwell Lake and
Richland-Chambers Reservoir when upstream return flows are included. For purposes of this
study, however, the firm yields available from these reservoirs were assumed not to include return
flows. (Note that Waxahachie and Joe Pool Lakes were assumed by the 1986 EH&A yield study

10 have no return flows available to them, hence their firm yields are unimpacted.)

Direct reuse of treated effluent was not considered in this study.

Permit No. 3216 has more significant impact to any project planned upstream. The
dependable yield of Richland-Chambers Reservoir is developed from rainfall runoff from the
entire watershed. Any upstream project which truncates or preempts the watershed would affect
the dependable yield of Richland-Chambers Reservoir. Careful, detailed system operations should
be conducted as a first design component to accurately define the impact on yield if a major im-
poundment is considered for the Chambers Creek watershed. Such an analysis is beyond the
scope of this study. In the absence of such a study, proposed impoundments within the Chambers

Creek watershed will be considered viable.
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The major streams that cross Ellis County are Red Oak Creek and Chambers Creek
(along with its major tributary, Waxahachie Creek). From a topographic and geologic perspective,
these streams offer several sites that could accommodate dam sites. Two sites have been studied
on Chambers Creek: Italy 1 and Italy II (also called the Rankin site), by the USCE in the 1950’
and by Forrest and Cotton (1972). A site below the confluence of Chambers Creek and
Waxahachie Creek (Emhouse site) was also studied by the USCE in the 1950’s. On Red Oak
Creek, two sites have been investigated. The Upper Red Oak site near Palmer, Texas was
studied by Hunter and Associates (HA} in 1978 and by Jerry W. Land and Associates and Kindle,
Stone and Associates (JWL/KSA) in 1984. The Lower Red Oak site, including a dam site on
Bear Creek, was included in the HA 1978 study. This study also included an evaluation of
system operations of multiple reserveir combinations among the Upper Red Oak, Lower Red Qak

and Bear Creek sites.

4.3 WATER SUPPLY ALTERNATIVES

Some of the more reasonable alternatives that exist with respect to providing

additional water supply for Ellis County are:

o Develop One or More New Water Supplies

a. Raise conservation pool level in one or more existing lakes (e.g., Bardwell
Lake)
b.  Develop ltaly 1 or II site

Develop Emhouse site

e o

Develop Upper Red Oak site
e. Develop Lower Red Oak site

ey

Combinations of the above

0 Contract for Raw Water Supply from Existing or Proposed Sources
a. TCWCID No. 1 - Richland-Chambers Reservoir

b.  Sulphur River Municipal Water District - Cooper Reservoir
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Participate in Developinp Projects Qutside the County

a.  Main stem Trinity River project

b.  Tehuacana Lake (next to Richland-Chambers Reservoir)

Reuse--A system of augmenting the yield of existing or potential projects by
recycling treated wastewater treatment cffluent back into the raw water supply.
The planned reuse of domestic wastewater has been practiced for many
years in the United States, and undoubtedly will play an increasing role as water
becomes scarce in the future. However, the majority of the existing projects
generate water for non-potable uses, such as turf irrigation. There are some
that do supplement potable water supplies, but they require extensive treatment
and monitoring to ensure that the potable water adequately meets all
requirements of the Texas Department of Health and the US. EPA.

The Fred Hervey Water Reclamation Plant in El Paso, Texas is a 10-
MGD plani that discharges into the Hueco Bolson aquifer. The reclaimed
water helps to recharge the dwindling aquifer, which is the City’s primary water
supply source.

The Upper Occoquan Sewage Authority (UOSA) water reclamation plant
in Alexandria, Virginia reclaims up to 15 MGD of water, which is discharged
to Bull Run Creek. The creek is a tributary of the Occoquan Reservoir, the
primary source of drinking water for necarly 750,000 residents of northern
Virginia.

The Hookers Point Supplemental Treatment Facility is capable of
providing 20 MGD of reclaimed water to supplement the water supply for
Tampa, Florida. The reclaimed water is discharged to the Tampa Bypass Canal
and then pumped to the Hillsborough River approximately 5 miles upstream
of the City’s water treatment plant.

The City of Denver Metro plant is a demonstration plant producing
1 MGD of potable water. Presently, the water is not introduced into the
Denver potable water supply. It is part of a research project evaluating the

feasibility of introducing reclaimed water directly into the potable water system
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instead of indirectly to a large aquifer like the Hueco Bolson or a large lake
such as the Occoquan Reservoir.

All of these projects include extensive water quality monitoring of both
the reclaimed water and the receiving waters. Each of these plants has a good
track record in performance and reliability, supporting the concept that water
reclamation is technically feasible, but several precautions should be considered
when water reclamation for supplementing potable water supplies is being

proposed.

The following wastewater treatment plants in the North Central Texas Area discharge

into reservoirs and/or streams immediately above reservoirs:

County/Plant Watershed/Segment BOD/TSS/NH;-NP MG
Dallas

Dallas Central Trinity River (TR)/805 10/15/3-5 150

Dallas Southside TR/805 10/15/3-5 %

TRA Central West Fork (W.Fk.) TR/805 10/15/3-5 115

TRA Ten Mile Creck trib. 3 mi from TR/80S 10/15 15

Grapevine 101/86 Grapevine Lake/826 10/15 375

NTMWD-Mesquite East Fork (E.Fk.) TR/2819 10/15 12.6

NTMWD-Richardson trib. White Rock Lake/827 10/15 225

Garland-Rowiett trib. Ray Hubbard Lake/820 10/15 16.0
Tarrant

Fort Worth - Village W.Fk./805 10/15/3-5 120

Creek

Azle-Walnut Creek Eagle Mountain/809 10/15 25
Parker

Weatherford trib. Clear Fk./831 26G/20 2.12
Denton

Denton Lewisville Lake/823 10/15 12.0

Lewisville Elm Fork/822 10/15 6.0

TRA Denton trib. Grapevine Lake/826 10/15/3 s
Collin

NTMWD-Wilson Creek trib. Lavon Lake/821 10/15/3/2 8.0

NTMWD-Rowiett (Plano)  trib. Ray Hubbard Lake/820 10/15 16

890026
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County/Plant

Watershed/Segment

BOD/TSS/NH:-N/P MG

Collin (Cont'd)
Frisco-Stewart trib. Lewisville Lake/823 20/20/10 .6
Frisco-Cottonwood trib. Lewisville Lake/823 20720 3
Kaufman
Kaufman trib. Cedar Creek Lake/818 20720 .69
Kaufman-Kings Creek trib. Cedar Creek Lake/818 20/20 3.0
Terrell-Bachelors Creek trib. Cedar Creek Lake/818 20/20 4
Garland Duck Creek E.Fk./819 10/15 30.0
Rockwall
NTMWD-Rush Creek trib. Ray Hubbard Lake/820 10/15 .0213
{Rockwall)
Cooke
Gainsville Elm Fork/824 20720 2.0

The alternatives are not necessarily stand-alone alternatives (nor is the above list
exhaustive). That is, in order to develop the full water supply needs, it may be necessary to
evaluate combinations of alternatives. In order to derive a viable set of alternatives, a screening
process based primarily on cost, lead-times and perceived permitting/environmental problems was

used to limit the study to the most feasible alternatives or combinations of alternatives.

431 Discussion of Reservoir Projects Considered Not Feasible for Further Analysis

The main stem Trinity River project was eliminated as a viable alternative principally
because of the time required to develop such a project. The USCE has studied numerous dam
sites along the Trinity River. One of these, the Tennessee Colony site, was authorized for
construction by Congress, but no appropriations have been made. Such a project, if built, would
represent such a significant yield (362.0 MGD) and, as such, would be outside the scope of this
study. An in-channel dam could be construcied on the main stem in order to serve Ellis County;
however, this could preempt or complicate the development of a full main stem project. While
the project is not considered feasible for the immediate time frame, the study participants should

follow the status of any main stem project for future (beyond 2030) purposes.
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The Tehuacana project remains a viable project; however, the TCWCID No. 1 has
postponed the construction of the project pending the removal of lignite deposits which would
be inundated following impoundment at the proposed location. It is unlikely to be developed
within the planning horizon. Because of its uncertain status, it was removed as a feasible
alternative for the study period. It is seen as a strong candidate for a water supply resource for
the period following 2030. If such a project is developed, the Study Area participants should

consider joining in the project at that time.

The Emhouse site lies below the confluence of Chambers and Waxahachie Creeks.
Its construction would require the major relocation of a railroad, plus it would require protection
for the downstream face of Bardwell Dam. These factors, plus the perceived major cost and
environmental impact of a reservoir at this site, resufted in the elimination of the Emhouse site

from further consideration.

The Italy I site was evaluated next. If fully developed, it would inundate part of the
Town of Maypearl. This necessitates either downsizing the project in size (and yield) or selecting
an alternative site where impacts would not be as severe (e.g., Italy II). Since the TNaly II
Reservoir would provide sufficient supply at the same cost as the Italy I Reservoir, but without

inundating a community, Italy I Reservoir was eliminated in favor of Italy I Reservoir.

43.1 Reuse

Wastewater treatment effluent can be rcturned to certain lakes to mix with the raw
water, and thus augment or increase the dependable yield of the receiving lake. Among others,
Joe Pool, Waxahachie and Bardwell Lakes and Red Oak Reservoir are candidates to
accommodate this option. Such an option would not in itself develop the Study Area needs, but
it represents a significant amount of additional water supply that should be considered. Such an
option would require permits or amendments to existing permits in order to implement the

process.
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For purposes of this study, reuse of return flows was considered from TRA’s Central

Wastewater Treatment Plant and the proposed Red Oak Regional System WWTP.

43.2 Importation of Water

A special case exists with respect to the importation of water from the Sulphur River
Basin, i.e., Cooper Reservoir, a USCE project currently under construction. The Sulphur River
Municipal Water District (SRMWD), of which the City of Commerce is a member city, owns
storage and diversion rights in Cooper Reservoir. The City of Commerce's share of the permitied
annual diversion under the Cooper Reservoir Certificate of Adjudication No. 03-4797 (P-2336,
A-2414) is 16,106 ac-ftyr, of which 11,274 ac-ft/yr (70%) is for municipal use and 4,382 ac-ftAr
(30%) is for industrial use. The consulting engineers (Black & Veatch) have determined that the
firm yield of Cooper Reservoir is less than the permitted annual diversion. The City of

Commerce share of the firm yield of Cooper Reservoir is 13,122 ac-ftAr.

The City of Commerce is willing to sell all 13,122 ac-ft/yr of its share of the firm
yield for a period of up to 50 years at a price equal to Commerce’s actual annual cost to the
USCE, plus 20% for handling and administration. For years 1-10, the City's costs are $63,241Ar,
or $0.015/1,000 gallons. For years 11-50, the City's costs are $255,625/r or $0.060/1,000 gallons.
A purchaser would thus pay 20% more, or $0.018/1,000 gallons for years 1-10, and 3$0.072/
1,000 gallons for years 11-50. The proposed purchaser would be responsible for contracts for
intake and trapsmission lines and water transportation and trealment. The City of Commerce

would be responsible for the sales contract and assistance in obtaining regulatory approvals.

As an additional item, the City of Commerce presently obtains some of its water
(7.5 MGD) from Lake Tawakoni under a long-term contract with the Sabine River Authority
(SRA). The City has indicated a willingness to use water from Cooper Reservoir, thereby freeing

up the Lake Tawakoni water, if it is in the City’s best interest and is approved by SRA.

It is projected that Cooper Reservoir will be completed and will begin impoundment
in 1991
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Delivery of the raw water from Cooper Reservoir to Ellis County would require a
pipeline some 100 miles in length and would have major capital and operational cost implications.
However, the status of this alternative is recommended to be one of deferred status, and other

viable alternatives should be examined first.
433 Bardwell Lake Conservation Pool

The Fort Worth District, USCE is currently studying raising of the conservation pool
at Bardwell Lake as a means of offsetting a recently discovered increase in the rate of sediment
deposition in the lake over that assumed by the USCE in its original design. This will be

discussed in more detail in later sections.

434 Remaining Alternatives

The water supply sources that remain viable alternatives are:

o Purchasing water from TCWCID No. 1 via the pipeline [rom Richland-
Chambers Reservoir;

0 Development of Italy II,

0 Development of a Red Oak Reservoir system;

0 Reuse of wastewater treatment effluent;

0 Interim purchase of water from Sulphur River Basin.
The analysis of providing water supply for the Study Area considers constraints among

the alternatives and ultimately relies on combinations of certain of the alternatives. The following

section includes a summary description of each viable alternative.
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4.4 ALTERNATIVES CONSIDERED

44.1 Purchasing Water of TCWCID No. 1

The TCWCID No. 1 pipeline from Richland-Chambers Reservoir crosses Ellis County.
Based on informal contact with the District, it has been determined that adequate water is
available to meet the Study Area needs. The District prefers that the local customers provide
facilities to minimize peak demands on their pipeline system. (See letter from TCWCID No. 1
to TRA dated August 16, 1988, included as Appendix No. 3.) One method of minimizing peak
demands would be to develop terminal storage facilities in existing or proposed lakes (Joe Pool,
Waxahachie, Bardwell or Red Oak) to store excess walter delivered during off-peak periods for

subsequent withdrawal during peak demand periods.

This study has utilized the worst-case scenario for the terminal storage concept in that
all deliveries are assumed to occur during the off-peak period and peak demands are met by sub-
sequent withdrawal of stored water only. This worst-case analysis provides the most conservative
conditions of terminal storage requirements, whereas a more normal scenario might be to deliver
water at a "base" flow rate during the entire year and to provide additional deliveries of excess
water during the off-peak season. Excess water would be stored until subsequent withdrawals are

made to meet peak demand deficits above the base flow rate.

442 Italy 1l Reservoir Alone

The Forrest and Cotton (1972) report prepared for TRA provides the sole source
of information regarding the Italy Reservoir alternative. This report in actuality studied two Italy
reservoir sites. The Italy 1 Reservoir site would inundate the town of Maypearl, and therefore

was discarded for further consideration from this study.
The Italy IT Reservoir site controls a drainage area of approximately 532 sq mi (see

Figure 4-1). At the assumed normal operating level of elevation 445.0 ft msl, the reservoir would

have a storage capacity of approximately 255,000 ac-ft and a surface area of 12,900 ac.
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The firm yield of Italy II Reservoir is estimated to be 56,000 ac-fiyr (50 MGD).
The firm yields are based upon the FC report, which excludes consideration of downstream water
rights and correction of runoff with regard to the effect of upstream SCS reservoirs. Both of
these corrections could significantly reduce the firm yield expected from the reservoir; however,
for purposes of this study, the published FC firm yield of 50 MGD for Italy II Reservoir has been
adopted.

443 Red Qak/Bear Creeck Systems

The Red Oak system is actually comprised of three separate and distinct reservoir
sites, two of which are on Red Oak Creek and one of which is on Bear Creek in northern Ellis
County (see Figure 4-1). The firm yield of all three Red Oak system sites combined is less than
the Study Area demand requirements, therefore any one or more of the Red Oak system reser-
voirs must be coupled with an additional surface supply (i.e., Italy Il Reservoir) in order to meet

the county demand projections.

443.1 Studies by Others

HA in 1978 studied the Upper Red Oak Reservoir site, the Lower Red Oak
Reservoir site, and the Bear Creek Reservoir site, both singly and in various combinations.

Table 4-2 provides the pertinent data regarding these reservoirs developed by HA.

In 1984, JWL/KSA studied the Upper Red Oak Creck Reservoir site at various
assumed normal water levels and for various conditions of sedimentation. Table 4-2 provides the

pertinent results of these studies.

Pursuant to the submittal to the TWC by Rocket Water Supply Corporation of an
application for appropriation of surface waters from the proposed Upper Red Oak Reservoir,
the TWC performed firm yield analyses, giving full consideration for all downstream water rights,
resulting in the computation of an annual firm yield of 3,640 ac-ft/yr for the reservoir under initial

conditions. The TWC did not evaluate long-term sediment accumulation in the reservoir and its
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TABLE 4-2

RED OAK/BEAR CREEK SYSTEMS FiRM YIELDS

Assumed
Normal
Operaling HA KSAJWL TWC EHA
Option Description Elevation (1978) (1984) (1988) (1989)
(ft msl) (ac-fthyr) (ac-ftiyr) (ac-fthyr) (ac-fipyr)
1A Upper Red Oak Reservoir 460 4,646 3,640 3,640
1B Upper Red Oak Reservoir 465 9.400 4,726
466 5,200
2 Lower Red Oak Reservoir 390 8,000 -- --- 7.200
3 Bear Creek Reservoir 400 2,750
4 2 plus 3 390,400 12,800 --- -—-- 11,250
5 2,3, 1A 390,400,460 --- - 15,600
6 2,3, 1B 390,400,465 17,160 - 16,700




impact on the firm yield. It is noted that this TWC estimate of firm yield available from Upper
Red Oak Reservoir is substantially less than that requested by Rocket Water Supply Corporation
based upon on the KSA/JWL Report of 4,646 ac-ftir.

4.43.2 Firm Yield Analyses Performed by the Study Team

During the course of this current study, the Study Team performed further firm yield
analyses of the Red Oak/Bear Creck system. Table 4-2 presents the results obtained by the

Study Team, as compared to the results obtained by others.

The Study Team studied Upper Red Oak Reservoir alone at normal operating levels
of 460.0 ft msl and 465.0 ft msl, Lower Red Oak Reservoir alone. Bear Creek Reservoir alone,
and three combination runs, including Lower Red Oak Reservoir and Bear Creek Reservoir

combined, and all three reservoirs combined (two runs).

The methodology in performing the yield runs presented in Table 4-2 was based
upon the methodology used by the TWC in its evaluation of Upper Red Oak Reservoir alone.
[nflows were determined using the "available flows" obtained from the TWC Hydrology Unit
analysis of Upper Red Oak Reservoir. Inflows computed by the TWC were multiplied by
drainage area ratios in order to obtain inflows to all three reservoirs. It is noted that the TWC
methodology for attaining its inflows to Upper Red Oak Reservoir was simply to analyze Lake
Livingston (downstream) and to assume that no flows would be available in the upper basin
except during those months in which Lake Livingston spilled. All months in which no spills
occurred from Lake Livingston were reduced to zero "available” flows, with the resulting "left
over” water comprising the inflows to Upper Red Oak Reservoir used by the TWC. Elevation-
area-capacity information was obtained from the HA and KSA/JWL reports. The period of record
analyzed was 1950-1958 in order to provide only an analysis of the critical period. Reservoirs were

assumed full at the start of each yield run.

890026 4-18




4433 Discussion

The results of the analysis confirmed the TWC finding that under the assumption
stated above, the firm yield of Upper Red Oak Reservoir at a normal operating level of 460.0 ft
msl is 3,640 ac-ftAr (under initial conditions). Raising the Upper Red Oak Reservoir normal
operating level by 5 feet to elevation 465.0 ft msl results in an increase in the firm yield of this
reservoir to 4,725 ac-ftiyr. (Note that this firm yield is approximately 50% of the firm yield
reported by HA in 1978 for the same reservoir site at the same normal operating level. It is the
Study Team’s belief that the difference in yields is due entirely to HA’s non-consideration of

downstream water rights, which are fully protected in the Study Team's analyses.)

The Lower Red Oak Reservoir site at elevation 390.0 ft msl would provide a firm
yield of 7,200 ac-ft/yr under initial conditions, while fully protecting downstream water rights.
When compared to the HA (1978) analysis in which a firm yield of 8,000 ac-ft/yr was obtained,
only a small {(10%) difference in firm yields exist. It is not entirely clear why the firm yields
obtained by HA in 1978 and the Study Team in 1988 were so close, especially given that HA
obtained such a different result for Upper Red Oak Reservoir.

The Bear Creek Reservoir site at a normal operating level of 400 ft msl would
provide a firm yield of 2,750 ac-ft/yr under initial conditions, fully protecting downstream water

rights.

The combination of the Lower Red Oak Reservoir and Bear Creek Reservoir resulted
in a firm yield of 11,250 ac-ftAr, which is also very close to the combined firm yield obtained by
HA in 1978 of 12,800 ac-ft/yr. Again, the apparent closeness of this result when compared to the

discrepancy of Upper Red QOak Reservoir alone is surprising.
The combination of Upper Red Oak Reservoir, Lower Red Oak Reservoir, and

Bear Creek Reservoir for normal operating levels in the Upper Red Oak Reservoir of 460.0 ft
msl and 465.0 ft ms| results in firm yields of 15,600 ac-ftyr and 16,700 ac-ft/yr, respectively, for
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initial conditions and protecting downstream water rights. The 16,700 ac-ft/yr figure compares
very closely to the 17,100 ac-ftyr obtained by HA in 1978

The Study Team believes that the studies performed on the Red Oak/Bear Creek
system reservoirs and their various combinations provides the best estimate of firm yield which
can be obtained from these reservoirs while recognizing downstream water rights. The
methodology utilized by the Study Team mirrors that utilized by TWC in its analyses, and with
further refinement, would probably suffice as acceptable documentation to the TWC for a permit

for appropriation of those waters from the state.

4.4.4 Terminal Storage

Terminal storage, as used in this study, is defined as the short-term (less than one
year) storage of pumped water in a reservoir owned by others during periods when the receiving
reservoir is below normal operating level. Waters thus stored are rediverted from the reservoir
during the short-term period such that, within the short-term period, the net effect on the

reservoir storage is zero.

4441 Application to Ellis County Study

Terminal storage was evaluated in this study in a general sense due 1o the availability
of water from major reservoirs in other areas of northeast Texas. Also, water is specifically
available from the TCWCID No. 1 pipeline, and pursuant to discussions with TCWCID No. 1,
could be taken from the pipeline during off-peak periods.

Three existing reservoirs within the Study Area are deemed to be likely candidates
for use as terminal storage. These are Joe Pool, Waxahachie and Bardwell Lakes. In addition
to these existing reservoirs, the proposed upper Red Oak, lower Red Oak and/or Bear Creek

reservoirs could also be future candidates for terminal storage facilities.

890026 4-20




4442 Terminal Storage Operation

In its simplest form, terminal storage operates in the following manner. Water is
pumped into the receiving reservoir at a constant rate over a one-year period, with the total
volume pumped being equal to the annual projected demand for that one-year period. Water is
then diverted from the reservoir, simultaneously as it is pumped into the reservoir, usually
following some demand distribution which matches the actual by within the using entity. Thus,
during certain parts of the year, pumpage into the reservoir exceeds pumpage out of the reservoir,
but during other parts of the year (particularly in the summer) pumpage out of the reservoir
exceeds pumpage into the reservoir. This simplest operation therefore assumes pumpage into the
reservoir during 365 days out of the vear and pumpage out of the reservoir during 365 days of

the year.

The situation anticipated to be more likely to occur within the Ellis County area,
and the concept utilized and discussed within this report, is somewhat different. Based upon
conversations with the TCWCID No. 1, in which it was stated that water could be obtained from
their pipeline mainly during non-peak periods, it has been assumed that water could be taken only
during the six-month period from October 1 through March 31 of any given year. During the
remaining six months of the year, water can be diverted from the receiving reservoir, but cannot

be pumped from the TCWCID No. 1 pipeline.

As utilized in this study, such a requirement on use of a reservoir for terminal storage
requires that, during the six months of pumped inflow, the pumped inflow rate must be twice the
annual demand rate in order to store sufficient water during the six winter months such that water
would exist in storage to be diverted during the six summer months. (Note that this scenario

ignores monthly differences in distributed demand caused by seasonal variations in demand.)

4443 Right to Use Storage

There are four generic methodologies by which reservoirs can be used as terminal

siorage.
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The first methodology would be to construct a new reservoir, perhaps off-channel,
that would be used solely for terminal storage of water. This is a relatively simple concept, but
inherently has many of the problems associated with construction of a new reservoir, i.e., cost,

time and environmental concerns.

The second generic methodology is to contract with the existing owners of the
reservoir to use unused conservation storage capacity at times when the level of the reservoir due

to natural inflows is below normal conservation poof.

The third methodology is to purchase a share of the existing conservation storage
within the reservoir, either from the existing owners or, if uncontracted for from the original

constructor of the reservoir, then from the original constructor.

The fourth methodology would be to modify an existing reservoir, either by raising

of the dam or by reallocation of the flood pool of an existing dam.

4.4.4.4 Terminal Storage Operation Used in This Study

Within this study, it has been assumed that the methodology to be used for terminal
storage would be the second of the four methodologies discussed above, i.e., to utilize only
unused conservation storage capacity to temporarily store water. This would require a contractual
arrangement with the existing owners and contractees for water from the reservoir, and would
have many technical, contractual and other issues which would need to be resolved before it could
be implemented. For purpose of this study, it has been assumed that these issues would be

resolved at a later date.

In addition to the unused storage capacity concept, the Fort Worth District, USCE
is evaluating modification of Bardwell Lake to include reallocation of the existing flood pool in
order to compensate for increased sedimentation being experienced in that reservoir. This will
be discussed in detail below; however, the unused storage concept has been assumed to apply in

this study whether or not Bardwell flood pool storage is reallocated.
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4445 Terminal Storage Operation When Regional Entity Contracts Only for
Unused Storage

[n its simplest form, terminal storage under the unused storage concept would have
three conditions. These are: (1) when the reservoir is at the normal operating level, (2) when
the reservoir is below the normal operating level and (3) when the reservoir is above the normal

operating level (i.e., flood spills are occurring from the reservoir).

When the reservoir is at the normal operating level, no terminal storage would be

available. This is because all of the existing conservation storage is full.

When the reservoir is below the normal operating level, any of the unused
conservation storage capacity could be available for the terminal storage user to fill using pumped
water. It is more likely, however, that the terminal storage user would have contracted with the
original owners of the reservoir to store no more than some fixed volume of water within the
reservoir at any given time. Thus, if the amount of drawdown below the normal operating level
is less than the agreed-upon amount, only the amount of water which could be stored in the
available drawdown can be pumped into the reservoir. If, however, the reservoir is drawn down
sufficient that the available storage exceeds the contracted storage volume, then the terminal
storage user is limited by the contractual amount to the volume he may place within the reservoir.
One other item of note for this condition is that the terminal storage user would bear, in all
likelihood, 100% of the impact of the increased evaporation from the reservoir. Thus, the
amount pumped in would likely be more than the amount which could be rediverted due to this

evaporation loss. For purpose of costing in this study, this loss has been assumed to be 10%.

Under the third scenario, i.e.,, when spills are occurring, the concept used in this
study is that if water has been placed in terminal siorage, and if flood inflows occur such that
spills occur from the reservoir, then the "stored water” is spilled first. Thus, if the volume of the
spill is less than the amount of water which was previously stored, then the terminal storer has

only the difference between what he had previously put in the reservoir and what had been spilled
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as his remaining volume in storage. If, however, the volume of the spill exceeds the previously

stored volume, then the terminal storer would lose 100% of his pumped water.

Three operational approaches to terminal storage are possible to maximize the

effective transfer of water and minimize any losses of pumped water:

1.  Utilization of Existing Conservation Storage Space. In this approach, an

agreement with the existing reservoir owner would be structured such that the
top 5 feet of conservation pool water are diverted and then replaced later. This
minimizes any potential spillage of transferred water. Below § feet, water would

be pumped in prior to diversion.

2. Dedication of New Conservation Pool. In the case of Lake Bardwell, it may

be possible to reallocate flood pool to conservation pool, which would reduce

the frequency of spills.

3. Longer Delivery Period from TCWCID #1. Through necgotiation with

TCWCID #1, a longer delivery period, approaching perhaps the daily supply
of average daily requirements, may be structured. This would have the
advantage of minimizing the necessary volume of terminal storage space

required.

These operational approaches would need to be evaluated in detail at the time of

implementation.
4.4.4.6 Summary of Terminal Storage Concept

In summary, terminal storage is an attempt to utilize unfiltered conservation pool to
maximize the water withdrawal from an existing impoundment. Reservoirs for immediate

consideration include Joe Pool, Waxahachie and Bardwell Lakes. Each of these reservoirs has

water rights established with the following parties:
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Reservoir Name Contracts

Joe Pool Grand Prairie

Cedar Hill

Duncanville

Midlothian Water District
Waxahachie Ellis County WCID No. 1
Bardwell Ennis

Ellis County WCID No. 1

This system would require a detailed accounting system that would monitor pumped inflows and
flood spills, but it is easily implemented using existing metering and flow measuring technology.
Of course, the terminal user would also bear any costs of implementation of the program such
that the existing owners and/or users of the terminal storage reservoir would not be impacted in

any way.

This does not preclude the possibility that other methodologies identified above could
be used in the terminal storage concept. For instance, an increased supply duration by
TCWCID #1 may work to reduce terminal storage requirements, and ultimately reduce project
costs. These methodologies would need to be evaluated by all parties concerned in a detailed

manner, when a detailed study and/or contractual negotiations can be performed.

In the following sections, a detailed discussion is presented regarding evaluations of
Bardwell Lake as a terminal storage reservoir, particularly studies which have been performed
by the Fort Worth District, USCE. These studies are an example of preliminary studies which
could be performed, and they provide further insight into the option of reallocation of a portion

of the flood pool of an existing reservoir.
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44.5 Bardwell Lake Terminal Storage

4451 Existing Utilization

Bardwell Lake is owned by the USCE. The permit holder for the water rights from
the reservoir is the Trinity River Authority, which has a permit to divert 9,600 ac-ft/yr for
municipal purposes. By contract, the City of Ennis has the right to divert 5,280 ac-ft/yr and the
Ellis County WCID has the right to divert 4,320 ac-ft/yr.

4452 Sedimentation

The USCE has performed certain evaluations of Bardwell Lake with respect to
sedimentation which has been occurring in the lake. As discussed earlier in this report, the WES
performed an analysis in December 1988 and determined that insufficient data existed to
conclusively state that the 4.1 ac-ft/sq mi/yr sedimentation rate which had been measured between
1972 and 1981 into Bardwell Lake was, in fact, the proper amount to be utilized for future
studies. (The original design sedimentation rate for the reservoir was 1.02 ac-ft/ sq mijr.) In
conclusion, WES recommended that before pursuing alternatives to extend the life of Bardwell
Lake, that confirmation of the sedimentation rate should occur through the performance of an
additional sedimentation survey. The significant issues to be addressed in this additional study
were recommended to include the amount of densification and consolidation of sediments which

would occur as they accumulate on the bottom of Bardwell Lake.

Subsequent to this evaluation by WES, the Fort Worth District, USCE has performed
certain preliminary, unpublished analyses of the impact on firm yield from Bardwell Lake of
various sedimentation assumptions. The Study Team has met with Fort Worth District personnel,
and has cooperated with their efforts to study Bardwell Lake. Additionally, permission was
obtained to use the results of the Fort Worth District studies, with the proviso that the results

are strictly preliminary and subject to change.
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The Fort Worth District also looked at the impact on firm yield of raising the normal

operating level of Bardwell Lake.

The unpublished USCE report references the 4.15 ac-ft/sq mi/yr sedimentation rate
found in the 1981 sediment survey; however, the report indicates that the Fort Worth District
has determined that the consolidation and densification of the sediments which can be expected
to occur over the project life wiil reduce the actual loss of storage to an effective rate of 2.5 ac-ft/
sq mi/yr for the period from 1965 to 1990, and to an effective rate of 1.833 ac-ft/sq mifyr for
the period from 1990 to 2065. Following this determination and distribution of the assumed
sediment throughout the conservation and flood control pool, the Fort Worth District performed
yield studies and flood routings for Bardwell Lake. Only the results of the yield studies will be

discussed herein.

4453 Yield Analyses Performed by Fort Worth District, USCE

Two analyses were performed by the Fort Worth District, USCE:

(1) The first analysis dealt with determining the dependable yield from Bardwell

Lake assuming the normal pool were raised by 5 feet and 11 feet.

(2) The second analysis dealt with determining the impact on the firm yield of
Richland-Chambers Reservoir of raising of the normal pool of Bardwell Lake
by 5 feet and 8 feet.

The currently authorized diversion from Bardwell Lake is 8.57 MGD (9,600 ac-ftir).
The USCE study determined that the firm yield for Bardwell Lake using 1990 sedimentation
accumulation assumptions would be 9.8 MGD, and under 2065 sedimentation assumptions would
be 6.0 MGD. These results and the results of other scenarios evaluated are contained within

Table 4-3.
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TABLE 4-3

RESULTS OF USCE PRELIMINARY STUDY OF REALLOCATION

OF BARDWELL RESERVOIR STORAGE

Assumed
Bardwell
Lake 1990 Conditions 2065 Conditions
Normal
Operating Storage Firm Firm Storage Firm Firm
Level Capacity Yield Yield Capacity Yield Yield
{ft msl) {ac-ft) (ac-ft/yr) (mgd) (ac-ft) (ac-ftyr) (mgd)
421 45,347 10,977 98 28,400 6,721 6.0
426 64,435 13,218 11.8 45,200 9,969 89
432 91,400 16.018 ' 143 70,038’ 12,882 11.5
Source:

§50062
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44.54 Effect on Richland-Chambers Reservoir

With respect to the effect on Richland-Chambers Reservoir, the USCE determined,
as shown in Table 4-4, that under 2065 conditions, raising of the conservation pool would have
no impact on Richland-Chambers Reservoir’s firm yield, i.e., the firm yield would be 264.5 cfs
under 2065 conditions no matter what elevation the conservation pool was raised to. However,
under 1985 conditions, the USCE study indicated that the Richland-Chambers Reservoir firm yield
would be slightly reduced from 336.7 cfs to 335.9 cfs by raising Bardwell Lake’s conservation pool
5 feet, and from 336.7 cfs to 335.4 cfs if it was raised 8 feet.

4455 Application to Current Study

Due to the fact that the USCE study assumes a 100-year project life for Bardwell
Lake starting in 1965, the Study Team recommends that a 40-year life starting in year 1990 be
used for purposes of this study. Interpolating linearly using the USCE f[igures, a firm yield of
8.03 MGD results for year 2030 conditions.

For purposes of this study, 8.03 MGD as the 2030 vield available from Bardweli
Lake is only 93.7% of the currently authorized diversion of 8.57 MGD. A 5-foot raising of the
Bardwell Lake normal water level increases the 2030 yield to only 10.45 MGD (interpolated),
which is approximately 22% larger than the currently authorized diversion. The City of Ennis has
expressed a direct interest in obtaining any additional water which could be developed from
Bardwell Lake.

The issues remaining would therefore consist of payment of construction cost for
the modification. Additionally, it is noted that none of the firm yields for Bardwell Lake which
were determined by the USCE consider upstream or downstream water rights. Consideration
of such water rights may impact the yield of Bardwell Lake to the point where even with the 5-

foot raising, the currently authorized diversions cannot be met.
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TABLE 4-4

EFFECT OF BARDWELL LAKE ON FIRM YIELD
OF RICHLAND-CHAMBERS RESERVOIR

Richland-Chambers Reservoir

Assumed Firm Yield
Bardwell Lake 1985 Conditions 2065 Conditions
Normal Operating
Level (ft msl) (cfs) (mgd) {cfs) {mgd)
421.0 336.7 2176 264.5 171.0
426.0 3359 2171 264.5 171.0
429.0 335.4 2168 264.5 171.0

Source: Unpublished preliminary draft report, USCE, Fort Worth District, 1988.

390062
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4456 Terminal Storage Yield Analyses Performed by Fort Worth District,
USCE

Pursuant to discussions with certain members of the Study Team, the Fort Worth
District, USCE performed a series of preliminary vield analyses under the assumption that the
raising of the conservation pool of Bardwell Lake by 5 feet would be coupled with use of the
reservoir as a terminal storage facility. At a meeting on February 22, 1989, preliminary results

were discussed with USCE staff. The assumptions used by USCE were:

1. The Bardwell Lake conservation pool would be raised 5 feet to elevation
426.0 ft msl.

2. Year 2065 sediment conditions were assumed.

3. Pumped inflows would be available only from October 1 through March 31
{six months).

4. All conservation storage not filled by natural runoff would be available to store

pumped water.

The results of the USCE computer simulations were that use of Bardwell Lake for
terminal storage would be very efficient. At an assumed pumped inflow rate of 35 cubic feet
per second (cfs) or 22,6 MGD, the 2065-condition {irm yield of Bardwell Lake would be increased
from 8.9 MGD 1o 193 MGD, or an increase of 10.4 MGD. Unfortunately, the USCE model
does not allow the determination ol the total pumped volume. If it is assumed, however, that
the maximum 1-year pumped volume is equivalent to 35 cfs over the October 1-March 31 time
period, then this amounts to 11.3 MGD. Losses in a year in which no spills occurred would thus
amount to only 0.9 MGD, or 8.0% of the pumped volume. Greater losses can be expected in

other years, i.e., when flood runoff causes refilling of the reservoir and spilling of pumped water.

890026 4-31




4.5 REFERENCES

Espey, Huston & Associates, Inc. 1986. Trinity River Yield Study, Phase III: Yield Analysis.

Forrest and Cotton, Inc. 1972, Trinity River Authority of Texas, Preliminary Report, Italy
Reservoir Water Supply Project.

Freese and Nichols, Inc. 1982. Richland-Chambers Reservoir, Final Environmental Impact
Statement for TCWCID No. 1.

Hunter Associates, Inc. 1978. Report on Proposed Red Oak Creek Area Water Supply System.

Lands, Jerry W., Inc. and Kindle, Stone and Associates, Inc. 1984. Rockett Water Supply
Corporation, Preliminary Engineering Report for Red Oak Creek Reservoir.

Texas Water Commission. Various files, certificates of adjudication, preliminary determinations.
Austin, Texas.

Thomas, William A. 1988. Memorandum for Record, Subject: Bardwell Lake Sedimentation.
Department of the Army, Waterways Experiment Station, Corps of Engineers. Vicksburg,
Mississippi.

. 1989. Trinity River Basin, Hydrology Analysis, Bardwell Lake Storage Reallocation Study

(Primary Unpublished Draft). Fort Worth District, Corps of Engineers (copy obtained
during meeting held on above date).

890026 4-32




5.0 WATER, TRANSMISSION, TREATMENT AND DISTRIBUTION

5.1 DESCRIPTION OF EXISTING FACILITIES

The current water demands in the Study Area are provided from surface water and

groundwater systems. These systems are discussed in the following sections.

5.1.1 Surface Water Systems

There are three surface water systems that supply water to Study Area residents.
These systems include the Ellis County Water Control and Improvement District No. 1, the City
of Ennis, and the Midlothian Water District.

51.1.1 Waxahachie

In December 1954 the Ellis County Water Control and Improvement District No. 1
(ECWCID No. 1) was formed to provide a surface water supply for the City of Waxahachie. In
1956, Waxahachie Lake was constructed on South Prong of Waxahachie Creek south of the City.
The 13,800 acre-foot, single-purpose reservoir has been permitted by the TWC for diversions of
3.19 MGD (3570 acre-feet per year). In 1972 the ECWCID No. 1 contracted with the TRA to
divert 3.86 MGD of additional supply from Bardwell Lake. This multi-purpose reservoir on
Waxahachie Creek southwest of the City of Waxahachie was completed by the Corps of Engineers
in 1965. Since then, the ECWCID No. 1 has constructed a pump station at Bardwell Lake and
a pipeline to transfer water [rom Bardwell Lake to Waxahachie Lake where it is conveyed to the
water treatment plant and then introduced into the water distribution system. The current
capacity of the water treatment plant is 7.0 MGD and it utilizes conventional processes of
sedimentation, filtration and disinfection with aeration for odor and taste enhancement. Plans are
currently in process to expand the plant by an additional 5.0 MGD which will provide a total

capacity of 12.0 MGD.

5-1
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51.1.2 Ennis

The City of Ennis entered into a contract with the TRA to obtain 4.71 MGD of
surface water supply from Bardwell Lake in the mid-1960s. This surface water supply is conveyed
about 1 mile to the City’s water treatment plant, which was built in 1966, and then introduced
into the City’s distribution system. The water treatment plant’s current capacity is 6.0 MGD, and
the plant utilizes conventional processes of sedimentation, filtration and disinfection with aeration

for odor and taste enhancement.

5.1.13 Midlothian

In 1976 the Midlothian Water District (MWD) was formed to supply surface water
to the City of Midlothian. The MWD entered into a contract with the TRA to obtain up to
5.95 MGD of surface water supply from Joe Pool Lake, a multi-purpose project constructed on
Mountain Creek by the Corps of Engineers, which was completed in 1986. The MWD has
recently constructed an intake structure and raw water pumping station at Joe Pool Lake as well
as a 24,400 foot long raw water conveyance line and a water treatment plant some 4 miles north
of the City of Midlothian. The MWD conveys treated water to the City’s distribution system.
The current capacity of the MWD water treatment plant is 3.0 MGD. This plant utilizes
conventional processes of sedimentation, filtration, and disinfection with aeration for odor and

taste enhancement.

51.2 Groundwater Systems

Seven of the municipal study participants, namely Ferris, Italy, Maypearl, Milford,
Palmer, Red Oak and Wilmer, are dependent on groundwater. Four water supply corporations
study members are also dependent on groundwater. The fifth water supply corporation member,
East Garrett Water Supply Corporation, obtains its water supply from the City of Ennis which

has a surface water supply source as discussed above,
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In addition to the above systems which are study members, the study area also
includes 17 other non-profit water supply corporations and 16 small incorporated cities which
depend on groundwater supplies. As discussed in Section 3.0, the 12 study members not having
a surface water supply have recognized the inadequacy of their groundwater supply and have
requested that their present groundwater systems be replaced or supplemented with a regional
surface water supply. The 33 other groundwater systems in the study area are likely experiencing
problems similar to those experienced by the study members and would probably also be favorable

toward an adequate regional surface water supply to support their local system needs.

The study has evalvated the raw water conveyance and treatment facilities of the
existing surface water systems which could be used in a regional system. Additionally, the study
addresses the conveyance of treated water to the entities to be served but does not evaluate the
individual distribution systems of the study participants. The individual distribution systems wili
not become a part of the regional system. The individual distribution systems will be maintained
and operated by the individual local entities to deliver treated water to the ultimate user.
However, it is proposed that the existing raw water conveyance and water treatment factlities in
addition to the proposed regional treated water conveyance system will be maintained and
operated by a regional entity to deliver treated water to the individual local entity for their

distribution.

5.2 REGIONAL WATER SUPPLY SYSTEM DESIGN CRITERIA

The "Rules and Regulations for Public Water Systems" published by the Texas
Department of Health Water Hygiene Division, were used in developing the regional water supply
system design criteria. The State publication establishes minimum standardized public heaith
design criteria and minimum acceptable operating practices for properly designed facilities
constructed and operated to produce and distribute a safe potable water. The following
conceptual design criteria has been developed for the regional water supply system based on this

document and other accepted engineering practices.
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Projected Existing Projected

peak regional regional expansion
Year requirements (MGD) capacity (MGD) MGD)
1990 221 16.0 6.14
2000 30.18 16.0 14.18
2010 41.58 16.0 25.58
2020 55.84 16.0 39.84
2030 65.80 16.0 53.80

The service areas of each of the three regional water treatment plants will be a
function of the raw water supply source(s) to serve each system and the amount of treated water
required for each service area. Those requirements will be described in more detail in Sec-
tion 5.4 below. The distribution of the service areas and customer entities was optimized based
on size and location of treatment plants and projected water supply requirements of the customer
entity, their locations and treated delivery pipeline requirements. As an alternate to the
Midlothian plant, the TRA Lakeview Regional WTP could be utilized if preferred by the study

participants, and if negotiated with other Contracting Parties of that system.

54 REGIONAL SERVICE SYSTEM ALTERNATES

541 Alternate No. 1 - TCWCID No. 1 and Terminal Storage

The proposed raw water supply source for Alternate No. 1 is the Tarrant County
Water Control and Improvement District No. 1 (TCWCID No. 1} pipeline system which crosses
Ellis County from the southeast to northwest as it conveys raw water from the Cedar Creek and
Richland Chambers Reservoirs to primary customers in the Tarrant County arca. This TCWCID
No. 1 conveyance system currently includes two pipelines which can convey up to 286 MGD of

raw water to Tarrant County.
The TCWCID No. 1 has indicated a willingness to scll raw water 1o a regional entity

selected to serve the Study Area. The TCWCID No. 1 has also indicated that terminal storage

should be provided in Ellis County to minimize raw water delivery requirements during peak
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demand periods for deliveries to Tarrant County. Therefore, on this premise, proposed terminal
storage would be provided at Joe Pool Lake for the Midlothian Water Treatment Plant and
service area, at Waxahachie Lake for the Waxahachie Treatment Plant and service area, and at

Bardwell Lake for the Ennis Water Treatment Plant and service area.

In order to minimize impact on the operation of the existing reservoir projects, an
amount of terminal storage for each lake was established which was equivalent to about 3 feet
or less of reservoir fluctuation at normal pool level. Therefore, utilizing this mode of operation,
raw water would be delivered to the treatment plant/reservoir during the off-peak season of
October 1 through March 31 at a rate equivalent to about twice the annual average demand.
During this period the water treatment plants were assumed to process about one-half of the
incoming raw water, with the rest going into the terminal storage reservoir. During the TCWCID
No. 1 peak demand season (April i through September 30), raw water deliveries will be reduced
and most of the raw water required for treatment plant operation would be from stored waters
in the respective terminal storage reservoir. The use of the existing reservoirs would likely
involve the payment of a fee for use of the storage capacity. A preliminary conceptual reservoir
storage use fee has been developed for each of the three terminal storage reservoirs based on
the percentage of the total conservation storage capacity of the reservoir which is required for
terminal storage for each treatment plant service area. Also, additional raw water would be is
purchased to compensate for additional evaporation losses from the terminal storage reservoirs.

Each of these factors are considered in the development of costs for Alternate No. 1.
The following user entities were assigned to each of the three water treatment plant

service areas on the basis of terminal storage available for each treatment plant and projected

water supply requirements for each user entity for Alternate No. 1.
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Midlothian Waxahachie Ennis

Service Area Service Area Service Area
Midlothian Waxahachie Ennis/East Garrett
Red Oak Italy Boyce

N Rockett Miiford Palmer
Buena Vista Bristol
Maypearl Ferris
SSC Wilmer

The quantity and percent of the study area projected water supply deficits are given
in Table 5-1 for each service area for the planning year 1990, 2000, 2010, 2020, and 2030 for
Allernate No. 1. The deficits reflect the quantity of new water required in addition 1o existing

supplies to meet the needs of each service area.

The projected cost of raw water to be purchased from the TCWCID No. 1 has been
developed for this study from the best available information at this time which is a study
performed in 1983. The 1983 study projected the costs of water for the period through 2013.
The projected costs in that study included inflation for the future years. In order for the costs
to be consistent with other costs used for this project, the 1983 study values were adjusted to
1989. These 1983 adjusted values are used in this project for raw water cost through the year
2010. Raw water costs for the period after 2010 are not available from TCWCID No. 1,
therefore a preliminary estimated cost has been used for this future time period. The TCWCID
No. 1 is currently developing a system cost model to develop future costs of raw water.
Additionally, the TCWCID No. 1 is performing a Long Range Water Supply Study to determine
future water supplies required to meet the demands of its customers. Information from these

efforts should be available by late 1989.

A conveyance network schematic for Alternate No. 1 is included as Figure 5-1. The
pipeline system includes some 15 miles of raw water delivery pipelines tapping the TCWCID
No. 1 pipeline system at three locations as shown and some 100 miles of treated water con-
veyance pipelines. The pipeline routes will generally follow established right-of-ways of roadways
Table 5-1
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TABLE 5-1

ALTERNATE NO. 1
PROJECTED DEFICIT WATER SUPPLY REQUIREMENTS BY SERVICE AREA

. 1990 2000 2010 2020 2030
Service A R .
rea Def. Dist. Def. Dist. Def. Dist. Def. Dist. Def. Dist.
a
(MGD) (%) {MGD) (X) (MGD) (%) (MGD ) (%) (MGD) (%)

Midtothian
Plant 1.90 61 2.06 54 3.96 57 6.86 53 9.71 51
Waxahachie
Plant 0.32 10 0.48 13 0.69 10 2.02 16 3.34 18
Ennis Plant 0.91 29 1.26 33 2.33 33 4.06 31 5.01 31
Total 3,13 100 3.80 100 6.98 100 12,95 100 18.86 100
Def. = Deficit - new wWwater reguired.

Dist. = Distribution of service area new water requirements.
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or railroads and/or other utility corridors to minimize disturbance of areas through which the

pipelines extend.

542 Alternate No. 2 - Italy Reservoir

The proposed raw water supply source for Alternate No. 2 would be the proposed
Italy Reservoir as discussed in Section 4.0. This project assumes that the proposed Italy
Reservoir could not be completed before the year 2000. During the interim period between 1990
and 2000, it is proposed that the water required for the study area be obtained from the

TCWCID No. 1 using the terminal storage concept presented in Alternate No. 1.

For this alternate, the following user entities were assigned to each of the three

water treatment plant service areas.

Midlothian Plant Waxahachie Plant Ennis Plant
Service_Area Service Area Service Area

Midlothian Waxahachie Ennis/East Garrett
Red Oak Italy Boyce
Rockett Milford Palmer

S§8C Bristol

Maypearl Ferris

Buena Vista Wilmer

The quantity and percentage of the study area projected water supply deficits are given in
Table 5-2 for each service area for the planning years 1990, 2000, 2010, 2020, and 2030 for Alter-

nate No. 2.

The projected probable cost of raw water from the proposed Italy Reservoir is based
on updating costs from a 1972 study performed for the TRA. The 1972 costs include only
reservoir construction and land and do not provide allowance for senior downstream water rights
of TCWCID No. 1 at the Richland Chambers Reservoir or for related environmental impacts of
major reservoir development. These additional requirements have been considered in the

alternate evaluation process described in Section 5.6. The projected costs also assume that the
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TABLE 5-2

ALTERNATE NO. 2
PROJECTED DEFICIT WATER SUPPLY REQUIREMENTS BY SERVICE AREA

Service 1990 2000 2010 2020 2030
ervt Def. Dist. Dbef. Dist. Def.  Dist. Def. Dist.  Dpef.  Dist.
rea

are (MGDY (%) (M6D) (%) (MED) (%) (MGD) (%) (MGD) (%)
Midlothian
Plant . 0 - 0 1.68 24 4.36 3% 6.91 37
Waxahachie
Plant 2.22 71 2.54 o7 2.97 43 4.56 35 6.16 32
Ennis Plant  0.91 29 1.26 33 2.33 33 4.06 3 5.81 31
Total 3.13 100 3.80 100 6.98 100 12.95 100 18.86 100

Def. Deficit - new water required,
Dist. = Distribution of service area new water requirements,




safe yield of the reservoir in addition to that required for the study area will be sold to others.
Therefore, costs to the proposed regional system will be proportional to only the study area

demand.

A conveyance network schematic for Alternate No. 2 is included as Figure 5-2. The
pipeline system includes some 70 miles of raw water delivery pipeline as well as intake facilities

at the proposed Ttaly Reservoir and some 125 miles of treated water conveyance pipelines.

543 Alternate No. 3 - Ttaly Plus Upper Red Oak Reservoir

The proposed raw water supply sources for Alternate No. 3 would be the proposed
Italy and Upper Red Oak Reservoirs as discussed in Section 4.0. This project assumes that the
proposed Italy and Upper Red Oak Reservoirs could not be completed before the year 2000.
During the interim period between 1990 and 2000, it is proposed that the water required for the
study area be obtained from the TCWCID No. 1 using the terminal storage concept presented
in Alternate No. 1. It should be noted that construction of the Superconducting Super Collider

could prevent the construction of the Upper Red Oak Reservoir.

For this alternate, the following user entities were assigned to each of the three

water treatment plant service areas.

Midlothian Waxahachie Ennis
Service Area Service Area Service Area
Midlothian Waxahachie Ennis/East Garrett
Red Oak Italy Boyce
Rockett Milford Palmer

SSC Bristol

Maypeari Ferris

Buena Vista Wilmer
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The quantity and percentage of the study area projected water supply deficits are given in
Table 5-3 for each service area for the planning years 1990, 2000, 2010, 2020, and 2030 for Alter-

nate No. 3.

A conveyance network schematic for Alternate No. 3 is included on Figure 5-3. The
pipeline system includes some 85 miles of raw water delivery pipelines as well as intake facilities
Figure 5-2 at the proposed Italy and Upper Red Oak Reservoirs and some 125 miles of treated

water conveyance pipelines.

The projected cost of raw water from the proposed Italy Reservoir is based on the
same conditions as for Alternate No. 2. The projected cost of raw water from the proposed
Upper Red Oak Reservoir is based on rccent engineering studies performed for the Rockett

Water Supply Corporation with costs updated to 1989.

544 Alternate No. 4 - Wastewater Reuse Plus Upper Red QOak and Italy

The proposed water supply sources for Alternate No. 4 would be effluent from the
TRA Central Wastewater Treatment Plant as well as diversions from Joe Pool Lake exchanged
for effluent utilized for required downstream relcases to Mountain Creek Lake; diversion from
the Upper Red Oak Reservoir which would also develop effluent flows from the proposed Red
Oak Regional Wastewater Treatment Plant; and diversions from the Italy Reservoir which would
be used to maintain a minimum freshwater/reuse water blend in Waxahachie Creek of less than
30 percent. This alternate would also include a fourth water treatment plant near the Upper Red
Oak Reservoir and, accordingly, a fourth service area. However, as discussed in Section 4.0,
wastewater reuse to supplement potable water supplies is not yet conventionally utilized, and
several precautions including advanced waste treatment should be considered for this alternate.
This project assumes that the proposed Upper Red Oak and Italy Reservoirs could not be
completed before the year 2000. During the interim period between 1990 and 2000, it is
proposed that the water required for the study area be obtained from the TCWCID No. 1 using

the terminal storage concept presented in Allernate No. 1. It should be noted that construction
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TABLE 5-3

ALTERNATE NO, 3
PROJECTED DEFICIT WATER SUPPLY REQUIREMENTS BY SERVICE AREA

. 1990 2000 2010 2020 2030
Service . :
area Def. Dist. Deft. Dist, Def, Dist. Def. Dist. Def. Dist.
(MGD) (%) (MGD) (X) (MGOD) (%) (MGD) (%) (MGD} (%)

Midlothian
Plant - 0 - V] 1.68 24 4.34 34 6.91 37
Waxahachie
Plant 2.22 71 2.54 87 2.97 43 4.56 36 6.14 32
Ennis Plant Gg.91 29 1.26 33 2.33 33 4.06 31 5.81 31
Total 3.13 100 3.80 100 6.98 100 12.95% 100 18.86 100

ODef.
pDist.

Deficit - new water required.
Distribution of service area new water requirements,

5-16




-/

ALTERNATE 3

L)
3
Y .-... ~

JHIDLOTHIAN

B Bardwels
Lake

i

N

ELLIS COUNTY ,/ SOUTHERN DALLAS COUNTY
REGIONAL CONVEYANCE SYSTEM SCHEMATIC

KALEMAT L0

=

LEGEND

/ N .
\ %i;’/ S -
ﬁ)%r ' ) A
,///4‘ MILFORD o mEEsEREN
L:Ea e

N P

hY

¢ AIVYNY3LTY
£-S 34NJi3

>
>

o RAW WATER SOURCE

REGIONAL SYSTEM WATER
TREATMENT PLANT
USER ENTITY

RAW WATER CONVEYANCE LINE

REGIONAL SYSTEM TREATED
WATER TRANSMISSION LINE

REGIONAL SYSTEM TREATED
WATER DISTRIBUTION LATERALS

wememnemes  SYSTEM INTERCONNECTION LINES

-




of the Superconducting Super Collider could prevent the construction of the Upper Red Oak

Reservoir.

For this alternate, the following user entities were assigned to each of the four water

treatment plant service areas.

Midlothian Waxahachie Ennis Red Oak
Service_Area Service Area Service Area Service Area
Midlothian Waxahachie Ennis/East Garrett Red Oak
Buena Vista Italy Boyce Rockett
Maypearl Milford Palmer

SSC Bristol
Ferris
Wilmer

The quantity and percentage of the study area projected water supply deficits are given in
Table 5-4 for each service area for the planning years 1990, 2000, 2010, 2020, and 2030 for
Alternate No. 4.

A conveyance network schematic for Alternate 4 is included as Figure 5-4. The
pipeline system includes some 125 miles of raw water delivery pipelines and intakes at the pro-
posed Italy and Upper Red Oak Reservoirs as well as some 115 miles of treated water con-
veyance pipelines. The projected cost of raw water from the proposed Italy and Upper Red
Oak Reservoirs is the same as for Alternate No. 3. The cost of purchasing the TRA Central
Wastewater Treatment Plant effluent is based on the current charges of $0.25 per 1000 gallons
for reclaimed wastewater plus an allowance of $1 per 1000 gallons to cover tertiary treatment
potentially required for reuse of the wastewater.  This factor is considered in the alternate

systems evaluation described in Section 5.6.
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TABLE 5-4

ALTERKNATE NO. 4
PROJECTED DEFICIT WATER SUPPLY REQUIREMENTS BY SERVICE AREA

. 1990 2000 2010 2020 20130
Service . N
area Def, Dist. Def. Dist. Def. Dist. Def. Dist. Def, Bist.
{MGD) (%) (MGD) (X) (MGD) (X) {MGD) % (MGD) (%)
Midlothian
Plant 0.32 10 0.48 13 0.70 10 0.96 7 1.22 .}
Waxahachie
ptant 1.90 61 2.06 54 2.27 3 3.60 28 4,92 26
Ennis Plant 0.91 29 1.26 33 2.33 33 4.05 31 5.81 3
Red Gak
Plant 0 0 0 0 1.68 24 4.34 34 6.91 37
otal 3.13 100 3.80 100 6.98 100 12.95 100 18.86 100
Def. = Deficit - new water required.

Dist. = Distribution of service area new water requirements.
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54.5 Alternate No. 5 - Wastewater Reuse Plus Lower Red Oak and Bear Creek Reservoirs

The proposed raw water supply sources for Alternate No. 5 are the TRA Central
Wastewater Treatment Plant effluent and the Lower Red Oakand Bear Creek Reservoirs which
will also develop effluent from the proposed upstream Red Oak Regional Wastewater Treatment
Plant. Similar precautions for wastewater reuse for supplementing potable water supplies to
those considered for Alternate No. 4 should also be considered for this alternate. This project
assumes that the proposed Lower Red Oak and Bear Creek Reservoirs could not be completed
belore the year 2000. During the interim period between 1990 and 2000, it is proposed that the
Table 5-4 water required for the study area be obtained from the TCWCID No. 1 using the

terminal storage concept presented in Alternate No. 1.

For this alternate, the following user entities would be served by each of the three

regional water treatment plants:

Midlothian Waxahachie Ennis
Service Area Service Area Service Area
Midlothian Waxahachie Ennis/East Garrett
Red Oak Italy Boyce
Rockett Milford Palmer

SsC Bristol

Maypearl Ferris

Buena Vista Wilmer

The quantity and percentage of the study area projected water supply deficits are given in
Table 5-5 for each service area for the planning years 1990, 2000, 2010, 2020, and 2030 for
Alternate No. 5.

A conveyance network schematic for Alternate No. 5 is included as Figure 5-5. The
pipeline system includes some 60 miles of raw water delivery pipelines and an intake at the pro-
posed Lower Red Oak and Bear Creek Reservoirs as well as some 125 miles of treated water

conveyance pipelines.
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TABLE 5-5

ALTERNATE NO. 5
PROJECTED DEFICIT AND WATER SUPPLY REQUIREMENTS BY SERVICE AREA

. 1990 2000 2010 2020 2030
Service _ . .
ares Def. Dist. Def. Dist. Def. Dist, Def. Dist, Def. Dist,
(MGD) (%) (MGD) (X) (MGD) &3] (MGD) %) (MGO) (%)
Midlothian
Plant - 0 - 0 1.68 24 4.34 34 6.91 37
waxahachie
plant 2.22 71 2.54 67 2.97 43 4.56 35 6.14 32
Ennis Plant 0.91 29 1.26 33 2.33 13 4.05 31 5.81 N
Total 3.13 100 3.80 100 6.98 100 12.95 100 18.86 100
Def. = Deficit - new water required.

Dist. Distribution of service area new wWater regquirements.
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The projected cost of raw water from the Bear Creek and Lower Red Oak Reservoirs
is based on prior engineering studies done in 1978 {or TRA and updated io present costs.
However, these costs may not include adequate allowance for related environmental impacts of
major reservoir development. The cost of purchasing the TRA Central Wastewater Treatment
Plant effluent is based on the current charges of $0.25 per 1000 gallons for reclaimed wastewater
plus an allowance of $1 per 1000 gallons to cover tertiary treatment potentially required for reuse
of the wastewater. This factor is considered in the alternate sysiems evaluation described in

Section 5.6.

55 PROBABLE COSTS OF ALTERNATE SYSTEMS

The probable unit costs of water that would be incurred in each 10-year increment
from 1990 through 2030 were developed based on initially constructing the system eclements sized
to meet 2010 water demands and then expanding in 2010 to meet the 2030 demands. The costs
presented in this report section are comparative costs and serve as the basis for identifying the

most economical system.

5.5.1 Basis of Estimated Costs

The estimated costs for the construction of facilities and for the annual operation

and maintenance have been dewveloped using the following generalized cost and criteria:

0 Annual debt service for proposed pipelines and water treatment facilities is

based on payment at an interest rate of 8.5 percent for 20 years.

0 Annual debt service for proposed reservoirs is based on payment at an interest

rate of 8.5 percent for 40 years.

o A reservoir storage space use fce for terminal storage required for Alternate
No. 1 and for Alternate Nos. 4 and 5 (e.g., TRA Central effluent) was based

upon a proportional share of cost currently paid by reservoir users.
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The Regional System will assume the debt service of existing facilities including
water treatment plants and raw water delivery facilities that are proposed to

become part of the Regional System.

Capital costs for equity purchase of existing facilities have not been included in

these cost projections, at this time.

The Regional System would assume the local share of costs for the proposed
modifications to Bardwell Lake.

The construction cost for expansions of the water treatment plants is $0.80 per

million gallons of plant capacity.

The Regional System would pay for evaporation losses that are in addition to

current losses incurred in reservoirs used for terminal storage.

The cost of raw water, delivered by the existing pipelines, 10 be purchased from
the TCWCID No. 1 is shown on Table 5-6.

The cost of Richland Creek Reservoir raw water which would be captured in
the proposed Italy Reservoir by a transfer of water rights is based on $0.40 per
1000 gallons. It should be noted that this cost will probably be significantly
greater than $0.40 since that amount is based on cost for an existing reservoir.
The TCWCID No. 1 will probably value this water on a replacement cost, if this

approach is implemented.

The construction cost of pump stations was based on $750 per horsepower.

Pipeline right-of-way costs were based on $25,000 per mile or about $10,000 per

acre.



TABLE 5-6

TCWCID NO. 1 PROJECTED RAW WATER
PURCHASE COSTS

Projected Probable
Raw Water Cost

Year (871,000 galions)®
1990 $0.69

2000 0.69

2010 0.85

2020 0.90°
2030 0.902

! Projected costs for 1990-2010 based upon estimates performed by
TCWCID and are presented in 1979 constant dollars.

2 The costs shown for the years represent a preliminary estimate of
costs since data are not avatlable from TCWCID No 1. Projected
costs of water will not be available from TCWCID No. 1 until late
1989,



o Pipeline construction costs were based on about $2.10 per inch-diameter per
linear foot.

o  The cost for the TRA Central effluent will be based upon $1.25 per 1000
gallons which includes a basic commodity charge of about $0.25 per 1000 gallons
for reclaimed wastewater plus an allowance of $1 per 1000 gallons to cover

tertiary treatment potentially required for reuse of the wastewater.

o The operation and maintenance costs for the waler treatment plants is based

upon $0.55 per 1000 gallons for plant size ranges utilized in this study.

0 The operation and maintenance costs for pipelines and pumping stations were
based on 1 percent of the capital costs of the pipelines and 3 percent of the

capital cost of the pumping stations, respectively.

o The operation and maintenance costs for the reservoirs are based upon 0.2

percent of the capital costs of the reservoir.

0 The electrical power costs for pumping energy requirements was based on $0.08
per kwh.

552 Capital Costs

For each of the five candidate alternates described in Section 5.4, projected capital
costs were developed which included raw water reservoir costs, raw water pipeline and pump
station delivery costs, water treatment plant costs, treated water conveyance pipeline and pump
station costs, and interconnection pipeline costs. These costs also included right-of-way and land
costs as well as construction, administration, engineering, and financing contingencies. The
probable capital costs for each alternate for each decade during the planning study for the
facilities scheduled to be installed that year are shown in Tabie 5-7. A more detailed break-

down of these capital costs is included in the Appendix.
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TABLE 5-7
REGIONAL SYSTEM PROBABLE CAPITAL COSTS FOR ALTERNATIVES
($1,000)
Allernate Period
No. 1990 2000 2010 2020 2030 Total
1 42,444 12,926 51,356 . 17,700 210 124,636
2 45,013 77,797 52,495 31,189 3,354 209,848
3 46,120 91,884 54,651 34,639 2,352 229,646
4 46,221 71,264 61,838 26,786 617 206,726

5 43,858 110,871 67,579 31,205 5,085 258,598




The probable capital costs of the five evaluated alternates varies from about
$124,636,000 for Alternate No. 1 to about $258 598,000 for Alternate No. 5. The capital cost

of Alternate No. 1 is less than 60 percent of the next costly alternate, which is Alternate No. 3.

553 Annual Costs

The annual costs have been projected for each of the five alternates for each decade
during the planning period. A summary of these annual costs (both debt and O&M) is presented
in Table 5-8. For 1990, the projected annual costs for the five alternates vary from $11,578,000
(Alternate No. 1) 1o $12,639,000 (Alternate No. 4). This annual cost increases by the year 2030
to a range from $23,916,000 (Alternate No. 1) to $30,455,000 (Alternate No. 5).

554 Water Unit Costs by Year

The probable water unit costs that would be incurred in various years was developed
based on initially constructing the facilities with capacity adequate to meet the year 2010 demands

and then expanding the facilities in 2010 to meet the 2030 conditions.

Measures to reduce the initial 1990 costs including reducing design requirements to
2010 conditions and deferring the construction of interconnection lines and Bardwell Lake
modification until 2010 were utilized in this analysis. The gross water demands for the study
area have been used to compute the unit costs in Table 5-9 since the total annual costs include
assumption of existing facility debt service by the regional entity in the future operation of the
regional system. The 1990 to 2000 period cost of Allernate No. 1 ranges from $2.54 to $2.87

per 1000 gallons and is the lowest on this basis.

555 Ranking of Alternates

Ranking of the five candidate alternates is summarized in the Evaluation Matrix
shown in Table 5-10. Selection of the most desirable alternate should not be based on economics

alone. Therefore, a rating system based on alternate evaluation and analysis utilizing engineering
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TABLE 3-8

REGIONAL SYSTEM ANNUAL PROBABLE COST
FOR EACH ALTERNATIVE

($1,000)
Alternative Year
No. 1990 2000 2010 2020 2030
1 11,578 13,979 17,415 19,455 23,916
2 11,884 20,496 23,232 24,360 27,424
3 11,997 21,899 24,445 26,464 29,078
4 12,639 20,395 22,968 22,645 24,579
5 12,574 23.463 27,603 27.603 30,455
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TABLE 5-9

REGIONAL SYSTEM PROBABLE UNIT COSTS OF WATER FOR ALTERNATES

($/1,000 Gallons)

Alternate Period
No. 1990-2000 2000-2010 2010-2020 2020-2030
1 287 - 2.54 254 -229 229 - 191 191 - 188
2 294 -372 372 - 3.06 3.06 - 2.39 239 - 215
3 297 - 398 398 - 3.22 322 -260 260 - 2.28
4 313 -3.70 3.70 - 3.03 303 -222 222-.193
5 311 - 426 426 - 3.64 364 -271 271 - 239




TABLE 5-10

REGIONAL WATER SUPPLY ALTERNATIVES
SUMMARY EVALUATION MATRIX

Source
Location/
Alter- 4 Local
nate Raw Water Scurce Permitting Treatment Cost Ranking Recreatio Composite
No. Source Developmem‘ Requirements Requirements Capital Asnpual Potential Ratin,
1 Existing Reservoirs: 1 1 1 i 1 3 8
TCWCID No. 1 pipeline
with terminal storage
2 New Reservoir: Italy 2 3 1 3 3 2 14
3 New Reservoirs: Italy/ 3 2 1 4 4 1 15
Upper Red Oak
4 New Reservoirs/Reuse: 3 2 2 2 2 1 12
TRA Central/Red Oak
WWTP's
5 New Reservoin/Reuse: 2 2 2 5 5 1 18

Lower Red Cak/Bear Creek
TRA Central/Red Oak

WWTP’s

1Source Development Dilficulty: 0 - minimom difficuity
1 - minor difficulty
2 - moderate difficulty
3 - significant difficulty

ZPemiuing Requirements: 0 - minimum
1 - standard permit
2 more complex
3 -  rmost complex

—
'

conventional surface water treatment
some additional treatment for reuse

S‘Trealmenl Requiremenis:

t2

dCost ranking based on facilities required for 2030 conditions.
S5source Location/Local 1 facitities within county near larger communities
Recreation Potential: 2 - portion of facilities within county near smaller communities
3 facilities outside county

6Compos:'le Rating: 9 - most desirable
18 - least desirable
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TABLE 5-11

RECENT RESERVOIR PROJECTS

Permit Application/ Construction
Project Authorization Start Impoundment
Richland Chambers 1954 1983 1987
Joe Pool 1965 1975 1986
Ray Roberts 1965 1975 1987
Cooper* 1955 1985 (1992)

*Involved in prolonged lawsuit on lack of EIS,
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and the permission to proceed would come only after regulatory agencies and public officials
have been satisfied concerning the suitability of these alternatives. Opinions of cost have taken
note of these factors. However, uatil the actual requirements for permitting design and
construction can be determined, the actual cost cannot be precisely determined. Water quality

requirements for an indirect potable reuse project are subject to the "moving target" syndrome.
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6.0 INSTITUTIONAL ORGANIZATION AND FINANCING

6.1 OVERVIEW

In order to establish a regional water system that operates efficiently and
economically, and provides quality service, it is necessary to select an institutional structure that
can effectively represent the whole region’s interest and allow the orderly development of
facilities. The institution selected to manage the regional system should function under the

guidance and direction of a Customer Advisory Committee.

Some general principles which would be common to any institutional structure should
be summarized. The recommended requirements relate to type of service provided, rules for

obtaining service, how customer rates should be set, water quality and conservation programs.

6.1.1 General Principles

1.  The regional system should be financed from anticipated utility revenues secured
with no direct taxation in order to avoid the possibility of those not using the
system having to pay for the system.

2. The services to be supplied by the regional system would be the wholesale
delivery of potable water to local participating entities who, in turn, would
deliver to the ultimate user as a retail service.

3.  Services would be rendered under terms of formally executed contracts.

4.  The regional supplier, through the Advisory Committee, should establish
reasonable rates and contract terms under which service can be obtained.

S. Annual rates and charges should be based on actual annual cost of service. The

supplier should be responsible for establishing annual predicted water costs,



6.2

but provide for adequate participation, review, comment and guidance by all
customer entities, through the Customer Advisory Committee.

Resale of water outside a contracting party’s corporate boundaries or approved
service area should be prohibited except by prior approval by a majority of the
Advisory Committee.

Under the regional agency concept, it would be more acceptable to share
equally all rights and privileges, to average the cost of all needed facilities
equitably among participating entities.

To assure fairness in the distribution of responsibility and cost, the regional
system should establish a connection and rate policy to encourage maximum
participation during the start-up, and that would compensate charter participants
for costs borne initially for the benefit of later participants.

Water conservation programs should be required and implemented by all

customer entities.

AGENCY STRUCTURE

To effect a regional system, several types of existing structures are available to

accomplish overall planning, implementation and operation. The factors to be considered in

selecting a new entity to meet the water needs of Ellis County include, but are not limited to, the

following:

Administration

a. How is the entity to be governed.

b.  Should there be one entity or multiple entities, and what relationship will
exist among multiple entities.

c. Who appoints or elects the governing body or bodies.



2. Powers

a. What is the contracting authority with public entities and/or private
entities.

b.  Who is responsible for coordination.

c. How will rates be established.

d.  What conditions of service will be applied to customers.

€. What financing authority will be established for the entity(ies).
What funding mechanisms will be established to meet operation,
maintenance and debt obligation.

g Who will own and operate system facilities such as reservoirs, distribution
system and treatment system.

h. How will service areas and jurisdictions be established.

3. Accountability

a. What relationships will exist. between entities (if more than one entity
required).

b. What is the relationship between entity(ies) and other governmental
bodies.

c. What is the relationship between entity(ies) and customers other than

governmental entities.
d. What is the entity’s(ies’) relationship to State agencies.

e. What is the entity’s(ies’) relationship to Federal agencies.

6.3 TYPES OF AGENCIES

There are several water agency types which have been applied in the State of Texas

to provide drinking water to the general public. However, given the regional nature of the task



at hand, and the multi-jurisdictional nature of the service area under which these facilities will

be developed, a certain few agency types become feasible. These include:

o sub-regional system controlled by major cities;
0 a newly-created regional water authority to provide wholesale water service; or

o} utilization of an existing agency to provide wholesale water service.

A discussion of the types of agencies is contained below.

6.3.1 Sub-Regional System Controlled by Major Cities

For Ellis County, this structure would result in the Cities of Midlothian, Waxahachie
and Ennis supplying wholesale water to themselves as well as customer entities in the region.
Each of these cities currently maintains a contract for a supply reservoir, operates its own water
treatment plant and provides distribution within its service area. It would be quite feasible to
construct transmission piping to convey treated water to neighboring cities and water supply
corporations. Each system would be basically stand-alone with respect to the others, with possible

emergency interconnection among the sub-regional systems.
6.3.1.1 Administration

In a sub-regional system controlled by major cities, each sub-region would be governed
by the city council of the controlling city, which of course would be elected by the voters within

the city limits. The city council would appoint personnel to operate and maintain the treatment

and transmission facilities.
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63.1.2 Powers

A city has the power to contract for water sale with neighboring entities, such as the
way Ennis currently provides treated surface water to the East Garrett Water Supply Corporation.
A contract would be negotiated between the city and each neighboring entity. The city would be
required to provide the water at a reasonable cost of delivery, which is an often disputed

calculation, and one which has been the subject of much litigation nationally.

Cities would have the power to condemn land inside and outside their corporate limits
for transmission facilities. Rate regulation would only be possible by appeal to the TWC or
litigation. Financing mechanisms would be limited to those available to cities, and as frequently
occurs in such arrangements, from up-front cash contributions from parties contracting to buy

water from the Cities.

6313 Accountability

The relationship between city-controlled sub-regions would be effectively no different
than now exists between major cities and their wholesale customer cities or agencies. They may
wish to enter into inter-local agreements to provide emergency water services or other desirable

cooperative efforts.
The relationship between the city and the customer would be established in the

contract as negotiated between the two parties. The relationship between the cities and the State

and Federal governments would be as they now exist for the cities.
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6.3.2 A Newly-Created Regional Water Authority to Provide Wholesale

Water Service

It is probable that new State legislation would be the most effective way to create the
type of agency required to plan, design, finance, acquire land, construct and operate the regional
system. The structure of the agency would be specifically defined by the participants, the Texas
Water Code and in the enabling legislation creating such an agency. The process of creating a
new agency would take a minimum of two years, considering the time required to formulate, draft

and actually process a bill through the Texas Legislature.
6.3.2.1 Administration

A newly-created water authority would likely be governed by a Board of Directors,
with each entity appointing one local member. The Board would elect from among themselves
a President, Vice President, Secretary and Treasurer.

6.3.2.2 Powers

A newly-created authority would have the power to contract with either public or

private entities. The power of eminent domain could also be provided by the enabling legislation.
The agency would typically be set up to be non-profit, thereby setting rates calculated
only to defray expenses. This agency would stipulate to the member entities the conditions of

service for wholesale water supply.

The agency would have the ability to issue long-term or short-term debt and be

eligible for financial assistance from the State or Federal government.
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6.3.3 Utilization of Existing Agencies to Provide Wholesale Water Service

There are several entities currently in existence which could now, or by administrative
or legislative amendment, perform the desired wholesale service, including the Tarrant County
Water Control and Improvement District No. 1, the Ellis County Water Control and Improvement
District No. 1, the Midlothian Water District and the Trinity River Authority. A brief description

of each of these agencies follows.

The Tarrant County Water Control and Improvement District No. 1 was organized
under the provisions of Article 16, Section 59 of the Texas Constitution. Typical powers for a

water control and improvement district include:

1. the control, storage, preservation and distribution of its water and floodwater
and the water of its rivers and streams for irrigation, power and all other useful
purposes;

the reclamation and irrigation of its arid, semi-arid and other land which needs

o)

irrigation;
3. the reclamation, drainage, conservation and development of its forests, water
and hydroelectric power;

4, the nawvigation of its coastal and inland waler;

tn

the control, abatement and change of any shortage or harmful excess of water;
6. the protection, preservation and restoration of the purity and sanitary condition
of water within the state; and

7. the preservation and conservation of all natural resources of the state.
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The Ellis County Water Control and Improvement District No. 1 was created in
October 1954 and incorporated under the authority of Article 16, Section 59 of the Constitution
of the State of Texas. This District was created for the purposes of controlling, storing,
preservation and distribution of its water, the water of its lakes, rivers and streams for irrigation,
the conservation and development of its water for domestic and municipal purposes, and the
preservation of all such natural resources and the reclamation of the drainage of land of said
District which may need draining. The District’s boundaries basically correspond to the corporate
limits of the City of Waxahachie. Also, the City of Ennis has statutory authority to provide

wholesale water service to other communities and water districts.

The Midlothian Water District (MWD) was created by the 63rd Legislature (S.B.
No. 538) of the State of Texas in 1973, as the territory contained within the corporate limits of
the City of Midlothian. This District was created for the purpose of providing for a source of
water supply for municipal, domestic, commercial and industrial use, and diverting, impounding,
storing, treating and transporting the same. The District has the power to acquire, construct and

operate water facilities,

The TRA was created by an Act of the 54th Legislature (H.B. No. 20) of the State
of Texas in 1955. The Study Area is within TRA's legislatively established territory. The TRA
Board consists of 24 directors appointed by the Governor from within the Trinity River Basin.
Ellis County has maintained a directorship on the TRA Board of Directors since the creation of

the Authority.

With any regional system, all regional facilities should be owned and operated by the
Regional Agency, but their use would be pledged totally to the benefit of the contracting parties
of the regional system. Distribution systems for retail sales and localized needs would be main-

tained by the existing owner or the retail provider.
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6.3.3.1 Administration

An Advisory Committee should be established consisting of one member appointed
by each participating entity, to operate under procedures and by-laws created and implemented

by the Advisory Committee. The primary purpose of the Advisory Committee would be to:

0 consult with and advise the Regional Authority on all matters pertaining to
regional system operation, maintenance and administration;
0 review and recommend approval of annual budgets;

0 review and recommend capital expenditures when system needs are identified.

The Advisory Committee concept has been used successfully on several regional
projects throughout the State of Texas. In conjunction with advice and consent of the Advisory
Committee, the Regional Authority would plan, design, construct, operate, maintain and manage

the regional system in accordance with the terms of the regional contract.
6.3.3.2 Powers

The Regional Authority should contract with member entities to provide wholesale
water services. Rates would be established based solely on the actual cost of service. The
Regional Authority would need to have the power of eminant domain within the Study Area to
expedite land and right-of-way acquisition.

6.3.33 Accountability

The functional relationship between the Regional Authority and the member entities

should be through the Advisory Committee. The Advisory Committee, with the responsibility to
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review and approve all matters pertaining to annual operating budgets, nceded capital improve-
ments and system policies, would provide directional control to achieve the region's specific
interests. The Advisory Committee concept has worked effectively for several regional systems

now in place.
6.4 ALTERNATIVE FINANCING METHODOLOGIES

Financing techniques that will be considered in the evaluation of financing options
are described in this section. The two most common forms of conventional tax-exempt debt are

general obligation and revenue bonds.

6.4.1 General Obligation Bonds

Among the advantages of general obligation debt are:

o Credit Strength--The securities are backed by the credit of the government

entity. This usually is the strongest security pledge available to an issuer at the

lowest effective interest cost.

o Relatively Simple Financing Option--The administration of general obligation

bonds is simple and therefore somewhat less costly than other types of debt.

The primary disadvantage of general obligation debt is that voter approval is required
for initial and all future system expansions. This process is likely to take a relatively long period
of time, which could possibly delay work on the project. Regional systems throughout the State

of Texas do not generally rely upon general obligation debt for water utility project financing.
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642 Revenue Bonds

The second option is the issuance of revenue bonds, whereby the interest and
principal are paid solely from the revenues generated from the regional system. The primary
advantage of revenue bond financing is that its use tends to open up to the issuer a portion of
the market that is not readily available when general obligation debt is employed.

Among the disadvantages of revenue bonds are:

o Higher Issuance Cost--Revenue bond financing is generally more complicated

and, conscquently, management fees, legal fees and consulting fees slightly
increase the issuer's cost above the level which a tax-based {general obligation)

issue would produce.

o Potentially Higher Interest Cost--Investors tend to require higher interest rates

for conventional term revenue bonds which are not backed by a tax pledge.

6.4.3 Water Development Fund

Another financing alternative would be to obtain financing from the TWDB through
the Water Development Fund (WDF), which can finance certain water supply projects, and which
offers extremely competitive interest rates usually below those normally available to municipalities.
The WDF is funded by the sale of State of Texas general obligation bonds. The bond proceeds
are then used to purchase bond issues from political subdivisions and non-profit water supply
corporations for water projects. As the political subdivision bonds are repaid to the Board, the

general obligation bonds used to fund the program are repaid by the State. The program is
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currently self-supporting. A copy of the rules relating to financial programs available through the
TWDB is included in the Appendix.

6.5 RECOMMENDATIONS

o It is clear that the designation of only one regional entity has many advantages
over the use of multiple entities. One agency should be responsible for devel-
oping the surface water supplies for the needs of the entire service area and
for delivering treated water on a wholesale basis to each entity for retail

distribution.

o In advance of preparing final recommendations for the report, it is suggested
that the members of the Steering Committee review the institutional alterna-
tives presented herein and analyze which of the ones illustrated is likely to best
fit their particular needs. Following each party’s review and analysis, the Steer-
ing Committee should meet, discuss each party’s perspective and, as a group,
determine which institutional arrangement would best benefit Ellis and Southern

Dallas Counties’ water needs.

o When the Steering Committee has made such a determination, the results will

be incorporated into the final report as a recommendation.
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TABLE 7-1

PRELIMINARY SCHEDULE
FOR THE REQUIRED TREATMENT PLANT EXPANSION
(ALTERNATE NO. 1)

Expansion Expansion Capacity (MGD)
Year Midlothian Waxahachie Ennis
Existing
Capacity 3 12 6
1990 4 . 5
2000 5 3 3
2010 8 3 3
2020 8 3 4
2030 -- - .-
Total 28 21 21




)

TABLE 7-2

PROBABLE CAPITAL COSTS FOR ALTERNATE NO. 1

REGIONAL WATER SUPPLY SYSTEM

Probable Costs (§ 1000)

liem 1990 2000 2010 2020 2030
Raw Water Dcelivery
Systeim 2,555 0 2,555 0 0
Water Treatment
Plant Expansions 7,250 8,825 11,200 12,000 0
Treated Water
Delivery System 17,762 28 17,567 123 144
Interconnecting
Pipclines 0 0 3,850 0 0
Total Construction 27,567 8,853 35172 12,123 144
Engineering and
Construction Conlingency 3514 1,770 7,034 2424 28
Subtotal Project 33,081 10,623 42,206 14,547 172
[mplementation
Administration 5,624 1,806 7,175 2,473 30
Construction Interest 1,549 497 1,975 681 8
Total Capital Cost 40,254 12,926 51,356 17,701 210




TABLE 7-3

PROBABLE ANNUAL COSTS FOR ALTERNATE NO. 1

REGIONAL WATER SUPPLY SYSTEM

Probable Costs ($1,000)

Item 1990 2000 2010 2020 2030
Proposed Facilities Debt Service 4,253 5,618 6,792 7,297 7,297
Existing Facilities Debt Service* 3,521 3,535 3,139 884 0
Pipeline and Pump Station O&M 480 506 865 964 1,084
Water Treatment Plant O&M 2,222 3,030 4,174 5,606 7,006
Raw Water Purchase 871 1,058 2,445 4,704 8,529
TOTAL 11,347 13,747 17,415 19,455 23,916

* Existing facility debt service estimates based on available information from 1987 Budget Reports/Financial
Statements for Midlothian and Waxahachie and 1985 Water Facilities Assessment Study for Ennis.
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RECOMMENDED ACTION STEPS

It is recommended that the following steps be taken to implement the recommended

(L8]

The regional entity responsible for implementing the recommended plan should
be designated by the study participants and approved by the Texas Water
Development Board/Texas Water Commission as required.

Agreements between the designated entity and the study participants and/or
other local entities desiring to become customers of the regional surface water

supply system should be negotiated.

The regional entity should initiate discussions and/or negotiations with TCWCID
No. 1 to develop guidelines and requirements to purchase the raw water needs
of the regional system. (These efforts should be coordinated with TCWCID
No. 1 System Economic Studies currently underway and proposed long-range

water supply planning study to be conducted by TCWCID No. 1.)

The regional entity should develop terminal storage agreements with owners of
the proposed terminal storage reservoirs, namely the Army Corps of Engineers
and the Trinity River Authority for Bardwell and Joe Pool Lakes and the Ellis
County Water Control and Improvement District No. 1 for Waxahachie Lake.

The regional entity should further develop the regional system concept as
required to prepare a project financing plan including project funding
application(s) and to evaluate environmental impact and other aspects required

for project financing and permitting.
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7. A construction and installation management plan should be developed and
should include prioritization of project facilities to develop construction/

installation sequencing.

8. The detailed design required for preparation of construction documents for
various segments of the project should be developed. An updated opinion of
probable costs should be prepared.

9. Project operation and maintenance procedures should be formalized and
adopted to assure that the project adequately meets regional water supply

requirements for all customers.
7.4 SCHEDULE
Based on the water supply conditions of the region as discussed earlier in this report,
the initial implementation requirements should be started in 1989, if possible. Generalized

schedules of significant project activities and milestones for implementation of the regional water

supply system are shown on Tables 7-4 through 7-6.
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TABLE 7-4

GENERALIZED SCHEDULE
PROPOSED FACILITIES
MIDLOTHIAN SERVICE AREA

Time in months
0 2 4 6 8 10 12 14 16 18 20 22 24

Design O X

Preconstruction Phase

Advertise X--X
Pre-bid conference

Prequalification submittals X--X
Bid opening X
Award X
Notice to Proceed X

Construction

Yobilization X-X

Nine Installation ) G X

Line Testing and Cleanup X---X
WTP/PS sitework X---X

Equipment installation X----X

Piping and electrical

Startup and Testing X----- X



TABLE 7-6

GENERALIZED SCHEDULE
PROPOSED FACILITIES
ENNIS SERVICE AREA

Time in months
0 2 4 6 8 10 12 14 16 18 20 22 24

Design O X

Precanstruction Phase

Advertise XX
Pre-bid conference

Prequalification submittals X-
Bid opening

Award

Notice to Proceed X

Fa W aWa

Construction

—Mobilization X-X
ine Installation ) QR X
Line Testing and Cleanup X---X
WTP/PS sitework X----%
Equipment installation X----- X
Piping and electrical
Startup and Testing ) QU X
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TABLE 7-5

GENERALIZED SCHEDULE
PROPOSED FACILITIES
WAXAHACHIE SERVICE AREA

Time in months
0 2 4 6 8 10 12 14 16 18 20 22 24

Design Kemmmmmen X

Preconstruction Phase

Advertise X-X
Pre-bid conference

Prequalification submittals X-
Bid opening

Award

Notice to Proceed X

2% > L

Construction

— Mobilization X-X
Line Installation ) QP X
Line Testing and Cleanup X----X
WTP/PS sitework X---X
Equipment installation ) X
Piping and electrical
Startup and Testing X----- X



TABLE 7-6

GENERALIZED SCHEDULE
PROPOSED FACILITIES
ENNIS SERVICE AREA

Time in months
0 2 4 6 8 10 12 14 16 18 20 22 24

Design X-mmmmmee X

Preconstruction Phase

Advertise XX
Pre-bid conference

Prequalification submittals X-
Bid opening

Award

Notice to Proceed X

> o< >

Construction

~—Mobilization X-X
ine Installation ) QO X
Line Testing and Cleanup X---X
WTP/PS sitework X----X
Equipment installation X----- X
Piping and electrical
Startup and Testing ) Q. X
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QUESTIONNAIRE FOR
ELLIS COUNTY WATER STUDY

Agency

Date

Please return this compieted questionnaire to:

Espey, Huston & Associates, Inc.
17811 Waterview Parkway, Suite 400
Dallas, Texas 75252

ATTN: Bill Moriarty
Please contact Bill at 214/669-9600 if you have questions

WATER SUPPLY

1.

3

Provide a map showing limits of your current service area. Also indicate any

known or anticipated expansion of your service area and the timing of the

expansion.

Do you purchase all or part of your water supply on a wholesale basis from

another agency? . If so, please describe.

Provide map showing location of water supply facilities

0

c o O ©

Raw water intake, pump station and transmission line
Treatment facilities

Wells

Distribution system including pump station

Ground and elevated storage



4, Provide the following information on your current water supply source.

Source
a) Wells No. Capacity MGD
MGD
MGD
MGD

b) Surface Water

1) Raw (Source)
*Water Rights (MGD)

2) Treated (Source)

Supplier
Quantity (MGD)

*If water rights are held by other agency, provide name of agency, contract
quantity and length of contract.

Please list the cities you serve and indicate whether wholesale or retail.

Also indicate what entities other than cities that vou serve. Retail or

wholesale?

3. Type of Agency. Please describe your agency.

(a} Investor Owned

(b)  Non-profit corporation
(c) Utility district
(d}  Authority
(e) Other (describe)

19



6. Provide the following population data for your service area:

Historical

1960
1970
1980
1986

Projection
1990
1995
2000
2005
2010

Source of Projections

7. Provide the following information concerning water consumption:
Historical 1960 1970 1980 1986
Average day demand
Maximum day demand
# of customer connections
Gallons per capita per day
Projected 1990 2000 2010

Average day demand
Maximum day demand
Gallons per capita per day
Source of projections

Water demand may be in MGD (million gallons per day) or gpm (gallons per

minute). Please indicate units used.

8. Provide the following information on existing and proposed expansion of your

water supply facilities:

Raw Water Pumping Facilities

Current capacity MGD
Ultimate capacity MGD

Il

Planned expansion
Scheduled in-service
(year)

Estimated Construction
Cost

MGD




Capacity
Size

Length

Current capacity

Ultimate capacity

No. of tanks

Storage capacity
of each tank

Current total
storage capacity

No. of tanks

Storage capacity
of each tank

Current total
storage capacity

Raw Water Piceline

MGD

Planned new line
Capacity MGD
Size
Length

Scheduled in-service

—————————————————
———————————
tt————————————

{(year)

Estimated Construction
Cost

Treatment Facilities

MGD
MGD

Planned expansion MGD

Scheduled in-service

(year)

Estimated Construction
Cost

Ground Storage

Planned additional
storage capacity GAL.

Scheduled in-service

(year)

Estimated Construction
Cost

Elevated Storage

Planned additional
storage capacity GAL.

Scheduled in-service

(year)

Estimated Construction
Cost




0.

11‘

New Wells

a)  Capacity

Scheduled in-service {year)

Estimated construction cost

b)  Capacity

Scheduled in-service (year)

Estimated construction cost

IMPORTANT

For any of the above facilities for which you indicate a "planned expansion,"

please list any of the planned facilities that are currently under contract,

under construction, or for which you have a firm commitment to construct.

Provide current rate schedule for water service. Provide copy of most recent

operating budget and/or annual report showing annual revenues, O&M costs.

Provide chemical analysis of water source and indicate any treatment that is
provided. Note any problems associated with meeting the requirements of the

Safe Drinking Water Act and State Drinking Water Standards.

Describe significant customer complaints associated with taste, odor, color,

pressure.



L2.

13.

14,

Please identify any Capital Improvement Programs, Engineering Reports or
Planning Reports you have that may relate to or be useful in this county-wide

planning effort for water supply.

We would appreciate receiving a copy of the above. Please indicate if we need
to return the reports to you.

Do you consider your existing water supply adequate to meet your ...

YES NO

. . . Present Needs

.+ Year 1990 Needs
. . . Year 2000 Needs
.+. Year 2010 Needs
« «« Year 2050 Needs

[f you do not consider your existing water supply adequate to meet your short

or long range needs, is your entity actively planning or negotiating to meet

your present or future needs? . If ves, please describe.

Do you anticipate that your entity may need to obtain an additional water

supply through purchases from another entity? Yes No
if ves,
approximate yvear
Treated Water Yes No
Untreated Water Yes No




—

15. Is your public water supply "Approved" by the State?

Please provide the name and telephone number of the person in your organization

who can be contacted ccncerning questions or additional information on the above

requested data and information:

Name
Telephone No.
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i TARRANY COUNTY WATER CONTROL AND IMPA. VEMENT /
DISTRICT NUMBER ONE

800 East North Side Drive

—_ Fort Worth, Texas
- JARD OF DIRECTORS "'-:*Z"i’:m.‘% :_'.0. Bo:t;,”ql?
i i A - Wo exas 76106-0508
Burford |. King, President R AT T ort .
George W. Shannon, Vice President \‘3, '.a\' X -".‘.5!;' Arca Code 817-335-2491
Victor W. Henderson, Secretacy NSRRI
Charles B. Camugbcll, Ju Herss”
Hal S. Sparks James M. Olivet
Genersi Manager

May 19, 1988

Mr. Danny Vance

General Manager

Trinity River Authority
P. 0. Box €0

Arlington, Texas 76010

Dear Danny:

The District has been requested to supply 1.58 mgd of water to
the Superconducting Super Collider facility if built in Ellis
County.

As you are aware, the District currently has a 72-inch pipeline
from Cedar Creek in the vicinity of the proposed 1location.
Within 9 months, a second 90~-inch pipeline from Richland-Chambers
Reservoir should be operational in the same vicinity.

If the Superconducting Super Ccllider becomes a reality in Ellis
County, the District is committed to provide the 1.58 mgd
necessary for 1its operation. The District has had a long-
standing working relationship with the Trinity River Authority
and we will work with or through the Authority to supply the
necessary water to the Super Collider facility.

very truly yours,

(Fames M. Oliver -
General Manager A

JMO:sw
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TARRAN: COUNTY WATER CONTROL AND IMPROVEMENT

, DISTRICT NUMBER ONE
/ 800 ast Notth Side Dtive
. Fore Worth, Texas
b AD OF DILECTORS J"‘?‘i‘\ P Worch, Tenss 761060308
H H ¥ ) Y oft + JER8S M
g o T AN \ﬁ)ﬁ't) Anex Code #17-333:2491
Victor W. Henderon, Secrerary Q\,‘ A
Charles B. ﬁbeu. . - Tha. .
Hal 8. Sparka 1Bl . James M. Otivee
(I R - Cesenl Managwt
PROJ CT/PROPOSAL NO, 2203120
oate Receven,__ AUG 29 1988 2
August 186, 1988
Mr. Bill R. Smith, Manager
Water Resources Planning
Trinity River Authority of Texas
P.O., Box 240
Arlington, Texas 76010
Re: Trinity River Authority of Texas
Ellis County and Southern Dallas County Water Supply study
—_ Dear Bill:

As we have discussed, tha District has recently completed a
service area study which identifies the Ellis County area as
being within a logical service area for the District since, in
the near future, wa will have two major water transmission lines
through Ellis County. The main concaern the District has with
serving this area, however, is tha ability of the local custoners
to provide terminal storage to minimize peaking off the
District'as pipelines. We feel the teérminal storage problem can
best be resclved by a single regional entity with combined
resources and a regional plan.

The District has had a long and satisfactory relationship with
the Trinity River Authority and we feel the TRA has proven its
ability to successfully create and oferate regional water and
wastewater systems. Therefore, the District is very willing to
enter into discussions with the TRA concerning supplying raw
water to the Ellis County area.

aincgrely,

-«:’WA ﬂ’( O (%

James M. Oliver
General Manager
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REGIONAL SUMMARY
ALTERNATE #1

Flanning Year
Midlothian Gervice Area Annual Caost
Waxahachie Service Area Anndal Cost
Ennis Service firea Annual Cost
Regional Annual Cost

Reqional Gross Demand MBGD
Reqgional Cost per 1000 Gal
Midlothian Service firea Capital Cost

Waxahachie Service Area Capital Cost
Ennis Service Area LCapital Cost

199¢

4,602,799
3,123,386
3,852,085

11,578,270

11,07

19,178,027
6,725,011
16,540,787

42,445,825

2000

5,431,582
1,857,786
4,689,514

13,978,882

15,09

2.54

5,850,496
3,548,554
3,527,382

12,926,432

DATE OF
TIME LF

2010

& 279,990
5,155,892
5,278, 75

17,414,654
20,79

2.29

35,304, 062
10,846,639
15,185,310

51,356,011

FPRINTOUT:
PRINTOUT:

2020

8,621,007
4,668,208
6,165,541

19,454,756
27.92

1.91

9,456,726
3,510,955
4,732,744

17,700,425

G/ 208y
U2z 44 PM

2050

10,497,447
b,704,899
&,713,990

23,916,332

T4, 90

1.88

156,602
26,283
27,378

210,263

PRELIMINARY
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Alternate 8! - Raw Nater Source: ICWCID #1 PIPELINE DIVERSION WITH TERNIMAL STORAGE 1M JOE POOL LAKE DATE OF PRIKTOUT:  01/30/89
Nater Treatsent Plant Service Area - Nidlothian TINE OF PRINTOUY: 08:58 AN
Entities Served - Nidlothian: Red Dak; Rockett: Buena-Vista Bethel; Raypeari; S5C
Plasning Year 1990 2000 2010 2020 2030

New Raw Mater Deaand - MED

Average 1.%0 2.06 1% &.88 .1

Prak 2.00 3.60 4.12 1.92 3.7 19.42
bross Raw Water Desand - R6D

Average 2,87 3.4 8.2 10.09 11.99

Peak 2.00 5 L 12,46 0.18 21.%8
CAPITAL COSTS Units Dellars Uaits Dollars Units Dollars tinits bollars Unsts bollars

Raw Water Costs - Source Developaent
Reservoir
Land

Sub-total Raw Water Developsent Costs

Raw Mater Delivery

Intake Structure & 5500,000 ea. ) 300,000 0 ] 0 0 0 1 0 0
Land € $5,000/acre 0 0 [ ] 1 0 0 0 0
Pusp Station & $750/np 0 0 [} 0 0
Land 0 $5,0007acre [ 0 [ 0 0 0 [} 0 0

Pipeline Size $/LF
4 101 0 0 0 0 0 ] 0 [} [
L ¥4 63 0 ¢ [ ] 0 L] [] 0 0
34 78 (] 0 0 0 [ 0 0 0 0
METI ‘ 30 M [} ¢ b 0 [} [} 0 0 0
ﬁﬁ&? {WH g q { & ﬂ?{ ;: iﬁ 19,000 moo: g ' : 30 " ’ " " '
F B R 0 18,00 ,000 o 0 ] 1]
)( 3 /46. divid 20 l 0 0 0 0 0 6 0 0 0
18 38 0 0 L] 0 0 0 0 0 0
16 34 0 0 0 0 0 [ 0 1 /]
&M W 59‘7‘ 12 25 [] 0 9 ] [ 0 0 0 0
£-Hay t $25,000/01)e [} 89,982 [} [ 3 75,000 1] 0 0 0
Sub-total Raw Nater Delivery Costs 1,539,942 [} 1,025,000 0 [

Treatsent and Convevance
Treatsent Plant

Phase | @ $800,000/M6D 4.00 3,200,000 0 0 0 ¢ '] ] 0 ¢
Phase 11 1 $900,000/460 [ 0 5.00 4,000,000 ] 0 0.00 [} 0 0
Phass 111 £ $800,000/R5) 0 [}] 0 1] 8.00 4,400,000 0 0 ] 0
Phase IV € $800,000/160 0 0 0 ¢ L] 0 0.00 4,400,000 0 0
Land € §5,000/acre 5 25,000 0 0 ] [] [ [ 0 0
Pusp Station 4 $750/hp 118 88,500 9 6,750 118 28,500 102 Th,500 143 107,250
Laad 1 $5,000/acre 0 100,000 0 ¢ 0 0 ¢ 0 (] 0

Pipaline Sire $/ILF
" 101 0 [ ¢ 0 0 ¢ ] 0 0
? ] [ ¢ [ ] 0 [ [ 0 []
3 Ts [4 ¢ 0 ] 0 [ [ ] 0
Yo Y] [ 0 0 [] 0 0 [ 0 0
n n [} 0 [ 0 0 [ 0 0 0
b % ] [ 0 [ [ () L] [ []
0 2 [ [ [ [] 0 [ [} [] ¢



Right-of -Way

Sub-total Treateent & Conveyance Costs

Interconnetting Lines
Kight-of -Nay

Sub-total Intercoanecting Lines

TOTAL CONSTRUCTION COST

Engsneering and Construction Contingency

Inpleaentation Administration

Fisancial - Interest During Comst Atter Ist yr
TOTAL CAPITAL CDST

TOTAL RESERVOLK COST

ANMJAL COSTS

18 38 90,900
14 kL) 89,800
12 bel 7,400
] 17 27500
e $25,000/m1 e ]}
12* $23 0
€ $25,000/sile 0

202

n

LH

Proposed Systes Debt Service 8.31; 20 years
Reservoir Dk

Raw Mater Puse Station QL M

kaw Water Pusp Station Energy
Raw Mater Pipeline 0 & 4

Mater Treatment Plant O L A
Treated Mater Pusp Station DA N
Treated Mater Pusp Station Energy
Treated Mater Pipeline 0 L K
Interconnection Line D & M
Reservoir Storage Space Use Fes
Existing Facility Dedbt Service
SERVICE AREA ANNUAL CDST SUBTDTAL
RAN WATER PURCHASE, ONIiT COST
RAN MATER PURCHASE, MWNupL COST

TOTAL ANNUAL COST FOR MIDLOTHIAN SERVICE AREA

UNIT COST FOR TREATED/DELIVERED WATER ($/1000 gal)

CRE= 10567
0.2% 1 Reservoir cap cost x 1.2

3% x RWPS cap cost 5 1.2
hp x . 744c8760 280.08/kwhr
11 1 RY Pipeline Cap cost 1 1.2

$0.55/1000 gal
33 THPS cap costs x 1.2

hp o3 L T4620760 x80. 0. 0B+KUHR
11 X Td Pipeline Cap cost x 1.2

11X Th Interline Cap cost x 1.2

(Avg. New Hater + Evap) X Unit ¢

3,454,200
1,053,200
185,000
47,500
1,020,833

13,134,195

2,626,839
2,678,3%
137,41

19,178,027

2,028,342
]

0
0
11,460

376,133

3,188
81,590
5,09

0
31,000
1,285,961

4,081,470
0,469

521,39

§,602,799

438

coo oo

<

oS o o o

4,006,750

901,350
LTI R
225,019
5,850,494

0

27,048,704
0

¢
0
11,400

122,700

3,429
#6,39%
85,99

0
52,400
1,280,431

3,431,562

413

90,900 1,454, 200
89,800 3,053,200
7,400 185,000
20560 487,500
M 1,020,833

14,869,233

55,000 1,375,000
10 260,417

1,635,017

12,329,430

3,465,730
3,505, 49
923,213

25,304,042

3,292,102
0

0
0
22,800

1,250,473
8,815
128,065
171,838

16,500
34,200
0

4,942,812
0.85

1,332,178

oo o oo
o D o O o

5,476,500

1,293,300
1,321,208
383,710

9,436,726

3,673,172
0

L]

0

22,800
2,025,560
8,369
181.410
171,838

18,300
5,400

4,137,257
0.%0
2,443,750

8,421,007

.34

[R——

oo o oo

107,230

21,450
L]
5.023

136,602

3,823,172
0

0
0
22,800

2,806,493
13,230
254,170
171,830

16,500
59,700

7,021,503
0.90
3,475,330

10,497,433

2.9

- =~
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Alternate 8! - Raw Water Source: TCNCID ¢1 PIPELINE DIVERSION WITH TERMINAL STORABE IN LAKE MAXAHACHIE

Hater Treateent Flant Service Area - Mardhachie
Entities Served - Vacahachie; Italy; Miléord

Planning Year
New Raw Nater Deaand - M6D
Average
Peak 2.00
Gross Ram Water Desand - NBD
Average

Peak .00

CAPITAL COSIS

Raw Water Costs - Source Developeent
Reservolr
Land
Sub-total Raw Mater Developsent Costs

Raw Nater Delivery

Intake Structure & $500,000 ea,
Land o #5,000/acre
Pump Station ¢ $750/
Land & $3,000/acre
Pipeline Size

L]

Q2

34

30

27

2

20

18

14

12
Right-of -Hay ¢ $25,000/m le

Sub-total Ram Water Delivery Casts

Irestaent and Conveyince
Treataent Plant

PHASE | @ $800,000/M50
PHASE 11 § $800,000/M6D
PHASE 111 2 $800,000/M60
PHASE |V 2 $800,000/M50
Land € $5,0007acre
Pusp Station 2 8750/
Land & #5,000/acre
Pipeline Size
;]
2
%
30
n
H

0

$ILF

101
g
74
[
51
Jo
LY
M
M
ol

$ILF

H4
[}
7
o5
9
%
42

Units

32,100

[}

0.00
0.00

0.00

14

2000 2010
0.48 0.89
0.96 1.38
b.01 1.52
12.62 15.04
Dollars Units Dollars Units
500,000 0 0 ]
0 [ [ 0
0 1]
[] 0 0 0
0 ¢ 0 0
[ 0 0 0
[] ¢ [} 0
[ 0 [ 0
0 0 [ 1]
0 0 0 ]
0 0 0 0
0 0 [ ¢
0 0 0 [}
817,500 0 L] 32,700
154,000 0 ' 4
1,472,390 [}
0 0.00 0 0.00
0 00 2,400,000 0.00
0 0,00 [ 3.0
] 0.00 [ 0.00
0 5 25,000 0
16,300 7 3,230 9
30,000 0 [ 0
0 1] 0 0
[ 1 9 0
0 ¢ 0 0
0 ¢ [ []
[ 1 [} 0
0 [ [ 0
0 0 [ 0

Dollars

-0 o O

L — - A )

817,500

154,030

$72,30

2020

.02
404

§.07
8.4

Units

o o

LB -0 - I~ B — B BN N - - <

-

0.00

0.00
5.0

-4

< o

e 0o 0 00 OO

DATE OF PRINTOUT:
TINE OF PRINIOUT:

Dollars

o 0o o o

o0 e voeCD oS

———————

2,400,000

1,500

<

o G e o000

2030

L
(]

10.39
20.18

Units

(-3 -3

L - R I - A WY -

-

0.00

0.00
0.00

Fi]

- e o Do oD

)

03730769
09:01 M

Bollars

o O o o

CoOoOocOoocooC oo

e§°oeee

o 00000

,. v
R g

»

PRV SN &

v
v

“ W

H

N R



18 18 (] 0 0 0 ¢ 0 0 (] 1]
18 M 0 ] 0 0 ] 0 [} ¢ 0
12 i 77,100 1,927,500 ¢ [ 17,100 1,927,500 0 0 0 0
i ¥ 35,900 410,300 ) 8 35,900 410,300 0 ) 0 0
Right -of -Nay ® $25,000/a1 10 21 515,038 0 0 el 535,038 0 0 /] a
Sub-total Treataent & Conveyance Costs 3,133,338 2,430,250 5,479,508 2,404,500 18,000
Interconnecting Lines 12* 0 0 ¢ ¢ 33,300 812,500 0 0 ¢ [
Right-of-way # $23,000/01 ¢ L] ['] 0 0 [ 157,470 0 0 1] 0
Sub-total Intercosnecting Lines 0 '] 990,170 ] )]
TOTAL CONSTRUCTION COST 4,605,447 2,430,250 7,442,088 2,404,500 18,000
SERRSRERE I RIBZERE SEZSEEZRAE SZAZIREET ZEEREXZEZ
Engineering and Construction Contiagency 92i,113 484,030 1,488,418 480, 900 3,400
Inpleaentation Administration §19,55% 493,11 1,518,166 490,518 1472
fFinancial - Interest During Const After Ist yr 258,434 136,483 417,98 135,037 1,011
TOTAL CAPITAL CaGST 4,775,011 3,549,354 10,884,63¢ 3,510,955 24,283
Aamaansdn 2t 1] EEFNEASET EEEIZEESE TEEEIAXET
TOTAL RESERVOIR COST [] [}
MNUAL COSTS
Proposed Systea Debt Service 8.31; 20 years CRfs 10567 110,832 1,085,408 1,523,253 1,519,280 1,519,280
Reservoir D & K 0.21 I Reservoir cap cost x 1.2 ¢ [] 0 0 [
Raw Water Pusp Station O b 32 1 RNPS cap cost x 1.2 0 [} [ 0 0
Raw Water Pusp Station Eaergy hp x .T45xB740 x$0.00/kubr 0 0 ] 0 0
Raw Nater Prpelise C & N 12 1 R¥ Pipeline Cap cost x 1.2 9,810 9.810 19,820 19,620 19,620
Mater Treataent Plant 0 & M $0.35/1000 qal 895,345 1,206,508 1,509,640 1,620,803 2,085,793
Treated Mater Pusp Station 0 4 B 31 12 TWPS cap costs 1 1.2 378 %7 816 02 1,620
Treated Mater Pusp Station Erergy hp x . 746xB760 1$0.0.084KWHR 7,319 10,979 15,484 18,821 31,308
Treated Water Pipeline G 4 N 11 1 T8 Pipeline Cap cost x 1.2 30,454 30,454 60,907 40,907 60,907
Interconnection Line D & 0 {2 X TW [nterline Cap cost 5 2.7 0 0 9,990 9.9% 9,990
Reservoir Storage Space Use Fee 93,600 95,200 97,400 100,200 103,800
Existing Facility Dedt Service 1,287,200 1,287,700 1,685,900 19,200 0
SERVICE AREAR ANNUAL COST 5UBTOTAL 1,035,239 3,726,824 4,723,205 1,948,793 1,832,378
RAN MATER PURCMASE, UNIT COST 0.49 0.6% 0.83 0.%0 0.90
RAN WATER PURCHASE, ANNUAL COST Avg. New Water ¢ Evaporatioa 88,148 130,982 232,488 9,415 2,872,521
TOTAL ANNUAL COST FOR WAXAMACHIE SERVICE AREA 3,123,388 3,837,784 5,155,893 4,640,208 8,704,899
UMIT COST FOR TREATED/DELIVERED WATER ($/1000 gal} .92 1.7 .8 1.4 Ln

-
e
t
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Alternate Bl - Ram Nater Source: TCNCID 8! PIPELINE DIVERSION WITH TERMINAL STORASE IN BARDMELL

Water Treataent Plynt Service Area - Eamus

Entities Served - Ennis with East Barrett; Boyce; Palaer; Bristol; Ferris; Wilaer

Planning Year

New Raw Mater Desand - W6D
Average
Peak 2.00

Bross Raw Mater Deaand - MGD
Average
Peak 2,00

CAPITAL COSTS

Raw ¥ater Costs - Source Developeent
Reservoir
Laad

Sub-tatal Raw Hater Deve]opseat Costs

Raw dater Delivery

Intake Structure @ $500,000 ra.
Land € 15,000/acre
Pusp Station € $750/mp
Lang @ $5,000/acre
Pipeline Sire

L]

2

18

)

2

n

20

18

16

12

Right -of ~Hay € #25,000/ail0
Sub-total Raw Water Delivery Losts

Treatsent and Conveyance
Treataent Plant

PHASE { € 3600, 000/06D
PHASE 11 & $B00,000/M60
PHASE (1] @ $800,000/N6D
PHASE fv 2 $800, 000/M60
Land € $5,000/acre
Pusp Station ¢ $750/hp
Land 8 $5,000/acre
Pipeline Size
"
(¥4
38
0
n
b}

0

$/LF

$ILF

101
]
74
N
51
%
2

0.91
1.8

4
L

Units

12,700

5.00
.00
0.00
0.00

19%0

Dollars

40,133

-————

1,042,733

1.2
.52

5.48
10,98

Units

D O 0000 T o C

- 0 0 C oo

2000

Doliars

o e oo

oS O 0 O 00000

Py,

2,13
L

1.04
14,08

Units

=

E=JE I - I - 3

12,700

o o

2010

Dollars

357,400

oo 0o 9 O C

4.05
8.10

8.76
17,52

Units

o o

o0 0 o000 oo =4

-

0.00
0.00
0.%0
.00

- 0 D o O o O

DATE OF PRINTOUY:
TINE OF PRINTOUT:

2020

Dollars

o o oo

O e 00 0000 o0

3,200,000

41,250

- 0 0o 0 O e 9

3.81
.82

10,32
.04

Unats

cocodoooo0c e

<

)

03/30/89
08:54 At

2030

Doliars

o oo o

o o0 Cc o oo

OEO@OOO

S0 o D OO



18
14
2
8
Right-of -Way

Sub-total Treateest b Coaveyasce Losts

Interconnecting Lines 12°

Right-od-Way
Sub-tatal ntercoanecting Lines
TOTAL COMSTRUCTION COST
Engineering and Construct:on Contingency
lapiesentation Adetnistratioa
Financial - Interest During Coast After Ist yr
TOTAL CaPITAL COST

TOTAL RESERVOIR LOST

ANNUAL COSTS

Proposed Systes Debt Service §.51; 20 years
Reservorr O & N

Raw Water Pusp Station O 4 N

Ran Nater Puap Statrom Energy

Raw Water Pipeline O k M

Water Treatment Flant D A N

Treated Hater Puep Station D4 A

Treated Water Puap Station Energy
Treated Water Pipelane 0 & N
interconnection Line 3 b N

Reservoir Storage Space Use Fee

Existing Facility Debt Service

SERVICE AREA AMNuAL COST

RAW WATER PURCHASE, UNIT COST

RAN MATER PURCHASE, AWM. COST

TOTAL ANNUAL COST FOK EMNIS SERVICE AREA

UIT COST FOR TREATED/DELIVERED WATER ($/1000 gal)

38 L0 1,573,200

M4 65,800 2,237,200

o] 17,300 432,300

7 51,500 1,045,500

# $25,000/a118 35 880,482
10,288,132

$25 0 0

0 $25,000/aile [ 0
0

11,328,044
BERSEREER

01 7,265,613

1" 2,310,925

a 836,184

16,540,297
EngREinEE

[

CRF= . 10367 1,747,865
0.21 1 Reservoir cap cost x 1.2 []
31 5 RWPS cap cost ¢ 1.2 [
hp v .TAbxB740 1$0.08/kehr 0
11 X RN Pipeline Cap cost x 1.2 5,791
$0.55/1000 gal 750,808
31« THPS cap costs x 4.2 1,483
hg x .745x8760 x40.0. 0BeKNHR 8,754
111 T¥ Pipeline Cap cost x 1.2 83,461
I3 1 T¥ lnterline Cap cost & ).2 ¢
25,000

947,000

3,590,161

0.49

Avg. New Nater + Evaporation 201,924
1,832,085

2.8

LN~ - ~]

2,415,7%

483,150
92,813
135,489

3,521,382

2,120,403
0

0
0
5,791

1,100,110

2,052
3,733
(AR Y]

(1]
28,100
967,000

4,324,850
0.7
R YN

4,601,514

LU

41,400
45,800
17,300
81,300

41,200
9

1,573,200
2,237,200
432,500
1,043,300
880,682

8,417,082

1,030,600
193,076

1,223,074

10,399,758

2,019,952
2,121,381
584,050

13,185,310

1,911,310
0

0
0
11,582

1,413,280

3.780
n,ie2
124,922

12,360
12,200
1,432,800

5,978,758t

.53

e o oo

3,240,230

448,250
661,213
182,029

4,132,144

BANSSRERL

2,106, 41
0

0
[]
11,582

1,758,570

3,265
101,945
126,922

12,360
17,400
A, 800

1,320,955

4,148,341

1.93

oo o oo

=4

18,750

3,750

21,38

EIRERFTZL

2,104,701
0

0
0
14,582

2,111 ,8%
3,94
115,013
128,922

12,340
44,300

512,15
0.%0
2,181,240

8,713,990

1.75



REGIONAL SUMMARY
ALTERNATE #2

Flanning Year
Midlothian Service Area Annual Cost
Waxahachie Service Arsa Annual Cost
Ennis Service Area Annual Cost
Regional Annual Cost
Regional Gross Demand MGD
Regional Cost per 1000 Gai
Midlothian Service Area Capital Cost

Waxahachie Service Arma Capital Cost
Ennis Service Area Capital Cost

S
-

1990
F.330,168

4,823,748
3,729,620

e

11,883,536
11.07

2.94

15,437,408
13,815,396
15,759,893

95,012,697

2000

6,447,931
7,605,272
6,842,921

——

20,494,124
15.09

3.72

29,875,651
24,321,397
23,599,968

77,797,016

DATE OF PRINTOUT:
TIME OF PRINTOUT:

2010

7,199,282
8,508,444
7,444,223

et ——

23,231,949
20.79

3.06

24,442,644
13,572,835
14,279,422

=2,494,901

2020

9,050,742
8,110,974
7,197,859

24,359,375
27.92

2.39

14,663,065
7,734,961
8,791,087

31,189,113

03713789
03:1 PH

2030

10,745,524
9,143,613
7,534,561

27,423,698
34.90

2.15
1,172,874
1,758,763
422,716
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b 42 87,000 2,479,000
1" 18 43,200 1,512,000
1 M
12 3 14,800 510,800
Right -of -May 0 323,000/ ie 4 1,000,9%
Sub-total Treatsent & Coaveyance Constraction Costs 9.7400,44
Interconsecting Lines 12° 23
hight-of-Nay t $23,000/nile
Sub-total Istercosmecting Lines
TOTAL CONSTRUCFION COSY 10,372,408
ARAAERESL
Engineering and Constraction Cootingency 0t 2,114,482
Topleaentation Adeinistration m 2,15,
Finascial - Interest During Coest After Ist yr a 93,74
TOTAL CAPITAL COST 13,437 408
AENZEEESE
TOTAL RESERVOIR COST L)
NINUAL COSTS
Proposed Systas Debt Service 8.31; 20 ysars ofF= 10367 1,631,214
Proposed Reservoir Dedt Service .51, 40 years CRF= 08841 ]
Resarvoir 0 & N 0.21 I Ressrvoir cap cost « .2 L]
Raw Vater Pusp Station 0 4 N 31 x RWPS cap cost 1 1.2 °
Raw Mater Pusp Station Emergy bp x T840 ab8. 08/ ke []
Raw Bater Pipeline D L D 11 1 M Pipeline Cap rost x 1.2 [T}
Water Treataemt Plant O L A $0.33/1000 qal 194,128
Treated Yater Pusp Station 0 L 0 31 1 TWPS cap costs x 1.2 1,593
Treated dater Pusp Statioe Energy Np 2 JTHexBT60 x30,0. 08KNHR 30,845
Trested Nater Pipeling D4 B 11 I TH Pipeline Cop cost x 1.2 103,886
Interconnection Line D & A 11 1 TW Interiing Cap cost v 1.2 [}
Reservoir Storage Space Use Fee 93,400
Existing Facility Dedt Service 1,263,381
SERVICE AREA ANNUA. COST 3,330,168
FEARZRENE
RAV WATER PURCHASE, UNIT COST 0.4
RAN WATER PURCHASE, ANUAL COST [
JOTAL AamAL COST FOR MIDLOTHIAM SERVICE AREA 3,330,148
SessTIRS
UMIT COST FOR TREATED/JELIVERED WATER {8/1000 gal) LX)

4,074,250

20,440,333

4,072,107
4,173,949
1,149,084
29,875,481
SERRERANE

16,009,778

3,088,024
1A,
11,98

5,940
115,005
9,3

307,153

2,558
9,10
103,088

]
L]
1,200,431

e e st

[RLTA M

87,000 2,479,000
43,200 1,512,000

14,800 310,800

& 1,000,99%

15,376,444

44,400 1,110,000
P om0,

1,320,211

14,876,473

3,379,338
3,442,441
u1,M

24,482,444

sEsRaxENS

14,043,065

4,153,434
1,422,491
15,937

32,049
420,350
”,0%

1,515,883

16,794
35,10
07,1

13,320
[}

1,417,102

0.40

833,400

e

4,050,742

LD

803,15

160,650

1,172,474

4,153,414
1,422,497
11,99

31,030
188, 084
97,8%

2,244,393

%,730
517,349
200, M

13,3%
0

L]

9,736,604

0.6

1,008,850

10,743,524

.8

Dot ?\-



) )

Alternate 92 - fan Nater Sourcer ITALY RESERVDIR ‘ DATE OF PRINTOUT: 0313/89
Sater Treatoest Plant Service Mreat Varahachis TINE OF PRINTOUT: 02:5 ™
Eatition Servad - Mazahachieg Italys Milfordy SSC; Maypearl; Buena Vista/Bethal
Plasning Year 19% 2000 2040 220 2030
New Raw Water Denand - RGD
Mvarage wn .34 wn 4.3 b 14
Paak 2.00 L 3.08 R ] 1.12 .28
Sross Raw Nater Demand - M6D
Average 5% 8.07 1.8 11,41 13.19
Peak 2.00 12.72 16,14 1.0 3.0 24.38
CAPSTAL COSTS Units Bollars Units Bollars Units Dollars Units Dollars Uity Bollars
Raw Nater Costs - Sowrce Developasat
Reservoir 0 4,420,%00 [} [)] 0
Lasd 0 3,371,600 0 (] ]
Coatiagency - Envizonaental Comflicts ] 2,112,628
Sub-total Raw Nater Developaest Costs ] 9,903,128 0 ] 4
Raw Sater Delivery
Intate Structure 0 $500,000 #a. 0 ] i 300,000 ] 0 [ 0 0
Laad € 93,000/acre [ [ H 25,000 0 ] [] 0 [} [
Pusp Station € $750/np ] ] 20 443,000 m 168,730 -] "% 1,300 1,125,000
Lasd & $3,000/acre 0 [) 10 30,000 [ ] [] [] [} [
Fipeling Size S/ILF
L) L] ] ] [} [} [ ] [} 0 0
42 ] [] L) [ ] [} (] 0 [} 0 0
A 78 [ [] [ [ [ [] [ 0 0
30 4 0 0 [ [ 0 0 ] ] ] 0
n 3 0 [ [ 0 0 ¢ 0 0 0
1} » 0 0 80,200 3,010,000 0 0 [ [ ) ]
2 12 0 0 [] 0 0 0 0 [ 0 ]
18 38 32,700 1,242,400 0 ] 0 0 0 ] 0 0
t H [] [ L] ] 0 40,200 2,045,000 ] 0
¥4 Fe] (] L] ] 0 0 0 [ ) ]
Right -of -Hay € $25,000/0ile [} 154,030 n #3,05 [ [ 11 33,084 0 ]
Sub-total Rax Nater Delivary Costs 1,302,430 4,303,009 148,730 1,823,008 1,123,000
Troatsent and Conveyance
Treataent Plaat
PHASE | ¢ $800,000/16D 4 3,200,000 (] [} [ ] [] ] 0 [
PHASE 1] ¥ $809,000/460 ¢ ] 3 2,400,000 ] 0 0 [] 0 0
PHASE 111 0 $800,000/M60 0 0 0 [] 4 3,200,000 ] [] 0 0
PHASE 1V @ 3800, 000/M6D 0 [ [] [] [ [ 3 2,400,000 0 ]
Land € $5,000/acre 10 50,000 ] [] 0 [ ° [} ] 0
Peap Station 4 TR 133 114,756 n 16,500 3 n,%0 ” 4,73 106 79,300
Land ¢ #5,000/acre 10 50,000 L ) [) 0 (] ) [] 0
Pipaline Size $/ILF
L | )] [ ) 0 ¢ [ L] ) 0 []
4 ] ’ ) ] [ [ ] ' 0 []
% T (] ¢ L] 0 [} ) [] ] 1
» 8 ¢ [) ] ’ ] [ [ 0 []
n 7 4,200 39,400 [ ) (] 1,200 239,400 ¢ 0 [} [ ]
n b 0,600 1,050,000 ] ] 2,000 1,030,000 ] [ ] 0 []



Right-of -May

Sub-total Ireataeat & Cosveyance Coastruction Costs

Interconnecting Lises
Riqht-of -Hay

Sub-total [atercosnscting Lines
TOTAL CONSTRUCTION COST
Enginoering ané Coastruction Contingeacy
lapleomntation Adainistratism
Financial - Interest During Lomst Ater Ist yr
10TAL CAPITAL COST

TOTAL RESERVOIR COST

ANNUAL COSTS

% n 9,300 379,000
19 3 (]
1] 3 0
12 B 57,000 1,425,000
[] 17 51,700 78, %00
€ $23,000/0ile ) 477,083

8,044,153

12¢ $23 0 ]
€ $23,000/0ile 6 0

9,468 543

0 1,092,313
n 1,930,199
n 31,51
13,015,3%
TR NEAAE

Proposed Systes Debt Service B.51; 20 years
Proposed Reservoir Debt Service 0.31, W yeurs
Resarvoir D & N

Ras Water Punp Station O & 0

Raw Water Pusp Statiom Energy

Raw Water Pipeling D 4 0

Nater Treataent Plant D & N

Treated Mater Pusp Station O 4 B

Treated Mater Pusp Station Energy

Traated Vater Pipalime D L B
Interconnaction Line D 4 A

Reservoir Storage Space Use Fee

Existing Facllity Dubt Service

SERVICE AREA MBIUAL CDST

RAU WATER PURCHASE, UM]T COST

RAS MATER PURCHASE, MWUAL COST

TOTAL AUAL COST FOR BATAMACNIE SERVICE AREA

CRF= 10547 1,450,073
CaF= 00041 0
0,21 1 Resarvoir cap rost « 1.2 [}

31 & RWPS cap cost x 1.2 0
hp 1 L TABTE0 x80. 08w []
11 1 R Pipeline Cap cost 1 1.2 14,91

$0.35/1000 gal 1,274,770

32 v TWPS cap costs 1 ).2 4,13
by n L T40e8740 28$0.0. 0HWKINR
121 T Pipeline Lap cont n 1.2

1T 1 74 Interline Cop cost 2 1.2 [

39,107

53,14

UNIT COSY FOR TREATED/DELIVERED UATER {$/1000 gai) .0

o0 0o

oo o0 0o

2,414,500

e

]

16,636 (bbb

L 1]

1,351,311
3,397,%0
975,48
24,328 30
ATEERLAS

14,483,072

2,301,602
1,279,480
10,810

16,740
M1
3,60

1,420,083

412
)
1,460

°
0
1,287,106
7,24,432

(X

370,040

e s

1,405,212

L%

£,500 399,000
[ 0
] 9
32,000 1,425,000
51,700 - 878,%00
b} 477,083

7,871,883

42,200 1,055,000
[T X7

1,234,811

§,293 444

MESdxkiax

1,859,089
1,090,271t
822,032

13,372,403

BEERAAERS

2,475,911
1,278,480
10,410

2,815
441,743
303

§,07,3%

5,5%
107,173
",35

12,460
'
1,685,900

——

8,154 424

.40

0,40

.

8,588,444

L4

oo o0 o o v

LR - N - -

3,297,338

1,059,488
1,000,657

M,4%
7,734,961

2,251,595
1,278,400
10,810

40,300
784,193
53,3

2,33, 708

8,208
13,930
5,335

12,660

[

3N,200

7,043,244
ERESERAAE

(X

3,740

———————

8,110,914

[ ]

oo oD o O

240,900
15,718
47,048

Amm———

1,758,763

EEENENNES

1,251,393
1,270,680
19,610

91,000
1,368,19%
75,59

2,447,891

11,070
14,347
73,11

12,480
L]

8,247,173

ZRSERRNNY

.80

86,440

——————

¥, 143,613

1.9



Alternate 82 - Raw Mater Sources ITALY RESERVEIR
Water Treatoent Plant Service Areas Emnis
Entities Served - Eanis with fast Garrett; Boyce; Paleer; Bristol, Fersig; Milsar

Plaaning Year
Mew Raw Water Desand - WSO
Average [ R}
Peak .00 1.8
bross Raw dater Desand - W60
hverage 3.
Peak 2.00 1.4
CAPITAL COSTS bnits
Raw Mater Costs - Sowrce Develepaeat
Resarvoir
Land
Contingency - Enviransental Cosflicts
Sub-total Raw Mater Developaest Costs
Ran Mater Delivery
Intake Stracture ¥ 500,000 wa. [
Laad 0 $3,000/acre [
Puwp Station 0 $750/np ]
Land ¢ $3,000/acre [}
Fipaline Size $ILF 9
L] 101 0
42 " 0
% 7 0
» [ 0
n k) 0
n % 0
0 1Y) ]
18 ] [
16 M 12,700
12 n 0
Ri ght -of -tlay 0 §23,000/0 0 2
Sub-total Ras Nater Delivery Costs
Treatsest sad Conveyante
Treatsent Plant
PHASE | € 9300,000/160 5.00
PHASE (] € 3500, 000150 0.00
PHASE 311 € $300,000/M60 0.00
PHASE 1v § $800, 000/060 0.00
Lang ¢ 15,000/acre 10
Pusp Station § 7%/ (M
Land 0 $3,000/ac7e 1
Pipeling Size I
i 101
L7 ]
X T
3 4]
n 81
] » L}

1990

Dollars

-~

o

—

-
o!ocoooooe o oo -

2000

Sollars

4,183,300
3,199,720
2,052,938

v m———

9,426,758

12,13

)

DATE OF PRINTOUT: 03/13/8%
TINE OF PRINTOUT: 03:01 M
2010 2020 2030

1.1 $.03 5.01
4.4 8.10 Y
1.04 8.7 10.32
14.08 17.52 21.04

Units Dellars Units Dollars Units Dollars

0 0 ]

[ [} [}

[} [ 0

o 0 [} ] 0 0

] [} [} | ] ]

1M 139,000 M 222,000 303 77,1%

] [] [ [ 0 0

] 0 [] [ 0 0

0 0 0 [ 0 0

0 0 [] [ 0 0

[} 0 [] ] 0 0

[} 0 0 0 0 ]

[ [ [ ] [} 0 []

[ 9 ] ¢ 0 0

[ ] (] 0 ] ]

0 ] 85,300 2,727,000 0 ]

[ [] 0 ) ] []

[] ] 12 9,0 0 )

138,000 1,11, m, e

0.00 [ 0.00 [] 6.00 0

6. 0 0.00 [] 0.0 0

3.00 2,400,000 0.00 [] 0.00 [

. ] 4,00 3,200,000 0.00 [

0 0 [ [] 0 [

» 37,300 [ 1] 51,500 [\ 62,29

[] 0 ¢ L 0 [

] [} ) [} 0 0

[] [} [ ] ] [] 0

(] L [ ’ [] 0

[] [ [ ’ ] []

[] [ [ ] ] [] (]

¢ L} [} [) [] []

"

- e

S i I Ll " o

. -



20 42
12 n 4,400
14 H 43,000
12 12,300
[ ] 17 41,300
Right-of -Yay 4 $25,000/nile 3
Seb-total Treatsest & Cosveysace Coastructios Costs
Interconaacting Lines 12 Y- [\
Right -of -Hay & $23,000/81 )¢ 0
Sub-total Iatercommecting Lines
TOTA CONSTRUCTION £08T
Enginesring and Comstruction Cestingemcy 0
Isplesentation Adainistration m
Financial - Isterest During Comst héter Ist yr [}
TOTAL CAPTTAL COST
TOTAL RESERVOIR COST
ANUML CDSTS
Proposed Systee Dedt Service £.31; 20 years CAF= 10547
Proposed Aesarveir Debt Sarvice 6.51, ¥ yeors CRFs 00041

Reservoir DG N

Raw Water Pusp Station DA M
fRaw Water Puap Station Emsrygy
Raw Water Pipaline DL B

Water Treataent Plant D & N
Treated Water Puap Station O & N
Treated Nater Pusp Station Eaergy
Traated Mater Pipelina O 4 8
Interconapction Line D & K
Reservoir Storage Space Use Fee
Existing Facility Debt Service
SERVICE AREA ANMUAL COST

R WATER PURCHASE, UWIT CoST
R0 WATER PURCHASE, MOWAL COST

TOTAL AiAL COST FOR MALAHACHIE SERVICE ARES

UNIT COST FOR TREATED/DELIVERED WATER (471000 gal)

0.21 1 Rwservoir cap cost x 1.2
31 1 RWPS cap cost 5 1.2

hy & 74428760 x80.00/kuhr

I3 1 RE Pipeline Cap cost x 1.2
$0.33/1000 gal

3L & TWPS cap costs x 1.2

Mg 1 74020740 £80,0.000KIHR

11 1 T¥ Pipeline Cap cost x 1,2

11 E ¥ Isterline Cap cost 2 1.2

)
1,573,200
2,257,200

432,500
1,043,500
#80,482

18,301,332

10,793,264

2,150,455
2,201,82
804,130
15,739,603

ARAREEERE

-3 -2 - 2 - N )

] ) (]
) 41,400 1,573,200
0 63,800 2,737,200
) 17,300 432,300
) 61,500 1,045,%0
0 3 80,82
7,412,7% 8,504,387
0 M.000 870,000
¢ LA 8 ) 1
0 1,014,173
16,162,390 9,779,355
BARREEEES EEESREEES
1,232,318 1,955,81
327,18 1,994,908
907,491 549,200
23,599,948 18,219,472
ERERERMAR A8 SR NEERE
13,764,866
2,704,423 1,540,182
1,218,982 1,218,782
10,040 10,040
3,5 10,827
113,487 209,442
TR "0
1,100,110 1,413,200
1,620 1,97
3,38 57,308
43,481 1%,
0 10,480
¢ 0
967,000 1,452,800
4,238,%!1 7,104,043
ERESSRERE ABEEBERSER
0.0 0.%0
183,%0 340,100
4,M2,90 1,404,253
L] BENREESEE
.2 2%

[ -3 - - B - - -4

1,437,851
1,206,992
10,040

18,819
384,309
75,10

1,754,310

3N
100,377
124,922

10,440

0

485,900

by b04, 359
L

0.6

3 e

o m—

1,17,

.5

o o o6 o0

o0 000

§2,750

22,714

SUEENFEEE

2,437,841
1,214,932
10,040

77,000
s
M,
2,111,8%
141
143,749
2,972

10,440

—rr e

e



REGIONAL SUMMARY
ALTERNATE #2

Planning Year
Midlothian Service Area Annual Cost
Waxahachie Service Aresa Annual Cost
Ennis Service Area Annual Cost
Regional Annual Cost
Regional Gross Demand MGED
Regional Cost per 1000 Gal
Midlothian Service Area Capital Cost

Waxahachie Service Area Capital Cost
Ennis Service Area Capital Cost

19940

3,809,994
4,875,948
3,710,617

11,996,355
11,07

2.97

16,711,234
13,815,396
15,592,997

46,119,627

2000

7,857,074
7,654,402
6,387,804

21,899,280
15.09

3.98

43,943,675
24,401,122
23,538,933

91,883,730

DAIE OF FRINTOUT:
TIME OF PRINTOUT:

2010

8,510,945
8,558,377
7,376,128

26,979,776
13,442,516
14,229,047

54,651,329

2020

11,482,943
7,894,651
7,086,765

24,464,359
27.92

2.60

18,486,665
7,442,554
8,710,048

34,639,277

0n/23/89
aP: 23 AM

2030
13,367,550
8,329,110
7,381,682

29,078,242
Zq.%0

2.28
1,445,558
567,272

339,487



‘Wlternate 43 - Raw Mater Source; JTALY / UPPER RED 0AK RESERVOIR DATE OF PRINTOUT: 037237
ater Treatsenl Plant Service Arwa: Midlothise ) TInE OF PRINTOUT: 091
Entitins Served - Nidlothian: Red Oak; Rockett

Planning Year 199¢ 2000 2010 2020 2030
New Raw Water Desasd - NGO
Average 0.00 0.00 1.48 w3 5.
Prak .00 0.00 0.00 LW 5.4 13.82
Gross Raw Nater Desand - M50 :
kverage .91 1.9 1.9 1.5 11.19
Peak 2.00 1.94 3.08 1.% 15.10 72,18
CAPITAL £OSTS Units doliars Units ol lars Units Dollars Units Bollars Umits Bollars
faw Mater Costs - Sowrce Develepamt
Reservoir [ ] 11,048,000 0 ] 0
Land 0 9,915,100 [ [ 0
Coatingency - Environsental Cosflicts §,271,9%
Sub-total Raw Nater Davelopasst Costs [} 26,035,110 [] [ [
Raw Nater Delivery
Intake Structure ¥ $300,000 #a, 2 1,000,000 9 0 0 0 0 0
Land 4 $3,000/acre 10 3,000 0 ] [ [] 0 ]
Pusg Station 2 730/mp Joo 215,000 m 241,500 L 135%,500 952 714,000
Land 0 $5,000/acre 10 30,000 0 0 [} ) 0 [
Pipeline Size $/LF
L 10 0 0 0 0 0 0 0
&2 ] [} ] 0 [ ] [ ]
3% Th ] [ [ [ 0 0 0
3 83 L] 0 0 [ ¢ [} 0 (]
27 b3 ] 0 [] [ ] 0 ¢
i) L] )] 4,500 4,225,000 0 ¢ 0 0 0
» 42 ] [\ ¢ 0 [ ] 0 0
18 13 0 92,90 3,330,200 0 ] [} (] 0
b1 u [ 0 [}] B4, 500 2,073,000 0 0
12 5 19,000 475,000 [ [] 2,9%0  2,3172,%0 [} []
Right -of -Nay * 425,000/a1 e L] 89,952 M 839,962 0 0 4 839,962 0 0
Sub-total Raw Mater Delivery Costs 241,500 b 774,902 714,000
Treatsent and Conveyance
Treataent Plant
Phase | 4 4809, 000/MED 0.00 ] 0.00 ] 0.00 0 0.00 0 0.00 0
Phase 11 2 $500, 000/M6D .00 [ 3.00 4,000,000 2.00 [} 6,00 0 0.00 0
Phase 111 ¥ $B00, 000/ 16D 0.00 0 0.00 [} 7.00 5,400,000 0.00 [] 0.00 0
Phase Iv 2 $800,000/M60 0.00 ] .0 0 4.00 [} 1.00 3,400,000 .00 0
Land ¢ §3,000/acre 10 50,000 0 0 [] ] L] 0 0 0
Pusp Station ¢ $730/hp 100 73,006 » 0,000 3] 43,7% 38t 283,7% a8 276,000
Land 0 $3,000/acre 10 50,000 0 0 [] ] 0 0 ] 0
Pipeline Size $/LF
“ 101 0 0 0 0 0
2 [ [] [] ] ]
% b 9 [] 0 ([} [ 0
» 4} ¢ [ 0 ¢ ’ []
n n 1,100 1,304,200 21,100 1,308,200 ] [ ] 0
n » b7,000 3,485,000 $1,000 3,085,000 [] ) ] (]



» 42 87,000 3,082,000
10 43,200 1,771,200
16 M
12 14,800 414,400
[} 17
Right ~of -Way 1 $23,000/aile 0 1,008,99%
Sub-total Treateeat § Conveyasce Comstruction Costs 11,464, 19
Interconaecting Lines 17 3
Right -of-Hay & 325,000/a1 10
Sub-total Istercossecting Lines
TOTAL CONSTRUCTION COST 11,444,79%
S ATARTRE
Engineering and Construction Contingeacy 201 2,208,999
Inplewentation Mainistration 17 2,114,790
Financial -~ Interest During Comst Adter Ist yr [} 842,740
TOTAL CAPITAL COST 16,711,234
ERREERARE
TOTAL RESERVOIR COST []
MNBIUAL COSTS
Proposed Systes Debt Service §.31; 20 years CRF= 10367 1,785,00%
Proposed Reservoir Debt Service 8.31, W years CRF= , 08841 []
Resarvoir G kR 0.21 1 Reservoir cap cost x 1.2 []
Raw Water Pusp Station D A B 31« RWPS cap cost x .2 ]

Raw Mater Pusp Station Emsrgy
Raw Mater Pipeline 0 & N

Uater Treatamat Plant D& A $0.35/1000 qal
Treated Mater Puap Station 5 4 O

Treated Matar Pysp Station Emergy
Treated Mater Pipeline 0 & 0

31 x TWPS cap costs x 1.2
hp x . T4528750 180, 0. 0BKNE 52,280
11 3 TH Pipeline Cap cost x 1.2 13,1%

hp & 74028740 280.08/kwhr )
{1 1 R Pipeline Cap cost x 1.2 3,700

194,728

2,700

interconnection Line 0 & N ST X ™ Interiine Cap cost 5 1.2 1]
Reservoir Storage Space Use Fee 0
Existiag Facility Dedt Service 1,263,381
SERVICE AREA AmmuAL COST 3,409,194

ZSBAREREE
RAN MATER PURCHASE, UN1T [OST .00
RAN WATER PURCHMASE, ANNUAL COST 0
TOTAL MetUAL COST FOR MIDLOTWIAN SERVICE AREA 3,409,994

TErieann
DNIT COST FDR TREATED/DELIVERED WATER (#/1000 gal) .63

4,080,500

30,095,110

5,009,022
5,139,402
1,490,181

3,943,473

EEFBETERR

38,013,424

2,397,314
3,360,940
5,453

8,100
154,43
9,72

107,155

4,860
4,103
1,19

3
0
1,280,431
7,857,01

ASEREIERAN

6.03

¢

—————

1,857,074

3.9

81,000 3,082,000
3,200 1,771,200

14,000 418,400

-

8 4,008,996

16,915,346

44,000 1,110,000
8 00,22

.-

1,320,227

18,477,203

SEFEREREAN

3,499,455
3,749,304

2,979,174

1,477,391
3,360,944
0,433

16,794
325,100
9,762

792,93

6,307
125,99
4,19

13,320

0

0

9,492,549
xRS BANERE

0.03

19,3%

e L

8,516,943

.9

[ -~ N —J

12,660,712

2,332,142
2,382,783
711,02

18,485,043

11,135,215

EEEESAEEE

11,462,943

.51

oo oo

990,000

£3TTREIRET

198,000
201,960
53,398

1,443,534

ARERIXERT

4,804 A9
3,360,944
2,41

9,120
1,338,340
181,108

2,248,393

26,730
517,59
246,799

12,812,877

IRKXXRERE

.22

554,873

13,367,550

A Y



)ltmutl 83 - Raw Water Sourcer IYALY / UPPER RED OAK RESEAVDIRS

Nater Traataent Plant Service Mpar Naxahachie

Entities Served - Wanahachie; Italy; Miltord; SSC; Maypearl; Buena Vista/Bethel

Plaming Year

New Raw Water Desand - BGD
Average
Prak 2.00

Gross Raw Nater Desand - M6D
fverage
Peak 2.00

CAPITAL COSTS

Raw Water Costs - Sowrce Developamnt
Reservoir
Land
Contingencey - Envirosesstal Conflicts

Sub-total Raw Water Developsent Costs

Raw Water Delivery

Intake Strocture 4 $300,000 ea.
Land & $5,000/acre
Pusp Station & $750/%
Land & 43,000 aLre
Pipeline Site

“w

LY

%

30

7

n

)

18

16

§2
Right -of Vay  $25,000/nile

Sub-total Raw Sater Belivery Costs

Treatoent and Coaveyance
Traatoent Plant

Mase [ . & $800, 000/960
PMhase 1] 4 $500,000/960
Mase {11 € 5000, 000/M50
Phase IV 4 $900,000/160
Land 1 #3,000/acre
Pusp Station * $7T30/m
Land & $35,000/acre
PMipeling Size
L}
L7
Y
»
n
n

$ILF

10
]
[

s?
]
2
b |
u
e

$ILF

10}

T

Units

L- - -]

32,700
0

4,20
2,00

1190

o o0 O 9 00

1,242,600
(]
0

13,850

o

1,397,430
3,200,000

50,000
14,730
50,000

- & > e

75,400
1,030,000

8.07
16. 14

Units

Dollars

4,420,000
3,578,400
7,112,428

L AR K - - -

$.00
9.00
§.00

2010

Bollars

~
-

-
0§°° - o

o0 0 0000 oo

7,500

11.81
n.n

Units

-
°§OO°°°°°°

—
-

e
o2o82888

DATE OF PRINTOUT:
TINE OF PRINTOUL:

020

bollars

11,000

~

-

£
ﬂgeoeeaoeo

| B
| 8

2,622,004

2,400,000
0

8,2

13.19
%.4

Units

o0 0 00 0o oo

L -4

2N
04:49 .

2030

Bollars

R - B - I - - - B -

ogebeoo

L K- I N N -]

- -



2 42 1,500 3¥9,000

1] 18 ]

Ib u 0

17 Yl 57,000 1,425,000

3 7 31,700 78,900

Right-of-Nay € $23,000/8i 10 27 477,083

Sub-total Treatesst 3 Conveyance Comstructios Costs 0,064,133
Interconnacting Lines 172° $23 ] 0
Right of ~tlay 4 $25,000/0i e [ 0

Sud-total Intercesmectiag Lines ]

JOTAL CONSTRUCTION COST 9,461,343
EXSSEEEES

Enginsering and Construction Comtiagency 21 1,892,313
Inplegentation Mdainistration m 1,950,159
Financial ~ Interest During Const After ISt yr L} 531,361
TATAL CAPITAL COST 13,815,3%
EZSEBENES

TOTAL RESERVDIR COST L]

NURIML COSTS

Proposed Systes Dedt Service 8.31; 20 years CRFa . 10387 1,459,873
Proposed Reservoir Debt Service §.51, 40 years  [RF= 0B84} [
Reservoir 0 4 N 0.71 I Reservoir cap cost x 1.2 [
Raw Mater Pusp Station O L A 31 x RWPS cap cost 1 1.2 o
Raw Nater Puap Station Emergy Mg oz T4bxB740 u80.00/kubr ]
Raw tater Pipaline 0 4 N 11 £ R% Pipeline Cap cost x 1.2 14,11
Mater Treataent Plant 04 N $0.53/1000 gal 1,276,710
Treated Water Puap Station D kN 3%« TWPS cap coste x 1.2 4,131
Treated Mater Punp Station Emargy hp x L T4ax8740 280, 0. 084KiNR 19,%88
Trested Water Pipeline D b M {1 TN Pipeline Cap cost x 1.2 47,4008
Interconnection Line D & B 1L 1 TN Interline Cap cost x 1.2 0
Reservoir Storage Space Use Fee 143,800
Existing Facility Debt Service 1,207,700
SERVICE AREA ANsUAL COST 4,314,841
ZSsAERRER

RAY WATER PURCMASE, UNIT COST 0.49
RAW WATER PURCHASE, AWUAL COST 359,107
TOTAL ANNUAL LOST FDR NAIAWACHIE SERVICE AREA 4,875,
RESREPERE

UNIT COST FOR TREATED/DELIVERED MATER (471008 gal)

216

L- K- 3R - R - J

18,111,260

3,142,253
3,409,00
38,303

4,401,122

14,461,759

2,310,163

1,278,564

10,400

18,7358
32,821
51,031

1,420,053

418
LI:
7,48

0

o
1,287,700
7,283,562
SRR BAARER

0.4

370,040

1,638,802

L

9,500

57,000
31,700

2,200

199,000
0

0
1,475,000
78,900
477,003

——————

9,200, iM

1,841,239
1,870,064
317,020

13,402,508

2,470,763
1,278,564
10,408

21,600
418,237
5,00

1,947,350

5,359
107,173
93,358

12,400
0

1,683,900

9,124,737

amERERIEE

9.4

433,420

——— ——

8,535,317

rn

oo oo oS

LA

5,097,080

1,019,418
1,039,806
28,252

1,M2,54

2,206,92%
1,278,344
10,408

2,07
621,083
75,993

2,330,700

9,200
158,130
95,178

12,00
0

300,200

1,228,0%1

(X

43,70

A ———

1,004,631

o0 o0 B o

-3

389,300

71,700

W7,M

1,208,926
1,278,564
10,408

43,200
35,475
75,593

2,647,893

11,010
1,347
93,315

12,560
(]

0

7,432,470

0.40

B0, 448

———————

8,309,110

L3



Alternate 83 - Raw Bater Sourcer [TALY / UPPER RED OAX RESERVDIRS
Water Treataent Plant Service Mrea: Emnis

Eatitins Served - Enmis with East Garrett; Doyce; Palser; Sristol; Ferris; Whlser

Plasaing Yoor

Kew Raw Nater Desard - MED
Mverage
Peak 2.00

Sross Raw Sater Deaasd - M6D
hverage
Peat .00

CAPITAL COSTS

Raw Mater Costs - Source Deve)opaent
Reservoir
Land
Contingency - Environsental Comflicts

Sub-tota) Raw Water Bevelopsest Costs

Row Water Delivery

Intake Structure 0 $300,000 04
Lond & #3,000/acre
Pusp Station 2 $730/hp
Lamd 0 $5,000/acre
Pipeline Stz
"
42
%
0
n
P}
»
18
16
12
Right-of -Hay 0 $25,000/ail e
Sed-total Raw Mater Delivary Costs
Treatoent and Conveyance
Treateest Plaat
Mase | 0 9900,000/%6D
Phase ] @ $800,000/M8)
Phase 111 ¢ 3800, 000/060
Phase IV € 5906, 000,060
tand 1 43,000 0cre
Pusp Station 1 T/
Land & 45,000/acre
Pipeline Size
“®
2
L1
A ]
n
n

$/LF
101
8
T
8
3
50
2
18
i
Fol

VIF
]
n
]
A
%
L

0.9
1.82

3L
1.4

mits

L - I -2

12,700

1"

Doliars

-———— i

oY oo

§e°oeﬁooo¢!

bl
-—
d

60,153

s

5
¢°€°§BQQ=°

P
3

—
LUV - BBV -

-> S e 05 o

dollars

1,182,000
3,190,720

9,425,450

300,000
25,000
122,2%
5,000

ot

-

3

-
eeco§coeoe

(=]
=
S
3
t+]

4,282,383

M
bbb

.04
14,08

Units

L= - — - - — A — B - B - ]

L-J

OSOQHOQ

- 00 o0

010

Dollars

L - - B ]

103,500

57,300

-> O e 000

4.03
hie

8.7
112.52

-y
OBOO

&
°§°°°°Oﬁ=°

—
~

eaoaeeo

-0 . e e o

DATE OF PRINTOUT:
TINE OF PRINTOUT;

2020

Dollars

E
°§9°

220,

°§°°Q°°°°°

3.81
11.82

16.52
.04

Units

2o 00000000

=

QaOOOOO

LR 2R BN -2 N -

031389
04:4¢ P

30

Boljars

o O 000000 C0

170,25

o0 o oo

82,230

e So



2 L% 0

18 38 4,400 1,373,200

1 u 85,800 2,232,100

12 b 17,300 432,%¢

1 17 $1,300 1,045,500

Right-of-Nay 4 $25,000/01 10 3 880,682

Sub-total Treatsest & Conveyance Comstructios Costs 10,304,332
Interconnetting Lines i2* 23 0 0
Right -of -ay € $23,000/pile [] [

Sub-tolal Intercessecting Lines 0

TOTAL CONSTRUCTION COST 10,470, %4
SR ENRAN

Engineering and Construrtion Cemtingeacy 21 2,138, M3
Jopleomtation Meinistration in 2,178,569
Fisancial - Interest During Const Mter Ist yr [} 399,734
TOTAL CAPITAL COSY 13,392,97
AFRNERERE

TOTAL RESERVOIR COST 1]

ABAL COSTS

Proposed Systes Debt Service 8,31) 20 years CRFr 10047 1,647,712
Proposad Reservoir Debt Service B.31, 4 years ChFe 08841 [
Reservoir O L N 0.21 1 Reservoir cap cost v 1.2 0
Raw Bater Pusp Station G4 N 31 z RWPS cap cost x §.2 [
Raw Bater Puag Station Eaergy hp 1 . 25620760 28008/ kwhr 0
Raw Nater Pipeline DA N 131 R Pipeling Cap cost 2 1.2 1,810
Bater Treateent Plant DA N $0.55/1000 qal 750,903
Treated Vater Puap Statios D 4 K I & TWPS cap costs ¥ 1.2 1,181
Treated Nater Pusp Station Esergy hp £ L T40xB760 x80.0, 006NN 2,40
Treated Sater Pipeline 0 & N 11 3 T Pipeline Cap cost u 1.2 63,481
Interconnection Line D 4 1T 1 ™™ Interline Cap cost x 1.2 (]
feservoir Storage Space Use Fee 23,000
Existing Facility Dedt Seevice 947,000
SERVICE AREA MEUAL CDST 3,481,429
SRTARPBT

RA WATER PURCHASE, UwIT COST 0.47
RAN WATER PURCHASE, AAMUAL COST 19,1
TOTAL AMNUA. COST FOR EMNIS SERVICE AREA 1,110,413
EBEENEFRE

UN!T COST FOR TREATED/DELIVERED WATER (371000 gal) Ln

oo oS oo

18,120,790

3,224,158
3,288,441

*

23,534,933
FERARRNAN

13,762,948

2,600,750
1,214,794
10,017

L
85,21
4,110

1,100,110
1,620

3,0
63,461

41,400 1,573,200
85,800 2,232,200
17,300
41,500 1,043,300

M,800 676,000
TRTTI )

1,034,773

9,704,955

SRS

1,948,971
1,997,9%
M1,m
14,229,047

1,8

9

[~ - O - - B - -

3,963,133

BEAREE Sk

1,193,627
1,214,807

153,002
8,710,040

SEERETENE

2,423,901
1,216,114
16,037

14,124
73,413
1,84

1,750,370

5,104
100,31
126,972

10,440
0
483,000
6,493,443
SEEREAESE

.40

591,300

———————

7,004,748

Ln

o000 D O

2,423,914
1,216,784
10,037

20,750
n,0m
9,85
2,121,849
145
143,768
126,92

10,440



REGIONAL SUMMARKY
ALTERNATE #4

Flanning Year
Midlothian Service Area Annual Cost
Warxahachie Service Area Annual Cost
Ennis Service Area Annual Cost
Red Dak Service Area Annual Cost
Regional Annual Cost
kegironal Gross Demand MGD
Regional Cost per 1000 Gal
Midlothian Service Area Capital Cost
Warxahachie Service Area Capital Cost

Ennis Service Area Capital Cost
Red QOak Service Area Capital Cost

1990

3,427,102
4,617,277
4,594,613

17,321,454
13,306,653
15,592,997

44,223,104

2000

3,795,155
7,122,817
7,472,864
2,004,308

2,401,963
22,252,179
24,121,957
22,487,632

71,263,731

DATE OF PRINTOUT:
TIME OF FPRINTOUT:

2010

2,915,100
7,887,971
8,040,455
4,124,792

22,948,318
20,79

3.03

18,641,411
12,678,435
14,420,228
16,097,652

41,837,724

2020

3,250,711
7,107,584
6,922,101
=, 364,324

3,669,747
8,197,879
8,980,744
5,938,106

26,784,476

03/23/89
09:27 Am

2020

3,429,264
7,176,481
7,818,161
5,955,128

119,368
167,553
236,584

93,085

614,552



) )

Alternate 84 - Raw Water Source: ITALY / UPPER RED OAX RESERVGIRS & TRA CENTRAL / RED OAK WWITP REUSE DATE OF PRENTOUT: 03/13189
Batwer Treatoent Plant Service Mreed:  Hidlothian TIME OF PRINTOUY: 03:48 PR
Entities Served - Midlothian; Swema Vista/Bethel; Maypear)
Plasning Year 1990 2000 010 2020 030

New Raw Vater Deeand - MEOD

Mvecage 0.32 0.48 .70 0.9 .2

Poak 1.00 0.44 [ R 1Y 1.40 1.2 .M
$ross Raw Nater Desand - W6D

Average 1.9 2,02 2.9 ()] 5.%

Paak .00 2.58 Lo 3.4 LU 11.00
CAPITAL (OSTS Umits Dellars Units Dollars linits Dollars Units Dodlars Units Dollars
flaw Mater Costs - Source Develepsest

Reservoir

Land

Seb-total Ras Mater Developaest Costs

Raw tater Delivery
Intake Structure 8 1500,000 pa. ] 9 0 0 ]
Land 0 $3,000/acre 0 [} 0 L] )
Puap Statiom t $730/p L] 8,2% ® W, 500 [ §1,23% 113 86,150 | +] 43,750
Land 8 $53,000/acre 190 30,000 0 ] 0 0 0 ] 0
Pipeling Sire $/LF
: “® 151 ] [} [ ] 0 [} 0 0 0 0
42 ] 0 0 [} 0 0 [) L] 0 [}
N Th ] 0 0 ] ] 0 [ 0 [}
3 [ 0 0 [} [ ] [ ] ] 0 ]
n 37 [ L] [} 0 ] 0 [ ] 0
i 50 ° 0 ] [} 0 0 [} 0 0 (]
0 2 0 [ (] 0 0 [ 0 0 0
1] b} 160,600 4,842,000 1 0 180,400 5,862,000 0 0 ¢ 0
1 Hu ] [ [ [ 0 0 [ [ [}
12 Fe) 0 0 0 [} 0 ] L] [}
Right-of -Nay § 925,000/aile M 239,134 ) 0 ] 135,114 0 ¢ 0 0
Seb-total Raw Water Celivery {osts 7,036,164 34,500 1,765,164 5,25 83,19
Treatoest and Conveyance
Treataent Plant
Prasa § 4 4800, 000/M60 1.00 00,000 0.60 0 0.00 L 0.00 [ 0.00 0
Phase |1 1 $800,000/M60 0.00 ¢ 2,00 1,400,000 $.00 ] 0.6 0 0.00 0
Phase 111 1 1800, 000/M6 0.00 ) 0.00 0 2.00 1,600,000 0.00 0 0.00 0
Phasa Iv § 3800, 000/ 06D 0.00 0 0.60 [] 8,00 0 .06 2,400,000 0.00 0
Land & 45,000/acre 10 50,000 0 0 0 ¢ ] 0 0 ]
Puap Station ¢ 1730/ bl 1,000 " 10,500 19 13,506 Y 27,000 u 10,000
Land 4 #5,000/acre 10 50,000 ] ’ 0 0 L] ’ [ ¢
Pipeling Sire $/LF
L] 0t [] (] (] 0 0 [} (] ¢ ]
2 » ’ 1] [ [} [ ) ’ ] ]
» T ¢ (] [} [ [ 9 (] ] 0
X o ) ] [ [ ] ] [ ] ] ]
b 3 ¢ ] ) ¢ ¢ [ ) (] [ 0
n % (] ] (] ] ] [} [ [] []
» 2 ] L [ ] [ ] ) [] [ [



Right-of -Nay
Sub-total Treatseat L Comveyance Constrection Costs

Interconnecting Lines
Right-of -Hay

Sub-total Intercomaecting Lines
TDIAL CONSTRUCTION COST
Enqineering and Construction Contingency
leplenentation Mernistration
Finascial - Interest During Coast Mfter ist yr

TOTAL CAPITAL COST

TOTAL RESERVOIR LOS1

AiUA, COSTS

18
1%
12

]

& $25,000/01l8

12

Proposad Systass Dedt Service £.31) 20 years
Proposed Reservoir Debt Service B.31, 40 years

Reservoir D& N

Raw Water Pusp Station O A B
Raw Nater Pusp Station Emergy
Raw Water Pipelise D 4 N

Nater Treataent Plant O &N
Treated Water Pusp Station OB W
Treated Mater fuap Station Energy
Ireates Nater Pipelane DA B
Interconmection Lise 0 & 8
Reservoir Storage Space Use Fes
Existisg Facility Debt Sarvice
SERVICE AREM MmuAL COST

RAM WATER PURCHASE, UmIT COST
RAM WATER PURCHASE, ANMUAL CDST

TOTAL ANMUAL COST FOR WIDLOTNIAN SERVICE AREA

UNIT COST FOR TREATED/DELIVERED WATER ($/1000 gal}

CRF= 10367
CoFs 08041

b ]

-
~

23
1 325,000/ 10

201
mn
o

11,862,710

1,372,542
2,419,993
68,210

17,321 44

1,830,358

0.21 I Reservoir cap cost x 1.2 )

31 » MWPS Cap cost x 1.2

2,457

M 1 T4AaBTE0 £90.08/ke 7,573
1L I M Pipeline Cap tost x 1.7 82,34

$0.55/1000 gal

¢

J1 x THPS cap costs z 1.2 1%
W % TRASET40 x80.0, 000KMR 14,438
11 1 TH Pipeline Cap cost x 1.2 0,14

11 1 Th Interline Cap cost ¢ 5.2 0

8,600
1,245,501

e ——

3,281,102

1.3

327,102

LY

oD oo

1,443,000

129,000
335,500
12,183
2,401,943

ERSIEIBES

2,084,170

34
LI
1,354

]

1,134
21,987
30,74

]
0
1,204

3,580,158

125

219,000

MR

.13

] ]
] ]
18,200 1,953,000
33,900 410,300
el 540,246

4,719,044

9,50 21,50
1 W

12,784,491

2,353,338
2,608,403
4,9

16,441,011

2,223,433
]
0

5,400
104,559
184,707

2,913,100

.4

o0 o oo

2,343,250

502,850
512,703
141,144
1,669,147

TREBEIEKS

2,197,420

8,503
104,481
1.4,707

2,2
30,168
61,587

3,2%,711

L1

L K- - — O

81,75

TIXTZRTIE

18,35%
16,877
499
119,348

HFELSIZIFTX

2,157,420
0
o

10,800
209,119
164,707

3,240
82,75
81,361

2,85%
0
0
2,072,439

1.2

334,423

3,489,204

n

-



Alternate M4 - Raw Nater Source: JTALY / UPPER RED DAX RESERVOIR & TRA LENTRAL / RED OaK WWTP REUSE

Water Treataant Plant Service Arpa: Warahachie
Eatitios Served - Nazahaching Ialy; Milfords $SC

Planning Year

New Raw Bater Desand - NS
Reerage
Peak 2.0

Sross Raw Nater Demand - N6
verage
uk 2,00

CAPITAL COSTS

Ras Mater Costs - Sowrce Devel opasat
Reservoir
Line
Contingency - Environsental Conflicts

Sub-total Raw Mater Developeent Costs

Raw Nater Delivery

Intake Structure £ 300,000 va.
Lasd @ #5,000/acre
Puap Station & #730/np
Land § $5,000/acre
Pipeliae Size

8

42

b/

30

n

b1}

20

18

Y

12

Right-od -Nay £ 925,000/0ile
Sub-total Raw Mater Delivery Costs

Treateent and Coaveyance
Treataemt Plant

Phase | § 3800,000/M6D
Phase 1 € 4800, 000/46D
Phase 111 0 $800,000/%6D
Phase IV ¢ $800,000/M60
Land € 45,000/acte
Pusp Station 0§75/
Land € #3,000/acre
Pipuline Sire
]
2
)
»
n
N

$ILF
o
8
7
[\
$?
»
2
b}
W
L

$NnF
101
»
n
(4]
LY
»

1.9

b.04
12.08

Units

L3R B O )

32,700

bollars

o P o0

1,242,

QOEOOOQGOO

134,030

1,397,430

.00
412

1.5
15.18

Units

0.00
J.00
0.00
0.00

o> O oo O

Sollars

3,541,000
2,701,400
1,801,528

8,134,128

2.2
.

9.10
0.2

Units

<

o T O 0 0000 C e -2

<

2010

bollars

B

14,250

L - R - - - K- - - B - -]

e ————

14,2

.w
1.%

10.463
nw

Umits

8
°°§°°°Q°°°

0.%0
0.00
0.0
3.0

o3 e

-0 o 00

SATE OF PRINTOUT:
TYNE OF PRINTOUT:

2020

bollars

315,10

2,400,000
[}

3,2

“n
r.u

.97
2.9

Units

- e O D oCOoOD oo [-2

«

0.0
0.5
8.0
0.00

- o e oo

03/13/8%
03:50 P

w030

Bollars

-
L2 o e 00 00000 °§°°

x
g

OEOOOOO

D oo o

-



Right-of-day

Sub-total Trrataeat & Coaveyance Construction Costs

Intercomancting Lines
Right-of ~Hay

Sud-total Intercosnecting Lines
TOTAL CONSTRUCTION COST
Engineering and Construction Contingency
Joplesemtation Mainistration
Finangial - Interest Dering Const After st yr
TOTAL CAPITAL LOST

TOTAL RESERVDIR COST

ML COSTS

0
18
16
12

]

0
1,471,900
1,172,%0
1,181,400
200
490,347

1,145,117

35,900
u 31,700

42,200

V) 35,100

4 525,000/ni ke ]

1z 12 ] 0

2 $75,000/aile 0 0

¢

$,113,147

20 1,822,029
m 1,839,082
a 31,7

—————— —

Proposed Systes Dedt Service 0.32; 20 years
Proposed Reservoir Debt Service D.3I, 40 years
Reservoir D & N

Ran Nater Puap Station D & 0

Raw Mater Punp Station Energy

Ran Mater Pipeline O & B

Mater Treatamat Plant D & N

Treated Water Pusp Station D 4 M

Treated Mater Punp Station Ensryy

Treated Vater Pipeline 0 3 A
Interconaection Line G & I

Reservoir Storage Space Use Fee

Existing Facility Debt Service

SERVICE AREA MIUAL CDSY

RAN WATER PURCHASE, UNIT COST

RAN WATER PURCHASE, AMMUAL COST

TOTAL AMRUAL COST FOR WATAHACHIE SERVICE AREA

WNIT COST FOR TREATED/DELIVERED BATER (871000 gal}

ChFs 10567 1,408,214
CRF« 08841 0
0.28 X Resarvoir cap cost x 1.7 0

31 2 RWPS cap cost 1 1.2 o
W v 2648740 180.00/ kb (]
13 1 R Pipsline Cap cost x 1.2 FLR I}
$0.55/1000 gal 1,212,5%
31 3 TWPS cap costs 2 1.2

Bp 1 T4AIBTE0 180.0, 080KWKR
1T 1 TH Pipeline Cap cost x 1.2

1,917
i
pAT Y

11 1 T latertine Cap cost x §,2 0
124,00

1,287,200

4,138,182

RRSARSEER

0.47

478,513

.

4,67, 2N
manvasse

.0

oo o000

<

oo 00 60

i e

2,404,500

15,239,548

3,047,010
3,100,048
35,453
aman
sshedens

11,877,128

2,52,
1,030,057
89

4,087
",
58,451

1,323,493

2,0
0,255
34N

0

0

1,287,700

6,428,303
saxnsavan

0.54

%, 14

57,887
sddeiiuns

b &2

0
35,900
31,700
2,200

7,568,487

925,000
175,189

1,100,189

8,462,907

1,7%,301
§LINM,0
407,432

12,078,433

2,434,082
1,038,037
(AL ]

3,400
104,550
4,451

1,824,125

2,29
4,438
107,302

11,400
0

7,541,128

0.66

346,043

7,087,971

R Y

LB - 3N - K -3 -

- 0 0 O 0 e

1,429,275

0
9

5,414,170

1,122,014
1,148,132

313,303
8,107,010

2,206,000
1,030,057
1,4%

7,91
153,179
",

2,137,

3,8
A
107,342

11,100
)
398,200

6,240,344

ZUSTEERRR

0.4

87,240

7,107,304

o oc o

oo oo

T

167,333

2,208,000
1,050,057
8,

16,800 .
209,119 s
21,0%

2,402,970

4,5%
88,875
167,342

11,100
]
0

4,191,253

EEXEFRETK

0.4

1,195,228

1,530,481
ISR K

1.8

N

i FraCTIRAITEYICT

Ll v.‘

e



)hltfruh M - Raw Nater Sourcer [TALY 7 UPPER RED OAK RESERVOIR & TRA CENTRAL / RED OAX W

Matar Treatsant Plant Service Area: Enais

Entitios Served - Ennis with East Garratty Boycw; Plasery Brastol; Ferris; Wilear

Flanaing Year

New flaw Hater Deaind - HGD
Avir age
Peak 2,00

fross Raw Mater Desand - 60
Mverage
Peak 2.00

CAPITAL COSTS

Raw Water Costs - Sowrie Developasst
Resarvoir
Lang
{oatingency - Environseatal Comtlicts

Sub-total Raw Mater Developesat Costs

Raw atar Delivery

Intake Structure ® $500,000 wa.
Laad & §3,000/acrn
Pusp Station ¢ §750/mp
Land & $5,000/acre
Pipeline Size

“®

[¥]

36

]

n

M

20

18

16

12

Right-of -Hay € 325,000/a110
Seb-total Raw dater Delivery Costs

Treatoent and Conveyance
Trzataent Plant

Phase [ 0 3000,000/060
Phase I 0 $80¢, 000/M60
Phase 11} 1 1900,000/960
Phase IV 4 $800,000/M60
Laad € 15,000/acre
Pusp Station @ £7350/np
Lamd € $53,000/acre
Pipeline Size
(1]
L]
k7
»
ri
n

$IF
i

T
37

2

$IF
101
8
Tb
[\
?
b

¢.91
1.92

3
1.48

Urits

oo e o

12,700

1990

Bollars

§°°G°°e‘e‘

=
-

80,433

317,48

-
3w -

=3
2
eeeogooooe

—
-

—
[ 3K -

- o o0 o

000

3,643,

eooogoooeo

343,170

————

4,707,470

7.4
14.08

Units

o0 00 090 T o e egeﬂ

L3

°S°°u°¢

e o0 o000

2050

Dollars

4,03
810

§.7s
11.52

uits

oRNoco

o 0000 0o O

11,%0

-~

eaoaooe

oo 9 e oo

DATE OF PRINTOLT:
TINE DF PRINTOUT:

2020

Doilars

2,

-
&

9500399960

343,170

- o

3,200,000

1,500

- 0 9 o 0 O

3.48!
i1.82

10.52
21.04

Units

o0 o0 o C0O B Oos <

=

oaéooeo

L K- B - BK- B - -

0312
012 .

2038

Dollars

oo S oo

62,750

-

LK -3 - B Y-

)

—_— e



Right-of -Nay

Sub-total Treatesnt & Cosveyiece Comstruction Costs

Interconnecting Lines
Right-of Hay

Sub-total Intercoamacting Lines

TOTAL CONSTRUCTION COST

Enginsering and Coastruction Contisgency
faplesentation AMsiaistration

Finaacial - Interest During Const Mter ist w

TOTAL CAPITAL TOST

TOTAL RESERVOIR COST

AL COSTS

2
18
16
i2

]

4,400 1,573,200
43,000 2,257,200
17,300 432,500
41,500 1,045,300
8 $25,000/n1le 3 880,482

SuyYE

iry 7} ¢ 0

@ $25,000/80 )0 b []

10,678,964

201 2,138,793
m 2,178,509
a 399,731
15,592,997
ARSEESREE

L}

Proposed Systes Debt Service .51} 20 yoars

Propesed Reservoir Debt Service B.51, 40 yaurs

Reservoir D & M

Raw Water Pusp Station D & N
Raw Mater Pusp Station Energy
faw Sater Pipeline 0 4 M

Mater Treatmest Plaat 0 & ¥
Treated Sater Pusp Station O % 0
Ireated Nater Pusp Station Energy
Treated Nater Pipeline O & N
interconmection Line D & N
Reservoir Storage Space lke Fee
Existing Facility Debt Service
SERVICE AREA AMeUAL {DST

RAW MATER PURCHASE, UWIT COST
RAW WATER PURCHASE, AmwuaL CDST

TOTAL AL COST FOR EMNNIS SERVICE AREA

UNIT £OST FOR TREATED/DELIVERED WATER (8/1000 gal)

CRF= 10567 1,447,012
CRFs 08841 L]
0.21 I Resarvoir cap cost ¢ 1.2 0

31 x RWPS cap cost x 1.2 [}
bp 3 T44x0760 x#0.08/kubr 0
11 1 R Pipeline Cap cost x 1.2 3,010

$0.55/100¢ qal 750,803

31 0 TPS cap costs x 1.2 1,161
by 1 THRIRTED 280, 0, OGHKHHR 1,40
11 1 TH Pipeline Cap cost x L2 53,481

11 1 TW Isterline Cap cost 2 J.2 0

4,345,429

0.8

4,394,613

.y

)

o9 00 o0

14,520,078

3,304,0%4
3,370,0%

24,110,997

13,723,004

2,740,350
1,23,40
9,

5,130
9,10
47,5%

1,100,110

1,620
.34
43,461

¢

®

1,851,000

7,168,330
TaEzERENS

303,534

1,472,854

N

0
41,400
45,800
17,300
61,500

4]

43,800
]

0
1,573,200
2,237,200
432,300
1,045,500
79,000

8,330,900

9,873,788

1,975,187
2,054,600
IM,6H

14,420,228

2,422,412
1,205,408
X))

5,040
115,015
,5%
1,413,280
2,978
37,308
124,922

13,140

1,419,158

REERXMNEXE

0.6

eoevooc oo

<

5,150,370

1,230,104
1,24,70
103,413

8,980,744

2,412,781
1,213,478
9,974

8,289
160, 49¢
nm

1,738,370

J 104
100,377
124,922

13,14
]
]

5,745,405

SAREIREET

¢.6b

975,443

—————-

§,922,100

ASBINIERY

L1

o P o e oo

162,000

tRRZRZEEL

32,400
33,048
9,008

236,34

ARKRETEEF

2,472,781
1,213,420
9,91

11,889
230,031
n,m

2,111,8%

7.4
143,749
126,922

13,18
L]

L]

4,418,332

IRERZRETS

0.8

1,819,181

ERRANANEY

.04



Altarnate M - Raw Nater Source: ITALY 7 UPPER RED OAK RESERVOIR & TRA CENTRAL / RED DAKX We,. ..‘)Ei

Batar Yreateent Plant Service aa: Red Qak
Entities Servad - Red Oak: Rockett

Plaaning Veaur
New Raw Water Desasd - WD
Mverage
Peak .00
§ross Raw Sater Desand - MSD
Mverige
Peak 2.00

CAPLTAL COSTS

Raw Mater Costs - Source Developaest
Reservoir
Laad
Cantingency - Environsental Coaflicts

Sub-total Raw Water Developmest Costs

Rau Water Delivery

Intake Stracture ¢ $500,000 wa.
Land  $5,000/acre
Pusp Station € $750/hp
Land € $5,000/acre
Pipeline Size

%

Y]

5

30

H

N

2

18

18

12

Right -of-May ¢ $25,000/0ile
Sub-total Raw Water Delivery Losts

Treataent amd Conveyvance
Treatsent Plant

Fhase | € #8040, 000/N6D
Phase I} & $800, 000/MGD
Phase 111 § #800,000/06D
Phase [V § 3800, 000/M60
Land & $5,000/acre
Pusp Station & $750/hp
Land € $3,000/acre
Pipeling Size
[
&2
»
3
n
M

$ILF
1]
B
%
83
31
b
2
B
u
5

$NF
101
]
W
[\
3
»

1% 1000

0.00 0.60 1,68
0.00 8.00 L%
0.00 0.00 .08
0.00 0,00 1L}
Unjts Bollars Units bollars Units

0 4,740,000

0 3,760,000

] 2,900,300

0 13,400,800
i
3
2
10
3,200
]

[] [}
0.00 0 $.00 9 0.00
0.00 0 0.00 ) 0.00
0.00 [] 0.9¢ [ 9.00
0.00 [] 0.00 [} 0.00
10
13
fo
12,700

10,000

2010

Dollars

7,200,000
50,000
1,75
30,000

- o o

900, i%¢

308,000

DATE OF PRINTOUT:
TINE OF PRINTOUT:

2020

LU
.68

“H
1.6

Units fol lars

¢

0

[}

0 ]

0 ¢

n 22,75

0 0

0

]

0

¢

0

)

] 0

0

¢

[

0 ]
7,75

0.00 0
0.00 [
9.00 0
5.00 4,000,000
] 0
32 3% 000
] 0

0

]

[}

0 0

0

¢ 0

5.9
13.0

[ ]
15.0

Units

euoe

0.00
5.00
0.00
0.0¢

03/%
09:10 M

203

Bollars

W,70

T 0 OO0 000 0o

4,250

oo o oo

37,300

(-4

L — B - B - - N — I

r

- T

[



Right-of -Way

20
18
]
12

]

SRS

¥ $25,000/011 0

Sub-total Treatesat & Conveyasce Construction Costs

Interconnecting Lines
Right-of -ay

Sub-total Iatercoanscting Lines

TATAL CONSTRUCTION COST

Enginnering and Comstruction Contingency

Topleaentation Adeinistratioa

Financial - Interest During Coast After ist yr

TOTAL CAPITAL COST

TOTAL RESERVDIR COSY

NOUAL COSTS

12*
4 $25,000/0ile

25

0
m
L}

Proposed Systes Debt Service 8.51; 20 years
Proposed Reservoir Debt Service 8.51, 80 yeurs

Resarvoir D & A

faw Bater Pusp Station D 4 N
Raw Natar Pusp Station Energy
Raw Nater Pigeline OO R

Matar Treataeat Plant O K B
Treated Nater Pusp Station O & A
Treated Vater Puanp Station Eeargy
Treated Nater Pipeline D L M
Interconnection Line 0 & ¥
Resarvoir Storage Space Usr Fee
Existing Facility Debt Service
SERVICE AREA AMmuAL COST

RAM MATER PURCHASE, usil COST

RAN WATER PURCHASE, MewuAL COST

TOTAL ANMUAL TOST FOR RED DAK SERVICE AREA

URJT COST FOR TREATED/DELIVERED WATER ($/1000 gal)

CRFs 10547
CRFs ,0BRS!
0.22 I Reservoir cap cost 2 1.2

JX ¢ RWPS cap cost x 1.2

M & T4628740 x80. 0871w

11 1 R Pipeline Cap cost x 1.2
$0.35/1000 gal

31 x TWPS cap costs 1 1.2

hp 3 JT4BNBTA0 x8Q.0, OBRKIHR
113 78 Pipeline Cap cost x 1.2

11 1 W Iaterline Cap cost x 1.2

rrsnmems

ANZRERRER

0.00

0
')

0,400 285,400

0

¢

6 142,754

] 9,057,704

4,200 1,030,000

8 195,07

0 1,225,074
13,400,300 11,024,581
EREARRERE BEEEEEERR
3,000,180 2,704,914
3,040,783 2,209,015
(VR 419,140
12,487,402 16,097,652
SV MEEEE A Rk

22,487,632

° 1,701,039
1,998,132 1,980,132
18,1% 16,17

o 821

) 12,024

) 1,683

0 337,260

) ‘ 1)

¢ 17,252

[} 19,028

0 §2,360

] ]

(] ¢
2,004,308 4,108,3%
ARSREREEE EEAEREEIE
0.00 0.03

0 18,39
2,004,300 4,10, M2
ZERRESENS TSRS BERITT
73

913,15
129,647
m,30
3,930,106

2,328,31%
1,904,132
16,174

1,620
3,368
1,613

7,253

2,295
[T
1,0

12,560
0
]

3,314,803

0.03

47,323

5,384,37

i

83,750

12,75
13,008

1,566
93,083

SESEEERNE

2,328,317
1,999,132
16,174

2,543
49,08
1,613

1,387,183

3,645
70,578
1,01

3,879,483

EAZTISTES

0.03



REGIUNGL. SUMMARY
ALTERNATE #5

Flanning Year

Midlothian Service Area Annual Cost
Waxanachie Service Area Annual Cost
Ennis Service Area Annual Cost
Regional Annual Cost

Regional Gross Demand MBD

Reqional Cost per 1000 Gal
Midlothian Service Area Capital Cost

Waxahachie Service Area Capital Cost
Ennis Service Area Capital Cost

1990 2000
3,316,137 3,992,268
4,662,926 10,171,905
4,594,413 9,296,435

12,573,676 23,462,628

11,07 15.09
.11 4.26
15,304,735 5,878,949

12,960,320
15,092,997

43,858,252

56 ,4%0, 500
48,541,355

iy Mg

110,870,824

DARIE OF
TIiME OF

2010
5,941,326

11,066,147
9,595,228

27,402,701
20.79

.64

i~

40,100,209
13,350,526
14,128,296

67,579,031

CRINTOUT :
FRINTOUT:

2020

9,486,271
10,118,346
8,018,542

e —

27,403,259

2.7

8,806,225
13,277,297
9,121,289

31,204,811

(RTINS FALL
G B0 AN

2030

11.639,514
10,344,625
8,470,405

Z4.90

2.39

610,712
4,317,077
157,697

5,085,484



)omno 05 - Raw Nater Source: LOMER RED DMK / DEAR CREEX RESERVOJRS; TRA CENTRAL / RED DAk )EUSE DATE OF PRINTOUT: 931138 )
water Ireatoent Plant Service Area: Midlothian TiNE OF PRINTOUT: 04:05 P
Entities Served - Midiothiany Red Oakj Rocketl

Plaaning Year 1990 2000 010 2020 030
New Raw Nater Desand - MG
Average 0.00 0.00 168 "3 b9
Prak .9 0.00 0.00 1.3 [ N ] 13.82
Sross Raw Water Desand - MGD
hverage 0.97 .34 L 7.55 11,19
| Prak .00 . 3.8 1.9 13,10 %
CAPITAL COSTS Units Sollars Units Doliars mits Dol lars Units Sollary Units Bollars
| Raw Bater Costs - Source Developaest
| Reservoir * ¢ ¢
Land [) ) [
| Sub-total Raw Nater Developeent Costs [) 0 ]
Raw Nater Delivery
Intake Structurs ¢ 9500,000 ra. [ ) 0 0 0 0
Land € $3,000/acre [ 0 [] [ ] 0
Pusp Station ® $7T30/m 80 40,000 ¥4 93,230 123 92,250
Land @ $3,000/acre 10 30,000 0 0 0 ]
Pipeline Size $IF
L] HJ 0 [} 0 0 ]
&2 88 [ 9 0 0 [
38 T 0 [ 0 [} [
3o [ 0 [} 0 0 [
) 51 0 0 [] ] [
u ko 180,400 9,030,000 0 [] [] 0
ol 2 [] [} 0 0 0
18 38 [] [} 0 [ 0
14 4 0 0 0 [} [
12 pa 0 [ 1] 0 []
Raght -of -Hay § 925,000/sile H 235,114 [ [ 0 [
Sub-total Raw Mater DBelivery Costs 9,995,114 7,23 2,25
Treatsent and Coaveyance
Treateent Plant
Phase | ? 3806, 000/060 [ 0 0 [} [ [] [ 0 0 0
Prase 11 ¥ 3800, 000/M6D 0 0 3 4000000 0 0 [} [] 0 [}
Phase 111 & $800,000/M6D 0 [] [ ] ? 3500000 [} [] [} [
Phase IV € $900,000/M6D 0 [ 0 ] 0 [ 1 34600000 [] ]
Land € 45,000/acre 0 ¢ 0 [] 10 30,000 10 30,000 10 50,000
Pusp Station t $750/% n 4,250 B 2%,25% HY 110,750 b ] 5,7 38 275,000
Land 0 45,000/acre 10 50,000 [ [ L] [ ] [] [ []
Pipeline Size $/F
" 101 0 0 [ [ 0
LY ] [ (] [ 0 [
% 13 0 L 0 [ [ [} L) ] [} ]
» [ 0 ] L ¢ L L] ) [] [ []
n 5 21,100 1,202,700 0 (] 21,100 1,202,700 ] [ [ 0
] 5 47,000 3,350,000 ) L] 47,000 31,356,000 [ ] [ L] )



Right-of -Nay

s B -

0 325,000/nile

Sub-total Treateeat & Conveyance Constraction Costs

Interconnacting Lines
Right-of -Nay

Sub-tota] Istercoanecting Lines
TOTAL COMSTRUCTEDN COST
Engineering and Construction Contingency
Inplonentation Adeinistratios
Financial - Interest During Coast After Ist yr
JOTAL CAPITAL COST

TOTAL RESERVDIR COST

MM COSTS

s e g

12*

25
¢ 525,000/nile

201
in
9

Proposed Systes Debt Service 0.51; 20 years
froposed Reservoir Debt Service 3,31, 8 yrars
Reservoir D kA

Rau Bater Pusp Station D L M

Raw Water Pusp Station Energy

Raw Mater Pippline DA B

Water Treatemt Plant O & 1

Treated Nater Pusp Stativa D 4 M

Treated Nater Pusp Staliom Energy

Treated Sater Pipeline 0 4 B
Interconnection Line O & ¥

Reservoir Storage Space Use Fee

Existing Facility Debt Service

SERVICE AREA MUAL COST

RAE WATER PURCHASE, UNIT COST

RA¥ NATER PURCHASE, AwmuaL Cost

TOTAL AANUAL COST FOR RIDLOTHIAN SERVICE AREA

UNIT COST FOR TREATED/DELIVERED WATER (371000 gal)

CRF= . 10367
CRF= 08041

47,000 2,814,000
43,200 1,600,600

0 ¢
14,800 370,000

0 1,008,%%

P

10,481,546

10,481,346

2,09,309
1,138,298
508,644
15,304,753
SEANESSER

¢

1,417,331
0

0.8 Y Reservoir cap cost 1 1.2 ¢

31 3 RWPS cap cost x 1.7

bp 1 J48tET40 230,08/ kuhr 0
111 Rw Pipeline Cap cost 3 1.2 0

$0.53/1000 qal

M8

31 n THPS cap costs x 1.2 1,59

hp x T46xBT40 1800, 084KMNR
I3 1 74 Pipeline Cap cost x 1.2

30,843
152,540

i1 1 TN Interline Cap cost x 1.2 0

3,318,107

EIREREERT

1.5

. ——

3,304,197

.50

-0 0o

L - B -2 -

0

4,024,750

4,024,250

803,250
821,735

3,478,9%

0

2,138,402
0
0

31,155

2,53
9,163
112,50

°
[ ]
1,200,431

[E———

3,992,288

1.8
¢

L, mm

7.5

87,000
43,200

0
14,800

40

“,400
8

2,814,000
1,641,400
0

376,000

1,008,996

14,147,346

1,110,000
210,227

1,320,221

27,442,087

5,492,577
5,002,429
1,942,3

40,100,200

4,050,420
]
o

2,180
4,04
108,360

m, %

5,307
125,99
225,079

13,320
0

¢

8,174,826

SRAGRIENE

1.3

T4b,500

e e

0,04,
ARBERRtER

.8

oo oo

5,935,750

0
0

5,031,000

1,204,200
1,230,534
1,701

—————

0,804,223

SRERFARAL

3,187,943
0
]

5,59
100,219
100,360

1,915,883

16,794
18,190
225,01

T,486,14

1.2%

1,990,123

9,464,201

.y

a0 0O

oS o oo

32,000

0
0

e, 2%

83,450
85,173
23,489

10,712

EXTEIAXNT

3,147,943
)
L]

1,50
112,388
108, 340

2,244,193

26,730
317,549
25,0M

8,400,826

1.3

3,132,488

11,439,514

.8



Alernate 45 - Raw Water Scurce: LDWER RED DAX / BEAR CREEK RESEAVOIRS; TRA CENTRAL /

dater Treataent Plant Service Wea: Naxabachie

Entsties Served - Maxahachiey Jtaly; Milford; SSC; Maypear]l; Buena Vista/Bethel

Plasning Year

New Raw ater Demand - MGD
Mverage
Peak 2.00

Sross Raw Yater Desand - NGO
Avarige
Prak 1.00

EAPITAL COSTS

Raw Mater Costs - Source Developaeat
Reservoir
Land
Contingeacy - Esvirpnmental Conflicts

Sub-total Ram Matsr Developasst Costs

Raw Mater Delivery

Intake Structure £ 500,000 va.
Laag @ $3,000/acre
Pusp Station € $750/np
Land § 35,000/acre
Pipelise Size

4

42

7

11

7

n

]

18

16

12

Right-of-Way £ $25,000/0ile
Sub-total Raw Water Delivery Costs

Treataent and Coaveyance
Trastoent Plant

Phase | @ 3800, 000/M6D
Phase 1} 0 $800,000/%60
Phase 111 ¢ $800,000/MED
Phase IV 4 $800,000/M6D
Land & #5,000/acre
Pusp Statiow & $T50/m
Land € $5,000/acra
Pipeline Size
"
2
L
3%
i
]

$/LF
101
8
Tb
&3
5
50
L Y]
38
M
bel

B
101
o
74
83
37
»

12.08

inits

-3 -

19,000

4,200
20.6“

1990

Bollars

[- 3K -2 -4

o000 000

122,000
[
0

0,942

815,982

)( WP REUSE

1.59
13.18

Units

—
-~
-

da

-
an

0 OO D

»~
L - L x]

L N B - )
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Right-of -May

NegEs

€ $25,000/01 10

Sub-total Treateest L Conveyaace Comstraction Costs

Interconnecting Lines 12*

Right -of -Nay
Sub-total Intercommecting Lines
TOTAL CONSTRUCTION COST
Engineering and Coastruction Contingency
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Financial - Interest During Const After 1st yr
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Raw Nyter Pipeline O 3 N

Hater Treatsent Plant D& N

Treated Mater Pysp Station B 3 N

Treated Nater Pusp Station Energy

Troated Water Pipelina D & B

Interconmection Lise 0 & N

Revervoir Storage Space Use Fes

Existiag Facility Dedt Service

SERVICE ARER ANMUAL COST

RAN MATER PURCHASE, UMIT COST

RAM WATER PURCHASE, ANMUAL CDST

TOTAL ANNUAL COST FOR WAXAHACHIE SERVICE AREA

UNIT COST FOR TREATED/DELIVERED MATER ($/1000 gal)

CRF= . 10367
CRF= 08341

57,000 1,425,000
51,700 678,900
LA TN

8,044,183

0 0
0 0

4,875,093

1,775, 14%¢
1,810,183
", 8

12,9030

1,349,338
0

0.21 I Resarvoir cap cost x 1.2 0

31« RWPS cap cost x 1.2

ot JT4kxA740 230,08/ kwhr []
111 M Pipeline Lap cost x J.2 B, 004

#0.53/1000 qal

1,212,350

31 1 TWPS cap costs x 1.2 1,138
hp 3 JJ4aRT40 1300, 004K 79,488
11 1 Th Fipeline Cap cost x 1.2 47,060

111 T Interline Cap cost w 1.2 ]

93,600
1,287,700

4,105,019

0.4

399,507

———————

4,462,926

.11

0 0
0 ]
0 L]

7,000 1,425,000
31,700 618,900
21 ALY, |

5,235,078

0 0
0 L

L]

38,680,469

7,0%2,0m
7,888,740
2,171,173
$,450,500
SEZREANEE

39,721,004

3.131,54
351,18
R,M

3,45
WM
",

1,323,493

4,115
91,489
5,3

¢
0
1,207,100

9,801,063

0.40

376,840

16,111,905

.47

9,300 199,000
0 ]
0 0

57,000 1,425,000
51,200 874,900

42,200 1,055,000

1,234,814

7,143,1%

1,028,639
1,863,212
313,482
13,350,526

3,178,413
3,007
arnm

4,05
78,420
9,9

1,024,825

5,515
107,173
122,982

12,460
0
1,485,500

10,432,321

0.8

$313,620

10,064,147

L.n

0 ¢
¢ 0
L) 0

57,000 1,425,000
S0 478,90
A ST

5,292,828

0 [
] [

9,093,042

1,810,508
1,854,9%:
510,48
3,211,291

2,013,782
351,07
n,01

3,99
114,081
109,48

2,137,988

8,208
158,93
150,629

12,480
[]
398,200
9,452,584
ERZENEERE

t.u

645,760

. ——

10,518,38

') °

0 0
57,000 1,425,000
51,700 879,900
TR Iy

2,898,078

] ]
] 0

0

2,956,578

591,316
803,142
148,081
4,317,0M

2,813,762
1,311,780
n,m

8,100
154,839
109,449

2,402,978

11,070
14,347
178,275

¥,48,105

0.4

B9b,440

—————————

19,344,623

EFESTANXE

.37



)

Alternate #5 - Raw Water Source: LOMER RED DAK / BEAR CREEK RESERVOIRS; TRA CENTRAL / RED Dax whTP REUSE

Bater Treatamnt Plant Service Ared: Eams

Entities Served - Ennts with East Barretd; Boyce; Palaer; Bristol; Ferris; Wilaer |

Plamning Year

New Raw Nater Deaand - MBD
hvar age
Paak 2.00

bross Raw Mater Ogaand - WGD
fAverage
Feah 2.00

CAPITAL COSYS

Raw Nater Costs - Sowrce Developsaat
feservoir
Land
Contingency ~ Envirosaeetal Comflicts

Sub-tota) Raw Mater Developsent Costs

Raw Bater Delivery

Intake Structure € $300,000 pa.
Land 0 15,000/acre
Pusp Station € $750/8p
Land & $5,000/acre
Pipeling Size
L]
42
36
30
21
b
bl
18
th
12
Right -of -Hay ¢ $25,000/nile
Sub-total Raw Water Delivery Costs
Treataent and Comvayance
Treataent Plant
Phase | ¢ 3800, 000/1960
Phase 11 ¢ $800,000/M6D
Phase 111 2 3500, 000/M6D
Phasa IV € $800,000/468
Land ® $3,000/acre
Puap Station 4 $750/hp
Land ¢ #5,000/acre
Pipeline Site
%
2
Y
36
n

F

$ILF

101
8
Té
63
57
£
2
3
34
3

$ILF
101
"
76
[\
3
E]

0.91
1.82

L
.48

Units

L -2 - - -

12,700

e&iccocouw

1990

Dollars

§9°°e‘°°°e

L d
-
~

0,158

7145

-

O OO0 D

50,000
»,150
30,000

3.48
10.96

Units

- O o0 OO

2000

Dollars

11,323,000
10,119,088
4,330,290

15,181,387

300,000
25,000
40,300
5,000

a4, 223

5,009,723

2010

.3
b6

7.04
14.08

nits

Dollars

-
L — -

0 e 900000 o0

-

[
-
°§°°

L - B — N K - B - I -2

[rP——

ogeeuee

.09 0o

1,50

405
.10

8.2
17.52

Units

et
o 0o o

B 3

-
o~

oeNoscoe

- o0 e 0o

DATE OF PRINTOUT: [ |
TINE OF PRINTOUT: 0:35 M

202

Bollars

”,7%

oo oo oo

713,000
)
1,074,800
)

28

P —

2,985,213

- N -

3200000

41,500

- o oo eo

2030

3.81
11,42

10.52

20,04

Units Bollars

-
-—C O
o o

A5, 7%

o
<

OO0 o000 DD
o0 0 o0 oS0 o

-3
L-2

,7%

BEQOeGQ
°§ooooo

25O D O e c
o o0 000



Right -of -say

Sub-total Treatsent & Conveyance Construction Costs

interconaecting Lines 12

Right-of-Nay
Sub-total Interconnecting Lines
TOTAL CONSTRUCTION COST
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lapleaentation Admimistration
Financial - Interest During Coast After Ist yr
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CHAPTER 363

RULES RELATING TC FINANCIAL PROGRAME

§8§363.1-363.4 INTRODUCTORY PROVISIONS
§363.1 Scope of Rules
§363.2 Definitions of Terms
§3€63.2 Definition of Terms for Flood Control Program
§363.4 Suspension of Rules
§§363.31-363.38 POLICY DECLARATIONE
€363.31 General Policies
§363.32 Eligible Facilities
§363.33 Requirements as to Maturities
§363.34 Financing Requirements Beyond Current Board
Capabilitiy
§363.35 Permits
§€363.36 Farticipaticn
§363.37 Ancillary Recreational Facilities
€363.38 Lending Rate
§6363.52-363.60 APPLICATICNS TQO THE BOARL
~§363,52 Required General Information
~§363.53 Required Environmental Data
"§363.54 Required Fiscal Data
~§363.55 Required Engineering Feasibility Data for Water
Supply Frojects
§363.5€ Required Engineering Feésibility Data for Flcod
Control Projects
§363.57 Required Engineering Feasibility Data for
Wastewater Projects
€363.58 Required Legal Data
§363.59 Required Water Conservation Plan
€362.60 Return cf Insufficient Application
€8§363.71-363.72 FORMAL ACTION BY THE BOARD
§363.71 Board Consideration of Applicaticrn
§363.72 Action of the Board on Application
§€363.81-363.85 PREREQUISITES TO RELEASE OF STATE FUNDS
§363.81 Engineering Design Data Prerequisites
§363.82 Land and Right-of-Way Accuisition Procedures
Prerequisites
§363.83 Commission Permits and kesolution Prerequisite
§€363.84 Legal and Fiscal Document Prereguisites
§363.85 Water Conservation Procram Prerequisites
Effective
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§363.91
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CHAPTER 363
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INTRODUCTORY PROVISIONS
Texas Administrative Code Secticons 363.1-3623.4

The following rules are promulgated under the authority of
Secticen €.101, Texas Water Code.

§363.1. Scope cf Rules., These sections, adopted pursuant to
the Texas Water Code, §6.101, shall govern the board's Water Lozn
Assistance Program, Water Development Program, Water, Wastewater
and Storage Facilities Acquisition Program, Water Quality
Enhancement Program, and Floocd Control Program as authorized by the
constitution of the State of Texas, Article Il1l, §§49-c, 49-4,
49-d~1, 49-d-2, and 49-d-3 ancd Texas the Water Code, Chapters 15§,
16, and 17.

§363.2. Definitions of Terms. The following words and terms,
when used in this chapter, shall have the following meanings,
unless the context clearly indicates otherwise.

Applicant - Any participating political subdivision or
group of participating peclitical subdivisions who shall formally
petition the board for approval with respect to a particular
project, proposal, or request by filing the necessary application

—~documents required by these sections.

Board - The Texas Water Pevelopment Board.

Change order - The documents issued by the participating
pcliticel) subdivision, with concurrence of the contractor upon
reccmmendation of the proiect engineer and with the approval and
consent of the executive administrator, development fund manager,
board and/or commission, as may be appropriate, authorizing a
change, alteration, or variance in previously approved engineering
plans and specifications, including, but not limited to, adéditions
or deletions of work to be performed pursuant to the contract or a
change in costs for work performed pursuant to the contract.

Client - A storage client, water client, water treatment
client, or wastewater client.

Closing or date of closing - The time of actual transfer
of funds from the board to a participating political subdivisicn
for purposes of developing, constructing, or acquiring a project.

Commission - The Texas Water Commission or its prede-
cessors.

Conservation - The development of water resources: and
those practices, techniques, and technologies that will reduce the
consumption of water, reduce the loss or waste of water, improve
efficiency in the use of water, or increase the recycling and reuse
of water so that a water supplv is made available for future or
alternative uses.

: Construction - Any cne or more of the followinc:
(A) preliminary planning to determine the feasi-
bility ¢f a project;
(B) engineering, architectural, environmental,
legal, title, fiscal, or economic studies:
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PROCEDURE FOR STATE ACQUISITION
INITIATED BY THE BOAPL
Texas Administrative Code Section 363.141

The following rule is promulgated under the authority of
Section 6.101, Texas Water Code.

§363.141. General. The board may initiate proceedings for
state acquisition under Texas Water Code, §16.131 and §16.132, inr
an eligible project. The procedures governing state participation
in such instances shall be established by the board for each
project and shall be consistent with the recuirements of Texas
Water Code, Chapter 16, Subchapter E,
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(b)

(8)

The beoard shall provide the water client reascnable
notice of the board's consideration c¢f terminaticn
of the water supply contract. This provision shall
not be applicable to transfer agreement by which the
board sells an ownership interest in a storage faci-
lity:

other provisions appropriate to the subject of the
transfer agreement including provisions setting
standards for operation and maintenance of the
project.

The attorney general of Texas shall approve as to
legalityvy any contract authorized under this subchapter.
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POST-CONETRUCTION RESPCNSIBILITIES
COMPLIANCE PROCEDURE

Texas Administrative Code Section 363.181

The following rule is promulgated under the authority of

Section 6.101,

§363.181.

Texas Water Code.

General Responsibilities. After the satisfactory

completion of the project, the participating political subdivisions
shall be held accountable by the board for the continued validity
of all representations and assurances made to the board.

Continuing cooperation with the board is expected. To facilitate
such cooperation and to enable the board to protect the state's
monetary investment and the public interest, the following
provisions shall be observed:

(1)

(2)

(3)

operation and maintenance requirements. The
executive administrator is authorized to inspect the
project and the records of operation and maintenance
of the project at any time. If it is found that the
project is being improperly or inadegquately operated
and maintained to the extent that the project
purposes are not being properly fulfilled or that
integrity of the state's investment is being
endangered, the executive administrator shaill
require the participating political subdivisicrs to
take corrective action;

financial requirements. The development fund
manager may request certifiec copies of all minutes,
operating budgets, monthly operating statements,
contracts, leases, deeds, audit reports, and other
documents concerning the operation and maintenance
of the project in additicon to the requirements of
the covenants of the bond indenture and/or the
master agreement., The financial assistance provided
by the board is based on the project's economic
feasibility, and the board shares the participating
political subdivision's desire to maintain this
feasibility in the project's operation and mainte-
nance at all times. The development fund manager
shall periodically inspect, analyze, and monitor the
project's revenues, operation, and any other
information the board requires in order to perform
its duties and to protect the public interest.

water conservation reporting. Applicants with
required water conservation programs shall report
annually to the executive administrator on the
implementation, status, and effectivenss of the
water conservation programs until all of their
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financial obligations to the state have been
discharged. The executive administrator may

require a political subdivision which is not
effectively implementing its conservation program to
take corrective action. The executive administrator
may refer further noncompliance by a political
subdivision to the attorney general, or may take
other corrective actions deemed appropriate to
assure compliance.




Texas Water Development Board Page 2 of 6
Rules Relating to Financial Programs

{(C) surveys, designs, plans, working drawings,
specifications, procedures;

(D) any condemnation or other legal proceeding; and

(E) erection, building, acquisition, alteration,
remodeling, improvement or extension of a
project or the inspection or supervision of any
of the foregoing items.

Development funds - Such monies as are accumulated in the
treasury of the State of Texas from the sale of Texas water
development bonds authorized by the Texas Constitution, Article
III, §49~c and §49-d and from bonds dedicated to use for the
purposes of those sections under the Texas Constitution, Article
III, §49-d-2.

Direct cost - The principal amount the board pavs or
agrees to pay for the state's interest in facilities acquired bv
the board.

Financial assistance - Loans by the board pursuant to the
Teras Water Code, Chapters 1% and 17, or state facilities
acquisition pursuant to the Texas Water Code, Chapter 16,

Firm annual yvield - The amount of water that can be
supplied annually from a reservoir under the minimum streamflow
conditions during a recurrence of the historical drought of record.

Flood control program - The procedure for the investment

—o0f flood control funds by the purchase of bonds or other
sbligations cf a political subdivision to finance a project fecr
flood control as authorized by the Texas Constitution, Article III,
§49-d~2 and by the Texas wWater Code, Chapter 17, Subchapter H.

Master agrecment - The agreement between the board and
the participating political subdivision for a project in which the
board had acquired or is to acgquire an interest.

Net effective interest rate - The rate of interest
computed by dividing the total value of all interest coupons
attached to the bonds included in an issue after deducting all
premiums and adding all discounts involved by the total number of
vears from the date of issuance to the date of maturity of each
bond included in the issue.

Optimum development - The project that will develop the
water resources at a site giving consideration to maximum vield,
efficiency, eccnomics, environmental concerns, and projected
long-range water needs of the region.

Participating political subdivision - Any political
subdivision or body politic and corporate of the State of Texas
which proposes to obligate itself in a particular project and seeks
the board's participatior under the Water Loan Assistance Program,
Water Development Program, Water, Wastewater, and Storage Faci-
lities Acquisition Program, Flood Control Program, and/or the Water
Quality Enhancement Program, including, but without limitation, any
type of authority or district created or crganized pursuant to the

__provisions of the Constituticn of the State of Texas, Article III,
€52 or Article XVI, §59; any interstate compact commission to which
the State of Teyas is a party; any municipal corporation or citv,
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whether operating under the Constitution of the State of Texas,
Article ¥I, §5 (Home Pule Amendment), or under the general law; any
countyv; and any nonprofit water supply corporaticn created ané
operating pursuant to Texas Civil Statutes, Article 1434a.

Permit - Includes any one of the following:

(R)
(B)

()

(D)

the authority granted by the commission to
appropriate, divert, and use state waters;

the authority granted by the commission to
construct a dam and reservoir;

the authority granted by the commission to
establish the treatment which shall be given tc
and the conditions under which waste may be
discharged into or adjacent to waters in the
state; and

plan approval required by the Texas Water Code,
§16.236, for projects that change the flood
waters of a stream.

Project - Any engineering undertaking, acquisiticn or
construction for the purpose of any one or more of the following,
as applied to the Water Loan Assistance Program, Water Development
Program, Water, Wastewater, and Storage Facilities Acquisition
Program, Water Quality Enhancement Program, or Flood Contrel

~—~Program, as may be appropriate:
2

(B)

(C)

(D)

- (E)

conservation and development of the surface cr
subsurface water resources in the State of
Texas, including the control, storace, and
preservation of its storm and flood waters and
waters of its rivers and streams for all useful
and lawful purposes bv the acquisition,
improvement, extension, or construction of
dams, reservoirs, and cther water storage
facilities, inciuding underground storage and
the acquisition or purchase of rights in the
underground water and the drilling cof wells;
development of the saline and brackish water
resources in the state, including any system
necessary for desalting;

transportation of water, including any system
necessary for the transporting of water to
fiitration and treatment plants or from
filtration and treatment plants to storage,
including facilities for transporting waters
from such stcrage or plants to wholesale
purchasers;

water treatment, including filtration and water
treatment plants anc wastewater treatment
plants;

treatment works, includirg any devices and
systems used in the storage, treatment, re-
cycling, and reclamation of waste or which are
necessary tc recycle or reuse water a2t the most
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economical cost cover the estimated life of the
works;

(F} structural and nonstructural flood control and
drainace facilities, including any property and
any system of canals, drainage channels, dams,
reservoirs, detention ponds, siphons, or combi-
nations thereof, intended to protect human life
or property or essential as an integral part of
other kinds of projects eligible for financial
assistance.

Project engineer - The encineer or engineering firm
retained by the applicant to provide complete professional engin-
eering services during the planning, design, and construction of
the project.

Regional facility - A water supply, wastewater collection
and treatment, or other system which incorpcrates multiple service
areat or drainage areas into an areawide service facility, thereby
reducing the number of required facilities, or any system which
serves an area that is other than a single county, city, special
district, or other political subdivision of the state, the
specified cize of which is determined by any one or combination of
population, number of governmental entities served¢, and/or service
capacity. Regional wastewater treatment facilities may also include
those identified in the approved state water cuality management
plan and the annual updates to that plan.

Storage client - Any person acting within his authority
vho acquires or seeks to acquire by purchase, transfer, or lease
all or any part of the storage facilities owned by the stazte in a
particular reservoir.

Storage facilities - The whole or any definable part or
portion of a dam or reservoir, whether existing or planned, in
which water may be stored for useful purposes.

Treatment works - Any devices and systems which are used
in the storage, treatment, recycling, and reclamation of waste or
which are necessary to recycle or reuse water at the most
economical cost over the estimated life of the works, including
intercepting sewers, outfall sewers, pumping, power, and other
equipment and their appurtenances; extensiocns, improvements,
remodeling, additions, and alterations thereof; elements essential
to provide a reliable recycled supply such as standby treatment
units and clear well facilities; and any works, including sites
therefor and acquisition of the land that will be a part cf, or
used in connection with, the treatment process or is used for
ultimate disposal of residues resulting from such treatment; and
any plant, disposal field, lagoon, canal, incinerator, area devoted
to sanitary landfills, or other facilities installed for the
purpose of treating, neutralizing or stabilizing wacste; or
facilities to provide for the collection, control and éisposal of
waste.

Waste - The same meaning as provided by the Texas Water
Code, §26.001.
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wastewater client - Any person acting within his
authority who acgquires or seeks to acquire by purchase, transfer,
or lease all or any part of a wastewater facility owned by the
state in a particular regional wastewater treatment facility.

Wastewater facility - The whole or any definable part or
portion of a reqgional wastewater treatment and/or collection
facility, whether existing or planned, in which the board has an
interest.

Water client - Any person actinog within his authority who
acquires or seeks to acquire the right to use water from storage
facilities owned by the state in a particular reservoir,

Water conservation plan - A report ocutlining the methods
and means by which water conservation may be achieved.

Water ccnservation program - A comprehensive description
and schedule of the methods and means to implement and enforce =
water conservation plan.

Water development bends - Bonds authorized by the Texas
Constitution, Article IXII, 6§49-~¢c, and §49-d, and bonds dedjicateé
to use for the purposes under Texas Constitution, Article III,
§49-38-2.

Water development program - Procedures for the investment

_of development funds by the purchase of bonds or other obligations
issued by a political subdivision to finance a project as
authorized by the Texas Constitution, Article I1I, Sections 49-c
and 49-4.

Water facility - The whole or any definable part or
portion of a regicnal water treatment and distribution facility,
whether existing or planned, in which the becard has ar interest.

Water Loan Assistance Program - The procedure for the
investment of water loan assistance funds by contracts to purchase
bonds issued by & political subdivision to finance a proiject as
authorized by the Texas Water Code, Chapter 15, Subchapter C.

Water quality enhancement bonde -~ The Texas water
developmnent bonds authorized by the Texas Constitution, Article
III, §49-d-1, and bonds dedicated to use for the purposes of that
section by the Texas Constitution, Article III, §45-8-2.

Water quality enhancement funds - The proceeds from the
sale of Texas water development bonds issued under the authoritv of
the Texas Constitution, Article III, §49-d-1, and proceeds from
bonds dedicated to use for the purposes of that section by the
Texas Water Constitution, Article I1II, §49-¢-2.

Water guality enhancement loan ~ The purchase by the
state of the bonds cor other obligations of a political subdivision
with water quality enhancement funds.

Water Quaiity Enhancement Program - The procedure for the
investment of water quality enhancement funds by the purchase o=
bonds issued by a political subdivision to finance treatment works

~—for the purposes authorized by the Texas Constitution, Article IIlI,
§49-a-1.

Water treatment client -~ Anv person acting within his
authority who acquires or seeks to¢ acquire by purchase, transfer,
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or lease, all or any part of the water treatment and distributic
facilities owned by the state in a particular regional water
treatment facility.

wWater, Wastewater, and Storage Facilities Acquisition
Program - The procedure for investment of development funds in &
project by the purchase or acquisition of an interest in such
prcject as authorized by the Texas Constitution, Article III, 64
and §49-d-2, and pursuant to the boardé rules.

§363.3. Definition of Terms for Flocod Control Program, Tt
following words and terms, when used in this chapter, in relatic
to the Flocod Control Program, shall have the following meanings,
unless the context clearly indicates otherwise.

Financial assistance - Any loan of flood control funds made
a political subdivision for structural or nonstructural flood
control measures through the purchase of bonds or other obligati
of the political subdivision.

Flood control funds - The proceeds from the sale of Texas
water development bonds issued under the authority of the Texas
Constitution, Article 1I1I, §49d-2, and reserved for flocd contrc
purpcses.

Floedplain - Land subject to inundation by the
100-year-frequency flocd.

Floodplain management plan - A comprehensive plan for flooc
cortrol within a watershed, based on analyses of alternative
nonstructural ané structural means of reducing flood hazards,
including assessments of costs, benefits, and environmental effe
and may include preliminary design of structural flood control
projects,

Nonstructural flood control - Includes such measures as

(A) acquisition of floodplain land for use as public
cpen space;

(B} acquisition ané removal of buildings lccated in «
floodplain;

(C) relocation of residences or buildings removed fr«¢
floodplain; and

(D} zoning and other ordinance controlled use cf
floodplains.

Structural flood control - Includes such measures as con-
struction of stormwater retention basins, enlargement and/or
rezlignment of stream channels, and mcdification or reconstruct.
of bridges.

100-year flood - The peak flood discharge of a stream, bas
upon statistical data, which would have a 1.0% chance of occurr
in any given year.

§36¢3.4. Suspension of rules. The becard may suspendé or wa
a rule, in whole or in part, upon the showing of good cause cr
when, at the discretion of the board, the particular f{acts or
circumstances render such waiver of the rule appropriate in a ¢
instance.
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POLICY DECLARATIONS

Texas Administrative Code Secticns 363.31-363.38

The following rules are promulgated under the authority of
Section 6.101, Texas Water Code.

§363.31. General Policies.

(a)

(b)

In accordance with constitutional and statutory
directives, the goal of the Texas Water Development Board
is to provide financing, where appropriate and in the
public interest; to implement projects and programs
necessary to further c¢rderly development and management
cof the states water resources; to maintain and enhance,
where feasible, the quality of this resource; to reduce
flood damages; and to promote measures designed to
achieve conservation of the waters of the state in
accordance with the intent of the Texas legicslature and
the people of Texas as expressed through enactment and
voter approval of House Joint Resolutior 6 and House Bill
2, 69th Legislature, 1985. The programs implemented by
these sections will continue to assist eligible pelitical
subdivisions of the state which are unable to implement
projects without state assistance (commonly referrecé to
as hardship loans), as the water development fund has
done in the past, and will further the orderly develop-
ment of regional water and wastewater facilities and
flood control measures through loars and through state
participation, where applicable, in water and wastewatcr
Frojects.

In accordance with the provisions of House Bill 2, €9th
Legislature, 1985, the board will encourage local
political subkdivisions of the state to implement regional
water supply and wastewater treatment facilities,
consistent with the Texas Water Plan and the State Water
Quality Management Plan, and flood management measures,
where such facilities ané measures are appropriate, more
efficient and more cost-effective, and/or environmentally
sound. Amendments to the Texas Constitution approved by
the voters on November 5, 1985 authorize a substantial
increase in the amount of state bonds which may ke issued
by the board to provide funds for state participation in
projects, and also expand the types of water-related
projects and measures eligible for state participation.
Orderly planning ané implementation of regional
facilities will hopefully mitigate existing problems
which have resulted from proliferation of multiple,
commonly inefficient, and generally more costly water and
wastewater systems in urban areas of the state, ané mnay
also prevent such problems from occurring in rapidly
developing areas.
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(@)

§3€32.
{a)

(b)

{c)

Whenever possible, where state financial ascistance ic
necessary to implement a prciect, it is the board's
preference that the application be filed under provisions
of cne of the several programs in which the board pur-
chases bonds of local political subdivisions rather than
under the board's water, wastewater, or storage facil-
ities acquisition program. The board will require
participating political subdivisions to use their own
financial resources to the maximum extent possible, ané
to exhaust all other reasonable means of financing before
seeking state participation. However, where political
subdivisions are seeking to implement regional water
supply and wastewater treatment facilities, regional or
area-wide flood control measures, facilities te convert
from the use of groundwater to the use of surface water
in areas where continued reliance upon ground water is
causing, or will cause, undesirable environmental and
social problems, the board will consider state financial
assistance in accordance with legislative intent
expressed in House Bill 2, 6%th Legislature, 1985.

It is the policy of the board te promote the conservation
of water in the state by requiring implementation of
those practices, techniques, and technologies that will
reduce the consurmption of water, reduce the loss or warcte
of water, improve efficiency in the use cf water, or
increase the recycling and reuse of water sc that a water
supply is made available for future or alternative uces.

32. Eligible Facilities.

It is the policy of the board to finance water supply
proijects involving reservoirs, wholesale storace and
distribution systems, wells, and filtration and water
treatment plants, including any system necessary to
transport water from storage to points of retail die-
tribution or from source or storage to filtration and
treatment plants, cor points of retail distribution.

It is the policv of the board to finance wastewater
projects involving collection systems and treatment
facilities. O©Only hardship loans will be made for
facilities not determined to be regional in scope. Fur-
thermore, hardship loans will not be made for collection
systems to serve substantially undeveloped areas.

It is the policy of the board not to finance retail water
distribution systems or routine internal drainage facil-
ities for cities, counties, towns, districts, or any
other political subdivisions.

It is the policy of the board to provide financing for
the development of floodplain management plans and for
structural and nonstructural flood control measures.
Flood control measures funded by the board will, wherever
possible and appropriate, constitute an element or
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elements of a comprehensive, area~-wide plan for flood
control or flood management. The board recognizes the
magnitude of flooding problems in the state and the
limited funds available to the board to aseist political
subdivisions in correcting these probiems. It is there-
fore the policy of the board to place & priority on flood
control measures that are integral parts of regional,
watershed plans that include alleviation of existing
flooding problems within already developed areas of
watersheds.

(e) Applicants for flood ccntrol loans shall be located
within an area in which National Flood Insurance is
available at the time of application ard throughout the
life of the becard's financial assistance.

(f) In the absence of any legislative appropriation for
operation and maintenance expenses or other sources cf
revenue specifically for that purpose, the bocard will not
bear any portion of the cperation and maintenance ex-
penses for state~owned interest in any water, wvastewater
or storage facilities acquisition project, and any state
interest is acguired without the assumption of anvy
obligation relating to future operation and maintenance
expenses. This section is subject tc the provisions cf
the Texas Water Code, §16.1341.

€363.33. Requirements as to Maturity. It is the policy of
the board to structure financial &sssistance to applicants such that
the board can maximize the financial resources available to the
board. The maturities on loan repayments and projected schedules
for the purchase of the state's interest in a state acguisition
project shall be structured in such a manner so as to encourage
maximum utilizatien c¢f any other public or private sources of
fvrnding.

§363.34. Financing Requirements Beyond Current Board Carpabil~
ity. If the board does not have sufficient financial resources
available to meet the needs of all applicants for financizl assis-
tance, the development fund manager will prepare a complete report
on such applications as if funds were available, and will recommerd
to the board that each particular project be included in, or
excluded from, the board's biennial budget request to the leais-
lative budget board and to the presiding officers of each house of
the legislature and to the governor. The list of such proijects
included in the board's biennial budget request shall include:
relevant information on each project, a determination as to whether
or not the proiect is consistent with the amended Texas Kater Plan
and/or the current State Water Quality Management Plan, local and
regional plans, the potential environmental impacts of the proiect,
and recommendations concerning the terms under which financial
assistance should be made as well as projected funds that woulé be
required during each ensuing biennium to complete the project.
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§363.35. Permits. The board will recuire an applicant
seeking assistance under the water, wastewater, and storage facil-
ities acquisition program to obtain appropriate state permits
before the board will extend a commitment feor financial asssistance.
The board may make commitments for loan-assisted projects prior to
all state permits being received, but will not deliver financial
assistance funds under any of the authorized financial programs
until an applicant for financial assistance has obtained all
appropriate state permits.

§363.36, Participation. The legislature is empowered to
place biernial limitations on the water, wastewater and storage
facilities acguisition program in order to control potential draws
ori the general revenue fund, to increase the number of facilities
constructed, and to minimize financial risks tc the state. 1In
furtherance of these legislative obijectives, and in order to assist
the beoard, in making the required statutory finding that it is
reasonable to expect that the state will recover its investment in
the facility, it is the pclicy of the board to require that at the
time an application involving state participation is considered by
the board, a projected schedule for purchase of the state's
interest in the project be developed and presented to the board,
unless to do so is inappropriate. Priority consideration will be
given to applications involving other sources of funding, since one
of the principal purposes of the fund is to encourage cptimum
development of the state's water resocurces and implementation of
regional water supply, wastewater treatment, and flooé control
facilities, where appropriate.

§363.37. Ancillary Recreational Facilities. The board will
consider applications by participating political subdivisions for
assistance toward the purchase of land required for development of
needed recreational facilities associated with a project. The
primary emphasis in ccnesidering the recreaticnal purpose of a
project shall be the optimum public use and enjoyment of such
project and recoupment of the state's investment in the development
of the project. It is expressly provided that such planned facil-
ities:

(1) shall be an integral part of the proposed proiject:

{(2) shall be in an area where needed and not otherwise
available to the general public;

{3) shall be operated so that any recreational use of
water in the project will be in accordance with the
commission's permit for same;

{4) shall have been submitted to the Texas Parks and
Wildlife Department and/or other agencies having
responsibility and jurisdiction in the premises for
review and comment as to:

{A) the facilities for which there is the greatest
need; and
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(B) adherence and consistency with any existincg
regional out door recreational plan and Texas
Outdoor Recreation Plan;

(6) be supported by a system cf fees and charyes, where
practicable, for use of recreational areas to ensure
proper operation and maintenance of such facilities
and recoupment of the state's investment therein.

§363.38 Lending Rate.

(a)

(b)

(c)

{a)

Policy - It is the policy of the board through the
implementation of the lending rate to serve the
communities ¢f the state by passing on the credit of the
state to political subdivisions in the form of loans with
interest rates which reflect the state's cost cof funde.
The board will establish rate scales for each maturity of
loans to political subdivisions. 1In establishing the
lending rate scales, the beoard will take into account the
true interest cost of the money to the state including
issuance costs and the risks associated with the
operation of the financial assistarce program. The board
will continuously review the lending rate scele, in light
of current market conditions, and should there be
substantial changes in market conditions, alter .the scale
if changes are necessarv.

Implementation - The rate scale applied mav be determined
by the type of project and/or the type of pledge
received. The projects will be divided into three
groups: the first group will include water development
projects; the second includes water qualitvy enhancement
projects; and the third includes flood control projects.
Within these groups, scales mav be categorized by the
type of pledge received. The board reserves the right to
determine the lending rate scale applied and maturity
schedule for each loan.

Special Projects - The board may, from time to time, be
approached by political subdivisicns with proposed
projects which may require special financing by the
board. Because of the special and unusual
characteristics of these projects, separate lending rates
for these projects may be established to fit the special
circumstance that may be applicable to these projects.
270 Day Commitment -~ The board from time to time finds
itself in a position of investing idle bond proceeds at a
rate substantially below the cost of bond preceeds. For
this reason, financial assistance commitments will remain
in effect for no longer than 270 davs; however, the
applicant mayv request that the board extend this
commritment beyond the original 270 days. If the bcard
extends the loan commitment beyvond the 270 days, it
reserves the right to assess a fee for these extensions.
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Each fee will be established on a case~by-case basis
after board consideration and approval.
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APPLICATIONE TO THE BOARD
Texas Administrative Code Sections 363.52~363.6C

The following rules are promulgated under the authority of
Section 6.101, Texas Water Code.

§363.52. Required General Information.

{a) An applicant seeking financial assistance should make an
appointment with the staff of the development fund. At a
minimum, the preapplication conference should be attended
by a member of the governing body of the political
subdivision, the entity's engineer, and financial advi-
sor. The primary purpose of the meeting is to establish
basic eligibility of the political subdivision fcr finan-
cial assistance. The determination of eligibility will,
in most cases, be made at this meeting.

(b) Forty copies of an application shall be filed with the
board. The following information is required on all
applications to the board for financial assistarce:

{l1) legal name(s) of applicant and authority of law
under which created;

(2) name, title and address of official correspondent cor
representative for applicant and each participating
political subdivision;

(3) names and titles, of principal officers, including
the managing official of applicant and each partic-
ipating political subdivisiocons;

(4) name and address of project engineer; or if enogi-
neering will be performed by a federal agency, the
name and address of the office cf the federal agency
performing such work:

(5) name and address of legal counsel for applicant. In
an applicatior for financial assistance which
envisions the purchase of applicant's bonds by the
board, the name and address of bhond counsel its also
required (if other than legal counsel) and the name
and address of financial advisor or consultant;

(6) brief description of project including but, not
limited to, the following:

(A) location;

(B} a comprehensive statement clearly demonstrating
the project need and timing of need in suffi-
cient detail to support and justify the preci-
ect;

(C) the total estimated cost and allocation of cost
to each purpose such as water supply, recre-
ation, floed control, transportation, ¢r sewacge
treatment;

(D) if a dam and reservoir project is proposed, the
estimated firm annual yield and proposed
reservoir capacities for conservation storage,
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(7}

(8)

(9)

(10)

(11)

(12)

sediment storage, flood control storage, and
storage for other purposes (specify each
purpose) ;

(E) proposed allocation and scurce of project cost
to each participating subdivision, state, and
federal agency:

{F) proposed division of the total ownership
interest in the project for each participating
subdivision (and the board, if acquisition is
contemplated); and

(G) source of project's water supply;

if a federal project, the name of the federal agency

anéd the extent to which federal planning has pro-

gressed. If a federal cgrant is involved, the amount
of the total federal grart and the status of the
application for the federal grant;

with respect to each participating political subdi-

vision, the legal procedures, such as confirmation

elections, annexation proceedings and contract and
bond election, required to enable the applicant to
assume its obligations with respect to the proiect,
including the stage to which any such procedures
have progressed;

information on the baceis of which the board can

determine whether:

(A) the state will recover its investment;

(B) the cost of such facilities to be accuired
exceeds current financing abilities of the area
involved; and

(C) whether such facilities can be otherwise
financed without state participation:

status of anv proceedings to cbkbtain a permit or

other authorization from the commission or any other

state of federal agency:;

if the application is for a water, wastewater or

storage facilities acquisition project, the follow-

ing additional material:

(A) information regarding the inability of the
applicant to finance development without state
participation;

(B) estimated time and means for the recoverv of
the board's investment in the project from
revenues, repurchase obligations of participat-
ing political subdivisions, or both: and

(C) evidence that the proposed facilities are
consistent with the objectives of the state
water plan and/or the state water quality
management plan;

required general information regardinog any existing

water conservation program, includirg but not

limited to the following:
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(A} education and information programs;

{B) plumbing code standards for water conservatior
in new construction;

(C} retrofit programs to improve water use eff:-
ciency in existing buildings;

(D) conservation-oriented water rate structures;

(E) universal metering and meter repair and re-
placement;

(F} leak detection and repair;

(G) drought contingency plans;

(H) ordinances and emergency procedures;

(I) water recycling anéd reuse; and

() water conserving landscaping:;

(13) if an exemption from the water conservation prograr
is recuested under the Texas Water Code, Sections
15.106(c) or 17.135(c), information by which the
board can determine whether:

{A) an emergency exists;
(B) the amount of financial assistance requested is
$500,000 or less; or
(C) submission of a program is not necessary to
facilitate water conservation.
—_— §363.52. Required Environmental Data. The applicaticr shall

ddress the environmental effects of the project in accordance with
the requirements of €341.21-341.26 of this title (relating to
Environmental Impact Statements) and 6341.41-341.43 of this title
(relating to Guidelines on the Preparation of Envircnmental,
Social, and Economic Impact Statements). Prior to taking an
application to the board, the executive administrator shall deter-
mine if a complete environmental impact statement should be pre-
pared, or if an environmental assessment following §341.42-341.43
of this title (relating tc Guidelines for the Preparation of
Environmental, Social, and Economic Impact Statements) will be
sufficient., Normally, environmental impact statements will Lbe
required for major facilities, such as reservoirs and regional
flood control projects. After reviewing the submitted
environmental information, the executive administrator shall
determine if sufficient environmental data have been supplied to
forward the application to the board. The executive administrator
shall recommend to the board whether the proposed project is
environmentally sound, based on the criteria and gquidelines of the
board and full consideration of the views and comments of other
agencies and persons.

§363.54. Required Fiscal Data.

(a} The applicant shall submit a statement of the project
engineer's most current estimate of project cost itemized
as to major facilities or items including land and
right-of-way costs, fees of engineers, all legal fees,
fees of financial adviscors and/or consultants, contir-
gencies, and interest during construction.
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{b} The following information is to be furnished when the
applicant proposes to sell bcnds to finance the proiect,
whether the purchasers are to be the board cr others tha
the board:

(1) citation of statutory authority for issuance:

(2) type of bonds (i.e., general obligation, revenue, o
combination}. If revenues are to be pledged, state
the source and nature of such revenue;

(3) amount of the issue:

(4) £full name of issue(s}:

(5) approximate date of issuel(s):;

(6) proposed maturities; and

{7) details of option for prior payments.

{c} The applicant shall submit the amount and source of any
funds to be expended on the proiject.

{d} If applicant is authorized by law to levy and collect ad
valorem taxes, give the information in paragraphs (1) an
{2} of this subsection.

{1) If such right and power have been exercised, give
the following information for each of the five
preceding years:

(A) assessed valuation of taxable property;

(B} ratio of assessed valuation to actual market
value in a specified year:

(C) maximum tax rate permitted by law per $100 of
assessed valuation; ‘

(D) aggregate rate of all taxes levied and aggre-‘
gate amount in dollars of taxes collected;

(E} total amount in dollars of taxes collected; ar

(F) distribution of tax rate as between interest
and sinking fund and other purposes.

(2) If applicant is newly created, or if it has never‘
exercised its taxing power, give the following
information:

(A} assessed valuation of taxable property if
valuations have been established, and if nct,
the estimated total amount of the assessed
valuation of taxable property. Indicate
whether the figure represents actual valuati|
or an estimate; and

(B) maximum tax rate permitted by law per $£100 4
assessed valuation.

(e) The applicant shall give details of any limitation ‘
governing amount of bonded or general obligation debt
which applicant may incur.

(£) 1If applicant has bonds outstanding which are payable‘
vholly or in part from ad valorem taxes, the followin
information shall be submitted: 1
(1Y) a complete description of each such issue of bor

including title, date, interest rate, maturitie:

amount outstanding, and prepayment options;

T |

N
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{g)

(h)

(1)

(3)

(k)

(1)

(m}

{(2) consolidated schedule of future requirements of
principal and interest extended so as to reflect
total annual requirements; and

(3) direct and overlapping debt statement.

If financing of project will involve sale of bonds or

other securities payable wholly or in part from ad

valorem taxes, the following information shall be submit-
ted:

(1) schedule of proposed future maturities of principal
and interest of proposed bonds plus total maturities
of any outstanding bonds from subsection (f) of this
section; and

{2) rate of interest assumed in computing future inter-
est maturities on proposed bonds.

If project for which state participation is desired is

for purpose of extending, enlarging or improving an

existing system or facility, the following shall be
submitted for each of the five preceding years to the
extent available:

(1) comparative operating statement;

(2) schedule of water or sewer rates or service charges;
and

(3) number of customers cor patrons of system.

The applicant shall provide a schedule of proposed rates

required for financing the project under consideration,

if different from subsection (h) (2) of this section.

If applicant has bonds outstanding which are payable

either wholly or in part from net revenues of a system cor

facility in connection with which the current project is
planned, the follewing information shall be submittecd:

{1) a complete description of each such issues of bonds,
including title, date, interest rate, maturities,
amount outstanding, and prepayment options; and

(2) consolidated schedule of future requirements of
principal and interest extended so as to reflect
total annual requirements.

If financing of the project will require the sale of

bonds or other securities payable either wholly or in

part from net revenues of one or more facilities or
systems, the following information shall be submitted:

(1) schedule of proposed future bonds plus total matu-
rities of any outstanding bonds referred to in
subsection (j) (2) of this section; and

(2) rate of interest assumed in computing future inter-
est requirements on proposed bonds.

The applicant shall provide a statement as to whether or

not there has been a default in the payment of items of

matured principal or interest and if so, give details.

The applicant shall provide an annual audit of financial

report prepared by an independent auditor as of the close
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of the preceding fiscal year. {(Not recuired if applicant
has no operating histery}.

{n) Where the prcocject envisions the sale of revenue bonds, a
schedule of the project engineer's estimate of future
income and expense, showing the estimated amount of net
revenue to accrue in each year during the life of anv
bonds to be issued.

§363.55. Required Engineering Feasibility Data for Water
Supplv Projects. The applicant shall submit for approval four
copies of an engineering feasibility report. Prior to submission
of the report in the application, the applicant's engineer shall
have met with the board's engineering staff to discuss the scope of
the feasibility report. The report as presented in the application
shall include:

(1} legal name of applicant and authority of law under
which it was created and operates;

(2) name, address, and telephone number of project
engineer;

(3) the location and description of the proposed proj-
ect. As a minimum, this requirement may be met by
showing location on a Texas Department of Highways
and Public Transportaticn Planning Survey Division
map (1/2 size):

(4) 1if water development and/or water facilities accui-
sition project, the need for the project, including
proposed purposes for which water will be stored or
used and places of use for the water and projections
of future estimated needs, uses and places of use
for the water:

(5) a description of facilities tc be acquired or
replaced;

(6) proposed improvements or enlargements of exicting
facilities; :

(7) the basis of the design, including a detailed scope
of operations for the project. Where extensions are
proposed to an existing project, include an engi-
neering functional evaluation of the existing
facilities;

(8) the relationship of the project to other existing
and propcsed facilities in meeting long-range water
quantity or water quality needs;

(9) the feasibility of the project, including descrip-
tion of all alternatives considered, evaluation of
each alternative, and reasons for the selection of
the proposed project. The report shall demonstrate
that the proposed project represents the best
alternative for water supply considering the econom-
ic, social, financial, environmental, andé
engineering aspects involved:
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{10)

(11)

(12}

(13)

(14)

if a dam and reservoir project, the proposed conser-

vation, sediment, flood ccontrol, and other storage

capacities; corresponding areas and elevations; the
expected firm annual yield:; expected quality of
water impounded; and existing water rights and
purposes of uce affected by the project;

total estimated cost and allocation of cost of each

of the project purposes. Sufficient detail should

be provided tc support the estimated costs;

when a public water supply project is proposed,

consideration of the minimum reguirements of the

Texas Department of Health relative to gquantity and

storage;

when a dam and reservoir is proposed:

(A} an area map on which the estimated acreage to
be acguired and the propcsed project take-line
encompassing such acreage are shown. The area
shall be delineated on a topographic quadé sheet
or equivalent such that areas can be easily
determined;

(B} a detailed oross appraisal report, including a
land-use and improvement summary for all
preoposed land purchases, prepared by a profes-
sional land appraiser. An additional land
appraisal report may be reqguired at the dis-
cretion of the board. The lané values sc
determined shall be used as a basis for fea-
sibility calculations. The estimated total
land acquisition cost should include & pro-
vision for projected appraisal, title search,
legal, and other associated costs;

{(C) description of all improvements (including
roads, cemeteries, railroads, and public util-
ities) in the project area that must be re-
leoccated or protected;

(D} letters, agreements, or other evidence from
owners anéd/or responsible entities on improve-
ments to be relocated or protected, stating
their position on acceptable means for such
relocation or protection and the estimated cost
therefore; and

(E) the proposed recreational development and
management plan, including anticipated buildup
in demand, initial facilities to be provided,
and proposed area to be dedicated to recre-
ational use;

a geologic evaluation of the site, accompanied by

drilling logs showing sufficient density of test

holes and sufficient litholeogic details to indicate
that a suitable development site has been selected;
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(15)

(16}

{17)

(18}

§3€3.56.

description and evaluation of the relationship
between proposed surface water development and
ground water resources, or the converse, and the
effects of each upon the other:

if a ground water development, complete analyses of
the hydrologic and hydraulic characteristics of the
aquifer including, if necessary, subsurface data
obtained from drilling test holes and test pumping;
the engineering report, which shall be signed ané
sealed by a professional engineer registered in the
state of Texas in accordance with the Texas Engi-
neering Practice Act, Texas Civil Statutes, Article
3271a, ané which report shall not be more than six
months old. If the report is more than six» months
old, it shall be accompanied by a statement from the
engineer that he has reviewed the project as orig-
inally prepared and finds that it is substantially
current and correct in view of all existing circum-
stances. In such event, a detailed updated cost
estimate shall be provided; and

additional information or data which the executive
administrator or development fund manager mav
recquire, including additional subsurface explo-
rations prior to the submission of the applicaticn
or as a condition precedent to f£inal approval.

Required Engineering Feasibility Data for Flood

Control Projects. The applicant shall submit for approval four
copies of an engineering feasibility report. Prior tc submission
of the report, the applicant's engineer shall have met with the
engineering staff of the board to discuss the scope of the fea-
sibility report. In the case of flood control projects, the report
as presented in the application shall include the followinc infor-

mation:
{1)

(2)

If the loan is for the purpose of developing a
floodplain management plan, the following informa-
tion shall be submitted:

(A) a statement indicating the authority of the
applicant teo prepare a comprehensive floodplain
management plan, and the applicant's legal
authority, if any, to enforce such a plan;

(B) location and background history of the
watershed or watersheds in the area. Maps and
drawings of watersheds should be included.
Information should be provided for the entire
watershed drained by a river, creek, bavou or
other channels and their tributaries within the
planning area.

If the proposed loan is for structural or nonstruc-

tural flood control, the following informaticn will

be regquired:
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——

(A)
(B)
(C)

(D)
(E)

(F)

{G)
(H)

(1)

(J)

{K)

(L)

(M)

(N)

(0)

(P)

the name of the political subdivision and its
principal officers;

a citation of the law under which the peclitical
subdivision operates and was created;

a description of the flood control measures for
which the financial assistance will be used:
the estimated total cost of the measures;

the amount of state financial assistance
requested;

the method for obtaining the financial assis-
tance, whether by purchase of bonds or purchase
of other obligations of the political subdivi-
sion;

the plan for repaying the financial assistance;
the availability of revenue to the political
subdivision, from all sources, for the ultimate
repayment cf the cost of the project, including
interest;

the capacity of the watershed to accommodate
stormwater runoff;

the impact of the project on watershed capacity
along the entire watershed and the degree to
which that capacity was considered in planning
the project;

whether the project will increase or decrease
the volume or rate of stormwater runoff into
any channel in the watershed;

the effect of the project on surface water
elevations within the watershed and any down-
stream watershed;

the relationship of the project to any flood-
plain management plan for the watershed;
whether adequate consideration was civen to the
effects of the project with regard to erosion
and sediment control;

the feasibility of the project, including a
description of all alternatives considered,
evaluation of each alternative, and reasons for
the selection of the proposed project. Non-
structural alternatives should be evaluated for
their feasibility; and

additional information on or data which the
executive administrator or development fund
manager may reguire,

§363.57. Required Engineering Feasibility Data for Wastewater
Projects. The applicant shall submit for approval four copies of
—an engineering feasibility repcrt. Prior to submission of the
‘eport in the application, the applicant's engineer shall have met
with the board's engineering staff to discuss the scope ©of the

feasibility report.

The report, as presented in the application,
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shall include the information regardina design criteria for
sewerage systems listed under §317.1(b) of this title (relating tc
General Provisiocns) and the following general information:

{1} legal name of applicant;

(2) name and address of the project engineer;

{3} type of treatment plant being proposed. The se-
lection of a treatment process must take into
account the cost-effectiveness and environmental
compatibility of various processes; and

(4) cost breakdown, A detailed cost estimate for all
work shall be submitted, including operation and
maintenance.

§€363.58. Required Legal Data.

(a)

(b)

(c)

(d)

(e)

The applicant shall submit a statement setting forth the
existing or future need for the project, the probable
benefits to the area to be served by the project, the
steps previously taken or currently being taken to
finance the project without state assistance, and the
reasons why other financing is not available to defray
the entire proiect cost.

If a bond election is required by law to authorize the
issuance of bondes to finance the project, such election
should be held prior tc consideration of the application
by the bcard. Applicant shall provide the development
fund manrager with the election date and election results
as to each proposition submitted.

The applicant shall submit a certified copy of a resclu-
tion of the governing body of each participating politi-
cal subdivision requesting financial assistance from the
board, authorizing the submission of the applicaticn,
designating the official representative for executing the
application and appearance before the board, and contair-
ing a finding that the applicant cannot reasonably
finance the project without assistance from the board in
the amount requested. Additional evidence on inability
to finance the prciject without state investment may also
be required by the beard.

The applicant shall submit a copy of any actual or
proposed contract under which any portion of the appli-
cant's water supply is purchased or transported or under
which sewer service is provided. Before a loan is
closed, a certified copy of such contract shall be
required.

If financing of the project will recuire the sale of
bonds to the board payable either wholly or in part from
revenues of contracts with others, the applicant shall
submit a copy of any actual or proposed contracts uncer
which applicant's gross income is expected to accrue.
Before a loan is closed, an applicant shall submit
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e,

(£)

certified copies of such contracts to the development

fund manager.

The applicant shall submit a pro forma draft of an

ordinance, resolution, or similar instrument to be

adopted by the governing body autherizing the issuance of
each of the bond issues described in §363.54(g) and

§363.54 (k) of this title (relating to Required Fiscal

Data). When application for financial assistance which

envisions the purchase of applicant's bonds by the bocard

is made, such ordinance, resoluticon, or similar instru-
ment shall contain, in addition to the usual provisions,
sections providing:

{1) that a construction fund shall be created which
shall be separate from all other funds of the
political subdivision. The construction fund shall
be established at an official depository of the
political subdivision and all funds in the construc-
tion fund shall be secured in the manner provided by
law for the security of county funds or city funds,
as appropriate. If the political subdivision is not
required by law to maintain its funds in an official
depository, then it shall designate a depository
with the approval of the development fund manager
and@ shall maintain the construction fund in such
depository and require that funds therein be secured
in the manner provided by law for county funds. &All
proceeds from the sale of bonds to the board and all
other proceeds acquired by the political subdivisiern
to construct or acquire the project shall be placecd
in the construction fund. All proceeds in the
construction fund shall be used for the sole purpose
of constructing the project as approved by the boarc
except as otherwise stated in these sections or
approved by the board;

(2) that a final accounting be made to the board of the
total cost of the project upon its completion. Such
resolution or ordinance shall also provide that if
the project be finally completed at a total cost
less than the amount of available funds for con-
structing the project, or if the development fund
manager disapproves construction of any portion of
the project as not being in accordance with the
plans and specifications, the participating politi-
cal subdivision shall immediately, after filing the
final accounting, return to the board the amount of
any such excess and/or the cost as determined by the
development fund manager relating to the parts of
the project not constructed in acccrdance with the
plans and specifications, to the nearest multiple of
$1,000 or $5,000, depending upon the denominaticn of
the bonds being sold. Thereupon, the board shall
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(g)

(h)

(3)

(4)

(7)

cancel and cdeliver to the participating political
subdivision a like amount of the bonds of the
participating political subdivision held by the
board in inverse numerical order. Any remaining
funds will be deposited in the interest and sinking
fund for bonds purchased by the board. Unless
otherwise stated in the loan commitment, in de-
termining the amount of available funds for con-
structing the project, the political subdivision
shall account for all monies in the construction
fund, including all loan funds extended by the
board, all other funds available from the project as
described in the project engineer's sufficiency of
funds statement required for closing the board's
loan and all interest earned by the political
subdivision on money in the construction fund. This
requirement shall not be interpreted as prohibiting
the board from enforcing such other rights as it may
have under law;

that an annual audit of the participating political
subdivision, prepared by a certified public accoun-
tant or licensed public accountant be provided to
the development fund manager;

that the participating political subdivision shall
maintain adequate insurance coverage on the project
in an amount adequate to protect the board's inter-
est;

that as built plans be provided to the board:; and
that the issuer will implement any water
conservation program required by the board until all
financial oblications to the State have been
discharged,

that the issuer covenants to abide by the board's
rules and relevant state statutes, including the
Texas Water Code, Chapters 15, 16, and 17.

The applicant shall submit an affidavit executed by the
official representative of the participating political
subdivision stating that the facts contained in the
application are true and correct to his best knowledge
and belief.

The applicant shall submit a copy of any existing
proposed construction contract.

(1}

All proposed contracts shall have provisions assur-
ing compliance with the board's rules and all
relevant statutes, including the Texas Water Code,
Chapters 15, 16, and 17, as appropriate. Further,
the contract shall provide that failure to construct
the project according to the plans and specifica-
tions approved by the executive administrator,
development fund manager, board, and/or the commis-
sion, as 1is appropriate, for any and all
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(i)

3)

(k)

(1)

{m)

modifications, amendments, or changes to such
engineering plans, regardless of the nature,
character, or extent of such changes; failure to
construct the project in accordance with sound
engineering principles; or failure to comply with
any term or terms of the construction contract,
shall be considered by the development fund manager
as grounds for refusal to give a certificate cf
final approval for any construction contract. Such
contract shall also require the contractor to
observe all rules of the board. The provisions of
the contract shall constitute an agreement for the
benefit of the board under principles applicable to
third party beneficiary contracts; however, such
provisions are not intended nor shall they ke in
such form as to constitute an agreement for the
benefit of any other third party or parties cother
than the board.

(2} The participating political subdivisions shall be
represented by a registered professional engineer
who shall inspect the project at each phase of
construction to assure constructior in substantial
compliance with the plans and specifications and in
accordance with sound engineering principles and the
terms and provisions of the construction contracts.

(3) The applicant shall submit such other provisions eas

may be deemed necessary to provicde the board and the
participating political subdivision adequate cecntrol
to ensure that materials furrnished or work performed

conform with the provisions of the constructicn

contracts.
The applicant shall submit copies of any proposed or
existing contracts for consultant services necessary for
construction of the proposed project and included as part
of the total cost of the project.
The applicant shall submit a certification by the des-
ignated representative of the participating political
subdivision in a form acceptable to the board which
warrants compliance by the participating political
subdivision with all representations in the application,
all laws of the State of Texas and all rules and pub-
lished policies of the board.
If bonds to be sold to the board are revenue bonds
secured by a subordinate lien, then a copy of the au-
thorizing instrument of the governing body in the issu-
ance of the prior lien bonds shall be furnished.
The applicant shall submit a copy of any proposed or
existing lease or other agreement transferring interests
in any land acquired for the project.
The applicart shall submit other information, plans, and
specifications requested by the board or the executive
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§363.
(a)

(b}

(c)

administrater which are reasonably necessary for an
adequate understanding of the project.

59, Required Water Conservation Plan.

The applicant, if not eligible for an exemption, shall
submit either with its application or separately under
subsection (b} of this section two copies of a water
conservation plan for approval. Before the application
is filed, all applicants or their representatives shall
discuss the scope and content of the plan with members of
the board's staff who are responsible for reviewing the
water conservation plan. At the applicant's request, the
executive administrator may provide educational material
and, to the extent staff personnel are available, may
provide technical assistance in developing a
comprehensive water conservation plan that is designed to
meet existing and anticipated local needs and ccnditions.
The executive administrator shall review all water
conservation plans submitted as part of an applicaticn
for financial assistance for a project, shall determine
if the plans are adequate, and shall present information
to the Board on the water conservation plan when the
application is considered by the board.

An applicant may elect to submit the reguired water
conservation plan after the board approves its
application for assistance but before any funcés are
released. In such case, the applicant shall submit the
conservation plan tc the executive administrator for
review. The executive administrator shall make a
preliminary determination as to whether the plan is
adequate, and shall submit the plan to the board for
consideration. The board will apprcve, disapprove, or
approve with modifications the applicant's water
conservation plan during an open meeting. The board may
revise the amount and conditions of its financial
commitment after considering the water conservation plan.
The long-term water conservation plan required under
subsections (a) or (b) of this section shall be
consistent with the guidelines for water conservation
planning available from the executive administrator. The
plan shall serve as the basis for developing and
implementing a conservation program. At a minimum, the
plan shall consider, and as appropriate include, each of
the elements in §363.52(b) (12) of this title (relating to
Required General Information). Reasons for not including
any of the elements stated in €363.52(b) (12) of this
title (relating to Reguired General Information) shall be
clearly stated. The plan shall effectively adcress the
following:

{1} need for the goals of a water conservation program;
(2) methods to reduce water consumption;
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(4)

(5)
{d)

{1)

(2)

(3)
€363.60.

(3)

methods to reduce the loss or waste of water;
methods to improve efficiency in use of water; and
methods to increase the recycling and reuse of
water.

The board may not require an applicant to provide a water
conservation plan if the board determines an emergency
exists, the amount of financial assistance to be provided
is $500,000 or less, or implementation of a water
conservation program is not reasonably necessary to
facilitate water conservation,

An emergency exists when:

(A) a public water system or wastewater system has
already failed, or is in a condition which
poses an imminent threat of failure, causing
the health and safety of the citizens served to
be endangered; (B} sudden, unforeseen demands
are placed on a water system or wastewater
system (i.e., because of military operations cr
emergency population relocation}; (C) a
disaster has been declared by the governor cr
president; or (D) the Governor's Division of
Emergency Management of the Texas Department of
Public Safety has determined that an emergency
exists.

The board shall review an application for which an

emergency is determined to exist six months after

the board commits to financiel assistance, and alco
at the time of any extensions of the loan
commitment. If the board findes that the emergency
no longer exists, it may then require submission,
within six months, of a water ccnservation plan
satisfactory to the board before making any further
disbursements on the commitments.

Submission of a plan is not necessary to facilitate

water conservation if the applicant already has a

program in effect that meets the requirements of

subsection (a}) of this section and of §363.85 of
this title (relating to Water Conservation Program

Prerequisites).

Return of Insufficient Application. The development

fund manager shall return any application not in substantial com-
pliance with these rules.
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FORMAL ACTION BY THE BCARD
Texas Administrative Code Secticns 363.71-263.72

The followinc rules are promulgated under the authority of
Secticn 6.101, Texas Water Code.

§363.71. Board Consideration of Application. After all
required instruments and data have been supplied and routine
processing by the development fund manager is complete, the
development fund manager shall submit the application to the board
with comments concerning the best method of making financial
assistance available. Upon a recommerdation by the development
fund manager that such applicaticen is complete and in order for
bcard review, the application shall be scheduled on the agenda for
board consideration not earlier than the second regularly scheduled
board meeting following the development fund manager's
certification of the sufficiency of the application. The applicant
and other interested parties known to the board shall be notified
of the time and place of such meeting. Evidence and arguments both
for and against the granting of the application may be heard at
such meeting.

€363.72. Action of the Eoard on Application. At the
conclusion of the meeting tc consider the proiject, the bovard may
reseclve to approve, disapprove, amend, or continue consideration of
the application. If the board commits itself to participate in the
project, such commitment for fine&ncial assistance shall expire 27C
days after the board's action making the commitment, unless another
time for expiration of the commitment is stated by the board or the
period of time for expiration of the commitment is extended by the
board. Any extension must be requested of the boaré by application
filed with the development fund managex. Prior to referring such
request to the board for consideration, the developrment fund
manager may reauire the refiling of or updating of informatior
contained in the original application. After such information is
provided, the development fund manager will refer the request to
the board along with his recommendation including whether a fee
should be assessed the applicant for the extension, and amount of
any such fee. Notice of the time and place of board consideration
will be given to the applicant's designated representative.
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PREREQUISITES TO RFLEASE OF STATE FUNDS

Texas Administrative Code Sections 363.81-363.85

The following rules are promulgated under the authority of
Section 6.101, Texas Water Code.

§363.81. Engineering Design Data Preregquisites

(a)

An applicant seeking financial assistance for flood

control, water and storage projects, pursuant to the

Water Development Program, the Water, Wastewater and

ftorage Facilities Acguisition Program, the Water Loan

Asgistance Fund, or the Flood Control Program shall

submit for development fund manager approval three ccpies

of plans, specifications, and an engineering report on
the project, which data shall be as detailed as would ke
required for submission to contractors bidding on the
work, and which shall include, as appropriate:

(1) analyses of the gquality and guantity of water to be
used. If a dam and reservoir project is proposed,
complete hydrology, flood routing, and storage
capacities ard corresponding elevations shall be
provided;

(2) details of the hydraulic gradient calculations for
pipelines and/or open channels based or maximum flcw
conditions;

(3) if a dam and reserveoir project is involved:

(A) & tcpographic map of the dam site with cortour
intervals not exceeding five feet. A plan of
the dam shall be superimposed on this map
showing the location of spillways, outlet
conduit, cut-off walls, etc. If ar existing
map is used, the source and date of such map
shall be given;

(B} &a geologic evaluation of the proiect area
relating the local geologic setting to the
regional geologic setting, accompanied by
drilling logs showing sufficient density of
test holes and sufficient lithologic details to
verify that a suitable development site has
been selected. A geologic profile of the cdarm
site taken on the axis of the dam ancd a profile
of the spillway along its axis shall be
provided. The profile shall also show the
location of the conduit, spillway, etc. Core
drill holes shall be located and spaced to show
geologic conditions &t the site and shall be cof
sufficient depth to determine foundation condi-
tions. Geologic cross sections of the reser-
voir area shall also be shown on a suitable
map, including descriptions that represent the
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(b)

(4)

(5)

(C)

(D)

(E)

local geologic conditions. Logs of the core
drill holes and descriptions of the geologic
sections shall be prepared by a professional
geologist. All cores and bag samples recovered
shall be available for examination, by the
staff of the executive administrator, in proper
condition and properly labeled. This
evaluation should include a survey of any oil
and gas wells to determine the possibility of
contamination of the reservoir due to mineral
wastes or to inadequately plugged wells;

a soils report giving the recommended
embankment slopes, berms, etc.; location of
tvpes of soil in the embankment (designate all
borrow areas on construction plans related to
the embankment zones of the dam); location of
core trench and slope of core trench; stability
analyses of the embankments; and seepage
studies and recommended drainage systems for
the embankment, Data from all soil tecsts
performed should be included, This informaticn
shall also be shown and correctly plotted on
the plans, on both plan view and elevetion. A
soils engineer assisted by a geologist, when
necessary, shall be responsible for the
planning and supervision of field studies;
cross sections of the dam embankment and
spillway sections at the maximum width section
showing complete details and dimensions;
complete details on hydraulic design of
spillway structure. Unless otherwise justified
and approved by the commission, the combinec
spillway capacity will be large enough to pass
and properly still the probable maximum flood
without overtopping the dam;

cross-sections of all structures in sufficient
number and detail to adequately define all features
of the structure, and to permit complete hydraulic
and structural analyses; and

if a pipeline is proposed, the location shown bv
stationing and bearing. Profiles of proposed
pipeline routes will also be required.

An applicant seeking financial assistance for wastewater
projects pursuant to the Water Quality Enhancement
Program, the Water, Wastewater and Storage Acquisition
Program and the Water Loan Assistance Program shall
submit for approval to the executive administrator three
copies of plans and specifications and an engineering
design report, each of which shall conform to the
requirements regarding design criteria for sewage systems
in §317.1(b) of this title (relating to General




Texas Water Development Board Pace

-

~1

ox

Fules Relating To Financial Programs

Provisions) and shall be as detailed as would be reqguirecd
for submission to contractors bidding on the work. The
commission shall also review and apprcve all plans and
specifications for wastewater treatment plants. In
addition, the applicant shall submit for approval a draft
copy of the construction contract bid document for each
construction contract to be let and a draft operation and
maintenance manual for the sewerage system. The final
operation and maintenance manual shall be submitted for
approval by the time construction is %0% complete. If a
federal grant or loan is involved, the applicant may also
be required toc submit additional documents to satisfy the
requirements of the Environmental Protection Agency's
Construction Grant Program, Public Law $2z-500, Title II.

(c) All applicants shall comply with the following.

(1} The plans ané the engineer report shall be signed
and sealed by a professional engineer registered in
the State of Texas in accordance with the Texas
Engineering Practice Act, Texas Civil Statutes,
Article 327la. The report shall not be dated more
than six months prior to filing with the executive
administrator or development fund manager.

(2) Maps prepared and submitted in conjunction with the
project shall measure 22 or 24 inches by 36 inches
outside, with a two-inch binding edge at the left;
other margins shall be not less than 1/2-inch wide.

(3) Each engineering sheet, map, etc., shall bear a
title in the lower right-hand corner showing the
name and address of the owner, the county, the sheet
number, total number of sheets, a description of
details, and shall bear the seal and sighature cf 2
registered professicnal engineer,

{4) BAll specifications for materials and workmanship
shall conform to such specifications as may he
promulgated or recognized by the board.

(5) The applicant shall provide evidence that require-
ments and regulations of all state and federal
agencies having jurisdiction have been met.

(d) The board, executive administrator, or development fundé
manager may require the submissicn of additioconal
engineering data and information, if deemed necessary.

§363.82. Land and Right-of-Way Acquisition Procedures

Prerequisites.

{a)

A general outline of practices, procedures, and policies
for land acquisition, including procedures for
acquisition of rights-of-way, easements, and relocations,
both voluntary and involuntary, shall be presented for
the executive administrator or development fund manager's
approval.
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(b)

{c)

(d}

(e)

£363.
(a)

{b})

The board may require procedures for control over project
funds during construction to assure disbursement within
approved appraisals and estimates or as may be required
by judicial decree. 1In such event, the procedures will
require certification to the executive administrator or
development fund manager that individual acquisitions or
relocations are within the appraised value or engineer's
estimate prior to request for final release of funds for
such acquisition or relocation. The procedures should
make provision for submission to the executive
administrator or development fund manager for approval of
individual tract appraisal reports prior to contact with
the owner of the tracts to be acquired.

In the event of necessity for release of funds in excess
of the appraised value or engineer's estimate, the board
may require that requests be accompanied by a
satisfactory explanation and justification of the
participating political subdivision, together with
evidence of the extent, if any, that such excess will
affect the estimated total project cost.

The applicant should include, within the general outline
of the procedures, the qualifications of the personnel
proposed for appraisal work, and the gualifications of
land agents.

The foregoing is not intended to be inclusive of all of
the procedures which may be deemed necessarv in the
judgment of the board for an effective land acquisition
and relocation program or which may be required for
proper control of the disbursement of funds, but rather
are intended as illustrative of the areas to which such
procedures will have application. Provision for
amendment of the initially approved procedures in the
event of an anticipated increase in total estimated
project costs will be required.

83. Commission Permits and Resolution Prerequisite.
Prior to the release of state funds for any financial
assistance the applicant must obtain all required permits
from the commission to appropriate, impound, divert, use
or transport state waters, or to construct wastewater
facilities as may be appropriate under the circumstances,
or any other permit or approval that may be reguired by
the commission.

In addition to furnishing the board with certified copies
of appropriate permits, the applicant shall furnish the
board a resolution adopted by the commission certifying
that an applicant proposing surface water development has
the necessary water right authorizing it to appropriate
and use the water the project will provide and/or that an
applicant proposing underground water development has the
right to use water that the project will provide.
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(c) For a water or storace facilities acquisition project,
the board may at its discretion become a coapplicant for
a commission permit.

§3€3.84, Legal and Fiscal Document Prerequisites. The
documents which shall be required prior to the release of state
funds shall include the following as appropriate:

(1)

(2)

(3)

(4)

a statement as to sufficiency of funds, includinc
proceeds to be derived from sale of bonds to the
board and to others and any other available funds to
complete the proiject:

in those projects involving the sale of bonds to the
board or to others, a binder of a corporate surety
company, to execute good and sufficient payment and
performance bonds each in the full amount of the
contract price. Such surety company must be
authorized to do business in Texas in accordance
with Texas Civil Statutes, Article 516C. The board
may, at its discretion, waive this reguirement feor a
binder if the chief executive officer of the
participating political suvbdivision and the project
engineer certify to the board that the contractor
shall not be notified to proceed until the
performance bond and payment bond have been executed
and filed and the participating political
subdivision demoncstrates to the board's satisfacticn
it is financially capable of meeting its bond
requirements without income which mav be generated
from the improvements to be constructed with the
bond proceeds:;

a certified copy of an escrow agreemert providinc
that funds for construction costs shall be disbursec
only ir accordance with the provisions of the Texas
Water Code. This escrow agreement may be waived if
the bond proceedings contain a covenant that
construction funds will be disbursed only in
accordance with the provisions of the Texas Water
Code, and if the applicant demonstrates to the
board's satisfaction that it is financially capable
of meeting its bond requirements without income
which may be generated from the improvements to be
constructed with the bond proceeds:

a certified copy of the bond transcript including
the ordinance, resolution or similar instrument
adopted by the governing body authorizing issuance
of bonds sold to the board containing the covenants
as agreed upon or as may be required in the becard's
resolution. The board may require that bond
resolutions and covenants reflect provisions
consistent with the executive administrator's or
development fund manager's approved land acguisition
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(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)
(13)

(14)

procedures framed in the application and supporting
documents;

if not combined in the preceding dccument, a
certified copy of the ordinance, resolution, or
similar instrument adopted by the governing body
authorizing issuance of any other bonds to finance
the balance of the cost of the project;

bonds delivered in proper form to the office of the
State Treasurer, Austin, or other place specified by
the development fund manager, accompanied by written
instructions for delivering the proceeds of the
bonds, i.e., written instructions as to whom the
state warrant shall be made payable and to whom it
shall be delivered;

a contingently executed copy of each propocsed
construction contract to be entered intc by the
participating political subdivision for construction
of the projects containing the information required
in §363.568(h) of this title (relating to Required
Legal Data):

a certified copy cf each contract relating to the
sale of water by the participating political
subdivision;

a certified copy of each contract relating to the
purchase or transport of water to the participating
pelitical subdivision;

a proposed act of assurance in a form acceptable to
the board to be executed by the contractor which
shall warrant compliance by the contractor with all
laws of the State of Texas and all rules and
published policies of the board;

a certified copy of appropriate commission permits
for those projects involving the appropriation,
impoundment, use, diversion, or transportation of
state water or for discharge of waste into or
adjacent to water, in the state;

for a wastewater project, evidence of commission
approval of plans and specifications;

any further proposed leases or other agreements
transferring any interest in land acquired for the
project subsequent to those furnished under
§363.58(1) of this title (relating to Required legal
Data);

such other instruments or documents as the board may
determine to be in the public interest and
containing such terms and conditions as the
resclution of conditional approval may recquire; and
approval of project plans and specifications. Water
projects funded by the water loan assistance fund or
water development fund, water or storage facilities
acquisition projects, or structural flood controcl
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§362.85,
(a)

(b)

(c)

projects shall not be eligible for state
participation in the event engineering plane ané
specifications have not been approved by the
development fund manager or executive administratcr,
as appropriate, prior to closing the loan. A water
quality enhancement project shall not be eligible
for state participation in the event engineering
plans and specifications have not been approved by
the executive administrator and/or commission, as is
appropriate, prior to closing the loan.

Water Conservation Program Prereguisites.

Prior to the release of funds, two copies of the

applicant's water conservation program, including

documentation of local adoption, shall be submitted

to and approved by the executive administrator. To

the extent personnel are available, the executive

administrator may provide technical assistance to an

applicant in developing a comprehensive water

conservaticon program that is consistent with the

approved conservation plan. The water conservation

program shall be developed according to criteria and

guidelines for water conservation planning available

from the executive administrator. The program shall

consist of a lcng-term water conservation program

and an emergency water demand management program.

the long-term water conservation prograrm may

include:

(1} education and information programs;

(2) plumbing codes or ordinances for water
coneerving devices in new construction:

(3} retrofit programs to improve water-use
efficiency in existing buildings;

(4) conservation-oriented water rate structures;

(5) wuniversal metering and meter repair and
replacement;

(6) leak detection and repair;

(7} water recycling and reuse;

(8) water conserving landscaping; and

(9) means of implementation and enforcement.

the emergency water demand management program shall,

at a minimum, include drought contingency plans, and

may include:

(1) education and information programs:

(2) procedures for program initiation and
termination, and emergency response; and

{3) means of implementation and enforcement.
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WATER LOAN ASSISTANCE FUND, FLOOD CONTROL,
WATER DEVELOPMENT AND WATEF QUALITY ENHANCEMENT
PROGRAMS, FINAL PROCEDURES AND REQUIREMENTS
Texas Administrative Code Sections 363.91-363.92

The following rules are promulgated under the authority of
Section €.101, Texas Water Code.

§363.91, Instruments Needed for Closing. Upon approval by
the board and/or certification by the development fund manager, the
participating peolitical subdivision shall make necessary
arrangements with the development fund manager as may be
appropriate, consistent with established poclicy of the board and
these sections, for actual transfer of funds from the treasury cf
the State of Texas to the participating political subdivision and
the receipt from the participating political subdivision of those
bonds theretofor authorized and issued for the purpose of financinc
the project. The documents which shall be required at the time of
closing shall include the following:

(1) unqualified approving opinions of the attorney
general of Texars as to the legality of bonds sold to
the board and also as to bonds solé to finance the
balance of the project coust. On each of wvhich
opinicns shall appear a certification from the
comptroller of public accounts that such bonds have
been registered in that office; and

(2} ungualified approving opinion bv a recognized bond
attorney acceptable to the board a&s to legality of
bonds sclé to the board and to others. Such
attorney shall also furnish the becard a transcript
of bond preoceedinos relating to the bonds purchased
by the becard which shall contain those instruments
normally furnished a purchaser of a bond issue, but
the participating political subdivision need not
duplicate any material previously supplied to the
board.

§363.92. Escrow of Papers. Any of the instruments required
by §363.91 of thie title (relating to Instruments Needed for
Closing) which cannct be filed prior to delivery of the bonds and
payment therefore shall be escrowed in an Austin bank under
arrangements which permit their delivery to the bcard simul-
taneously with payment for the bonds.
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CONSTRUCTION PHASE FQOR WATER ASSISTANCE FUND,
WATER DEVELOPMENT, FLOOD CONTROL AND WATER

QUALITY ENBANCEMENT PROJECTS

Texas Administrative Code Sections 363.101-363.108

The following rules are adopted under the authority Section
6.101, Texas Water Code,

§363.101.

Floodplain Management Plan. The floodplain

management plan beinrg financed by the board shall include the

following:
(1)

(2)

(3)

(4)

(5)

—_— (6)

information on sources of data and records available
for the watershed, including a summary of historical
flooding in the watershed;

a detailed cescription of flood situation and £lood
potential. This shculd include flood seascon and
flood characteristics, and factors affecting
flooding and its impacts;

projections of future flccd potential by eval-~
uating flood macnitudes and frequencies, identifying
flood hazard areas, flcod obstructions, velocities
of flow, rates of rise, and duration ¢of flooding.
The plan should be based on a statistical 100-veer
or larger flood as a minimum where substantial
property loss and/or risk of life may be possible,
Consideration should be given to ultimate
anticipated development in the wvatershed, althoucgh a
minimum of 20 vears of anticipated development in
the watershed may be acceptable. The plan should
include drainage ways and profiles of water surface
elevations;

identificaticp of problems and needs, establishment
of objectives, and identification of solutions. The
plan should include assessments of costs, benefits,
environmental effects and effects of any proposed
project on surface water elevations within the
watershed and in any adjacent watersheds if
applicable. A method for implementation should be
included in the plan and the plan shculd provide for
maintenance of flood control facilities;

information on uncontrolled flood-flows in the
upstream reaches of the watershed that are outside
the boundary of the applicant, and documentation
that this information has been taken into account in
projecting flood water elevations and in designing
structural and non-structural projects; and
sufficient data to demonstrate that flood damage can
be reduced or eliminated in existing developecd areas
as a result of implementing this plan, &nd that
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cownstream flooding problems are not significantly
increased as the result of the implementation.

§363.102. Final Report of Floodplain Management Plan. Upon
completion of the floodplain management plan, ten copies of the
plan will be submitted to the Board.

€363.103. Awarding Construction Contracts. The participating
political subdivision shall be responsible for assuring that every
appropriate procedure and incidental legal requirement is observed
in advertising for bids and awarding the construction contract.
The text of the construction contract shall not vary from the te:t
of the executive administrator approved pro forma draft submitted
bv the participating political subdivision.

§363.104. 1Inspection During Construction, After the
construction contract is awarded, the participating political
subdivision shall provide for adequate inspection of the project by
the project engineer and require his assurance that the work is
being performed in a satisfactory manner in accordance with the
approved plans and specifications, approved alterations, and in
accordance with sound engineering principles and constructicen
wractices. The executive administrator is authorized to inspect
che construction of any proiect at any time in order to assure thet
plans and specifications are being followed and that the works are
being constructed in accordance with sound engineerinc principles
and construction practices, but such inspection shall never subject
the State of Texas to any action fcr damages. The executive
administrator shall bring to the attention of the participatirc
political subdivision and the project engineer any variances from
the approved plans and specifications. The participating pclitical
subdivision and the project engineer shall immediatelvy initicte
necessary corrective action.

€363.105. Alterations in Approved Plans and Specifications.
If after the executive administrator or development fund manager
approves engineering plans and specifications it becomes apparent
that changes in such plans and/or specifications are necessary or
appropriate, a change order and justification therefore shall be
submitted for approval, well in advance of the constructiocon
alteration when possible. The executive administrator or
development fund manager may approve and authorize a change,
alteration, or variance in previously approved engineering plans
and specifications, including but not limited to additions or
deletions of work to be performed pursuant to the contract, if such
change, alteration, oxr variance does not change, vary, or alter the
basic purpose or effect of a project, is not a substantial or
—waterial alteration in the plans and specifications, and cdoes not
.ncrease the locan commitment of the board for the project. Any
change, alteration, or variance in the previously apprcved plans
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and specifications which involves an alteration in the basic
purpcse or effect of a project, substantially or materially alters
the previously approved plans and specifications of the project, or
which involves an increase in the loan commitment of the board for
the project, must be approved and authorized by the board. 1If
there is an immediate danger to life or property, tentative
approval of change orders may be secured from the executive
administrator or development fund manager via telephone and
confirmed by letter or telegraph. A request for a change order
should contain sufficient information, with plans or drawings and
cost estimates, to enable the executive administrator or
development fund manager to review the proposal. Engineering
computations shall be included if structural changes are involved.
After approval of the proposed alterations by the boaréd, executive
administrator or development fund manager, as is appropriate,
copies of the approved change order thall be forwarded to the
project engineer. If commission approval of plans for a wastewater
treatment plant or other facility has been required, commission
approval also must be obtained before any substantial or material
alteration is made in those plans.

§€363.106. Inspection of Materials,

- (a) The executive administrator is also authorized to inspect
all materials furnished, including inspection of the
preparation or menufacture of the materials to be used.
A resident engineer or inspector may be stationed at the
construction site to report to the executive
administrator on the manner and progress of the
construction or to report cornditions relating to the
materials furnished and the compliance by the contractor
with approved plans and specifications for the project.
Such inspection will not release the contractor from anv
obligation to perform the work in accoréance with the
requirements of the contract documents.

{b) In the event construction procedures or materials are
determined by the executive administrator to be
substandard or otherwise unsatisfactory and/or not in
conformity with approved plans and specifications, the
executive administrator may order the participating
political subdivision to take such action through the
project engineer in the manner provided for in the
construction contract to correct any such deficiency.

(¢) 1In those instances of dispute between the participating
political subdivision's project engineer and the
executive administrator's representative as to whether
material furrished or work performed ccnforms with the
terms of the construction contract, the executive

—_— administrator may order the participating political

subdivision to direct the project engineer to reject

questionable materials and/or initiate other action
provided for in the construction contract, inclucing
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suspension where necessary, until all disputed issues are

resoclved in accordance with the terms of the construction

contract.

(d) The contractor shall furnish the executive adminis-
trator's representative with every reasonable facility
for ascertaining whether the work as performed is in
accordance with the requirements and intent of the
contract.

(e} The executive administrator or development fund manager
is authorized to conduct engineering and financial audits
of every project which is financed in whole or in part by
Texas water development funds. For purposes of this
section, the following definitions are applicable:

(1} Financial audit - A financial audit consists of a
review of all the board's files for historical
background for the project, a visit to the project
offices or site to gather sufficient information to
perform a detailed review of documents which
substantiate the project expense, a tabulation of
expenses, and issuance of an audit report to
document the findings.

(2) Engineering audit - An engineering audit consists of
a physical inspection of the project to analyze and

—_ compare the project with the approved plans and
specifications, resulting in the issuance of a
technical report which itemizes any variances from
the construction corntract and approved plans and
specifications and recommends corrective action.

{(f) Ir addition to normal testing procedures required of the
participating political subdivision, the executive
aéministrator may require reasonable additiconal tests of
construction materials or processes which the executive
administrator determines to be necessary during the
construction of projects financed in whole or in part by
Terxas water development funds. All tests, whether for the
executive administrator or the project engineer, will
conform to current American Water Works Association,
American Association of State Highway and Transportation
Officials, American Society of Testing and Materials,
Texas Department of Highways and Public Transportation
published procedures, or similar criteria. The executive
administrator shall specify which tests are applicable.
Samples for testing shall be furnished free of cost to
the

executive administrator upon request on the construction

site.

§363.107. Certificate of Approval. Upon the resolution cf

—~ disputes and/or completion cf work, the development fund manager

shall issue a final, unqualified certificate of completion. This
certificate shall be called a certificate of approval.
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€362.108. Contractor Bankruptcy. In the event of a
contractor bankruptcy, any agreements entered into with the bonding
company (other than the bonding company serving as general
contractor or fully bonding another contractor acting as their
agent) must be submitted for approval of the executive
administrator or development fund manager. The participating
peclitical subdivision shall be respensible for assuring that every
appropriate procedure and incidental legal requirement is observed
in advertising for bids and re-awarding a construction contract.
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WATER, WASTEWATER AND STORAGE FACILITILCS ACQUISITION PROGRAM
Texas Administrative Code Secticns 363.111-363.112

The following rules are promulgated under the authority cf

Section 6.101,

§363.111,

Texas Water Code.

Master Agreement., The text of the master agreement

may encompass the following provisions, where applicable:

(1)

(2)

(3)

(4)

(5)

with regard to project facilities, including

storage, diversion, treatment, wastewater treatment,

transportation and collection facilities:

(A} the formula to be used in determining the cost
to the becard of acquiring its portion of the
project;

(B} procedures by which develcpment funds shall be
made available for payment of the board's
portion of the project. See §363.125 of this
title (relating to Disbursement of State
Funds) ;

(C) the character of the interest which the board
shall acquire in the facilities, which will
customarily be ar undivided interest:

(D) for a federal project, whether the board shall
contract on behalf of the participatirc
political subdivisions for the interests to be
acquired by them and manner of payment
therefor;

contract provisions consistent with the developmernt

fund manager's approved land (site) acguisition

procedures framed in the participating political
subdivision's application and supporting documernts;
for a project not constructed by the Zederal
government, the duties ané functions of the
participating political subdivision for the
construction of the project, including the awardinc
of the construction contract, supervision of
construction, and manner of payment to the
contractor;

provisions governing lease or rental of lands in

which the board has an interest, including the party

or parties which shall have the responsibility fer
such leasing and rental; and the basis of
reimbursement to the board for revenues derived

therefrom. Such provisions shall include a

stipulation that all lease, rental, and other

transfers be approved by the development fund
managers;

the governmental entity or entities which shall

provide for the development and operation of

recreational facilities at a reservoir proiect; and
any associated costs.
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(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

{14)

the governmental entity or entities which shall
operate ané maintain the board's facilities and the
basis of allocation of costs for operation and
maintenance between the board and others having arn
interest in the same facilities;

procedures governing emergency releases of water
stored in storage facilities acquired by the board
and under the board's contrel;

provisions governing sales of water by participating
pelitical subdivisions to customers who were not
foreseen at the time board participation in the
project was approved, and the basis of allocation of
revenues from such customers between the board and
the participating political subdivisions;
requirement that participating political subdi-
visions shall indemnify and hold harmless the state
against any and all claims and causes of action
arising from the construction, accuisition,
operation, and maintenance of the facilities;
provisions for notice to the participatirg political
subdivisions, storage clients, water clients, water
treatment clients, and wastewater treatment clientsg
prior to anv sale, transfer, or lease of board-owned
facilities or the sale of the use of water, water
treatment capacity, wastewater treatment capacity
therefrom, and recognizing the preferential right of
participating political subdivisions tec purchase cor
lease acgquisitiorn facilities, or to purchase the
right to use water in storage, or capacity in water
and wastewater treatment from the board upon a
showing of need;

provision that the board will not compete with
participating pelitical subdivisions in the sale of
water or the treatment of water or wastewatexr wher
such competition will jeopardize the ability of the
participating political subdivisions to meet
financial obligations for their own water supply
and/or water and wastewater treatment proijects;
requirement that the participating political
subdivision supply the development fund manager with
certified copies of all minutes of official acticens
of the participating political subdivision during
the period when construction of the project is in
progress and of subsequent action significantly
affecting the project:

provisions relating to the interest to be acquired
in lands necessary for, or ancillary tec, the
project;

. covenants by the participating political subdivision

with respect to inspection standards and techniques,
award of contracts, compliance with appropriate
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WATER, WASTEVWATER AND STORAGE FACILITIES ACQUISITION
PROGRAM CONSTRUCTION PHASE
Texas Administrative Code Sections 363.121-363.126

The following rules are promulgated under the authority of
Section 6.101, Texas Water Code.

§363.121. General Information. On projects to be constructed
or enlarged by a participating political subdivision or
subdivisions, one participating political subdivision may be
designated under an agreement with the board to act as manager for
the project and perform thé functions customarily performed by a
manager-owner.

§363.122z. Awarding Construction Contracts. The designated
participating political subdivision shall be responsible for
assuring that proper procedures are observed in advertising for
bids and selecting the bidder to construct the project. Before
notifying the successful bidder or awarding the contract, the
designated participating pelitical subdivision shall submit tec the
executive aédministrator for review and approval a complete
transcript of the bidding procedures which shall consist of: the

~invitation to bid and the advertisement c¢f bids; bid plans and

secifications; names of parties who obtain sets of bidding

documents and plans and specifications; a summarv of the results of
the bid-opening; and a copy of the proposed contract te be awarded.
When requested by the board or the executive administrator, the
designated participatirc political subdivisior shall also subnit
information on the qualifications of the contractor or contractors
selected to perform the work. The contract shall comply with the
provisions of Texas Water Code, §17.135 and §17.279. If the
executive administrator approves the bidding procedures, the bidéer
selected and the proposed construction contract, the designated
participating political subdivision shall notify the successful
bidder. If the executive administrator disapproves the bidding
procedures, the executive administrator shall advise the designated
participating political subdivision of the specific matters which
must be remedied before the executive administrator will grant
approval. After the executive administrator's approval is granted,
the successful bidder shall obtain usual and customary insurance
for the project and shall execute a contractor's performance bond
and a payment bond, as required by Texas Civil Statutes, Article
5160, each with a corporate surety company aunthorized to do
business in Texas and each for 100% of the value of the
construction contract. Before the construction contract is
awarded, the executive administrator shall approve the insurance
and bonds, and the project engineer shall submit a statement to the

_executive administrator as to the sufficiency of available funds to

omplete the proiect.
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§363.123. Inspection During Construction. 2After the
construction contract is awarded, the cdesignated participating
political subdivision shall provide for adequate inspection of the
project by the project engineer and require his assurance that the
work is performed in a satisfactory manner in accordance with the
approved plans, specifications, and approved alterations, and in
accordance with sound engineering principles and practices, but
such inspection shall never subject the State of Texas and the
Texas Water Development Board to any action for damages. Unless
other provisions are contained in the master agreement, the
executive administrator's inspector shall bring to the attention of
both the project engineer and the designated participating
political subdivision any variance from the approved plans and
specifications. The participating political subdivision ancé the
project engineer shall immediately initiate necessary corrective
action.

€363.124. Alterations in Approved Plans anéd Specifications.
The provicsions of §363.105 of this title {(relating to Alterations
in Approved Plans and Specifications) shall apply to projects
contracted under the water, wastewater and storage facilities
acguisition program.

§363.125. Disbursement of State Funds. State funds expended
for the acquisition and/or development of facilities in a
nonfederal project shall be disbursed in accordance with the
provisions of the master agreement and any other ccntracts by the
board pursuant thereto, subject to the following: in projects
involving the acquisition of land, the board shall not pay or adree
to pay any of the costs of land acquisition in advance, but may pay
or agree to payv its pro rata portion of such costs as they accrue
or on any other reasonable basis agreed to by the board; providea,
that if construction is t¢ be paid for as work progresses, the
board shall not pay or agree to pay more than 20% cf its pro rata
portion of the amount due at the time of each progress payment, as
certified to bv the project engineer; and provided further that the
remaining 10% thereunder shall be paid only after approval by the
project engineer and, in addition, upon final certification by the
development fund manager that work to be performed under the terms
of the construction contract has been completed in a satisfactory
manner and in accordance with:
(1) approved plans and specifications; and
(2) sound engineering principles and practices. Upon
the resolution cf any disputes and completion cf
work, the develcopment fund manager shall issue a
final, unqualified certificate of completion. This
certification shall be calleé a certificate of
approval.

§363.126. When Project Costs Exceed Estimates. In the event
project costs exceed the estimates on the basis of which the
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board’'s commitment has been made, the board mav reopen the
proceedings in which the oricginal findings approving the project
were mace, and may hold further meetings or hearings thereon as
provided in €363.71 and §363.72 of this title (relating to Formal
Acticn by the Board). The board may request information reasonably
necessary for an adequate review of the findings previously made
and may amend the prior resclution of approval on the basis of the
information developed. Any contracts made pursuant to the original
resoluticon of approval shall likewise be subject to review and may
be renegotiated on the basis of amendments to the resolutions. 1If
project costs exceed the estimates, the board may follow any
procedure deemed appropriate under the circumstances, including
amendment of the resoclution and renegotiation of any contracts made
pursuant theretc.
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APPLICATION TO ACQUIRE STATE INTERESTS OR TO PURCHASE
WATER, WATER TREATMENT, OR WASTEWATER TREATMENT
Texas Administrative Code Sections 363.161-363.165

The following rules are promulgated under the authority of
Section 6.101, Texas Water Code.

§363.161. Requirements of Application. A prospective storage
client, water client, water treatment client, or wastewater
treatment client shall make application to the board for the
interest it proposes to acquire. The application, together with
supplements and exhibits, shall contain the following information
in the order listed, as applicable:

(1) name of the applicart and, if a governmental entity,
the authority of law under which it was created and
operates and date of creation or incorporation;

) name, title and address of official correspondent or

representative; ‘

if application is by other than an individual,

names, and titles of principal officers including

the managing official;

(4) name and address of project engineer, if
appropriate;

(5) name and address of legal counsel;

{6) statement of project engineer's estimate of cost,
itemized as to major facilities or itemc needed to
make use of the facilities to be accuzred or ured,
or c¢f the water to be used;

(7) brief description of the use t¢ be made of the
facilitiec and the places and purpcses for which
water developed therefrom is to be used or the
places or population which the water or wastewater
treatment will serve; or a brief description of the
use to be made of water diverted from state-owned
storage facilities;

(8) if the water to be developed or purchased from the
storage facilities is not to be used by applicant,
or if the treatment capacity will not be used by
applicant, the following information:

(A) the names or classes of parties to be served by

applicant;

{B) the charges to be made for such service;

(C) the basis used in determining such charges

(D) data showing engineering and economic

feasibility of furnishing such services;

{(9) for water treatment of wastewater facilities, a
brief description and the proposed use of the
facilities to be acgquired including:

(A} line and plant capacities available and portion

to be acquired;

{B) areas and population to be served; and

(
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—
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(C) proposed plan for acqguiring plant site;

(10) a copy of the permit application submitted to the
commission;

(11} proposed transfer agreement covering the points
prescribed in §363.165 of this title (Relating to
Negotiation of Contracts), as applicable;

{12) information concerning the applicant's water
conservation plan, as required in z263.52(b) (12) and
(13) of this title (relating to Required General
Information).

(13) such additional information as may be required by
the board which is reasconably necessary for an
adequate understanding of the project.

§3€3.162. Notice to Participating Political Subdivisior and

Cthers.
storage,

Upon receipt of an application by a prospective water,
wastewater, or water treatment client, the board will send

notice of its receipt by regular United States mail to all
participating political subdivisions, and any water, storage,
wastewater, or water treatment clients in the project in questiocon.

§363.163. Consideration by Board. The application shall be

scheduled on the board's agenda, and representatives of the

— prospective client, the participating political subdivisions, other
clients in the project, and other interested parties shall be
notified of the time the presentation of the application may be
made to the board. Consideration of the application may be
centinued from time to time and from place to place until the board
has obtained the information deemed necessary in making the re-
cguired findings. The bocaré shall approve an application only if
the entity has enacted a water conservation plan and program in
accordance with this chapter, unless qualifying for an exemption.

€363.164. Resolution Authorizing Transfer. If the boardé
approves the application, a transfer resolution will be adopted
which shall prescribe the terms and conditions necessary for the
sale, transfer, or lease.

§363.165. Negotiation of Contracts.

(a)

Before the board’'s adoption of the transfer resolution,
the executive administrator shall negotiate a transfer
agreement with the water, storage, wastewater, or water
treatment client to effectuate the sale, transfer, or
lease of board-owned interests. The client may not use
the project facilities or any water stored in storage
facilities until it has been issued the necessary permits
by the commission. The transfer agreement shall cover
the following points as applicable.

(1) interest transferred:
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(2)

(3)

(4)

(5)

(6)

(7)

(A) the character of the interest which is
conveyed in the board-owned facilities or in
the use of water stored therein;

(B) the formula to be used in computing the price
to be paid for the facilities to be acquired,
including diversion facilities, or for the
purchase of the right to use the facilities or
water stored in storage facilities, which
formula shall be consistent with the
requirements of the Texas Water Code §16.186
and €16.187.

provisions governing lease or rental of facilities

or facilities lands in which the state has an

interest and the basis of reimbursement to the board
for revenues derived therefrom;

the governmental entity or entities which shall

provide for the development and operation of

recreational facilities at any reservoir ancé the
basis of allocation of costs for operation and
maintenance between the board and others owning
facilities in the same reservoir;

procecdures governing emergency releases of

unappropriated public waters stored in stcrage

facilities owned by the board and under the board's
control;

requirement that water, storage, water treatment, or

wastewater clients shall indemnify and hold harmless

the state against any aré all claims and causes of
action arising from the construction, acquisition,
operation, aré maintenance of the project;

provision for notice to participating political

subdivisions and clients prior to anv sale,

transfer, or lease of board-owneé facilities or the
sale of the use of the facility's capacity or water
therefrom, and recognizing the preferential right cf
participating political subdivisions and other
pelitical subdivisions to purchase or lease such cr
similar facilities or to purchase the right of use
of the facility's capacity or water in storage from
the board;

provisions that the transfer agreement and any other

contracts executed with the board pursuant thereto

shall be subject to termination by the bcard uporn
the failure of a client to make continued payment ci
the obligations assumed under the contract with the
board or upon other breach of the contract. The
transfer agreement or other contracts executed with
the board pursuant thereto may also be subject to
termination by the board if the commission
determines that the client has failed to comply with
the terms or conditions of the applicable permit.



