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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 IS-member Steering 

Committee consisting of one representative from each participating agency and the Trinity River 

Authority of Texas (TRA). The Texas Water Development Board (TWOB) participated and 

awarded a matching grant to help fund the project. Other regional "''ater studies, in progress 

during this study, were coordinated with, including the Dallas Water Utilities 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 

2. 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. 

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

Regional Agency responsible for implementing the system. 

4. The Regional Agency should coordinate with those entities desiring to 

purchase water, to develop a Phase I Implementation Plan, identifying 

those elements of the regional system which are most needed and cost

effective to be implemented in an incremental manner. 

5. 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, 
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and for the sale of treated water to entities not currently owning surface 

water treatment plants. 

6. 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. 

7. It will be necessary for all of the member entities to pass water 

conservation plans modeled after TWDS guidelines to affect the efficient 

use of water. 

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

development is as follows: 

o 

o 

Description 

Raw Water Delivery 

Treatment and Conveyance 

o Contingencies and Financing 

Total Probable Capital Cost 

Year 1990 

$2,555,000 

$25,012,000 

$12,687,000 

$40,254.000 

9. The initial average system-wide cost of water to the point of delivery, based 

on the sale of 11.07 MGD in the year 1990, is S2.81 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. 

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

to 24 months. 
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11. 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. 

12. Planning and implementation of regionalized wastewater systems, when 

economically viable, should be ongoing and opportunities for reuse sought 

as supplemental water supply. 

1-4 



2.0 INTRODUCfION 

In May 1988, TRA contracted with the study team of Espey, Huston & Associates, 

Inc., Alan Plummer & Associates, Inc. and Rone Engineers to 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 TWOB 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. 
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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. 

2.1 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 O'lUnty, east b:r 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. 

090026 2-3 



-. 

.-

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 Topography 

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 flo .... -s diagonally across the County in a southeasterly direction. Waxahachie and 

Bardwell 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. 

2.1.2 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 2-1/3 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. 
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2.1.3 Geology 

The geology of Ellis County is represented by outcrops of formations of the 

Cretaceous age. The Eagle Ford Formation outcrop forms the western portion of the County. 

It appears essentially as a treeless plain transitioning into minor foothills gathered next to the 

topographic feature called the Escarpment. Outcropping east 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. 

2.1.4 Present Water Supply Sources 

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 Pooll..ake., (5.95 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 l?ardw~1I JdLke (permitted diversion: 

9,400 ac-ft/yr) for water supply. The City of Waxahachie also independently utilizes Waxahachie 

~ (permitted diversion: 3,570 ac-ftlyr) 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 Qualitv 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 (ms!) 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 msl at Midlothian and -

1,900 feet msl at Ennis. The Twin Mountains formation is at -1,130 feet msl 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 DallaslFort 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 bf 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-ft/yr 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, Februarv 1976 for the following wells: 

Well No. Year Formation Tern 11. 

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 docs 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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I 

00 

Selected 
Parameter 

Primary 

Nitrate 

Fluoride 

Secondary 

1 

Sulfate 

Dissolved Solids 

Chloride 

TABLE 2-1 

WATER QUALITY PARAMETERS OF AREA GROUND WATER 

THAT EXCEED APPLICABLE STANDARDS 

Standard 
(mgll) 

10 

4.0 

250 

500 

250 

Woodbine 
Table 14 

TDWR Report 269 
(range) 
(mgll) 

0-50 

0-7.9 

16-586 

429-3,032 

17-1,310 

Paluxy 
Table 12 

TDWR Report 269 
(range) 
(mgll) 

0.4-3.6 

5.4-7.0 

354-864 

1,250-1,999 

54-74 

U.S. EPA National Primary Drinking Water Regulations, 1988. 

Twin Mountain 
Page 108 

TWDB Report 198 
(mean) 
(mgll) 

0.9 

1.6 

149 

894 

131 
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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. 

890026 

Population and Water Demand 

1. Proximity to Dallas and Tarrant Counties. As the DallaslFort 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. 

2. 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 IH-45 to 6 lanes between Dallas and Houston. 
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3. 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. 

4. Superconducting Super Collider (Ssq. The sse 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 col1ider 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 Illinois. 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 sse 

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. 

o Basic research has yielded countless discoveries In medicine, 

electronics, communications and computers. 

o Further progress in science and technology depends on increased 

understanding of matter and energy. 

o Progress in high-energy physics requires study of collisions at energy 

levels not presently achievable. 

o The sse will answer many heretofore unanswerable questions about 

particles and their interactions. 
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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 SSe. 

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 include 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 sse 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 

horiwn 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 will 

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. 

2.2 REFERENCES 

Bureau of Economic Geology, University of Texas. 1975. The Geology of Texas. Vol. I, 
Stratigraphy. 

Texas Department of Water Resources. 1976. Water Level and Water Quality Data from 
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Trinity River Authority of Texas. 1958. Report on Master Plan of Trinity River and Tributaries, 
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1977. Trinity River Basin Master Plan. Amended in 1984, 1989. 
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3.0 POPULATION AND WATER DEMAND PROJECTIONS 

3.1 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 TWOB. 

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. 

3.2 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 SSe. 

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

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

3.3 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 primary data sources 

and the development of the population projections selected for use. 

3.3.1 u.s. Bureau 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. 

3.3.2 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 available 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 1, 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. 

3.3.3 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 TWOB 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, TWOB 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 5-year intervals. The following equation was used to project the population of each 

cohort: 

where: P = population of a cohort 5 years after the initial date t; 
pt+5 

t = 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 sse 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. 

3.3.4 U.S. Army Corps of Engineers 

Simultaneously but unrelated to this study, the USeE (Fort Worth District) is studying 

the possibility of raising the conservation pool in Bardwell Lake (the USeE 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 ZOOO 2010 20ZO 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 

w 
J.. 

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) 



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 examined for reasonableness and insight into local development and growth patterns. In 

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

3.3.6 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 Evaluation of Various Approaches 

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

patterns emerged for the Study Area: 

890026 

1. Population projections by NCfCOG generally fell between the high and low 

projections developed by the TWDB for the Texas Water Plan. 

2. 

3. 

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. 

The USCE projections for Ennis and Waxahachie were higher than those 

developed by the TWDB. 
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4. Several of the participating entities 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. 

3.3.8 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 ",ith 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 sse .,.,,11 have in the Study Area, 

a high and low range of projections were developed for this scenario. 

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

3.3.9 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 n"";th sse' 

scenario and an average annual growth rate of 2.38% for the "without sse" 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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ENITIY 1980 

rnNIS 
'rl/SOC (HIGI) 12,110 
'rl/SOC (Lal) 12,110 
w/O SOC 12,110 

muus 
W/SOC (HIGI) 2,228 
'II/SOC (Lal) 2,228 
W/O SOC 2,228 

ITALY 
'II/SOC (HIGI) 1,306 
'II /SOC (Lal) 1,306 
'11/0 SSC 1,306 

MAYPEARL 
W/SSC (HIGI) 626 -- 'rI/SSC (Lal) 626 
'11/0 SOC 626 

MIDI.OnIIAN 
'II/sse (HIGI) 3,219 
'II/SOC (Lal) 3,219 
'rI/0 sse 3,219 

:1ILF\:lU) 

'II/SOC (HIGI) 681 
w / SOC (Lal) 681 
'11/0 sse 681 

PlIll1m 
'rI/SSC (HIGI) 1,187 
'II/SOC (Lal) 1,187 
'11/0 SOC 1,187 

RED OAK 
ii/SOC (HIGH) 1.882 
',1/ SOC (Lal) 1,882 
iI/O SOC 1.882 

>lAXAHAorrE 
ii/Sse (HIGH) 14,624 --- iT/sse (Lal) 14,624 
iT/O SOC 14,624 

TABLE 3-2 
roruLA TIctl PROJEX:'I'IctlS 

1987 1990 2000 2010 

13.650 16,000 22,807 29,756 
13,650 16,000 22,807 27,322 
13,650 15,960 20,216 24,977 

2,525 2,791 3,485 4,306 
2,525 2,791 3,485 4,306 
2,525 2,748 3,304 4.005 

1,650 1,899 2,776 3.803 
1,650 1,899 2,776 3,803 
1,650 1,765 2,040 2,472 

729 911 1,332 1,825 
729 911 1,332 1,825 
729 750 927 1,101 

4,350 7,135 10,975 16,246 
4,350 7,135 10,975 16,246 
4,350 7,026 10,602 14,955 

710 990 1,447 1.982 
710 990 1,447 1,982 
710 776 959 1,140 

1,550 2,066 2,658 3,284 
1,550 2,066 2,658 3,284 
1,550 2,034 2,520 3.054 

2.425 3,568 6,095 9,465 
::.425 3,568 6,095 9,465 
::.425 3,000 4,072 5,744 

18.550 21,448 28,352 25.038 
:8.550 21,448 28,352 34.560 
:8.550 20,305 25,387 30,122 
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AVG. A!flUAL 
GR!Mm RATE 

2020 2030 1980 - 2030 

37.353 45,088 2.66'<1 
31,113 35,736 2.19\ 
29.126 32,438 1.99\ 

5.022 5,593 1.86% 
4,770 5,313 1.75% 
4,644 5,174 1. 70'1 

5,012 6,230 3.17\ 
4,761 5,918 3.07\ 
2,367 3,193 1.80'.1 

2,405 2,989 3.18\ 
2,285 2,839 3.07\ 
1,262 1,398 1.62\ 

22,916 30,547 4.~ 
21,770 27,400 4.38\ 
20,500 24,236 4.12\ 

2.612 3,246 3.17\ 
2,418 3,083 3.07\ 
1,307 1,448 1.52\ 

3,830 4,266 2.59\ 
3,639 4,052 2.49\ 
3.542 3,946 2.43\ 

13 .351 17,943 4.61\ 
10.985 12,400 3.84% 
7.719 8,500 3.06\ 

n.676 47.188 2.37% 
.10.306 44,828 2.27% 
35.482 39,780 2.02% 



-
AVG. AlflUAL 
GRCMI1{ RATE 

00I'l"i 1980 1987 1990 2000 2010 2020 2030 1980 - 2030 

~ 
i/Sse (HIGH) 2,367 3,154 3,504 4,672 5,656 6,525 7,229 2.26% 
i/SSC (IDO 2,367 3,154 3,504 4,672 5,656 6,199 6,867 2.15% 
i/O SSC 2,367 3,154 3,340 3,652 3,987 4.356 4,724 1.39% 

OOYCE WSC 
i/SSC (HIGH) 900 1.022 1,163 1,653 2,001 2,309 2,558 2.11' 
i/SSC (IDO 900 1,022 1,163 1,653 2,001 2,194 2,430 2.01% 
i/O SSC 900 1,022 1.075 1,413 1,643 1.871 2,075 1.68% 

BRIS'lU. lise 
'rI/SSC (HIGH) 594 675 768 1,092 1,322 1,525 1,690 2.11' 
'rI/SSC (IDO 594 675 768 1,092 1,322 1.449 1.605 2.01' 
'rI/0 SSC 594 675 709 932 1,084 1,235 1,370 1.69% 

BUmA VISTA WSC 

,- 'rI/SSC (HIaI) 1,424 1,617 2,070 3,026 4,146 5,465 6,794 3.17\ 
'rI/SSC (Ull) 1,424 1,617 2,070 3,026 4,146 5,192 6,454 3.07\ 
'rI/0 SSC 1,424 1,617 1,700 2,234 2,598 2,959 3,282 1.68% 

rA5"l' GARRETl' WSC 
Ii/SSC (HIGH) 671 762 867 1,232 1,492 1.721 1,907 2.11% 
'rI/sse (WIll 671 762 867 1,232 1,492 1.635 1,811 2.01% 
'rI/0 sse 671 762 801 1,053 1,224 1.394 1,546 1.68% 

ROCKEIT WSC 
'rIISse (HIGH) 7.263 15,036 20.073 28,534 34,544 39.853 44.153 3.68\ 
Ii/SSC (IDO 7.263 15.036 20,073 28,534 33,940 38,240 41,953 3.57\ 
W/O sse 7,263 15,036 18,510 24,325 28,285 32,216 35,727 3.24\ 

~ CITIES 
'rI/sse (HI<E) 2,552 2,924 3,430 4,890 6,296 7,834 9,382 2.64\ 
if I sse (Ull) 2,552 2,924 3,430 4,890 6,296 7,442 8,382 2.41' 
W/O sse 2,552 2,924 3,083 3,997 4,773 5,426 6,260 1.81' 

~ RURAL AREAS 
"/sse (HIGH) 8,476 9,293 9,999 15,299 21,580 24,509 27,839 2.41% 
"/SSC (WW) 8,476 9.293 9,999 15,299 21.580 24,149 26,447 2.30% 
"10 sse 8,476 9,293 9,643 14,378 20,954 23,789 26,193 2.28% 

S'rulJ'{ AREA TCrl'AL 
W/sse (HIGH) 62,110 80.622 98,682 140,325 182,742 ~23.918 264.642 2.94% 
"/Sse (WW) 62.110 30,622 98,682 140.325 179.226 208.547 237,518 2.72% 
"10 sse 62.110 30,622 93.225 122,011 152,118 179,195 201,290 2.38\ 
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Study Area and the TWOB 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. 

3.4 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 efficiency 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 efficiency include: 

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

promote conservation; 

o a continuing customer information program that informs citizens of the need 

and how to conserve water; 

o implementation of a strategy for gradual replacement of wasteful water fixtures 

through a retrofitting program; and 

o 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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VII. Leak Detection and Repair 

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

compare production and delivery of water. 

VIII. Recycling and Reuse 

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

to reuse treated wastewater. 

IX. Implementation and Enforcement 

A. 

B. 

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. 

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 follo\\ing 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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Factors 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 taste 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 TWOB 

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 

(gpcd) 

En ti ty/Source 1980 1987 1990 2000 2010 20Z0 2030 

Ennis 

City 155 170 180 190 

TWOB (low) 145 116 119 119 119 119 

TWOB (high) 145 173 178 177 177 178 

Study 145 163 170 178 177 177 178 

Ferris 

City 119 125 

TWOB (low) 119 124 127 127 126 127 

TWOB (high) 119 182 185 185 184 184 

Study 119 123 125 128 128 128 128 

Italy 

City 

TWOB (low) 85 103 107 107 106 107 

TWOB (high) 85 160 165 164 164 164 

Study 85 103 110 115 12.0 125 125 

Maypearl 

City 91 

TWOB (low) 104 110 114 115 122 122 

TWOB (high) 104 164 168 169 168 168 

Study 91 97 110 115 120 125 125 

Midlothian 

City 135 140 140 

TWOB (low) 121 136 139 140 139 140 

TWOB (high) 121 194 198 197 197 198 

Study 121 132 136 140 140 140 140 

Milford 

City 119 110 110 103 

TWOB (low) 104 110 114 115 122 122 

TWOB (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 

TWDB (low) 112 108 110 110 110 110 

TWDB (high) 112 165 167 167 168 167 

Study 105 109 III 115 115 125 125 

Red Oak 

City 70 80 90 

TWDB (low) 110 120 124 IZ4 123 123 

TWDB (high) 110 178 181 181 182 181 

Study 110 110 110 114 115 122 125 

'N axahachie 

City In 196 195 195 

TWnB (low) 167 132 137 136 137 137 

TWnB (high) 167 190 195 194 195 195 

Study 167 173 193 195 195 195 195 

Wilmer 

City 7Z 70 80 90 

TwnB (low) 90 102 106 106 106 106 

TWDB (high) 90 159 163 164 163 163 

Study 90 100 104 110 115 1Z0 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 US 

Bristol WSC 

Entity 76 

TwnB (low) 104 110 115 114 115 114 

TWDB (high) 104 164 168 169 168 168 

Study 100 101 105 110 115 120 125 

-
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TABLE 3-3 (Concluded) 

Entity/Source 1980 1987 1990 2000 2010 2020 2030 

Buena Vista WSC 

Entity 104 

TWDB (low) 104 110 lIS 114 115 114 

TWDB (high) 104 164 168 169 168 168 

Study 100 101 105 110 115 120 125 

East Garrett WSC 

Entity no 
TWDB (low) 104 110 115 114 lIS 114 

TWDS (high) 104 164 168 169 168 168 

Study 104 120 122 ! 26 128 128 128 

Rockett WSC 

Entity 

TWDB (low) 104 110 liS 114 115 114 

TWDB (high) 104 164 168 169 168 168 

Study 104 III 114 lIS 117 12l I l5 
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ITA) 

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 gpcd in 1980 to 149 gpcd in 

2030 ("with sse· 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 

SSe" projections for each participant, as well as the projections for the Study Area, are presented 

in Table 3-4. The "without SSe" 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 Sse" 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 sse 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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TABLE 3-4 
POPULATION , AVERAGE WATER DEMAND PROJECTIONS 

(W/SSCl 

==ac==.=.========c.==~=.==.=z====.===.========c==.=================================== 

ENTITY 1980 1987 1990 2000 2010 2020 2030 
----------------------- -------- -------- -------- -------- -------- -------- --------
ERRIS 

POPULATION (L) 12,110 13,650 16,000 22,807 27,322 31,113 35,736 
POPULATION (8) 12,110 13,650 16,000 22,807 29,756 37,353 45,088 
GPCD 145 163 170 178 177 177 178 
DEMAND (KGD)-L 1.76 2.22 2.72 4.06 4.84 5.51 6.36 
DEMAND (KGD)-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 
POPULATION (8) 2,228 2,525 2,791 3,485 4,306 5,022 5,593 
GPCD 119 123 125 128 128 128 128 
DEKAND (KGD)-L 0.27 0.31 0.35 0.45 0.55 0.61 0.68 
DEMAND (MGD) -H 0.27 0.31 0.35 0.45 0.55 0.64 0.72 

--------------------------------------------------------------------------------------
ITALY 

POPULATION (Li 1,306 1,650 1,899 2,776 3,803 4,761 5,918 
POPULATION (8) 1,306 1,650 1,899 2,776 3,803 5,012 6,230 
GPCD 85 103 110 115 120 125 125 
DEKAND (MGD)-L 0.11 0.17 0.21 0.32 0.46 0.60 0.74 
DEMAND (KGD)-H 0.11 0.17 0.21 0.32 0.46 0.63 0.78 

--------------------------------------------------------------------------------------
MAYPEARL 

POPULATIOII (L) 626 729 911 1,332 1,825 2,285 2,839 
POPULATION (I) 626 729 911 1,332 1,825 2,405 2,989 
GPCD 91 97 110 115 120 125 125 
DIKAND (KGD)-L 0.06 0.07 0.10 0.15 0.22 0.29 0.35 
DEMAND (KGD)-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 (8) 3,219 4,350 7,135 10,975 16,246 22,916 30,547 
GPCD 121 132 136 140 140 140 140 
DE!WR> (KGD)-L 0.39 0.57 0.97 1.54 2.27 3.05 3.84 
DEMAND (MGD)-H 0.39 0.57 0.97 1.54 2.27 3.21 4.28 

--------------------------------------------------------------------------------------
MILFORD 

POPULATION (Ll 681 710 990 1,447 1,982 2,418 3,083 
POPULATION (H) 681 710 990 1,447 1,982 2,612 3,246 
GPCD 104 107 110 114 115 120 125 
DEKAND (KGDl-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 

--~-----------------------------------------------------------------------------------
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TABLE 3-4 
POPULATION , AVERAGE WATER DEMAND PROJECTIONS 

(W/SSC) 

==.==.======.=z===.=.==-==-z==.=~====.================================================ 

ENTITY 1980 1987 1990 2000 2010 2020 2030 
----------------------- -------- -------- -------- -------- -------- -------- --------
PAlJtER 

POPULATION (L) 1,187 1,550 2,066 2,658 3,284 3,639 4,052 
POPULATIOI (H) 1,187 1,550 2,066 2,658 3,284 3,830 4,266 
GPCD 105 109 111 115 115 125 125 
DIKAHD (KGD)-L 0.12 0.17 0.23 0.31 0.38 0.45 0.51 
DEMAND (KGD)-H 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 10,985 12,400 
POPfl,ATIOI (H) 1,882 2,425 3,568 6,095 9,465 13,351 17,943 
GPCl) 110 110 110 114 115 122 125 
DElWfD (IlGD)-L 0.21 0.27 0.39 0.69 1.09 1.34 1.55 
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 
POPULATIOl( (H) 14,624 18,55e 21,448 28,352 35,038 41,676 47,188 
GPCD 167 173 193 195 195 195 195 
DSIWID {MGD)-L 2.44 3.21 4.14 5.53 6.74 7.86 8.74 
DEMAND (MGD)-H 2.44 3.21 4.14 5.53 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 90 100 104 110 115 120 125 
DEKAND (MGD)-L 0.21 0.32 0.36 0.51 0.65 0.74 0.86 
DEMAND (MGD)-B 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 0.05 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 {KGD)-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) 

====.=====.====.=====.======~======================================================== 

ENTITY 1980 1987 1990 2000 2010 2020 2030 
----------------------- -------- -------- -------- -------- -------- -------- --------
BUENA VISTA WSC 

POPULATION (L) 1,424 1,617 2,070 3,026 4,146 5,192 6,454 
POPULATIOH (8) 1,424 1,617 2,070 3,026 4,146 5,465 6,794 
GPCD 100 101 105 110 115 120 125 
DEKAND (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 

POPULATIOH (L) 671 762 867 1,232 1,492 1,635 1,811 
POPULATIOH (I) 671 762 867 1,232 1,492 1, 721 1,907 
GPCD 104 120 122 126 128 128 128 
DEMAND (KGD)-L 0.07 0.09 0.11 0.16 0.19 0.21 0.23 
DEMAND (MeD) -H 0.07 0.09 0.11 0.16 0.19 0.22 0.24 

--------------------------------------------------------------------------------------
ROCKETT WSC 

POPULATION .-- (L) 7,263 15,036 20,073 28,534 33,940 38,240 41,953 
POPULATION (8) 7,263 15,036 20,073 28,534 34,544 39,853 44,153 
GPCD 104 111 114 115 117 122 125 
DElWID (KGD)-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 

--------------------------------------------------------------------------------------
OTHER CITIES 

POPULATION (L) 2,552 2,924 3,430 4,890 6,296 7,442 8,382 
POPULATION (B) 2,552 2,924 3,430 4,890 6,296 7,834 9,382 
GPCD 129 135 137 140 145 147 151 
DEMAND (KGD) -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 1.15 1.42 

--------------------------------------------------------------------------------------
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 (KfD)-L 0.88 1.00 1.10 1. 76 2.59 2.97 3.31 
DEltAND (KGD)-H 0.88 1.00 1.10 1. 76 2.59 3.01 3.48 

--------------------------------------------------------------------------------------
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TABLE 3-4 
POPULATION , AVERAGE WATER DEMAND PROJECTIONS 

Ol/SSC) 

===_======= __ ====2:==_==_=====_==_==============_================================2=C:= 

ENTITY 1980 1987 1990 2000 2010 2020 2030 
----------------------- -------- -------- -------- -------- -------- -------- --------
STUDY ARIA TOTAL 

POPULATION (L) 
POPULATION (8) 
GPCD 
DEMAND (KGD)-L 
DE!WfD (KGD)-H 

SUPlRCOLLIDEl 
DEMAND (KGD) 

TOTAL DEMAND (MGD) 
LOW 
HIGB 

62,110 
62,110 

128 
7.93 
7.93 

7.93 
7.93 

80,622 
80,622 

135 
10.88 
10.88 

10.88 
10.88 

98,682 
98,682 

142 
13.97 
13.97 

1.58 

15.55 
15.55 

140,325 
140,325 

144 
20.24 
20.24 

1.58 

21.82 
21.82 

179,226 
182,742 

145 
25.94 
26.54 

1.58 

27.52 
28.12 

208,547 
223,918 

147 
30.73 
33.08 

1.58 

32.31 
34.66 

237,518 
264,642 

149 
35.37 
39.50 

1.58 

36.95 
41.08 

=a==-=====c====-======SE=======_===============================a====================== 

ITAl 
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TABLE 3-4 
POPULATION , AVERAGE WATER DEMAND PROJECTIONS 

(W/SSC) 

==:a=======a.====u::=a==_=====_==_=================c======;======================2==== 

ENTITY 
-----------------------
STUDY AREA TOTAL 

POPULATION (L) 
POPULATION (H) 
GPCD 
DEKlND (KGD)-L 
DEMAND (KGD)-H 

SUPlRCOLLIDEll 
DEMAND (KGD) 

TOTAL DEKAND (KGD) 
LOW 
HIGH 

1980 
--------

62,110 
62,110 

128 
7.93 
'1.93 

7.93 
7.93 

1987 
--------

80,622 
80,622 

135 
10.88 
10.88 

10.88 
10.88 

1990 
--------

98,682 
98,682 

142 
13.97 
13 .97 

1. 58 

15.55 
15.55 

2000 2010 
-------- --------

140,325 
140,325 

144 
20.24 
20.24 

1.58 

21.82 
21.82 

179,226 
182,742 

145 
25.94 
26.54 

1.58 

27.52 
28.12 

2020 
--------

208,547 
223,918 

147 
30.73 
33.08 

1.58 

32.31 
34.66 

2030 
--------

237,518 
264,642 

149 
35.37 
39.50 

1.58 

36.95 
41.08 

=~==-=====c====_======az=======.====================================================== 

-
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TABLE 3-5 
POPULATIOI , AVERAGE VATER DEMAND PROJECTIONS 

(V/O SSC) 

===.=====.=a.== .. ==-==-==~==-==.==~=s=.============a========================:=====: 

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 145 163 170 178 177 177 178 
DElfAND (MGD) 1. 76 2.22 2.71 3.60 4.42 5.16 5.77 

------------------------------------------------------------------------------------
FUllS 

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 0.59 0.66 

------------------------------------------------------------------------------------
ITALY 

POPULATION 1,306 1,650 1,765 2,040 2,472 2,367 3,193 
GPCD 85 103 110 115 120 125 125 
DEMAND (MGD) 0.11 0.17 0.19 0.23 0.30 0.30 0.40 

'!AYPEARL 
POPULATION 626 729 750 927 1,101 1,262 1,398 
GPCD 91 97 110 l1S 120 125 125 
DEMARD (KGD) 0.06 0.07 0.08 0.11 0.13 0.16 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 681 710 776 959 1,140 1,307 1,448 
GPCD 104 107 110 114 115 120 125 
DEKAHD (MGD) 0.07 0.08 0.09 0.11 0.13 0.16 0.18 

------------------------------------------------------------------------------------
PALMER 

RED OAK 

POPULATION 
GPCD 
DEMAND (MGD) 

POPULATION 
GPCD 
DEHAJlD (MGD) 

WAXAHACHIE 
POPULATION 
GPCD 
DEMAND (MGD) 

1,187 
105 

0.12 

1,882 
110 

0.21 

14,624 
167 

2.44 

1,550 
109 

0.17 

2,425 
110 

0.27 

18,550 
173 

3.21 

2,03' 
111 

0.23 

3,000 
110 

0.33 

20,305 
193 

3.92 

2,520 
115 

0.29 

4,072 
114 

0.'6 

25,387 
195 

'.95 

3,054 
115 

0.35 

5,744 
115 

0.66 

30,122 
195 

5.87 

3,542 
125 

0.44 

7,719 
122 

0.94 

35,482 
195 

6.92 

3,946 
125 

0.49 

8,500 
125 

1.06 

39,780 
195 

7.76 
------------------------------------------------------------------------------------
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TABLE 3-5 
POPULATION & AVERAGE WATER DEMAND PROJECTIONS 

(li/O SSC) 

=~====:c=====.======.===:=a= .. ===.================================================= 

ENTITY 1980 
--------------------- --------
lIILMER 

POPULATION 
GPCD 
DEHAND (KGD) 

BOYCE lISC 
POPULATION 
(;fCD 
DEMAND (KGD) 

BRISTOL lISC 
POPULATION 
GPCD 
DEMAND (KGD) 

2,367 
90 

0.21 

900 
60 

0.05 

594 
100 

0.06 

1987 1990 2000 2010 
-------- -------- -------- --------

3,154 
100 

0.32 

1,022 
100 

0.10 

675 
101 

0.07 

3,340 
104 

0.35 

1,075 
105 

0.11 

709 
105 

0.07 

3,652 
110 

0.40 

1,413 
110 

0.16 

932 
110 

0.10 

3,987 
115 

0.46 

1,643 
115 

0.19 

1,084 
115 

0.12 

2020 2030 
-------- --------

4,356 
120 

0.52 

1,871 
120 

0.22 

1,235 
120 

0.15 

4,724 
125 

0.59 

2,075 
125 

0.26 

1,370 
125 

0.17 
------------------------------------------------------------------------------------
B~NA VISTA lISC 

POPULATION 1,424 1,617 1,700 2,234 2,598 2,959 3,282 
GPCD 100 101 105 110 115 120 125 
DEMAND OIGD) 0.14 0.16 0.18 0.25 0.30 0.36 0.41 

EAST GARRETT lISC 
POPULATION 671 762 801 1,053 1,224 1,394 1,546 
GPCD 104 120 122 126 128 128 128 
DEMAND (KGD) 0.07 0.09 0.10 0.13 0.16 0.18 0.20 

------------------------------------------------------------------------------------
ROCKETT lISC 

POPULATION 7,263 15,036 18,510 24,325 28,285 32,216 35,727 
GPCD 104 111 114 115 117 122 125 
DEMAND (KGD) 0.76 1.67 2.11 2.80 3.31 3. " 4.36 

OTHD CITIES 
POPULATION 2,552 2,924 3,083 3,997 4,773 5,426 6,260 
GPCD 129 135 137 140 145 147 151 
DEMAND (KGD) 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 3.27 

------------------------------------------------------------------------------------
STUDY AlEA TOTAL 

POPULATION 
AVG. GPCD 
DEMAND (KGD) 

62,110 
128 

7.93 

80,622 
135 

10.88 

93,225 122,011 152,118 179,195 201,290 
142 145 146 148 150 

13.25 17.71 22.22 26.46 30.10 
=.==:====.==~=DK== .. =~=.=2=====.====E====.========================================== 
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TABLE 3-6(A) 
PEAK IIATER DEMAND PROJECTIONS 

(MGD) 

==================================================================================== 

ENTITY 
---------------------
ENNIS 

1.84 w/sse (HIGH) 
II/sse ( LOll) 
11/0 sse 

FERRIS 
2.19 II/sse (HIGH) 

II/sse (LOW) 
Ii/O sse 

ITALY 
2.00 w/sse (HIGH) 

w/sse (LOW) 
w/O sse 

1980 
--------

3.23 
3.23 
3.23 

0.58 
0.58 
0.58 

0.22 
0.22 
0.22 

1987 
--------

4.09 
4.09 
4.09 

0.68 
0.68 
0.68 

0.34 
0.34 
0.34 

1990 
--------

5.00 
5.00 
4.99 

0.76 
0.76 
0.75 

0.42 
0.42 
0.39 

2000 
--------

7.47 
7.47 
6.62 

0.98 
0.98 
0.93 

0.64 
0.64 
0.47 

2010 
--------

9.69 
8.90 
8.13 

1.21 
1.21 
1.12 

0.91 
0.91 
0.59 

2020 
--------

12.17 
10.13 

9.49 

1.41 
1.34 
1.30 

1.25 
1.19 
0.59 

2030 
--------

14.77 
11.70 
10.62 

1.57 
1.49 
1.45 

1.56 
1.48 
0.80 

------------------------------------------------------------------------------------
MAYPEARL 

2.00 w/sse (HIGH) 
w/sse (LOll) 
11/0 sse 

MIDLOTHIAN 
2.2 w/sse (HIGH) 

II/sse (LOll) 
Ii/O sse 

MILFORD 
1.49 w/sse (HIGH) 

II/sse (LOW) 
w/o sse 

PALMER 
2.00 II/sse (HIGH) 

w/sse (LOW) 
w/o sse 

RED OAK 
2.00 w/sse (HIGH) 

ii/sse (LOW) 
w/o sse 

0.11 
0.11 
0.11 

0.86 
0.86 
0.86 

0.11 
0.11 
0.11 

0.25 
0.25 
0.25 

0.41 
0.41 
0.41 

0.14 
0.14 
0.14 

1.26 
1.26 
1.26 

0.11 
0.11 
0.11 

0.34 
0.34 
0.34 

0.53 
0.53 
0.53 

0.20 
0.20 
0.17 

2.13 
2.13 
2.10 

0.16 
0.16 
0.13 

0.46 
0.46 
0.45 

0.78 
0.78 
0.66 

0.31 
0.31 
0.21 

3.38 
3.38 
3.27 

0.25 
0.25 
0.16 

0.61 
0.61 
0.58 

1. 39 
1.39 
0.93 

0.44 
0.44 
0.26 

5.00 
5.00 
4.61 

0.34 
0.34 
0.20 

0.76 
0.76 
0.70 

2.18 
2.18 
1. 32 

0.60 
0.57 
0.32 

7.06 
6.71 
6.31 

0.47 
0.43 
0.23 

0.96 
0.91 
0.89 

3.26 
2.68 
1.88 

0.75 
0.71 
0.35 

9.41 
8.44 
7.46 

0.60 
0.57 
0.27 

1.07 
1.01 
0.99 

4.49 
3.10 
2.13 

------------------------------------------------------------------------------------
WAXAHACHIE 

2.26 w/sse (HIGH) 5.52 7.25 9.36 12.49 15.44 18.37 20.80 
w/sse (LOW) 5.52 7.25 9.36 12.49 15.23 17.76 19.76 
w/o sse 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 
---------------------
WILMER 

2.42 W/SSC (HIGH) 
W/SSC (LOW) 
w/O SSC 

BOYCE WSC 
1.2 W/SSC (HIGH) 

W/SSC (LOW) 
ruo ssc 

BRISTOL WSC 
1.83 W/SSC (HIGH) 

W/SSC (LOW) 
ruo SSc 

BUENA VISTA WSC 
1.21 W/SSC (HIGH) 

W/SSC (LOW) 
ruo sse 

1980 
--------

0.52 
0.52 
0.52 

0.06 
0.06 
0.06 

0.11 
0.11 
0.11 

0.17 
0.17 
0.17 

1987 1990 
-------- --------

0.76 
0.76 
0.76 

0.12 
0.12 
0.12 

0.12 
0.12 
0.12 

0.20 
0.20 
0.20 

0.88 
0.88 
0.84 

0.15 
0.15 
0.14 

0.15 
0.15 
0.14 

0.26 
0.26 
0.22 

2000 
--------

1.24 
1.24 
0.97 

0.22 
0.22 
0.19 

0.22 
0.22 
0.19 

0.40 
0.40 
0.30 

2010 
--------

1.57 
1.57 
1.11 

0.28 
0.28 
0.23 

0.28 
0.28 
0.23 

0.58 
0.58 
0.36 

2020 
--------

1.89 
1.80 
1.26 

0.33 
0.32 
0.27 

0.33 
0.32 
0.27 

0.79 
0.75 
0.43 

2030 
--------

2.19 
2.08 
1.43 

0.38 
0.36 
0.31 

0.39 
0.37 
0.31 

1.03 
0.98 
0.50 

------------------------------------------------------------------------------------
EAST GARRETT wse 

1. 58 W/SSC (HIGH) 
w/SSC (LOW) 
W/O sse 

ROCKETT WSC 
3.13 w/sse (HIGH) 

W/SSC (LOV) 
w/O ssc 

OTHER CITIES 
2.00 w/sse (HIGH) 

w/SSC (LOV) 
w/o sse 

0.11 
0.11 
0.11 

2.36 
2.36 
2.36 

0.66 
0.66 
0.66 

0.14 
0.14 
0.14 

5.22 
5.22 
5.22 

0.79 
0.79 
0.79 

0.17 
0.17 
0.15 

7.16 
7.16 
6.60 

0.94 
0.94 
0.84 

0.25 
0.25 
0.21 

10.27 
10.27 

8.76 

1.37 
1.37 
1.12 

0.30 
0.30 
0.25 

12.65 
12.43 
10.36 

1.83 
1. 83 
1.38 

0.35 
0.33 
0.28 

15.22 
14.60 
11.80 

2.30 
2.19 
1.60 

0.39 
0.37 
0.31 

17.27 
16.41 
13.64 

2.83 
2.53 
1.89 

------------------------------------------------------------------------------------
OTHER RURAL AREAS 

2.00 w/SSC (HIGH) 
W/SSC (LOW) 
W/O sse 

1. 76 
1. '76 
1. 76 

2.01 
2.01 
2.01 

2.20 
2.20 
2.12 

3.52 
3.52 
3.31 

5.18 
5.18 
5.03 

6.03 
5.94 
5.85 

6.96 
6.61 
6.55 

==================================================================================== 
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TABLE 3-6(B) 
PEAK FACTOR CALCULATION 

ENTITIES ADF PEAK FACTOR PDF SOURCE 
======================================================================= 
ENNIS 
FERRIS 
ITALY 
MAYPEARL 
MIDLOTHIAN 
MILFORD 
PALHER 
RED OAK 
IlAXAHACHIE 
IlILMER 
BOYCE IlSC 
BRISTOL IlSC 
BUENA VISTA BETHEL IlSC 
EAST GARRETT IISC 
ROCKETT IISC 

2.22 
0.31 
0.17 
0.07 
0.57 
0.08 
0.17 
0.27 
3.21 
0.32 
0.10 
0.07 
0.16 
0.09 
1.67 

1.84 
2.19 
2.00 
2.00 
2.20 
1.49 
2.00 
2.00 
2.26 
2.42 
1.20 
1. 83 
1.21 
1.58 
3.13 

4.09 
0.68 
0.34 
0.14 
1.26 
0.11 
0.34 
0.53 
7.25 
0.76 
0.12 
0.12 
0.20 
0.14 
5.22 

BLACK " VEATCH 
QUESTIONNAIRE 
DEFAULT 
DEFAULT 
QUESTIONNAIRE 
QUESTIONNAIRE 
DEFAULT 
DEFAULT 
QUESTIONNAIRE 
QUESTIONNAIRE 
QUESTIONNAIRE 
QUESTIONNAIRE 
QUESTIONNAIRE 
QUESTIONNAIRE 
JERRY LANDS 

======================================================================= 
TOTAL 9.48 2.25 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; 

o 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 contribute to abnormal peaking conditions or purchase additional water 

to satisfy peak demands. 

3.8 WATER DEFICIT 

In order to estimate the water supply needed to 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, interviews and engineering reports. The information is summarized 

in Table 3-7. 

Bovee Water Supplv 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 
Water

l 
Water 

Entity (MGD) (MGD) Current Plans 

Boyce WSC 0.0425 Replace ground water 

Bristol WSC 0.3000 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 0.432.0 Supplement existing supply 

Red Oak 0.8500 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 

lSurface water available is based on water rights. 
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High Scenario), this supply would be adequate beyond the 2030 planning horizon. However, 

Bristoi 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. It 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 pIan for surface water for this City. 

Italy. The s;;)urce of water for the City of Italy is two wells with a total capacity of 

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

surface water. 
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Maypearl. The City of Maypc.1rl obtains its water supply from three Woodbine 

formation wells 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. It is estimatcd that this watcr supply would be adequate to the year 

2020. However, Milford 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 Supplv 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 welJs 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 calculated. The gross surface water demand is the overalJ 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 developed to meet the net demands. 
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TABLE 3-8 
GROSS SURFACE YATffi DEMAND ii/sse (HIGH ScrnARIO) 

UNl'I'S IN !'K;D 

mITI"f 1990 1995 2000 2005 2010 2015 2020 2025 2030 

BO'iCE 'iSC 0.12 0.15 0.18 0.21 0.23 0.26 0.28 0.30 0.32 
BRIsroL VSC 0.08 0.10 0.12 0.14 0.15 0.17 0.18 0.20 0.21 
BUmA-VIS'I'A 'iSC 0.22 0.28 0.33 0.41 0.48 0.57 0.66 0.76 0.85 
EAST GARR!:rI' \lSC 0.11 0.14 0.16 0.18 0.19 0.21 0.22 0.23 0.24 
EHfiS 2.72 3.39 4.06 4.67 5.27 5.94 6.61 7.32 8.03 
rnuus 0.35 0.40 0.45 0.50 0.55 0.60 0.64 0.68 0.72 
ITALY 0.21 0.27 0.32 0.39 0.46 0.55 0.63 0.71 0.78 
MAYPEARL 0.10 0.13 0.15 0.19 0.22 0.26 0.30 0.34 0.37 
MIDlDlKIAN 0.97 1.26 1.54 1.91 2.27 2.74 3.21 3.75 4.28 
MIll'CIU) 0.11 0.14 0.16 0.20 0.23 0.27 0.31 0.36 0.41 
PAUim 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.08 0.10 
RED OAK 0.00 0.00 0.00 0.04 0.24 0.51 0.78 1.09 1.39 
RC.CIQ:I'l' \lSC 0.00 0.00 0.00 0.41 1.44 2.50 3.56 4.54 5.52 
llmHAClIE 4.14 4.84 5.53 6.18 6.83 7.48 8.13 8.67 9.20 
~ 0.36 0.44 0.51 0.58 0.65 0.72 0.78 0.84 0.90 
SSC 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 

SUBTCIl'AL 11.07 13.12 15.09 17.59 20.79 24.36 27.92 31.45 34.9 
~-20% 2.21 2.62 3.02 3.52 4.16 4.87 5.58 6.29 6.98 

11 13.28 15.74 18.11 21.11 24.95 29.23 33.50 37.74 41.88 
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TABLE 3-9 
GROSS SURFACE '.IA'I'ffi DOOND W/SSC (l..C1tl scrnARIO) 

UNITS IN MGD 

F.NITI"{ 1990 1995 2000 2005 2010 2015 2020 2025 2030 

BOYCE WSC 0.12 0.15 0.18 0.21 0.23 0.25 0.26 0.28 0.30 
BRIST<L WSC 0.08 0.10 0.12 0.14 0.15 0.16 0.17 0.19 0.20 
BUmA-VISTA \ISC 0.22 0.28 0.33 0.41 0.48 0.55 0.62 0.12 0.81 
FAST GARRm \ISC 0.11 0.14 0.16 0.18 0.19 0.20 0.21 0.22 0.23 
nms 2.12 3.39 4.06 4.45 4.84 5.18 5.51 5.94 6.36 
rnuus 0.35 0.40 0.45 O.SO 0.55 0.58 0.61 0.65 0.68 
ITALY 0.21 0.27 0.32 0.39 0.46 0.53 0.60 0.67 0.74 
MAYPETIRL 0.10 0.13 0.15 0.19 0.22 0.26 0.29 0.32 0.35 
MJIWImAN 0.97 1.26 1.54 1.91 2.27 2.66 3.05 3.45 3.84 
MIJ..FaU) 0.11 0.14 0.16 0.20 0.23 0.26 0.29 0.34 0.39 
PAUm!. 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.05 0.08 
Rm OAK 0.00 0.00 0.00 0.04 0.24 0.37 0.49 0.60 0.70 
ROCKEM' \ISC 0.00 0.00 0.00 0.38 1.37 2.37 3.37 4.31 5.24 
WAXAHACHIE 4.14 4.84 5.53 6.14 6.74 7.30 7.86 8.30 8.74 
~ 0.36 0.44 0.51 0.58 0.65 0.7 0.74 0.80 0.86 
SSC 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 

SUBTCYI'AL 11.07 13.12 15.09 17.30 20.20 22.95 25.67 28.42 31.1 
~-20% 2.21 2.62 3.02 3.46 4.04 4.59 5.13 5.68 6.22 

_.1. 13.28 15.74 18.11 20.76 24.24 27.54 30.80 34.10 37.32 
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TABlE 3-10 
~s SURFACE WAml. DOONDW/O sse 

tJm'S mIG) 

00IT'l 1990 1995 2000 2005 2010 2015 2020 2025 2030 

OOYCE wsc 0.11 0.14 0.16 0.18 0.19 0.21 0.22 0.24 0.26 
BRIS'l'CL 'lise 0.07 0.09 0.10 0.11 0.12 0.14 0.15 0.16 0.17 
BUml\.-VISTA wsc 0.18 0.22 0.25 0.28 0.30 0.33 0.36 0.39 0.41 
FAST GARREl'l' wsc 0.10 0.12 0.13 0.15 0.16 0.17 0.18 0.19 0.20 
DHIS 2.71 3.16 3.60 4.01 4.42 4.79 5.16 5.47 5.77 
rnuus 0.34 0.38 0.42 0.47 0.51 0.55 0.59 0.63 0.66 
ITALY 0.19 0.21 0.23 0.26 0.28 0.30 0.31 0.36 0.40 
MAYPEARL 0.08 0.10 0.11 0.12 0.13 0.15 0.16 0.17 0.17 
I1IIl.CmIIAN 0.96 1.22 1.48 1.79 2.09 2.48 2.87 3.13 3.39 
l1lU'<lU) 0.09 0.10 0.11 0.12 0.13 0.15 0.16 0.17 0.18 
PAI11m 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.06 
Rrn OAK 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.15 0.21 
ROCKEITwse 0.00 0.00 0.00 0.00 0.71 1.59 2.47 3.42 4.36 
WAXAHAanE 3.92 4.44 4.95 5.41 5.87 6.40 6.92 7.34 7.76 
~ 0.35 0.38 0.40 0.43 0.46 0.49 0.52 0.56 0.59 

SUB'lUl'AL 9.1 10.56 11.94 13.33 15.37 17.75 20.17 22.41 24.59 
a:wrm:;m:y -20% 1.82 2.11 2.39 2.67 3.07 3.55 4.03 4.48 4.92 

-'U, 10.92 12.67 14.33 16.00 18.44 21.30 24.20 26.89 29.51 
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TABLE 3-11 
m..'I' SURFACE 1.'ATEll. DOOND 1l/SSC (HIGH SClNARIO) 

UNI'I'S IN I1GD 

ElII'm 1990 1995 2000 2005 :010 2015 2020 2025 2030 

BOYCE llSC 0.12 0.15 0.18 0.21 0.23 0.26 0.28 0.30 0.32 
BRISTOL iSC 0.08 0.10 0.12 0.14 0.15 0.17 0.18 0.20 0.21 
BUEW.-VISTA \lSC 0.22 0.28 0.33 0.41 0.48 0.57 0.66 0.76 0.85 
EAST GARRETI' \lSC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
mas 0.00 0.00 0.00 0.13 0.75 1.43 2.12 2.84 3.56 
rnrus 0.35 0.40 0.45 0.50 0.55 0.60 0.64 0.68 0.72 
ITALY 0.21 0.27 0.32 0.39 0.46 0.55 0.63 0.71 0.78 
MAYPEARL 0.10 0.13 0.15 0.19 0.22 0.26 0.30 0.34 0.37 
KIIWl'HIAN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
MIlf(lU) 0.11 0.14 0.16 0.20 0.23 0.27 0.31 0.36 0.41 
PAl1iER 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.08 0.10 
RID OAK 0.00 0.00 0.00 0.04 0.24 0.51 0.78 1.09 1.39 
R.<X:KFrl' \/SC 0.00 0.00 0.00 0.41 1.44 2.50 3.56 4.54 5.52 
\lAXAHACHIE 0.00 0.00 0.00 0.00 0.00 0.43 1.08 1.61 2.15 
~ 0.36 0.44 0.51 0.58 0.65 0.72 0.78 0.84 0.90 
SSC 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 

SUB'lUl'AL 3.13 3.49 3.8 4.78 6.98 9.85 12.95 15.93 18.86 
~-20% 0.63 0.70 0.76 0.96 1.40 1.97 2.59 3.19 3.77 

:.. 3.76 4.19 4.56 5.74 8.38 11.82 15.54 19.12 22.63 
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TABLE 3-12 
NEr SURFACE WArm DOOND II/Sse (LC'tJ SClNARIO) 

llNI'I'S IN !'KiD 

ENITI"f 1990 :.995 2000 2005 2010 2015 2020 2025 2030 

8JYCE vse 0.12 0.15 0.18 0.21 0.23 0.25 0.26 0.28 0.30 
BRlS'ItLVSC 0.08 0.10 0.12 0.14 0.15 0.16 0.17 0.19 0.20 
aumA-VISTA VSC 0.22 0.28 0.33 0.41 0.48 0.55 0.62 0.72 0.81 
DST GARRE'IT \lSC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
EmIS 0.00 0.00 0.00 0.00 0.32 0.69 1.01 1.45 1.88 
muus 0.35 0.40 0.45 0.50 0.55 0.58 0.61 0.65 0.68 
I'l'lLY 0.21 0.27 0.32 0.39 0.46 0.53 0.60 0.67 0.14 
MAYPEARL 0.10 0.13 0.15 0.19 0.22 0.26 0.29 0.32 0.35 
MIII.OnIDN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
MIIl'ClU) 0.11 0.14 0.16 0.20 0.23 0.26 0.29 0.34 0.39 
PAUD 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.05 0.08 
RID OAK 0.00 0.00 0.00 0.04 0.24 0.37 0.49 0.60 0.70 
RCQCETl'llSC 0.00 0.00 0.00 0.38 1.37 2.37 3.37 4.31 5.24 
WAXAHACHIE 0.00 0.00 0.00 0.00 0.00 0.25 0.81 1.25 1.69 
WlUfEJ. 0.36 0.44 0.51 0.58 0.65 0.7 0.74 0.80 0.86 
sse 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 1.58 

SIJB'lUI'M, 3.13 3.49 3.80 4.62 6.48 8.55 10.86 13.21 15.5 
~-20% 0.63 0.10 0.76 0.92 1.30 1.71 2.17 2.64 3.10 

~ 3.16 4.19 4.56 5.54 7.78 10.26 13.03 15.85 18.60 
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4.0 WATER SUPPLY SOURCES 

4.1 PRIOR STUDIES 

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

supply sources. These are discussed briefly below. 

4.1.1 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 Italy 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. 

4.1.3 Hunter A~sociates (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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4.1.4 Jerry W. Lands, Inc. and Kindle, 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 Oak 

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. 

4.1.5 Espey, Huston & Ao;sociates, 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. Army 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-feet per square 

mile per year (ac-ft/sq milyr), whereas the original design rate was 1.02 ac-ft/ sq milyr. 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. 

Subst!{juent 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. 

4.2 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 for 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 following major permits to appropriate the State's water exist: 

Permit 
No. 

P-3216 

P-2068 

P-1742 

P-I970 

Permit Holder 

TCWCID No.1 

TRA 

Ellis Co. WCID #1 

TRNCity of Houston 

Project/Affected Tributaries 

Richland-Chambers Reservoir 

(Chambers Creek) 

Bardwell Lake (Waxahachie Creek) 

Waxahachie Lake (Waxahachie Creek) 

Lake Livingston (Main Stern 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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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 

to 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 I and Italy II (also called the Rankin site), by the USCE in the 1950's 

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 (JWUKSA) 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 reservoir combinations among the Upper Red Oak. Lower Red Oak 

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 poolleve! in one or more existing lakes (e.g., Bardwell 

Lake) 

b. Develop Italy I or II site 

c. Develop Emhouse site 

d. Develop Upper Red Oak site 

e. Develop Lower Red Oak site 

f. Combinations of the above 

o 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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o Participate in Developing Projects Outside the County 

a. Main stem Trinity River project 

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

o Reuse--A system of augmenting the yield of existing or potential projects by 

recycling treated wastewater treatment effluent 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 U.S. EPA. 

The Fred Hervey Water Reclamation Plant in EI Paso, Texas is a 10-

MGD plant 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 redamation 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 nearly 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 andlor streams immediately above reservoirs: 

CountylPlant WatershedlSegment BOD/TSSINHrNIP MG 

Dallas 
Dallas Central Trinity River (TR)1805 10/15/3-5 150 
Dallas Southside TRI805 10/15/3-5 90 
TRA Central West Fork (W.Fk.) TRJ805 10/15/3-5 115 
TRA Ten Mile Creek trib. 3 mi from TRI805 10/15 15 
Grapevine 101/86 Grapevine Lake~6 10/15 3.75 
NTMWD-Mesquite East Fork (E.Fk.) TRJ819 10/15 12.6 
NTMWD- Richardson trib. White Rock Lake/827 10/15 2.25 
GarIand-Rowlett trib. Ray Hubbard Lake/820 10/15 16.0 

Tarrant 
Fort Worth - Village W.Fk.1805 10/15/3-5 120 

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

Parker 
Weatherford trib. Clear Fk./831 20/20 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 .75 

Collin 
NTMWD-Wilson Creek trib. Lavon Lake/821 10/15/3/2 8.0 
NTMWD-Rowlett (Plano) trib. Ray Hubbard Lake/820 10/15 16 
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CountvlPlant WatershedlSegment BODffSSINHrNIP MG 

Collin (Cont'd) 
Frisco-Stewart trib. Lewisville Lake!823 20/20/10 .6 
Frisco-Cottonwood trib. Lewisville Lake!823 20/20 .3 

Kaufman 
Kaufman trib. Cedar Creek Lake!818 20/20 .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 
I'.'TMWD-Rush Creek trib. Ray Hubbard Lake!820 10/15 .0213 

(Rockwall) 

Cooke 
Gainsville Elm Forki824 20/20 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. 

4.3.1 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 constructed 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, resulted 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 Italy 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 II Reservoir. 

4.3.1 Reuse 

Wastewater treatment effluent can be returned 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. 

4.3.2 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 permitted 

annual diversion under the Cooper Reservoir Certificate of Adjudication No. 03-4797 (P-2336, 

A-2414) is 16,106 ac-ftlyr, of which 11,274 ac-ftlyr (70%) is for municipal use and 4.382 ac-ftlyr 

(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-ftlyr. 

The City of Commerce is willing to sell all 13,122 ac-ftlyr 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 $63,2411yr, 

or $0.015/1,000 gallons. For years 11-50, the City's costs are $255,625/yr or $0.060/1,000 gallons. 

A purchaser would thus pay 20% more, or $0.018/1,000 gallons for years 1-10, and $0.072/ 

1,000 gallons for years 11-50. The proposed purchaser would be responsible for contracts for 

intake and transmission lines and water transportation and treatment. 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. 

4.3.3 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. 

4.3.4 Remaining Alternatives 

The water supply source.~ that remain viable alternatives are: 

o Purchasing water from TCWCID No. 1 via the pipeline from Richland-

Chambers Reservoir; 

o Development of Italy II; 

o Development of a Red Oak Reservoir system; 

o Reuse of wastewater treatment effluent; 

o 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 

4.4.1 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 water 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. 

4.4.2 Italy II 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 I Reservoir site would inundate the town of Maypearl, and therefore 

was discarded for further consideration from this study. 

The Italy II 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. 

890026 4-14 



The firm yield of Italy II Reservoir is estimated to be 56,000 ac-fliyr (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. 

4.4.3 Red OakJBear Creek 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 anyone or more of the Red Oak system reser

voirs must be coupled with an additional surface supply (i.e., Italy II Reservoir) in order to meet 

the county demand projections. 

4.4.3.1 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, JWLIKSA studied the Upper Red Oak Creek 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 

Operating HA KSNJWL TWC EHA 
Option Description Elevation (1978) (1984) (1988) ( 1989) 

(1'1 msl) (ac-ftiyr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) 

"" lA Upper Red Oak Reservoir 460 4,646 3,640 3,640 
I - IB Upper Red Oak Reservoir 465 9.400 4,726 .... 

466 5,290 

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, lA 390,400,460 15,600 

6 2,3, IB 390,400,465 17,100 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 KSNJWL Report of 4,646 ac-ft/yr. 

4.4.3.2 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 Creek 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. 

Inflows 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 KSNJWL 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 



4.4.3.3 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 

IDSI is 3,640 ac-ft/yr (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-ftlyr. (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-ftlyr 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-ftlyr 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-ftJyr 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-ftlyr, which is also very close to the combined firm yield obtained by 

HA in 1978 of 12,800 ac·ftlyr. Again, the apparent closeness of this result when compared to the 

discrepancy of Upper Red Oak 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 mst results in firm yields of 15,600 ac·ftlyr 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-ftlyr obtained by HA in 1978. 

The Study Team believes that the studies performed on the Red OaklBear 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 redivcrted from the reservoir 

during the short-term period such that, within the short-term period, the net effect on the 

reservoir storage is zero. 

4.4.4.1 Application to Ellis County Study 

Terminal storage was evaluated in this study in a general sense due to 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. 
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4.4.4.2 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 year 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. l, 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 3l 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 \Vinter 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.) 

4.4.4.3 Right to Use Storage 

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

storage. 
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The first methodology would be to construct a new reselVoir, 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 reselVoir, i.e., cost, 

time and environmental concerns. 

The second generic methodology is to contract with the existing owners of the 

reselVoir to use unused conselVation storage capacity at times when the level of the reselVoir due 

to natural inflows is below normal conservation pool. 

The third methodology is to purchase a share of the existing conselVation storage 

within the reselVoir, either from the existing owners or, if uncontracted for from the original 

constructor of the reselVoir, then from the original constructor. 

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

of the dam or by reaIlocation 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 conselVation 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, USeE 

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 reselVoir. This will 

be discussed in detail below; however, the unused storage concept has been assumed to apply in 

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

Unused Storage 

In 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 storage, 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 5 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 negotiation 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 

Joe Pool 

Waxahachie 

Bardwell 

Contracts 

Grand Prairie 

Ce~ar Hill 

Duncanville 

Midlothian Water District 

Ellis County WCID No. 1 

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 andlor 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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4.4.5 Bardwell Lake Terminal Storage 

4.4.5.1 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-ftlyr for 

municipal purposes. By contract, the City of Ennis has the right to divert 5,280 ac-ftlyr and the 

Ellis County welD has the right to divert 4,320 ac-ftlyr. 

4.4.5.2 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 milyr.) 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 usc 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 miJyr 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 will reduce the actual loss of storage to an effective rate of 2.5 ac-ft/ 

sq milyr for the period from 1965 to 1990, and to an effective rate of 1.833 ac-ft/sq milyr 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. 

4.4.5.3 Yield Analyses Performed by Fort Worth District, USCE 

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

(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-ftlyr). 

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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Assumed 
Bardwell 

Lake 
Normal 

Operating 
Level 

(ft msl) 

421 

426 

432 

TABLE 4-3 

RESULTS OF USCE PRELIMINARY STUDY OF REALLOCATION 

OF BARDWELL RESERVOIR STORAGE 

1990 Conditions 2065 Conditions 

Storage Firm Firm Storage Firm 
Capacity Yield Yield C~pacity Yield 

(ac-ft) (ac-ft/yr) (mgd) (ae-ft) (ac-ft/vr) 

45,347 10,977 9.8 28,400 6,721 

64,435 13.2l8 11.8 45,200 9,969 

91,400 16.018 14.3 70,038 12,882 

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

4-Z8 
S90062 

Firm 
Yield 
(mgd) 

6.0 

8.9 

11.5 



4.4.5.4 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. 

4.4.5.5 Application to Current Study 

Due to the fact that the USCE study assumes a 1oo-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 figures, a firm yield of 

8.03 MGD results for year 2030 conditions. 

For purposes of this study, 8.03 MGD as the 2030 yield available from Bardwell 

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-CHA~IBERS RESERVOIR 

Richland-Chambers Reservoir 
Firm Yield Assumed 

Bardwell Lake 
Normal Operating 

Level (ft msl) 

1985 C.onditions 2065 Conditions 

421.0 

426.0 

429.0 

(cfs) 

336.7 

335.9 

335.4 

(mgd) (cfs) 

217.6 264.5 

217.1 264.5 

216.8 264.5 

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

171.0 

171.0 

171.0 



4.4.5.6 Terminal Storage Yield Analyses Performed by Fort Worth District. 

useE 

Pursuant to discussions with certain members of the Study Team. the Fort Worth 

District, USeE performed a series of preliminary yield 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 useE staff. The assumptions used by USeE were: 

1. The Bardwell L'lke conservation pool would be raised 5 feet to elevation 

426.0 ft ms!. 

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 useE 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 firm yield of Bardwell Lake would be increased 

from 8.9 MGD to 19.3 MGD. or an increase of 10.4 MGD. Unfortunately. the useE model 

does not allow the determination of the total pumped volume. If it is assumed, however, that 

the maximum I-year pumped volume is equivalent to 35 cfs over the October I-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. 
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5.0 WATER, TRANSMISSION, TREATMENT AND DISTRIBUTION 

5.1 DESCRIPTION OF EXISTINO 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. I, the City 

of Ennis, and the Midlothian Water District. 

5.1.1.1 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 MOD (3570 acre-feet per year). In 1972 the ECWCID No.1 contracted with the TRA to 

divert 3.86 MOD 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 from 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 MOD 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 MOD which will provide a total 

capacity of 12.0 MOD. 
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5.1.1.2 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-I960s. 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. 

5.1.1.3 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. 

5.1.2 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 evaluated 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 will 

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 facilities 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 health 

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. 

890026 5-3 



Projected Existing Projected 
peak regional regional expansion 

Year requirements (MGD) capacity (MGD) (MGD) 

1990 22.1 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 69.80 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. 

5.4 REGIONAL SERVICE SYSTEM ALTERNATES 

5.4.1 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 area. 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 sell raw water to 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 1 through September 30), raw water deliveries ~;11 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 
Service Area 

Midlothian 
Red Oak 

" Rockett 
Buena Vista 
Maypearl 
SSC 

Waxahachie 
Service Area 

Waxahachie 
Italy 
Milford 

Ennis 
Service Area 

Ennis/East Garrett 
Boyce 
Palmer 
Bristol 
Ferris 
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 

Alternate No. 1. The deficits reflect the quantity of new water required in addition to 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. 
PROJECTED DEFICIT WATER SUPPLY REQUIREMENTS BY SERVICE AREA 

1990 2000 2010 2020 2030 
Service 

DeL o ist. DeL Dist. DeL D i Sf. DeL Dist. DeL Dist. 
area 

(MGD) (X) (MGD) (X) (MGO) (X) (MGO) (X) (MGO) (X) 

Midlothian 
~lant 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 water required. 

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. 

5.4.2 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 
Service Area 

Midlothian 
Red Oak 
Rockett 

Waxahachie Plant 
Service Area 

Waxahachie 
Italy 
Milford 
SSC 
Maypearl 
Buena Vista 

Ennis Plant 
Service Area 

Ennis/East Garrett 
Boyce 
Palmer 
Bristol 
Ferris 

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 

AL TERNATE NO. 2 
PROJECTED DEFICIT WATER SUPPLY REQUIREMENTS BY SERVICE AREA 

1990 2000 2010 2020 2030 
Service 

Def. Diat. Oef. Oist. Oef. Of st- Oef. Oht. Oef. Oi st-
area 

(MGO) (X) (MGD) (X) (MGD) (X) ("GO) (X) ("GO) (X) 

Midlothian 
Plant 0 0 1.68 24 4.34 34 6.91 37 

lIaxahach i e 
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 33 4.06 31 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. 
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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 Italy Reservoir and some 125 miles of treated water conveyance pipelines. 

5.4.3 Alternate No.3· Italy 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. 

890026 

Midlothian 
Service Area 

Midlothian 
Red Oak 
Rockett 

Waxahachie 
Service Area 

Waxahachie 
Italy 
Milford 
sse 
Maypearl 
Buena Vista 
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Ennis 
Service Area 

EnnislEast Garrett 
Boyce 
Palmer 
Bristol 
Ferris 
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 recent engineering studies performed for the Rockett 

Water Supply Corporation with costs updated to 1989. 

5.4.4 Alternate No.4 - Wastewater Reuse Plus Upper Red Oak 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 releases 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 TcwcrD No.1 using 

the terminal storage concept presented in Alternate No.!. It should be noted that construction 

5-15 
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TABLE 5-3 

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

Serv;ce 
1990 2000 2010 

Oef. o ist. Oef. Oist. Def. Dist . 
area 

(MGD) (X) (HGD) (X) (MGO) (X) 

Midlothian 
Plant 0 0 1.68 24 

waxahachie 
Plant 2.22 71 2.54 67 2.97 43 

Ennis Plant 0.91 29 1.26 33 2.33 33 

Total 3.13 100 3.80 lOa 6.98 100 

Deficit - new water required. Def. 
o ist. Distribution of service area new water requirements. 
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2020 
Def. o ist. 
(HGO) (X) 

4.34 34 

4.56 36 

4.06 31 

12.95 lOa 

2030 
Oef. D i st. 
(HGD) (X) 

6.91 37 

6.14 32 

5.81 31 

18.86 100 
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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 EnnislEast Garrett Red Oak 
Buena Vista Italy Boyce Rockett 
Maypearl Milford Palmer 

sse 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 

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

Service 
1990 2000 2010 

Def. Dist. Def. Dist. Def. DiU. 
area 

(MGO) (X) ("GO) (X) ("GO) (X) 

Midlothian 
Plant 0.32 10 0.48 13 0.70 10 

\.Iaxahachle 

Plant 1. 90 61 2.06 54 2.27 3 

Enni s Plant 0.91 29 1.26 33 2.33 33 

Red Oak 
Plant 0 0 0 0 1.68 24 

otal 3.13 100 3.80 100 6.98 100 

Deficit - new water required. DeL 
~ i s t. Distribution of service area new water requirements. 
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2020 
Def. Dist. 
("GO) (X) 

0.96 7 

3.60 28 

4.05 31 

4.34 34 

12.95 100 

2030 
Def. D i st. 
("GO) (X) 

1.22 6 

4.92 26 

5.81 31 

6.91 37 

18.86 100 
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5.4.5 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 

before 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 EnnislEast 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 ~ATER SUPPLY REQUIREMENTS BY SERVICE AREA 

1990 2000 2010 
Servj ce 

Oet. o ist. Det. o i st- Oet. Oist. 
area 

04GOl (Xl (MGO) (X) (MGOl (X) 

Midlothian 
Plant 0 a 1.68 24 

'..Iaxahach i e 
Plant 2.22 71 2.54 67 2.97 43 

Ennis Plant 0.91 29 1. 26 33 2.33 33 

Total 3.13 laO 3.80 lOa 6.98 lOa 

Deficit· new water required. Det. 

D i st- Distribution of service area new water requirements. 
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2020 
Oet. Oist. 
(MGO) (X) 

4.34 34 

4.56 35 

4.05 31 

12.95 100 

2030 
Oet. Oi st. 

(MGO) (Xl 

6.91 37 

6.14 32 

5.81 31 

18.86 laO 
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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 for TRA and updated to 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 systems evaluation described in 

Section 5.6. 

5.5 PROBABLE COSTS OF ALTERNATE SYSTEMS 

The probable unit costs of water that would be incurred in each to-year increment 

from 1990 through 2030 were developed based on initially constructing the system elements 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 developed using the following generalized cost and criteria: 

890026 

o 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. 

o 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 fee 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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o 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. 

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

these cost projections, at this time. 

o The Regional System would assume the local share of costs for the proposed 

modifications to Bardwell Lake. 

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

million gallons of plant capacity. 

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

current losses incurred in reservoirs used for terminal storage. 

o The cost of raw water, delivered by the existing pipelines, to be purchased from 

the TCWCID No. 1 is shown on Table 5·6. 

o 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. 

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

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

acre. 
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Year 

1990 

2000 

2010 

2020 

2030 

TABLE 5-6 

TCWCID NO.1 PROJECTED RAW WATER 
PURCHASE COSTS 

Projected Probable 
Raw Water Cost 
($/1,000 gallons) 1 

$0.69 

0.69 

0.85 

0.902 

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 available from TCWCID No 1. Projected 
costs of water .... 111 not be available from TCWCID No. 1 until late 
1989. 
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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 water treatment plants is based 

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

o 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. 

o The electrical power costs for pumping energy requirements was based on $0.08 

per kwh. 

5.5.2 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 trcatment 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 Table 5·7. A more detailed break

down of these capital costs is included in the Appendix. 
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Allernate 
No. 

Ul 
I 

'" 00 

2 

3 

4 

5 

) 

TABLE 5-7 

REGIONAL SYSTEM PROBABLE CAPITAL COSTS FOR ALTERNATIVES 
($1,000) 

Period 
1990 2000 2010 2020 2030 

42,444 12,926 51,356 . 17,700 210 

45,013 77,797 52,495 31,189 3,354 

46,120 91,884 54,651 34,639 2,352 

46,221 71,264 61,838 26,786 617 

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

Total 

124,636 

209,848 

229,646 

206,726 

258,598 



The probable capital costs of the five evaluated alternates vanes 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. 

5.5.3 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) to $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). 

5.5.4 Water Unit Costs bv 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 Alternate No. 1 ranges from $2.54 to $2.87 

per 1000 gallons and is the lowest on this basis. 

5.5.5 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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Alternative 
No. 

1 

2 

3 

4 

5 

TABLE 5-8 

REGIONAL SYSTEM ANNUAL PROBABLE COST 

FOR EACH ALTERNATIVE 

($1,000) 

Year 
1990 2000 2010 2020 

1l,578 l3,979 17,415 19,455 

11,884 20,496 23,232 24,360 

11,997 21,899 24,445 26,464 

12,639 20,395 22,968 22,645 

12,574 23,463 27,603 27,603 

5-30 

2030 

23,916 

27,424 

29,078 

24,579 

30,455 



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 2.87 - 2.54 2.54 - 2.29 2.29 - 1.91 1.91 - 1.88 

2 2.94 - 3.72 3.72 - 3.06 3.06 - 2.39 2.39 - 2.15 

3 2.97 - 3.98 3.98 - 3.22 3.22 - 2.60 2.60 - 2.28 

4 3.13 - 3.70 3.70 - 3.03 3.03 - 2.22 2.22 - 1.93 

5 3.11 - 4.26 4.26 - 3.64 3.64 - 2.71 2.71 - 2.39 
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Alter
nate 
No. 

2 

3 

5 

Raw Water 
Source 

Existing Reservoio,: 
TCWC!D No. 1 pipeline 
with terminal storage 

New Reservoir. Italy 

New Reservoirs: Italyl 
Upper Red Oak 

New Reservoin/Reuse: 
TRA CentrallRed Oak 
WWTP's 

!'lew Reservoirs/Reu.e: 
Lower Red Oal</Bear Creek 
TRA CentrallRed Oak 
V':Wrp's 

1 Source Development Dirficulty: 

2permitting Requirements: 

>rreatment Requirements; 

TABLE 5,10 

REGIONAL WATER SUPPLY ALTERNATIVES 

SUMMARY EVALUATION MATRIX 

Source 
Development 1 

Permitting 
Requirements2 

Treatment 
Requirements3 

o 
1 
2 
3 

o 

2 
3 

2 

3 

3 

2 

3 

2 

2 

2 

minimum difficulty 
minor difficulty 
moUe rate difficulty 
significant di!!iculty 

minimum 
standard permit 
more complex 
most comptex 

conventional surface water treatment 
some additional treatment for reuse 

2 

2 

Cost Ranking4 

Capital Annual 

3 3 

4 4 

2 

5 5 

4C~t ranking based on facilities required for 2030 conditions. 

SSeurce LocatioolLocal 
Recreation Potential: 

6composite Rating: 

I 
2 
3 

9 
18 

facilities within county near larger communities 
portion oC facilities withiD county near smaller communities 
facilities outside COUDty 

most desirable 
least desirable 
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Source 
Locatiool 

Local 
Reereatiojl 
Potential~ 

3 

2 

Compooite 
Rating" 

8 

IS 

12 

18 



TABLE 5-11 

RECENT RESERVOIR PROJECfS 

Project 

Richland Chambers 

Joe Pool 

Ray Roberts 

Cooper* 

Permit Application! 
Authorization 

1954 

1965 

1965 

1955 

*Involved in prolonged lawsuit on lack of EIS. 
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Construction 
Start 

1983 

1975 

1975 

1985 

Impoundment 

1987 

1986 

1987 

(1992) 



-

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, until 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. 

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

supplier should be responsible for establishing annual predicted water costs, 
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but provide for adequate participation, review, comment and guidance by all 

customer entities. through the Customer Advisory Committee. 

6. 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. 

7. 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. 

8. 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. 

9. Water conservation programs should be required and implemented by all 

customer entities. 

6.2 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: 

1. 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. 
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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 selVice will be applied to customers. 

e. What financing authority will be established for the entity(ies). 

f. 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 
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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; 

o 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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6.3.1.2 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. 

6.3.1.3 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; 

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

irrigation; 

3. the reclamation, drainage, conservation and development of its forests, water 

and hydroelectric power; 

4. the navigation of its coastal and inland water; 

5. 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: 

o consult with and advise the Regional Authority on all matters pertaining to 

regional system operation, maintenance and administration; 

o review and recommend approval of annual budgets; 

o 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 selVlces. 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. 

6.3.3.3 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, needed capital improve

ments and system policies, would provide directionai 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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6.4.2 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, consequently, 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 Costulnvestors 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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Expansion 
Year 

EXisting 
Capacity 

1990 

2000 

2010 

2020 

2030 

Total 

TABLE 7-1 

PRELIMINARY SCHEDULE 
FOR THE REQUIRED TREATMENT PLANT EXPANSIO~ 

(ALTERNATE NO.1) 

EXQansion CaQacit~ (MGD) 
Midlothian Waxahachie 

3 12 

4 

5 3 

8 3 

8 3 

28 21 
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Ennis 

6 

5 

3 

3 

4 

21 



) 

hem 

Raw Water Delivery 
System 

Water Treatment 
Plant Expansions 

Treated Water 
-J Delivery System I 
W 

Interconnecting 
Pipelines 

Total Construdion 

Engineering and 
Construction Contingency 

Subtotal Project 

Implementation 
Administration 

Construction Interest 

Total Olpital Cost 

TABLE 7-2 

PROBABLE CAPITAL COSTS FOR ALTERNATE NO.1 
REGIONAL WATER SUPPLY SYSTEM 

Probable Costs ($ 10(0) 
1l)<)(J 2000 2010 2020 

2,555 0 2,555 0 

7,250 8,825 ll,20() 12,000 

17,762 28 17,567 123 

() 0 3,850 __ 0 

27,567 8,853 35,172 12,123 

5,514 1,770 7,034 2,424 

33,081 lO,623 42,206 14,547 

5,624 1,806 7,175 2,473 

1,549 -.m 1,975 --1!fil. 

40,254 12,926 51,356 17,701 

) 

2030 

() 

0 

144 

0 

144 

~ 

172 

30 

__ 8 

210 



-J 
I 

"'" 

----------~-"" --

TABLE 7-3 

PROBABLE ANNUAL COSTS FOR ALTERNATE NO.1 

REGIONAL WATER SUPPLY SYSTEM 

Probable Costs ($1,000) 
Item 1990 2000 2010 2020 

._--------

Proposed Facili ties Debt Service 4,253 5,618 6,792 7,297 

Existing Facili ties Debt Service* 3,521 3,535 3,139 884 

Pipeline and Pump Station O&M 480 506 865 964 

Water Treatment Plant O&M 2,222 3,030 4,174 5,606 

Raw Water Purchase 871 1 ,058 2,445 4,704 

TOTAL 11 ,347 13,747 17,415 19,455 

-------------------

2030 

7,297 

0 

1,084 

7,006 

~529 

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 

1. The regional entity responsible for implementing the recommended plan should 

be designated by the study participants and approved by the Texas Water 

Development Boardlfexas Water Commission as required. 

2. Agreements between the designated entity and the study participants andlor 

other local entities desiring to become customers of the regional surface water 

supply system should be negotiated. 

3. The regional entity should initiate discussions andlor 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.) 

4. 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. 

6. 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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Design 

Preconstruction Phase 

Advert i se 
Pre-bid conference 
Prequalification sUbmittals 
Bid opening 
Award 
Notice to Proceed 

Construction 

"'obilization 
Nine Installation 
Line Testing and Cleanup 
WTP/PS sitework 
Equipment installation 
Piping and electrical 
Startup and Testing 

TABLE 7-4 

GENERALIZED SCHEDULE 
PROPOSED FACILITIES 

MIDLOTHIAN SERVICE AREA 

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

X--------X 

x--x 
X--X 

X 
X 

X 

x-x 
X--------------X 

7 -7 

x---x 
X----X 

X---X 

x-----x 



Design 

Preconstruction Phase 

Advertise 
Pre-bid conference 
Prequalification submittals 
Bid opening 
Award 
Notice to Proceed 

Construction 

-"1obil ization 
.ine Installation 
Line Testing and Cleanup 
WTP IPS s itework 
Equipment installation 
Piping and electrical 
Startup and Testing 

TABLE 7-6 

GENERALIZED SCHEDULE 
PROPOSED FACILITIES 
ENNIS SERVICE AREA 

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

X--------X 

xx 
X-X 

X 
X 
X 

X-X 
X--------------X 

X---X 
X----X 

X-----X 

X-------X 
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Letter from TCWCID No.1, May 19, 1988 

Letter from TCWCID No.1, August 16, 1988 

Costing Studies 

TWOB - Rules Relating to Financial Programs 
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Design 

Preconstruction Phase 

Advertise 
Pre-bid conference 
Prequalification submittals 
Bid opening 
Award 
Notice to Proceed 

Construction 

- Mobil; zat i on 
Line Installation 
Line Testing and Cleanup 
WTP/PS sitework. 
Equipment installation 
Piping and electrical 
Startup and Testing 

TABLE 7-5 

GENERALIZED SCHEDULE 
PROPOSED FACILITIES 

WAXAHACHIE SERVICE AREA 

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

X--------X 

7-8 

x-X 

X-X 
X 
X 
X 

X-X 
X--------------X 

X----X 
X---X 

X------X 

X-----X 



Design 

Preconstruction Phase 

Advertise 
Pre-bid conference 
Prequalification submittals 
Bid opening 
Award 
Notice to Proceed 

Construction 

-Mobil ization 
.ine Installation 
Line Testing and Cleanup 
WTP/PS sitework 
Equipment installation 
Piping and electrical 
Startup and Testing 

TABLE 7-6 

GENERALIZED SCHEDULE 
PROPOSED FACILITIES 
ENNIS SERVICE AREA 

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

X--------X 

xx 
X-X 

X 
X 
X 

x-x 
X--------------X 

X---X 
X----X 

X-----X 

X-------X 
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QUESTIONNAIRE FOR 

ELLIS COUNTY WATER STUDY 

Please return this completed questionnaire to: 

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

:\ TTN: BHl Moriarty 

Agency ________________ __ 

Date ________________ __ 

P lease contact Bill at 214/669-9600 if you have questions 

WATER SUPPLY 

1. 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. 

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

another agency? _________ ' If so, please describe. 

3. Provide map showing location of water supply facilities 

o Raw water intake, pump station and transmission line 

o Treatment facilities 

o Wells 

o Distribution system including pump station 

o Ground and elevated storage 



-

4.. Provide the foUowing information on your current water supply source. 

Source 

WeUs 

b) Surface Water 

~o. CapacitY _______ \1GD 

______ \1GD 

______ \1GD 

_____ MGD 

1) Raw <Source) __________ _ 

*Water Rights (MGD) ___________ _ 

2) Treated (Source) ---------------Supplier ____________ _ 

Quantity (MGD) _______ _ 

*1£ 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 you serve. Retail or 

wholesale? 

5. Type of Agency. Please describe your agency. 

(a) Investor Owned ___________ _ 

(b) Non-profit corporation ________ _ 

(c) Utility district ________ _ 

(d) Authority ________ _ 

(e) Other (describe) 

lO 



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

Historical Projection 

1960 1990 

1970 1995 

1980 2000 

1986 2005 

2010 

Source of Projections 

7. Provide the following information concerning water consumption: 

Historica! 

Average day demand 

'\1aximum day demand 

1960 

/I of customer connections ____ _ 

Gallons per capita per day 

Projected 

A verage day demand 

Maximum day demand 

Gallons per capita per day 

Source of projections 

1990 

1970 1980 

2000 

1986 

2010 

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

minute). Please indicate uni ts used. 

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

water supply facilities: 

Raw Water Pumping Facilities 

Current capacity _____ .\1GD 

Ultimate capacity _____ .\1GD 

1 1 

Planned expansion 

Scheduled in-service 

(year) 

Estimated Construction 
Cost 

_____ \1GD 



Raw Water PiDeline 

- Planned new line 

Capacity .\1 GO Capacity \lGD 

Size Size 

Length Length 

Scheduled in-service 
(year) 

Estimated Construction 
Cost 

Treatment FaciJi ties 

Current capacity \iGD Planned expansion \lGD 

Ultimate capacity .\1GD Scheduled in-service 
(year) 

Estimated Construction 
Cost 

Ground StoralZe 

Planned additional 
No. of tanks storage capacity GAL. 

Storage capacity Scheduled in-service 
of each tank (year) 

Current total Estimated Construction 
storage capacity Cost 

Elevated Storage 

Planned additional 
No. of tanks storage capacity GAL. 

Storage capacity Scheduled in-service 
of each tank (year) 

Current total Estimated Construction 
storage capacity Cost 

12 



-

'Jew 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. 

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

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

ID. Provide chemical analysis of water source and indicate any treatment that is 

provided. 'Jote any problems associated with meeting the requirements of the 

Safe Drinking Water Act and State Drinking Water Standards. 

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

pressure. 

13 



12. 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. ______ _ 

13. 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 

If 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 yes, please describe. 

14. Do you antIcIpate that your entity may need to obtain an additional water 

supply through purchases from another entity? Yes No ___ _ 

Treated Water Yes 

entreated Water Yes 

No --
No 

If yes, 
approximate year 



-- 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 concerning questions or additional information on the above 

requested data and information: 

Name ---------------------------------Telephone Noo _________________________ ___ 

15 



T AMAri: -::OUNTY WATER CONTROL AND IMPC vEMENT 
DISTRICT NUMBER ONE 

_.JARD OF DIRECTORS 
Burford I. King. Pre,id<n, 
G.:orge W. Shannon. Vice Pre>id<a, 
Victor W. Henderson. 5<cte'..., 
Charles B. Campbell. Jr. 
Hal S. Sparks ill 

May 19, 1988 

Mr. Danny Vance 
General Manager 

800 East North Side Drive 
Fort Worth. Texas 

Trinity River Authority 
P. O. Box 60 
Arlington, Texas 76010 

Dear Danny: 

/;r. ;2t10 
/ 

P.O. Box 4)08 
Fort Worth. Teus 76106·0)08 
Area Code 817·3H·2491 

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 location. 
Within 9 months, a second 90-inch pipeline from Richland-Chambers 
Reservoir should be operational in the same vicinity. 

If the superconducting Super Collider becomes a reality in Ellis 
County, the District is committed to provide the 1.58 mgd 
necessary for its 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, 

>r-~jJi, ~ 
0James M. Oliver 

General Manager 

JMO:sw 
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TARJI.Al-., COUNTY WATBP. COm1tOL AND lMPIU)VEMENT 

DlsnlCt NUM8Bll ON! 

800 East North Side Olive 
POll Worth. Teus 

~ ..... OF DIRECTORS ,~:~t~ .. ~ 
p ~ I('-'~" (-,,~\ P.O. 8014* 

811rlord I. Kin,. 'rttMknc ' ~U· 
Geot" W. ShanllOfl, Viti 'rtftdclK \ ... m_~: I 
Victor W. HmdclIOn. Swmry ~..... / 
Owla 8. CamjlbcU. Jr. -.4 ••• _,-' 

Hal S. Spub ID ," ",' . J'" M. au", 
j' i - r I 0-.1 ac..,.. 
P~OjiCT/PROPOSAL No,3;&J-0z:09 
DATE RECEIVED: ,AUG 2 9 1988 ~ 

AU'iluat 16, 1988 

Mr. Bill R. s.ith, Manaq8r 
Water Reaourc.s Planninq 
Trinity River Authority ot Texa. 
P.O. Box 240 
Arlinqton, Texas 76010 

Pon Wonh. T .... 76106·0,01 
Am Code m·m·a4" 

ReI Trinity River Authority of Texaa 
Elli. county and Southern Dallas County water supply study 

Ce.r Bill: 

Aa wa have discussed, the District haa recently completed • 
• ervice ara. study which identities the Ellh county ar ••• s 
beinq within II lOilcal service area for the District since, in 
the near tuture, We will have two major water transmis.ion line. 
throuqh Ellis county. The main concern the District ha. with 
servinq this area, however, 18 the ability of the local customer. 
to provide terminal storage to minimize peakin9 off the 
District's pipeline.. Wa taal the terminal storage problem can 
best be resolved by a 81n918 regional entity with combined 
resource. and a raqional plan. 

Tha District has had a long and satisfactory relation.hip with 
the Trinity RiVer Authority and We feel the TM has proven it. 
ability to succe •• fully craate and operate regional wat.r ane! 
wastewater systems. Therefore, the Diatrict is very willin9 to 
enter into d1ec:u •• ion. with the TRA concerning supplyin9 raw 
water to the Elli. County area. 

sine~rely, 0 
_<~J.M, NV 
James M. Oliver 
General Manager 
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REGlONAL SUrlNARY DATE OF PRINIOUT, U31.3(1/89 

ALTERNArE III TIME UF PRINTOUT. ()2:44 PM 

Planning Year 1990 2000 ~c)1() 2020 21.1_'1) 

Mldlothian !.Jer vlce Are.a. Annual Cost 4,b02,lY9 5,431,502 6.:219.990 8,621,007 10,497,443 
W.xahachie Service Area AnnuAl Cost 3.123,386 3,857,786 5, 15~L893 4.668.208 6,704,899 
Ennis Ser"VlCe '~rea Annu.l COtit 3,852,085 4,689,514 5,97t:L 751 6,165,541 6,713,990 

-------.-"--- --------.--
RegIonal l-~nnLta 1 Cost 11,578.270 1.~~, 978,88:2 17.414,6"4 19,454.756 23,916 •. 332 

Reglon",,} Gross Demand MGD 11.07 15.('9 20 .. 19 27.9:) 34 .. 9u 

Reqioncll Cost pe(" 1000 Gal 2.87 2.54 2.29 1. 91 1. 88 

M,dloth.an SerVlc.e Are~ Cap' tal Cost 19,178.027 5,850,496 25,304,062 9,456,726 156.602 
Waxahachie Servl ce A,.."" C"pit"l Cost 6,725,011 3,~48,554 10,866.639 3.510.95~ 26.283 
Ennls Servl ce Ar-ea Cap. tal Coat 16.540,787 3,527,382 15,185,310 4.732.744 27,378 

----------- ---------- ----------- ---------- ----------
42,443,825 12,926,432 51,.356,011 17,700,425 210,263 

pnEIJM!N~lnV 



) ) 
Altorn.tt 11 - Ro. hlor SourCtl levelD 11 PIPELllIE »II'ElSIOI1 VIIH IER"IIIA1. SHIRAi( •• JII( POOl. LM£ DAlE Of PRIMlOUI: Ol/lO/89 

lIittr y,.ltunt Phnt s.ryje, Ar •• - "idlotlti. III1f Of PRl.TOUI: Oi:58M 

[AhU., SIt .... ~ 1'h.Jotbhn: IN O.t; Rock.tt: Jutn.-ViltJ, htb,h Jljy".rh sse 

'''nnin, YIN 1990 2000 2010 2020 2030 

M •• R •• llitor D ... nd - "SD A.,,,.,, 1.90 2.0~ l.9~ 6.88 9. II 

P .. t 2.00 l.80 4.12 7.92 1l.16 19.42 

6ron a .. w.ttr PII.nd - "6D 
Avt'ilj' 2.81 U '.n 10.ii9 Il.99 
PII. 2.00 5.14 1.20 12.46 20.11 27.98 

CAPIIAl COSTS I""ts Dolh ... Uolh Doll .... URlts Doll .... lJIIits Doll .... U'lIIt, Dol 11 ... 
------------------------ --------------------------
R •• llil ... Casts - SourCf Oo •• I_t 

., .. nDir 

lud 

Sub-Iolil R •• Not ... D • .,IDtlIf.1 Costs 

au •• trr hlufry 
Inhtt Slru,turt I '504,000 ••• 504,000 0 0 
lj,.d I 15,000/.[,., 0 0 0 0 
PUIO Shtioa t 175011p 0 0 
Lind I 15,000/.[,. 0 0 0 0 0 
Piullnt StU IILF 

48 101 0 0 0 0 0 0 0 0 0 
42 88 0 0 0 0 0 • 0 0 0 
36 76 0 0 0 0 0 0 0 0 

I ;! ~.~ V 30 U 0 0 0 0 0 0 0 0 

~~~-1l3q~ 
27 57 0 0 0 0 0 0 

Jr~H 24 50 19,000 930,000 0 0 19,000 930.000 0 0 0 

VIlli (pt/fJld.c ?le.-. 20 42 0 0 0 0 0 0 0 0 
18 38 0 0 0 0 0 0 0 

~~~E#. 
16 34 0 0 .0 0 0 0 0 
12 25 0 0 0 0 0 0 

I-N., • '25,OOO/t,lt ",962 75,000 0 0 

Sub-1011l R •• N.t ... 001 ..... ' Cash 1,539,962 0 1,025,000 0 0 

l"illtatnl and ConYfYinc, 
"HlHnt Phnt 

Ph ... I I 1800,OOO/Il6D 4.00 3,200,000 0 0 0 0 0 0 
Ph ... II I _,OOO/Il6D 0 0 5.00 4.000,000 0 0 0.00 0 0 0 

Ph ... III t _,000/116' 0 0 0 8.00 6,400,000 0 0 0 0 
, .... IV I _ ,000/116' 0 0 0 0 0 8.00 6.400.000 0 0 

L .. d t fS,OOO/O"t 5 25,000 0 0 0 0 0 0 0 0 

1'u000Slita .. • mO/hp lIB 88,504 9 6,750 118 ",504 102 76,504 143 107,250 

l.n4 t fS,OOO/o[,. 20 100,000 0 0 0 0 0 0 0 0 'i,.II •• Si .. $Ilf 
48 101 0 0 0 0 0 0 0 0 0 

42 .. 0 0 0 0 0 0 0 0 0 
:u 76 0 0 0 0 0 0 0 0 0 
30 .3 0 0 0 0 0 0 0 0 0 

27 57 0 0 0 0 0 0 0 0 0 
24 50 0 0 0 0 0 0 0 0 0 

20 42 0 0 • 0 0 0 0 0 0 



) 

18 30 90,900 l,4S4,200 90,900 3,454,200 0 0 0 
16 14 89,800 3,OSl,200 0 8',800 3,051,200 0 0 0 0 
12 25 1,400 185,000 0 0 1,400 185,000 0 0 0 

8 17 27500 467,500 0 215UO 467,500 0 0 0 
Ra IJht -of -Wu • '25,000/1,11 41 1,020,811 0 41 1,020,811 0 

Suo-loti) Trllt.nt • Convey .. " COlts 1I,594,211 4,006,750 14.669,231 6,476,500 101.250 

Inhrconn.chnq lIft!S 12' 125 0 0 0 0 55,000 1,375,000 0 0 0 0 
RI,hl-of-hy t 125,0001 .. 1. 0 0 0 0 10 260,417 0 0 0 0 

Sub-tali) InttrCORn,ctu9 LinK I,U5,II1 

TOTAL CONSTRUCTlOll COSI U,134,195 4,00It,1SO 17,129,650 6,476,500 101.250 .. _ ..... __ a._ .. . ..... -. 
[n,u'Nnn, and Coutruchon Contll9ency 201 2,626,839 801,~ 3,465,'ll) 1,295,300 21,450 
I.,J ..... t.hon ••• lftlltr.tIOft I7I 2,679,176 '17,377 l,"S,2" 1,121,206 21.879 
r .... , .. 1 - I.t ..... t Dura., C-t Aft .. I.t " 41 m,61' 225,019 973,213 361,720 6.023 

IOIAl C,vIlAl COST 19,178,021 5,850,496 25,304,0'2 9,456,126 156.602 
•• 11 ••••• . .. _ .... 

10lAl RfSERVOIR COST 0 

AHIIIMlCosrs 
,_J 

--.---- .. ----- .. --- --------_ .. ----_ ...... --_ .... ---------- ' ~ 
PropOHd S,sttl o.U Strvlct 1.51; 20 YII(I CRf- .10567 2,026,:142 2,644,IU 1,292,102 3,i11,J11 1,6)).112 I 
ifS.ryoir 0 , II 0.21 I R'Mryotr u, cDlt I 1.2 0 0 0 0 0 .. 

0, 

h. M.t.,. PUIO st.t 1 DlI 0 , " 1I I RMPS Clp (0,1 I 1.2 0 0 0 0 
~ •• l!1ittr Puap Stitlon £n"qy bp I .74618760 11D.0I1t .... 0 0 0 0 ~ 

Ro. ht .. ',p.l ... 0 , " 11 I RII ',p.Ii •• up '0.1 I 1.2 11,400 11,400 22,800 n,BQO 22,8UO '.\ 

lI1.t.,. T".tJrnl Pllnt 0 , " 10.5511 000 ,.1 ~16,151 122,100 1,250,673 2,025,568 2,808,491 • 

Trtil.d IQter PUlP SlitlOll 0 • " 31. IlIPS up 'Hts I 1.2 1,186 3,429 6,OI~ 9,369 13,230 , 
Trt.ttd .. tit PulP ShtJDn Eo ... ., b, I .746.8760 ,'O.O.OI+KIIItIt 61,690 66,395 128,015 181.410 256,170 , 
Jrtil" Wit.,. Plp.lul 0 ~ " 11 I 1M ',p.lin. C.p '0.1 • 1.2 85,919 85,919 171,'30 171,830 111,8)8 .1 

• 
Jnttf"conft"tiDfi lint 0 " " 111 1M Inltrli •• C.p 'HI I 1.2 16,5<)0 16.500 16,~00 

.... 
RtI .. ,oi, 51 .... 9. Sp.c. lit. Fu 51,000 52,400 54,200 56,600 59,700 
hillin, Fltihly Dolt s."". 1,26S,581 1.210,411 0 0 0 

SERVICE AREA ANNUAL COSI SUIIOTAl 4,081,470 4.861,430 4,942,812 6,157,251 1,021,901 

RAM IlATER PURCHASE. UllJI COSI 0.69 0.69 0.85 0.90 0.90 

RAM IIA IER PUaCHASE, MIIIJAl COST lA". No. M.ttl' • hopl I UIII I 521,129 564,144 1,111,118 2,461,750 l,475,5ll) 
------------- --_ ...... __ .... -- -----.. ------ ------------ ------------

10lAl -... COST FOR "IDlOINIM SERVICE AllEA 4,602,799 5,431,582 6,279,990 8,621,007 10,497,411 

IJIIJI COST FlIA TREAIED/DElIVERED IMlER 1111000 ,.11 4.19 4.11 2.76 2.14 2.96 



) ) ) 
AIt,rnio" II - R ••• it..,. Sour,,: ICIICIO II PIPELINE OIYERSIOII NIIN IEIIIUUl SIORAIiE IN lAl(E IlAUltolrNIE DollE Of PRI"IOUI: 011lO189 

Mat" Trt.ternt flint S.r'f1[f In .. - .IIJh.[~1I IlIIE Of PRINIOUT: 09:0l All 
(ntab,. Str •• _ - IIII,Uolh.dll.: '1I1y; "llford 

PI •• ni·IJ Y,.,. 1990 ZOOO ZOIO 2O~O 1010 

MI. b. IUttr Dt .. nd - "60 

Av".". 0.12 0.48 0.09 2.02 1.14 

P .. k 2.00 0.1>4 0.96 1.18 4.04 ..". 
Gross R,. Miter De ... 1f - "6D 

Anrl9' 4.41> ~.Ol loll 9.01 10.19 

P .. k Z.OO •• 92 12.0Z 15.04 11.14 20.18 

CAPITAl COSTS Unlh Dol ..... Uolt. Doll .... Urllh Dol ..... Uftlh Dol ..... Unitt 0011,(, 

------------------_ .... ---- .. -..... -.. ------------ .. --.. ---
Ai, IMt". COltl .. Soa&r(f D,v,htpllfftt 

RtStrvolr 
l.ad 

Sub-totd Ri. N.tor 0 ... 1119 ... 1 CHh 

hi Mdtr DIll ¥try 

Inti .. Struct"" • '500,000 ••• 500,000 0 0 0 0 0 0 
L .. d • .5,OOO/.cr. D 0 0 0 0 0 0 0 
PUlII Still ... • mOl", 0 0 0 0 0 
L.nd • .5,ooo/.cr. 0 0 0 0 0 0 
Pip.llft' Sill rlLf 

48 101 0 0 0 0 0 0 ,,--) 
42 88 0 0 0 0 0 0 '.::. 
16 7~ 0 0 0 0 0 0 0 ' 'J . .- . 
30 63 0 0 0 0 0 0 0 

.. ~. 
27 51 0 0 0 0 0 0 c' 

I;; - • 
24 50 0 0 0 0 0 0 0 0 

20 42 0 0 0 0 0 0 0 0 0 • 
II 31 0 0 0 0 0 0 0 
16 34 0 0 0 0 0 0 0 0 0 

12 25 32,100 817,500 0 • l2,100 817,500 0 0 0 0 

al,~t-oHI., • '25,000/.,1. 154,8lO 0 0 154,130 0 0 0 0 

SoIo-totol R.I IIot ... Doli .or, Colli 1,4n,33O • ,n,33O 0 0 

-' 
Trtltillftt Md ConnYlftu 

Tro.t ... t PI.nl 
PHASE I I S8OO,ooo/1l60 0.00 0 0,00 0 0,00 0 0.00 0 0,00 0 

PHASE II • S8OO,OOOlll6. 0.00 0 l.OO 2.400,000 0.00 0 0,00 0 0.00 0 

PHASE III • S8OO,ooo/1l60 0,00 0 0.00 0 3,00 2,400,000 0.00 0.00 

PHASE IV • '800,000/1161 0.00 0 0.00 0 0,00 0 3.00 2.400,000 0.00 

L •• d I ",ooo/O(ro 0 0 5 25,000 0 0 0 0 

"'111 Stili .. I .750/bll II 10,500 7 5,250 9 6,750 6 4,500 24 18,000 

L •• d I ",000/1[" 10 50,000 0 0 0 0 0 0 0 0 

Pip." •• Silt IILF 
48 101 0 0 0 0 0 0 0 0 0 

42 88 0 0 0 0 0 0 0 0 0 

16 76 0 0 0 0 0 0 0 0 0 
30 U 0 0 0 0 0 0 0 0 0 

21 5/ • 0 0 0 0 0 0 0 0 
24 50 0 0 • 0 • • 0 • • 
20 42 0 0 • 0 0 0 0 • 



) ) 

18 lS 0 0 0 0 
16 .l4 0 0 0 0 0 
17 ~ 71,100 1,921,~00 0 0 71,100 1,971.500 0 0 
8 11 35,900 610,300 0 0 3~,900 610,300 0 0 0 

R"ht -of -N., • 1~,OOOI.'I. 21 m,OlS 0 0 71 m,038 0 0 0 

SlIb-tDtilJ TflilltI,at , CDQ~' ... nct COlh 3,m,338 2,430,250 ~,419,:1811 2.404,500 18,000 

IntfrconntCtinq llnrs 17' m 0 0 0 31,300 832,500 0 0 
Ii ,ht -of -M" I 1~,OOOI.'h 0 0 0 0 6 151,610 0 0 0 0 

Sub-loh) I.ttrcDlnlCt1ft9 linn 0 990,170 0 0 

IOTAl CONSIRUCIIOli COSI 4,605,661 2,430,250 1,442,0l1li 2,404,500 18,000 ......... . ........ a ........ • ••••••• a 

£n9in'ff'in, ..,~ [outruetion Contiagtncy 201 921,lll 486,050 1,4l1li,418 480,900 3,600 
1.,ltHnhtion Ad.lIHltrltion I1I 919,556 495,171 1,~II,IS6 490,518 3.617 
fiuncul - Inttrtlt Durin, Cond 64t.,. lit rr 41 ~,654 136,483 411,948 1~,037 1,01l 

IOIAl CAPliAl. COST .,I~,OJl 3,548,~ 10,866,639 l,510,95~ 26,283 ......... ......... • •• 1I ••••• 

TOIAl. RESERVOIR COSI 0 • 
AllNlJAl COSTS 
------------------------.--------------------------
PrDtl .. ." S,lt •• Gob! Str.ict 8.511 20 , .... (If •• 10567 710,632 1.~,60S 1,~23,~3 1,519.280 1,~19,280 
R,,,,yoir 0 • If 0.21 I Ro .. ,.o" co, co" • 1.2 0 0 0 0 0 

a, • .-It., Pu-, Shtlon 0 • If 11 • RIIP5 cOj! , .. t • 1.2 0 0 0 0 0 
~. i...;J 

Ro. M.tor Pulp ShI, •• horn h, •• 746x1760 .10.Mlkllllr 0 0 0 0 0 ~. 

'j 
R .... tor PI,.IIO. 0 I " 11 I Rtf Pip.lln. c., COlt. 1.2 9,110 9,110 19,620 19,620 19,620 ~ - l 

• 
., 

M.tor Ift.t .. nt Piont 0 I " 10.!I:I/IOOO ,.1 895,m 1.2".508 1,509,640 1,820,803 2,085,191 

Tr .. t." .. tor Pulll St.hon 0 I " J1 • TMPS cop c .. tI • 1.2 371 561 810 912 1,620 L-

Tr .. tH .. ltr Pulll SI.lion Emgy h, •• 746.8760 "O.O.M'IIlNR 7,319 10.979 t~,684 18,821 31,301 . " , 
Tr .. t." Mil .. P,p.llO. 0 I ft II I TM Pip.lin. C.p ,o.t • 1.7 30,454 30,454 60,907 60.901 00,901 

'" 
Jnttrconn,chOll lin. 0 • " II I TM 101"11 •• COj! c •• t I 1.2 0 0 9,990 9,990 9,990 
R ... rvolr StOUtf Sp.ct 01. Fff 93,600 9S.200 91,400 100,200 103,800 
bist .. , F&e:ilih h~t StrVICI 1,287,700 1,711,700 1,6",'00 398,200 0 ) 

SERVICE M£A IlNlllJAl COSI SUBIDIAl l,Ol5,238 3,176,824 4,923.m l,948,713 1,8l2,318 

RAM MATER PURCHASE. IJN II COST 0.69 0.69 0.85 0.90 0.90 

RAM MATER PUllCHAS£, ANNUAl. COST A., .... lilt .. + E .. ,or.tion 88,141 t30.962 212,688 719,41~ 2.872,521 
-..... -----.. -- ------------ ____ we_we_a. ------_ .... -... - ------------

IDIAl. AIIIlIAl COSI FOR MAIAHACKIE SERVICE AIIEA 3,123,316 3,"7,786 S,I~~,893 4,668,201 6,104,899 

.11 COSI FDa TlEAIEG/DELlVERED IfATER 1111000 ,.11 1.92 1.16 I." 1.41 1.17 



) ) ) 

AI ", •• t •• 1 - R •• M.h, Soorcoo ICMClD II PIPELINE DIVERSION MIIH IEAnlMAl SIDAAliE 1M 8MDHEll DAlE Of PRINlOUI: 0)1101B9 

.. .ttl' J".h,nt ",I.ftt s.rv". Art. - Ennll linE Of PRINlOUI, 08,54 All 

[flhtl" Stry,d - £noil .Itl'! £lIt ~rr.tt: Ioyce; 1".II,r: BrlStolj Fffril; Ilhller 

PI.nnlnt y,., 1990 1000 1010 20Z0 mo 

No. R •• 1I.IIt, D .... d - IIliD 

·""'9' 0.91 1.16 Ul 1.05 5.BI 
Put 1.00 1.82 2.52 4.66 8.10 11.62 

Sro .. R •• II.It" o. ... d - "60 
AYfr.q. 1.14 5.48 1.04 B.lA 10.52 
P ... 2.00 7.18 10.9. 14.08 17.52 21.04 

CAPITAl com Llnltl Doll.,. Uo.h Doll". Unltl Doll .... Uluh Dol,." U,uh hlhrs 

-. ------.------- -----. ---- -------. -----------------
R •• "It" Colh - SourCl O,,,,lopII'nt 

RlllfWoa, 
L.ad 

Sub-tatil R •• Mlttr D,v,JopIHt Costl 

R •• .,.t" hll v~ry 
Inh •• StructUfI • '500,000 ••• 500,000 0 0 

l"", • 15,000/1(" 0 0 0 0 0 0 0 
Pull> 5tdl0ll I .750/bp 0 0 0 0 0 
l.nd • '5,000/.'(1 0 0 0 0 0 0 
PjptJiu SIl' ''If 

48 101 0 0 0 0 0 0 
42 88 0 0 0 0 0 0 0 0 0 
16 76 0 0 0 0 0 0 0 0 0 
J4 .3 0 0 0 0 0 0 0 
27 57 0 0 0 0 0 0 0 
24 50 0 0 0 ° ° ° 0 0 0 .J 
70 42 0 ° 0 0 0 6 0 0 0 
18 lB 12,700 412,600 ° 0 12,700 412,600 0 0 J 
16 34 0 0 0 0 ° ° ° U , j 
12 25 0 ° 0 0 0 0 0 0 0 

Rllbt-ol"'y • '25,000/1.1. 2 60,133 0 0 75,000 0 

Sub-tohl R •• IUtor D.1i .... Y Coth 1,042,7ll ° 557,'00 0 

r".tNtlt .nd (00.'1'AU 
T".t.tnt Phnt 

PHASE I • '800,000/1160 5.00 4,000,000 0.00 0.00 ° 0.00 0 0.00 
PHASE II I '800,000/1160 0.00 0 3.00 2,400,000 0.00 0.00 0 0.00 
PHASE III • '800,ooo/ll6J 0.00 0 0.00 0 1.00 7,400,000 0.00 0 0.00 0 

PHASE IV I '800,ooo/no' 0.00 0 0.00 0 0.00 0 1.00 3,200,000 0.00 0 

L •• d • '5,000/" .. 5 25,000 0 0 0 0 0 0 0 0 
~ 

Puop St.hon • .7SOlhp 55 41,250 21 15,750 ,4 48,000 55 41,250 25 11,750 

L •• d t 15,000/" .. 10 SO,OOO 0 0 0 0 0 0 0 0 

Pip.Ii •• Sill flU 
4. 101 0 0 0 0 0 0 0 0 0 

42 88 0 0 0 0 0 0 0 0 0 

16 76 0 0 0 0 0 0 0 0 0 
30 6J 0 0 0 0 0 0 0 0 0 

27 57 0 • 0 0 • 0 0 0 0 

24 so 0 0 0 0 0 • • 0 0 

70 42 0 0 0 0 0 0 0 0 0 



) ) 

18 l8 41,400 1,~ll,200 0 11,100 1,"3,201.1 0 0 

16 l4 6~,8oo 2,231,200 0 0 6~,800 2,ZJ1,200 0 Ii 
12 ~ 11,300 432.:100 0 11,300 m.~oo 0 0 0 0 

8 11 61,~00 J ,045,500 0 61,500 It04~,5OU 0 0 0 0 
RJ9ht-Df-M.W' • '~.Ooo/.a1. 3~ 880.1182 ° 3~ 880.682 0 0 0 0 

Sub- totl) J rI,tlt.t , COft¥I~"CI Cast I 10.285,332 2.41~.;r,o 8,611.082 3.241 .250 18.150 

InttrcDfulrchnq li nes 12' m 0 0 ° 0 41.200 1.030.000 0 0 0 
Ri,ht-.'-'" •• ~.000/ .. 1. 0 0 0 0 • 195.016 0 0 0 

Sub-t.td l.hrtOln"ti .. Linn 0 0 l,m,016 

TOTAl COIISTRUCTlIIt COST 11,321.064 2.41',7:10 10.3",758 3.241,250 18,150 ......... -....•. -_ ..... _ ....... 
£ntHI,,,,n9 .nO Constnaclion CoRtllUJIRCY 201 2,2",613 483, ISO 2,019,952 641,250 l,7SO 
l.,l .. ",hhon Adlllliltr.tilM t71 2,310,'~ m,81l 2,t21,~~1 "I,m l,825 
fl .... cul - Jnhr"t hnn, CoIst Altlf' Jst yr 11 636,184 135."9 584,050 182,029 1,053 

TOIAl CAI'lIAl COSI 16.540,781 3.521.382 13.185.310 4.732.144 27,378 _ ....... . ........ 
TOIAl RESERVOIR COSI 0 0 

AIIMJAl COS IS 
---.---------------------------------------.-------
Proponcf 51,t •• Otbt S"¥ICI I.n; 20 y"ft CJf· .10:161 J,747.a.s 2,120.603 1,'77,310 2.104.111 2,104,111 
"uuDa 0 , " 0.21 J ",.,'oir '" cost I 1.2 0 0 0 0 0 

R •• Mittr PulP St.t I on 0 • " lZ • RIll'S up Cott I 1.2 0 
R .. M.t" Pu. ShtlOft Elllr9~ hp •• 746.8160 .'O.08/hlll' 0 0 
R .... t.r Pip.lln. 0 • " 11 I a. P,p.tin. Co, c •• t , 1.2 5.191 5.791 11.582 II,SII2 11,582 

Mot ... 1, .. tH.t ~l .. t a I " 10.5311000 ,.1 130.805 1.100.110 1,413.280 1.758.570 2.111,890 

I, .. t.d .. t., Puop St.t,DO a • " lZ. TNPS cop cott. , 1.2 1.485 2,052 3.180 3.265 3,940 
I, .. t.d .. t ... P • ., SI.t,DO E .... " hp •• 716.8160.10.0.08'1. 28,154 39,m 73.192 101.945 IIS.01S 
I, .. tll N.ltr P,p.II •• a • " Il I II P,p.ti .. C.p , •• t • I. 2 63.461 63.461 126.922 126.'22 126,'22 

Intrrconnrction lin. 0 • " II I 1M I.t ... ti .. C.p CDll I 1.2 0 0 12.360 12.360 12,360 
Rrsenol' Stor'9' Sp.n Ulf Fit ~tOoo 28,100 32.200 31,400 44.300 
£ai,hn. hcilit, D.II S .... ". 967,000 961.000 1,452.800 m.8oo 0 

SERVICE MEA Allllt/Al COSI J.S'O,I6I 4.326.850 S,IOJ.486 4.644.~ 4.531.150 

RA. IIo1IER PtIICIfASE. UIUI COSI 0.69 0.69 0.85 0.90 0.90 

RA. IIo1IER PURCIfASE. _ COSI Ayt_ .... INttr • Ev.por.tiOlll 261,'24 362,664 '''.263 1,~20. "" 2,t81.240 
------------ --------_.-- ------------ -------.. - ------------

101Ai. AffIlUAl COSI fO~ flllliS SERVICE MU 3.852,085 4 ..... 514 5.911,751 ~.I".S41 6.113.990 
~ 

l1li11 COSI FOR IREAI£DiDElIVERU IIo1TfR Ifllooo ,.11 2.82 2.34 2.ll 1.93 1.15 



REGIONAL SUMMARY 
ALTERNATE .2 

PIAnninQ YeAr 

Midlothi~n Service Ar •• AnnuAl Cost 
WAKAh.chie Servic. Ar •• Annu.l Coat 
Ennls Service Are. AnnuAl Cost 

RegionAl Annual CO&t 

Regional Gross DemAnd "GO 

Regi anAl Cost per 1000 GAl 

MidlothiAn Service Ar.a CApitAl Coat 
WAxAhAchie Service Ar •• C.pital Coat 
Ennis Service Ar •• CApital Coat 

IJ ... 
~~ " 

f 

) 

1990 

3,330,168 
4,823,748 
3,729,620 

11,883,536 

11.07 

2.94 

1=>,437,408 
13,81=>,396 
1=>,7:59,893 

4=>,012,697 

2000 

6,447,931 
7,60:5,272 
6,442,921 

20,496,124 

1:5.09 

3 .. 72 

29,87:5,6~1 
24,321,397 
23,:599,968 

77,797,016 

DATE OF PRINTOUT, 
TIME OF PRINTOUT. 

2010 

7,199,282 
8,=>88,444 
7,444,223 

23,231,949 

20.79 

3.06 

24,642,644 
13,=>72,83:5 
14,279,422 

:52,494,901 

2020 

9,0=>0,742 
8,110,974 
7,197,8:59 

24,359,57:5 

27.92 

2.39 

14,663,06:5 
7,734,961 
8,791,087 

31,189,113 

) 

03/13/89 
03:11 PM 

2030 

1(1,74~,524 

9,143,613 
7.~34,561 

27,423,698 

34.90 

2.15 

1,172,874 
1.7~B,763 

422,716 

3.3~4.3~3 
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) 

20 42 .7.000 2.479.000 ~7.000 2,479,000 0 
II 38 43.200 1.'ll.OOO 43.200 1.512.000 0 0 
16 34 0 0 
12 25 14.800 310.100 14.800 310.800 0 

... M-.' .... ' •• 25.000/0.1. 40 1.008.91' 0 0 40 1.008.916 0 0 0 

SoII-t.1l1 I".tlllli • t",",lOet Coa.I,och .. COlt. '.7".446 4.07'.250 15.37 •• 446 5."'.750 276.000 

IIttrcoutctift9 lUft 12' m 44.100 1.110.000 0 0 0 0 
··tlIt-o'-h, • '25.000/oi I. 8 210.227 0 0 0 0 

SoII-t.1l1 I.ttr,_ti., Lio" 1.320.227 0 0 

IOIAl tlIIISlR1E1l1II COIl 10.572 .... 2O.I".m 16.876.673 10.042.095 803.250 
a_ .. _ ..... .. ....... 

btu_i .... ~ ton,t,ull ... tootil"", 201 2.114.482 1.092.107 3.375.1~ 2.001.41' 1".650 
J.,I .... t.ti. AHiniltrltiDi 171 2.156.771 4.173.'1' 3.142.141 2.041.517 1~.86J 
Fi ... ,i.1 - Inttr"t Iorio, Coa.1 IoIttr III yr 41 593.746 1.11'.064 947.794 563.'" 45.111 

IOIAl tAl'llAl CDSI 1'.ln.IOI 29.175.651 24.642."1 11.663.065 1.172.871 --... _- -.. _- .. _ ..... 
IDIAl II£SEIVOIR COST 0 16.019.711 

_ COIlS 

-_ ......... _ ... _-_ ... _-------------------- ) 
""- SystH ... 1 Sonlet 8.'11 20 YO •• CltFa .10567 1.~I.Z71 3.081.021 l.o.o.7tI 1.153.434 1.153.434 .) 
""- I_YOi, ... t Sor.iet 1.51 ... ,... CItF· ... 41 • 1.122 • .,7 1.122.497 1.122.497 1.422.497 _ .. 1,0 •• 0.21 I _wo" 'o, tolt • 1_2 • 11 •• 37 11.'17 11 •• 37 11.'37 tI 

RIO IIlttr "'"' Shli .. 0 • " II • IIIfI'S 'o, 'Olt • 1.2 0 5 .... 12.120 32.04' '1.030 
R .. lilt., "'"' Sloli ... b"n b, •• 746.87" .".Gl/tollr • 115.015 240.417 620.560 .... 086 
R .. Ilttr '1,01i1O 0 • I n I III 'i,.li .. c., (Olt • 1.2 '.'" 59.364 59.364 '7.", 97.816 

IIlttr I'HI ... t '10.1 0 •• "."/1000 ,.1 194.721 lOt. I" 712.163 1.515.663 2.246.391 

I".tn IIlttr "'"" ShU ... 0 • I 31 • lWS up COltl • 1.2 1.593 2.531 6.507 16.794 26.730 
I'Hln Illtr "'"' SI.Ii .. Eotr" lip •• 7"187" .".O.OItK'" 30.145 4'.113 125.911 325.110 517.56' 
I'Hln lit .. Pi,.Ii •• 0 • I II I III 'i,.lI .. Co, cDlI • 1.2 103 .... lOS .... 207.773 207.773 207.773 

lotore_li .. lilt 0 •• n I III lottrl ... Co, cDlI • 1.2 0 0 13.320 13.320 13.320 
_ •• " 51 ..... 51." list FlO 93.'00 0 0 , 0 
billh, Focllil, DtIII $or",. 1.26'.511 1.210.431 0 0 0 

SERVICE IIIU _ COIl 3.330.161 6.447.931 6.954.002 1.117.102 '.736.'" _ ...... -- -_ ... --RAIl IAlii I'IICHASE. IJIIl COSI 0." .... '.40 .... 0." 

RAIl lAm PIIICItASE. MIlIAl COSI 0 • 245.210 633.640 1.001.'" 

lOlAl _ COIl Fill IIOlD1NIM SOYICE .. 3,330.161 6,447.931 7.1".212 '.050.742 10.745.524 -- _. __ a - __ a 

IJIIl COIl Fill OOlED/lElIVUU .TEI 1t11000 "II ... 1 11.47 I." 3.21 2.63 



) ) 

"lInll. '2 - I .. _.t., Sourm IT .. , 1Il5l1WII INITl Of "'IITOUT: Ollll," 
.. t .. T'Ht_ 'h.t S.,.I .. "HI .u ...... I. TIll Iff .. IIIOUII 02:S. PI 
£atilln S.,.. - ...... dl.1 Itol" lillardl ssel .. " .... 11 ..... Vllll/lothl 

'I_lot , • ., 1970 2000 2010 2020 2030 

... I .... t., .... 04 -1ItiII 

-If' 2.22 2. !14 2.9) 1.:16 UI 
'tlk 2.00 1.11 , .. ,.,. '.12 12.28 

Sr .. , I .... t., ..... d - II&D 
lv., ... ~.~ 8.0) U 1I.~1 1l.19 
.. II< 2.00 12.72 1 •• 14 IUO 21.22 2UI 

WITAt. COSTS 11,"11 Doll." 11011, Doll., Uoih Doll., Uoih Doll.,. Iloll, Doll." --------------------._-------------
I .... t., tMlI - Sowc ..... I_t 

....,'.ir 0 4,420.900 • 0 0 
L ... 0 1.371,.00 0 0 0 
tooh., .. c, - £a",_t.1 tooflicll 0 2.112,'" 

Sob-tolll I .. ht ...... I.,_t tMlI 0 9,90:1,128 0 0 • 
..... t .. llli.." 

l.t.l. Stnclol'l • $500,000 ••• 0 I 500.000 0 0 0 0 0 
Lad • ",OOO/len 0 0 , 2'.000 0 0 0 0 0 0 
.. ., SlIlIan · '~'" 0 0 62t "',000 22' l".~ m 4fl,250 1.:100 1.12',000 
L ... • *"000/",,, 0 • 10 ",000 0 0 0 0 0 0 
'1,.lh. Silt IILf 

48 101 0 0 0 0 0 0 0 0 0 
42 • 0 0 0 0 0 0 0 0 0 
~ )~ 0 0 0 0 0 0 0 0 0 
SO .s 0 0 0 0 0 0 0 0 0 
27 ') 0 0 0 0 0 0 0 0 0 
24 " 0 0 ",200 1,010,000 0 0 0 0 0 0 
20 42 0 0 0 0 0 0 0 0 0 0 
18 lS 12,700 1,2'2 • .00 0 0 0 0 0 0 0 0 
16 31 0 0 0 0 0 ",200 2, .... 100 0 0 
12 2' 0 0 0 0 0 0 • 0 0 

lI ... t-,Hlo, • '2',000/111. • 154.130 II m.1lS 0 0 II m,OlS 0 0 

"""0111 ..... t .. Ioli_, tMlI 1,197,430 4,m,Oll 1",250 2,"S,_ 1,12'.000 • 
T,ut_t ... Coa'OYIIK. 

T'HI ... t , ... 1 
PMIISE I • tlOO,OOO/ll6D 4 3,200,000 0 0 0 0 0 0 0 0 
PMs(1I • _,OOO/Il6D 0 0 S 2.400.000 0 0 0 0 0 0 
PMIISE III • '800,OOO/Il&D 0 0 0 0 4 3,200,000 0 0 0 0 
PMIISE IV • f8OO,OOO/Il&D 0 0 0 0 0 0 1 2.400.000 0 0 

Lud • $5,000/11:'. 10 ",000 0 0 0 0 0 0 0 0 
",",SIIUoo 

• 1250"-
1:11 114,250 22 1.,* 30 22,* " 74,250 l~ 79,* 

LaooI • ",OOO/IU. 10 ",000 • 0 • 0 • • • • PI"u .. Sir. "If 
q 1.1 • • 0 0 I • 0 0 0 
42 • I • • • I • • 0 0 
~ 76 • • I • • • I • • 30 U • • I I I • I 0 • 27 57 4,200 m,_ I I 4,281 2St,_ t • • I 
24 51 20,601 1,1lS," • • !t,'" I,Ole," I I 0 0 



) 

20 42 9,500 3",000 0 0 9,500 3",000 0 0 0 0 
18 31 • • 0 0 0 • • 0 0 
16 34 • • • 0 0 0 0 • 
12 ~ 51,000 1,425,000 0 0 51,000 1,4~,ooo 0 0 0 
I 11 51,100 111,900 0 0 51,100 111,900 0 0 0 • 

II,M-of"', • 1~,000/.i1. 21 671,013 • 0 21 671,013 • 0 0 0 

SoII-lohl 1, .. 1 ... 1 • Col .. , .... CoIII,.,II ... CoIlo 1,,",lll 2,416,500 7,171 ,Ill 2,414,~ ~,500 

Iat"'OIMCtan, lilli 12' m • 0 0 0 42,200 1,055,000 0 0 
II,hI-of-ll., • I~,ooo/.Il. • 0 • 0 I 199,811 0 0 

SoII-I.loI lotIl'C"OKlh, LI_ • 0 1,~4,811 0 0 

IOTM. CIlIISlROC1IllI COSI ',"1,~ 16,U.,.u 9,193,4" 5,297,ll8 1,204,500 - .... - ... - .. - _ ....... _ ..... -
En,io_l ..... CoIII,ocli. Colli"""" 201 1.m,m 3,lll,lll 1,859,08t l,05t,468 240,900 
1.,1_IIU .. AII.iDill .. IiM In 1,930,1" 3,391,960 1,196,271 1,080,651 145,111 
flo_I.l - 1011l'IIt "'U, tanl Aflll' lit yr 41 :IlI,~1 915,431 522,032 297,4" '7,64S 

101M. WIlM. COSI U,1I5,3" 24,321,1'7 U,5n,'l5 7,734,"1 1,15I,1~ --- _. _.--... 
~- -----

IOTAl 1(5U'I011 toSl • l4,w,on 

AIUl COSTS 
- ... ---------------------------_ .. ----------
Pr..,out! $,,111 DoIII &tr,ic. 1_511 20 yur. CJf· .los.7 1,459,'13 2,501,602 2,415,971 2,~1,5" 2,~I,5" 
Prapoutl 1 ..... ,.1, DoIII s.r,I .. '.51, 40 , ..... CJf •• _1 0 1,271,610 1,278,610 1,271,U' 1,278,680 
I ..... ,.1, 0 • R '.21 I ...... '.1' u, 'Oil • 1.2 0 10,61' 10,610 10,61' 10,610 

... IIfIIl' ,... St.li ... 0 •• u , IIWS u, ... 1 , 1.2 0 16,140 22,815 40,500 11,000 
Rot IIotll' ",., Shll. EoII'IY !If • .746 •• 760 .I •. OI/hl" 0 324,134 "I,7~ 714,1" 1,~,190 
I. 110111' PI,.Ii •• D •• 11 I II ",.Ihl eo, clil • 1.2 14,111 51,031 51,031 15,593 15,593 

110111' 1,"1_1 '1 •• 1 0 •• 10.5511000 ,.1 1,216,110 1,620,"3 1,961,350 2,330,701 2,647,893 

T'NI .. 110111' ,... Shli ... D •• n • l1lI'S U, CDiU I 1.2 4,Ill 4,7~ 5,535 ',201 11,070 
I'HI .. 110111' ,.., Shli .. E-IY lip I .7 .... 7 .. 110.0.01"" 79,911 tI,4" 107,m 151,130 214,347 
I'HI .. "III' '1,.Ii .. D • R 11 I 11 'i,llI .. eo, 'Dlt I 1.2 47,661 47,661 ",335 ",llS ",335 
lolll'c_ti. LI .. 0 •• 11 I IN l.t.,U .. eo, 'Oil , 1.2 0 0 12,660 12,660 12,660 
.... ,..1' St ..... "oc. l1li f .. 93,600 0 • 0 0 
bloli .. Focllll, Iftt &tr,iel 1,217,700 1,217,100 ',615,900 StI,200 0 

SERVIt( MEA AIUl toST 4,264,641 7,234,432 ',154,124 7,445,214 ',247,173 -_ ... -..... . ... _.- ........ ---... 
1M .In PIJICIMSE, 11111 C85l 0.69 '.40 0.40 .... 0.40 

1M .lEt PIJICIMSE, AIUl COST ",,107 370 .... 433,620 665.760 896,440 

IOTM. ... COS! Fill IIIIJAIIDIE Dill IlEA 4.121.7. 7.605,2n •••• 444 ',110,'74 1,143,611 - _. --- -. _ ...... 
IIIIT COST fill 0010/1El11UU l1li10 Itlloot .. II 2 •• 2.51 2." I.f! I." 



Allln.1I .2 - Ii. 111111' Sour", ITAlY IIESElW.I Do\TE OF ra •• lOUT: 03113/8'1 
.. t ... lro.t_t Phat Sonl" IIrHI E .. " TIllE OF ,. •• IOUI: 01:01 PI! 
hhh .. 5.,.. ••• bali .,Il (ut Gorreltl loy,,; ,.1_1 arlito1, F ... ",; WII_ 

" ... i .. Y •• 1"0 2000 2010 2020 2030 

... t .. lilt ... hu.d • IIiII 
A'tIfAt_ 0.91 1.26 2.ll 1.05 5.81 
, •• 1 2.00 1.82 2.52 u. 1.10 II." 

ir ... R .. lilt ... 10_ - l16li ........ J.71 5.11 7.01 I.n 10.52 
hAl 2.00 7.41 10." 11.01 17.52 21.01 

CAPITAl £lISTS lIoil, Doll., lIoil, 101111'0 UollI DIll., lIoil, DIll .... ","11 Doll .... 
----------------------------------
R .. lilt .. tHb - Souru _1_t 

IHIrYlir 0 1,11l,* 0 0 
L ... 0 3,1",720 • • COIt ..... ''t .. Eawi' .. ...,tll c.n jEll 0 2,m,'lI 

.... _--.. -
SoIo-tobl RI. lilt ...... I.,_t tHII 0 ',I26,a 0 0 

t .. lilt .. 0011.." 
l.bl. StrICt.,.. 

• f5OO,OOO '". 0 0 I :100,000 0 0 0 0 
Lud • n,OOO/lcI'I 0 0 5 ZI,OOO 0 0 0 0 0 
P,,," Stili .. • '750/~p 0 0 217 1",750 114 IlI,OOO 294 221,000 303 227,250 
L ... • n,OOO/IC" 0 0 10 50,000 0 0 0 0 0 0 
",.1 ... Slit tlLf 0 

41 101 0 0 0 0 0 0 0 0 0 
12 • 0 0 0 0 0 0 0 0 0 0 
34 76 0 0 0 • 0 0 • 0 0 0 ~. ,) 
30 u 0 0 0 • 0 0 0 0 0 0 

J 27 57 0 0 0 0 0 0 0 0 0 0 
2. 50 0 0 ~,:IOO 3,275,'" 0 0 • • 0 0 b .i 
20 .2 0 0 0 0 0 0 0 0 0 0 , J 
II 31 0 0 0 • 0 0 • 0 0 0 r. 

" 31 12,700 1l1,100 0 0 0 0 65,:100 2,227,000 0 0 
12 ZI 0 0 • • 0 0 • • • 0 

Ii pt -0/-110, • m.ooo/.u. 2 60,133 12 110.133 0 0 12 11t.133 0 0 

_tot.1 I. Ilt ... III " ... , tHtl I9I.m '.m.m Ill .... 2."'.133 227.250 

IrHt_t ... too.,..,,,,,,. 
IrHt_t Phlt 

P1IA5( I • _.00011 .. 5.00 ...... 000 0.00 0 0.00 0 0.00 0 0.00 0 
P1IA5( 11 • _.00011 .. 0.00 0 l.O. 2 ........ 0.00 0 0.00 0 '.00 0 
P1IA5( 111 • _.000111&1 0.00 0 0.00 0 3.00 2."'.000 '.00 • '.00 0 
PHASE .V • _.000/11&1 0.00 0 0.00 0 0.00 0 1.00 3.201 .... 0.00 0 

Lud t ".OOO/Iero 10 50.000 0 0 0 0 0 0 0 0 
,""ShU .. t .750Ib, Il 32.250 17 12.750 50 11.:100 12 61.500 Il ".250 
LIIIII t 15.000/lel'l 1. 50 .... • • 0 0 • 0 0 0 
'i,.liH She tlLf .. 101 0 • 0 • • • 0 0 0 

12 • • • • • • • • • 0 
34 76 • • • • • • • 0 0 
30 U • • 0 • • • • • 0 
27 51 • • • • • • • , • 2. 50 • • • • • • • • • • 



) 

20 42 0 0 0 0 0 0 0 0 0 

II II 41.400 1.573.200 0 0 41.400 '.573.200 0 0 0 0 
I. 34 .:1.'00 2,211.200 0 0 .:1.800 2,ll7.200 0 0 0 0 
12 25 l1.l4O 432.500 0 0 11.300 432.500 0 0 0 

• 17 .1.500 1.045.500 0 0 .1.500 1,045.500 0 0 0 
li .. t-ot ... , • '25,ooo/lil. 35 IIO,W 0 0 » IIO.W 0 0 0 0 

Sob-t.hl I".t_t • c. • ., .. tt C.,lndi. COIl' to.30t.132 2,412.150 ...... 512 3.2.t,5OO 61.250 

1.lor' .... <I' •• Llln n' .2:1 0 0 0 0 34.800 870.000 0 0 0 0 
.I"I-of-t.y • '25.000/111. 0 0 • 0 J 1",7U • 0 0 0 

Sob-tohl 1.lorc_ti., Li ... 0 0 1.034.n3 0 

10111. CIlIIlItCIU. talil 10,793,2" ",162.:110 9.n9,", .,020,U3 21'.500 ........ .... -_. _ ... 
u ....... 

fnti_i ...... Coollndi .. c.U_y 201 2.158.6" 1.232.511 '.955.111 1,204,127 57.900 
1.,I_hU. AMi.hl,alloo In 2,201.82' 3,291.161 1."4.981 1.228.209 59.058 
Fi ... dol - lolornl hrl .. Cooal Wlor 1,1 yr 41 .... 150 907.'" "9.209 m,II9 16.258 

10111. CAPilli. COST 15,759,lt3 23.5".961 ".279,422 1,791.017 422,716 .. - -_ ..... 
10111. IESEIIWII COSI 0 13.7".166 

MUll com 
--------------------------
""- Srll" .... 1 SIr .. " 8.511 20 y.", CIF' .lnII7 I,W.348 2.704.623 2.:148,112 2,431,161 2.437.161 
".,_ a_ .. i, hilt SIr.itt '.51, 40 _" aF' .01141 • 1.21'.952 1.216.952 1.216.952 1.216.952 
I • .."oir 0 •• o.n I _.oi, u, COIl. 1.2 • 10.140 10.140 10.140 10.140 

J 
R •• l.tor I'll., Shlloo 0 , " 11 • l1lI'S u, COlt • 1.2 0 5.'" 10.127 18.119 21.000 
... IIllor ,.., Sloh .. Elor" b, • .746.8160 dO.OI/bbr 0 113,447 209."2 ~,lIt 522.191 
R .. IIltor 'i,.II .. 0 , I 11 I .. 'i,.II .. c., ,"I • 1.2 ',112 44.412 44.412 11.206 11.206 l. 

I 

.. tor I, .. t_t ' ... t ° • " lo.:I~/lOOO ,.1 150,'" 1.100.110 1.413.210 I.N.no 2.111.'" " 
I'HtH .. I .. ,.., ShU,., 0 , " 31 • IWS u, COlli. 1.2 1.1.1 1.620 2,910 ',1M 7.425 
I'HtH .. t .. ,.., 51011. Elor" \If •• 146.11'0 .... 0.0I1tC .. 22,480 31.361 51.501 loo.m 143.7" 
I'HtH .. t .. 'i,.li .. 0 • I n I II 'i,.Ii •• c., till • 1.2 63.461 63.461 m.922 12',922 126.922 

Int"'_Khoa lll. 0 • I n I II l.t .. li .. Co, coot • 1.2 0 0 10.440 10.140 10.140 
....... " St ... ,. SpK. III. fH 25.000 0 0 • 0 
bllho, faCility .... 1 SIr.itt "7,000 961.000 1,452.100 4&:i.1OO 0 

SEfl'IlCl IIW MUl COSI 3.500,437 •• 258.,.1 7,104.013 '.606.:19 .,616.301 ........ .. - .. __ ... - ... ...... 
IMI IMlER PUIDIAIil, UlIJI COST 0." 0.40 '.40 '.40 0.40 

IMI IMTER NICItASE. AIIIIIII. COSI 229,184 Ill.' .. 340.110 591.l4O "',260 

10111. ... talil Fa. IIIWIIIlDIll DIe( MEA 1.729.621 '."2.921 J.444.m J.II7,1I:II 1.534."1 - - - - ....... 
11111 CIII fill IllUln/alUm. IMTER 11/1000 1111 2.11 1.22 2." 2.25 I." 



) 

REGIONAL SUMMARY lJA 110 OF ~·RINTOUT, 0:;'./23/89 
ALTERNATE 113 TIME OF PRINTOUT, 09:23 AM 

Planning Yeil.r 1990 2000 21)10 2020 2030 

Midlothian Service Are. Annual Cost 3,409,994 7,857,074 8,510,945 11.482,943 13,367,550 
W-.xi'.h.c.h19 Ser-vi ce Ar •• Annual Cos.t 4,875,948 7,b54,402 a,5~8,377 7,894,651 8,329, llO 
Ennis ServIce Area Annual COlit 3,710,613 6,387,804 7,376,128 7,O86.76~ 7,381,682 

---------- ---------- ---------- ._--------- --_._---_._-
Regional Annual Cost 11,996,555 21,899,280 24,445,4:5c) 26,464,359 29,078,342 

Regional Gross Demand MGD 11.07 1~.O9 20.79 27.92 34.9(1 

RegIonal Cost per 100(1 G.,1 2.97 3.98 3.22 2 .. 60 2.28 

Midlothian Service Are. Capital Cost 16,711,234 43,943,675 26,979,776 18,486,b65 1,445,558 
Wa):ahachie Service Area Capit<il.l Co .. t 13,815,396 24,401,122 13,442,516 7,442,~b4 567.272 
Enni5 Service Area C.pitAl Cost 1::;,592,997 23,538,933 14,229,047 8,710,048 339,487 

---------- ---------- ----------- ---------- -- --- ------
46,119,627 91,883,730 54,651,339 34,639,277 2,352,317 

C 1'/ f '~ 
,; j' I 

, 

Ii " 



t It, n,1t 11 - a.. W,It, SOU".: 11111. II Ul'PER RED !)AI( .ESERVO I R DAlE IJ' PRIMlOUT: 01/2)'-

) ,It, Tnd ... t Phnt SIr .. u ., .. , ft •• I.tbi .. TIll IJ' nlllOOT: 09:1 
£Ohlin SIr .... - ftw.t .... , ... o.~; ... ~.tt 

PI ... i •• , .... 19tO 2000 2010 2020 2010 

... Ro ... t", Dto,1d - R60 A.",,,. 0.00 0.00 I.~ ',34 UI 
P.,t 2.00 0.00 0.00 1.16 I.~ 1l.12 

i .......... tor o. ... d - IIiD .... ". 0.91 1.54 3.95 1.~ 11.1' 
Po,~ 2.00 1.94 s .• 1.90 15.10 22.31 

CAPIlIll. COSTS Uoill 0011 .... lIIIih 0011 •• IIIJt. 0011 •• 11111. Doll •• u...h Doll .... 
------------------------------------_ .... 
Ri ... t., eooh - _<I 00 .. 1_1 

tntr.,oir 0 11,1".000 0 0 0 
L ... • 9.91'.120 0 0 0 
tooll .... ey - £Om_hi toofheto 4,211.9'10 

---------- --------
SuII-lollI RIO .,1 .. 00 •• 1_1 Cosh 0 2"O~,1I0 0 0 0 

I .... I .. Doh .try 
Ilhlt SI,ut.,. • '500,000 N. 2 1.000,000 0 0 0 0 0 

L,.' • ",000/,,,. 10 SO,OOO 0 0 0 0 0 
""SlIh .. • '15O/bp lOG 225,000 122 241,500 986 119,500 952 714,000 
L ... • .5,000/un 10 SO.OOO 0 0 0 0 0 0 
Pi,.IIO. Sizi IILJ 

48 101 0 0 0 0 0 0 
42 88 0 0 0 0 0 0 0 
16 16 0 0 0 0 0 0 0 
30 ill 0 0 0 0 0 0 0 
21 51 0 0 0 0 0 0 
24 SO 0 14,500 ',225,000 0 0 0 0 
20 42 0 0 0 0 0 0 
18 31 0 92,900 3,530,200 0 0 
16 34 0 0 0 14,500 2,"3,000 0 
12 25 1'.000 415,000 0 0 92,900 2,322,500 0 

Ii fbt oaf -May • 125,ooo/I.1t ",962 34 119,9" 34 119,962 0 

SuII-tohl Ra ••• tor DlIl.try Cosh 241.500 6,114,962 114,0" 

Trtilliftt All. ton.,'Yinc. 
1, •• h ... 1 '10.1 

PII ... I • 1l00.000/1lli0 0.00 0 0.00 0 0.00 0.00 0 0.00 0 
PII,.. II I .800,000/1lli0 0.00 0 5.00 4,000,000 0.00 0 0.00 0 0." 0 
PII ... III I 'IOO,OOO/II&D 0.00 0 0.00 0 1.00 5,600,000 0.00 0 0.00 0 
PII ... IV I '800,000/1lli0 0.00 0 0.00 0 0.00 0 1.00 5 ..... 000 0.00 0 

Ln' • ",OOO/u,. 10 ".000 0 0 0 0 0 0 0 0 
,..,Shti .. I '15O/bp 100 15.000 10 60,000 61 '5.1SO 381 2tI5.1SO 168 216,000 
lIod I ".OOO/O(rt 10 ,. .... 0 0 0 0 0 0 0 0 

'I,.li .. Silt IILJ .. 101 0 0 0 0 0 
42 88 0 0 • • 0 
14 16 0 • 0 • • 0 
30 63 0 0 0 • • • 
21 SI 21,100 I.JOI.211 21.100 I,JOI.200 • • 0 0 
24 SO 61 .... S • .., .... 61,'" S."','" • • 0 • 



) ) 
20 42 67,040 3,082,00II 67,000 3,082,000 0 0 
18 JI 43,200 1,771,200 43,200 1,771,200 0 0 0 
I. 34 0 0 0 0 
12 25 14,800 414,400 14,100 414,400 0 0 0 0 
I 17 

li",t-ol-I., • 125,040/ •• 1. 40 1,008,"6 0 0 40 I,OOB,'1" 0 0 0 

Sub-told lr .. t_1 • eao .. ,iIIIC. CIosI'ICti .. C .. II 11,444,796 4,060,040 16,915,546 5,185,750 276,040 

Int.reon.echat lil" 12' f25 ",400 1,110,040 0 0 0 0 

.i'M-.' .... ' 1125,040/ •• 1. 8 210,227 0 0 0 

Sub-I.1d 1110,,_110, li ... 1,320,227 

tOTAl. CONStRUtllOll COST 11,444,796 30,095,110 18,471,273 12,660,712 '1'10,040 _ ....... .... __ . ......... _ .... na 1: ......... 

in,U,trint &nd eon,trachon Centh9"cy 201 2,288,959 6,019,021 3,695,455 2,532,142 198,000 
J.,l ..... hti ... U •• liltrihOi 171 2,334,7J1 ',13',402 3,7",364 2,511,785 201,960 
h .... ' •• l • J,." .. t hri ... COI.t Aft., lit yr 41 1.42,140 1.''',141 1.031.M4 711,026 55,591 

tOtAl. CAPitAl. cost ",711,234 43,'43,6" 2','179,776 18,416,665 1,445,551 ......... ... ..... .. _a.... ..u .... _ 

IOIAi. REs(RVOI' COSI • JI,ol',426 

_ COStS 

------------------------------------
"IIP"'" S,IIH Int S.nin 1.:111 20 yurl CRf· .10567 1,7~,176 2,3",314 3,417,391 4,104,4]9 4,104,439 
"IIP .... Rn, ... i, Dtbt SIr.". '.:11, .. yurl CIf· .08841 • 3,360,944 3,360,"4 3,360,'44 3,360,944 
........ i' 0 •• o.n I .. "' •• 1' ' .. , .. I • 1.2 0 28,4lS 21,435 2I,4lS 28,435 

h. !Iotor PulP Shl ... 0 •• 31 • RIIPS ,o, ... 1 • 1.2 0 _,100 1',794 43,411 ",120 
Roo !Iotor "'"' 51111 .. Eoor" b, I .7 ... 8760 "0.0I1~1IIIr • 156,']9 125,180 m,m 1,331,360 

'I Ru !Iotor Pi"Ii" 0 •• 11 I .. '1,.11" eo, 0011 • 1.2 5,700 98,762 98,762 161,101 161,101 

!Iotor I, .. t ... t , ... t 0 •• f0.5:1I1000 .. I 194,728 309,1:15 792,'163 1,515,663 2,246,3'13 

I'HIM .. t" Pulp Shh ... 0 •• II • !tIPS UII , .. to. 1.2 2,700 4,860 ',:107 16,794 21,730 
I".IM .. t" "'" Shti .. Eoor" h, •• 144.8760 1$0.0. __ 52,210 94,103 125,"4 325,180 517,:16'1 
1".tM .. lor h,.hH 0 •• 11 I 11 'i,l.h .. eo, '.11 • 1.2 123,130 123,130 246,259 246,259 246,n, 

101'''lIIl1OCtioo Lh. D • " 11 I TI Illorlh. Co, .. It. 1.2 0 0 1l,320 1l,320 U,320 
R_ •• I, Sto ... ,. Sp.n lilt FH 0 0 0 0 0 
Eailh., ficilil, llit Slrylt. 1,2~,511 1,280,431 0 0 0 

SERVICE IoREA _L enst 1,409,"4 7,857,074 1,4",549 11,351,215 12,812,'77 
" ....... .._ ..... _ ..•... ..... .... 

• AM lATER PUICI4ASE, IMII COSI 0.00 0.03 0.03 0.08 0.21 

RAIl IAIER PUIIOIASE, _ COSt 0 0 Il,m 126,728 :154,873 

IOIAi. AIIIlAI. CDSt Fill .IILOTMIAIf PICE MEA 3,409,"4 7,8:17,074 8,511,945 11,482,943 11,167,550 ......... -- . ........ --_ .. - ..... ..aa 

IMII ensl Fill TJUlU/DELlYEREI 1AT£. 1f/1000 1.11 9.63 13.98 $." 4.17 3.27 



)It,,o.t. 13 - Ro. IQt .. Sour", IIAlY 1 UPI'U au IIAl II£SUVIIIIIS DAlE Of PIIIMIDUlI OJII: ) 
IIot" T.Nh .. t 'hot SorYitt "'00' ..... K~i. TIllE Of I'I1.IOUI. 04.49 . 
ElItiti" Sor," - 1Q'''I('itl 1111" Rill.'; SSC; .. ,,'01'1; ..... V"lI/ltthll 

rI_io. '"" 1990 :zooo 2010 2020 2030 

... IIH Nit" ..... , - 11&1 
Iv ....... 2.22 2.~ 2.97 4.:16 •• 14 
ro •• 2.00 4.44 5.08 5.94 t.l2 12.28 

&r ... IIH Nit" DtIII\, - II&D -... '.lIo 8.01 9.80 11.61 11.19 , ... 2.00 12.n 16.14 IU. 21.22 26.11 

CAPITAl COSTS Iloilo loll ... Iloilo Delli .. Iloilo loll ... 11011. 101111" Uoih loll ... --_ .... _------------- .. _ .. _---------.. -
1M Nit" tMh - Sooorco .... 1_1 

..... YOi. 0 4.420.000 0 0 0 
l .. , • 1.111 .... • • 0 
CoIIt;. .... .., - Eoy,,_111 CoIIlli,1o 0 2.112.ua 

------ ----- ------- ---------
Sob-t.hl II .... tor Do .. I .... t eDits 0 '.904.228 0 0 0 

III. Nit .. Doli ... , 
l.t.1o St .. ,t .. 1 • 1:100.000 N. 0 • I :100.000 0 0 0 0 0 0 
l ••• • 15.ooo/le" 0 0 5 25.000 0 0 0 0 0 0 
Pu., Stili. • l1SO/~p 0 '" 520.:100 106 19.:100 l8I 291.000 412 10'1.000 
L .. , • .5.ooo/u,. 0 0 10 so.ooo 0 0 0 0 0 0 
rI,.II •• Sill flLf 

40 101 0 0 0 0 0 0 0 0 
42 • 0 0 0 0 0 0 0 0 0 
16 ,. 0 • • 0 0 0 0 0 0 
30 61 0 0 0 0 0 0 0 0 0 0 
21 51 0 0 0 0 0 0 0 0 0 
24 50 0 60.200 1.010.000 0 0 0 0 0 0 
20 42 0 0 0 0 • 0 • II II 12.700 1.242 .... 0 0 0 0 0 0 0 0 
16 14 0 0 0 0 0 0 60.200 2.044.100 0 0 
12 25 0 0 0 0 0 0 0 0 0 

Rilllt-DHI., • 125.000/011. 6 1~.830 II 285.011 0 II 285.'11 0 0 

~-t.1I1 ... Nitor IoIiYor, tMh 1.197.4l1 4.190.531 79.:100 2.m.1lI 309.000 

I.Nt_t ... CoII"'IIIK' 
I'Nt ... t rI .. t 

P". .. I • Il00.000111&1 4.00 3.200.000 0.00 • 0.00 0 0.00 0 0.00 0 
,.... II • "".000/'" 0.00 • 3.00 2.400.000 0.00 0 0.01 • 0.00 0 
PIlI .. III • 1IOO.000/11&D 0.00 0 '.00 0 4.00 l.lOG.ooo '.00 • 0.00 • PIlI .. IV • Il00.0001l1&li '.00 • '.00 0 0.00 • S.OO 2.400.000 '.00 0 

llOd • ".OOO/Ie" I. 50.000 0 • • • • 0 0 0 
",",Slitioo I '~II" 153 114.~ 22 16.500 30 22.500 " 74.250 106 79.500 
lIOd 1".000/ .... 10 so.", • • 0 0 • • 0 • PI,.liol lizl 1111 

48 101 • 0 • 0 0 • • 0 0 
42 • • • • 0 • • • 0 • 16 76 • • • • • • • • • 30 is • • 0 0 • • • 0 0 
21 51 4.200 239.400 • • 4.200 In.400 • • 0 0 
2. ,. 20 .... 1.1lI .... • • 20 .... 1.0ll.'" • • • • 



) ) 

20 42 '.500 3".000 0 0 9.!IOO 3".000 0 0 0 0 
II 11 0 0 0 0 0 0 0 0 0 
14 34 0 0 0 0 0 0 0 
12 2S 51.000 1.42S.000 0 0 51.000 1.42S.000 0 0 0 
I 11 SI.l00 111.tto 0 0 SI.l00 111.900 0 0 0 0 

li,hI-DI-M., • ':IS.OOO/ii It 21 '11.013 0 0 21 471.083 0 0 0 0 

S.~-IDhl lrul_1 • tao.t,.I .. tao.I,".Il .. CDiI. 1.064.133 2.41'.:100 1.811.11Il 2.414.2SO 19.500 

Ilt,r[onMCU" li'H 12· I:IS 0 0 0 0 42.200 1,055,000 0 0 0 
·'fIIl-DHlo, • ':IS.OOO/Illt 0 0 0 • I 1".111 • 0 0 0 

lid-Iohl hltr<_li .. li_ • • l.m.11l 0 0 

TOTAl. toIISTIltJCTl .. COST '.461,563 1'.111.2" '.206.1.4 S.091 ,081 188.!IOO .. -..... .. _ . ......... :~ .... -. 
Eo,IIW'" oM tao.lnd ... taoli .. _y 201 1.892.313 3.342.253 1,141.239 1.019,418 71.100 
1.,1_1011 .. Afti.itt,.U .. In 1.930.lst 3.409,", 1.811.064 1.039.'" 19.m 
FII ..... I - I.t .... t hril, CaoIt Aft .. I.t yr 41 S31.161 '38.505 SI1.020 216.:lS2 21.811 

TOTAl. CAPITAl. COST 13.115.3" 24.401.122 13."2.S16 1.4'2.s.. S61.112 .... __ . ...u .... .. _ .. -= •••• _n.l. 

lOTAl RESERVOII COST 0 11.461.12 

AIIMJM. COSTS 
----.-------------------------.--------. "op ..... S,.tH .... 1 St"i.t 1.:111 20 ,u .. af •• 10S61 1.4st.l13 2.'10.16:1 2.410.7U 2.206.m 2.206.924 
"., ..... __ .Di ..... 1 St ..... I.Sl ... YO'" af •• 08141 0 1.271.s.. 1.271.:14' 1.271.:144 1.271.:144 
a ... ,..i. 0 •• o.n I R ...... ,,;. u, ••• t I 1.2 0 10,601 10.608 10.601 10.601 

a .. IIot .. ,.., Shli .. 0 •• 11 • IIIIPS • ., ... t • 1.2 0 18.738 21.400 32.074 '3.200 
... IIottr ,.., Stili .. btrty '" I .7.618740 ,".Gl/t..., • 367,821 '11.211 621.013 116.'7S 
I •• IIot .. 'i,tli.t 0 •• 11 I III 'iptli .. eo, ... t • 1.2 1',.11 SI.Oll 51.0l1 75.593 15.m 

c 

1101 .. T.ul_1 'I.ot 0 •• '0."1\000 ,.1 1.21',770 1.'20.0Sl 1.967.lSO 2.130.101 2.647.89l 

T.ul ... 1101 .. ,.., StoWII 0 •• 11. TIll'S Ull ... 10 • 1.2 '.U1 '.7:1S S,SlS 1.208 11.010 
T.ut ... IIot .. Po"" Shli .. furty b, I .746187U .... 0.01" .. 19.'" '1.419 107.11l 151,'30 211.1'1 
T.ut ..... t .. Pi,tli •• 0 •• 11 I TW 'iptli .. tIP ... 1 I 1.2 41.'" 41.'" ",llS ".m ".ll5 

Inlt .. DOI .. h .. lilt 0 •• 11 I TW l.t .. II •• t., ... t • 1.2 0 12 .... 12 .... 12 .... 
at .. ".i. Sto .. ,. ~"" IJH FH I4S.1OO 0 0 0 0 
£lith .. Fldlit, .... t Str,i" 1.217.700 1.217.700 1.485.900 391.200 0 

SEll'lltE MEA __ COST '.11'.141 7.m.S62 8,12'.157 7.228.891 1.432.'10 .. _-... ...- •••••• au _ ....... .._ ..... 
IAII .TEI 1'lIICIMSE. IIIIT COST 0." 0." 0." 0.40 '.40 

IAII .TEI 1'lIICIMSE. .. COST m.l07 370.140 433,620 W,740 89'.'41 

TOTAl. _ /:1ST fill IIAIAIIoICIIIE PIa: MU ','7S.941 7,654,402 8."'.177 7,894,'" I,m. 11' - -- -- -- _. 
IIIIT CllSI fill TlEATUllElIUI .TO '"1000 .. II 2. It 2." 2,3. I." I.n 



AI It, .. tl 13 - ...... t ... Sourell ITAl' I UWU .(1 OM: IlSUVIIIRS DIllE Of PIII.IOUh 03/13/89 
... t ... lroot_t 'hnt SIr.i" ArH. Eooil lJlIE Of PRlllOUII 04.4t PI! 
Eolilin SIr .... - Eol .. oilb EHI "',otll loy", ,.1_, tri,toll F .. rill •• 1_ 

'I ... i .. II • 1990 2000 2010 2020 2030 

... ... ... t... DIu., -lIN 

""',," 0.'1 1.26 2.11 ...,5 5.81 
PHI 2.00 1.'2 2.52 4.66 '.10 11.62 

Irou R ..... tor DIu., -lIN 

"or,," 3.74 5.18 7.04 t.76 10.52 
PHI 2.00 7.41 10.96 11.08 11.52 21.04 

CAPITAl aJSTS 111.10 Doll.,. 1IIi1. Doll ... Un.h Doll ... Uoih Doll.,. Unit. Doll." --------------.---.-----.--.------.-----
Ro .... t ... Cott. - Sourn .... I .... t 

IHtrYDir 4,112,000 0 0 0 
LII' I 3,Ito,no 0 • • Coolin,lnc, - EII,i,_t.1 Coollicll 2,052,'38 

-.----. 
Sob-tohl R ..... t ... 1Itv11.,_t Colts 0 ',425,6" 0 0 0 

...... tor hli'ory 
lohll St'lCturl I '500,000 H. 0 0 I 500,000 0 0 0 0 0 0 
L.M I $5,OOO/It" 0 0 , 25,000 0 0 0 • I 
,..,SIIIi .. I .750/hp 0 0 163 122,250 138 103,500 222 166,500 227 170,250 
LIII4 I n.OOO/,,," 0 0 10 50.000 0 0 0 0 0 
'i,lli .. Sill IILf 

18 101 0 0 0 0 0 0 0 0 0 
42 18 0 0 0 0 0 0 0 0 
l6 7i 0 0 0 0 0 0 0 
30 63 0 0 0 0 0 0 0 0 
27 57 0 0 0 0 0 0 0 0 
24 50 0 65.500 3.2~.000 0 0 0 0 0 0 
20 42 0 0 0 0 0 0 0 0 
18 38 0 0 • 0 0 0 0 0 0 
16 34 0 0 0 0 0 65,500 2,227.000 0 0 
12 25 12.700 311,500 0 0 0 0 0 • 0 0 

.ipt-tf .... ' I m.OOO/lill 2 6O.1ll 12 310.1ll 0 0 12 310.1ll 0 0 

Sob-tohl .o. ... 1 ... hi" .. , Colli m.m 4.212.383 103.500 2.703.m 170.250 

I".t_t 1114 Coo • .,illCl 

T'Ht ... t'l .. t ".11 I I tIOO.OOO/Il6D , 40000t0 0 0 0 0 0 0 0 ".11 II I tIOO.OOO/II8D 0 0 3 2400000 0 0 0 • 0 0 ".11 111 I '100.000/l1li1 0 0 0 0 1 2400000 0 0 0 0 ".11 IV • "".000/1lN 0 0 0 0 0 0 4 3200000 0 0 
LII' I n.OOO/ltre 10 50.000 0 0 0 0 0 0 0 0 
.... ., Shli .. • '750/", U 32.250 17 12.~ 50 37.500 12 61.500 13 62.250 
L .... • " .... ,ltro 10 50 .... I • 0 0 0 0 0 0 
PI"h .. Shl IILf 

41 Itl • 0 • 0 0 0 0 0 0 
42 18 • 0 • 0 0 • • • • 16 76 I 0 • 0 0 0 • 0 • 30 63 • • • • • • • • 0 
27 57 0 0 0 0 0 0 0 • • 24 50 0 0 • 0 • • • 0 0 0 



) ) 

20 42 0 0 0 0 0 0 0 0 
18 1I 41,400 1.513.200 0 0 41.400 1,513.200 0 0 0 0 
I. 34 .s.800 2.237.200 0 0 .s.1OO 2.237.200 0 0 0 0 
12 25 17 .300 432.500 0 0 17.300 412.500 0 0 0 
I 17 '1.500 1.045.500 0 0 '1.500 1,045.500 0 0 0 0 

Ii fbt -./-1,., •• 25.000I.il. 15 880.682 0 0 35 880.682 0 0 0 0 

Sob-t.td Trt.t_t • C .... , .... c..t,,,,,tioo c .. t. 10.301 • .l32 2.412.~ ....... 512 3,261.500 62,250 

IltlftOftHCtin, Li." 12' .25 0 0 0 0 34,100 170.000 0 0 0 0 
tilbt-of-h, •• 25,OOOI.iI. 0 , 0 , 7 164,m 0 0 • , 

Sob·t.hl Iot.,,_II .. li ... , 0 1.034.773 0 0 

107M. COIISlIOClIllII CDSI 10.'78.'64 ",120.790 '.7".m 5 •• .s,131 232.500 -_ .... ..-- ........ - ... .._-... 
b,._i ...... C..t,.di ... Cooti ..... , 201 2,135.713 1,224,151 1.9",971 1.191.027 46.500 
1.,I_hUoo ~oi.ht'.II .. In 2.178.'" 1.211.641 I.m,~ 1,216,117 47.430 
H ... Ki.1 - I.t., .. t .... i .. toost Alt., I.t l' 41 5".731 ""m 547.211 135,002 13,057 

101M. CArITM. COSI Is.m,m 21.m.'ll 14.229.047 1.710.040 339.417 -- -- •• ___ a ...... _. -...... ~ 
IOTM. IIfSU'lOII CDST • 11.762,'61 

MIIIM. CDSTS 
---------------.... _---------- .. _--
""- Sy.tll Iftt $or.i" I.Sll 20 y ..... CIIf· .1.,.7 1,647,712 2 ..... 711 2.m.'10 2.423,'74 2.423,914 
"""_ I_vol, hilt $orVl .. 1.51, 40 , ...... CtF· .08841 • 1.216.714 1,216.704 1,216.714 1.216.784 
I .. ,,..i, 0 • " o.n I 1ntr •• I' u, , .. t • 1.2 0 10.037 10.037 10,037 10.037 

a ...... t., Puop Shll .. 0 • " 11. IIIIPS up (oot • 1.2 0 4,401 1,127 14.121 20,250 
.... Itot., ,.., Shll .. Eo.,,, bfI • .746 .. 160 ...... Ihl .. 0 11:1.21' 157.362 m,m 192,011 
.... Itot .. '1,.1 h. 0 • " 11 I III 'i,.Ii .. c.., , .. t • 1.2 3,110 Il.m 11.110 6'.134 ".834 
Itoltr Irt.t_1 '10.1 0 • " ".5511000 ,.1 150,805 1.100,110 1,41l,2IO 1.751,510 2.111,190 

I,..IN WII .. Poop Shlioo 0 • " 11 • 1111'S up (ull • 1.2 1.161 1.620 2.910 5.104 1.425 
I ... IN Itotor ...... Shll ... Eo .. " bp •• 146.17100 ,".o.aeo(1IIR 22.410 lI,l6I 57.sot 100.377 143.'" 
"NIN .. lor ",.lill 0 • ft 11 I TW 'i,.Ii .. c.., (HI. 1.2 61.4" 61.161 12'.'22 126.'22 12'.922 

Iol.,( .... <li .. lll. 0 • " n I TW 1.1 .. 1i •• c.., , .. I • 1.2 0 10.440 10.140 10.440 
Intr .. i' St ..... Sp." Un FlO 25.000 , 0 0 0 
Eli.li .. htilil, Iftl $or.i" "7.000 "7.000 1.452.100 485,100 0 

S(RYIIl AREA .w. CDST 1.481.429 6.201.1" 7.03:1.9" 6,49S,I.s 6,5ll.422 ......... -- .. ....... -- .. ~ ...... 
1M WAT£l PIIIOIASE. IJIIT CDSI 0 •• ' 0." 0." .... 0.40 

1M WA1£I PIIIOIASE ..... CDSI 229.114 113.'" 340.110 
... 

591,300 841.2100 

101M. .... CllSI f .. ~IS IiEnla AID 1.710.'11 6,1I7.104 '.]]6.121 7 ..... 7.s 7.1II,682 .. - -_. --..... --- _ ... 
IJIIl CDST f .. IIU1£IIIUlYElfI WA1£I .. 11000 ",II 2.n 1.1' 2.11 2.22 1.12 



RloliIONAL SUMMARY 
ALTERNATE 114 

Planning Year 

MIdlothian ServIce Area Annu~l Cost 
Waxah.chi eo Servl c:e Arel"a Annual Cost 
Ennis Service Area Annual Cost 
Red Oak Service Area Annual Cost 

RegIonal Annual Cost 

RegIonal Gross Demand MGO 

Reglonal Co!:tt per lC)(U) 6.1 

MIdlothIan Service Area Capital Cost 
W.".hach, e Servl c:,. Ar .. a Cap! t.d Coat 
Ennis Service Ar&a CapitAl Cost 
Red OakServic:e Area Capital Coat 

1990 

3,427. 102 
4,617,277 
4,~94,613 

o 

12,638,992 

II . 07 

3.13 

17,321,454 
13,306,653 
15,592,997 

o 

46,221,104 

2000 

3,795,155 
7,122,817 
7,472,864 
2,004,308 

20,395.144 

15.09 

3.70 

2,401,963 
22,252,179 
24,121,9~7 

22,487,632 

71,263,731 

DATE lJF ~·R 1 NTOlJT: 
TIME OF PRINTOUT: 

2010 

2,915,100 
7,887,971 
8,040,455 
4,124,792 

22,968,318 

2CJ.79 

3.03 

18,641,411 
12,678,433 
14,420,228 
16,097,652 

61,837,724 

2020 

3.250,711 
7,107,584 
0,922,101 
~,364,326 

22,644,722 

27.92 

2.22 

3,669,747 
8,197,879 
8,980,744 
~,938,IOo 

20,786,476 

f)~/~3/8l.f 

09:27 AM 

~t)3(1 

3,429,264 
7,370,481 
7,8lfl,I61 
~, 955,128 

24,579,034 

34.90 

1.93 

119.368 
167,553 
230,546 
93.(JB~ 

016,552 

) 



) 
AIIt,,,.t. I •• h. Nil .. Sou" .. ITAlI I Ul'l'l:R RED 11M RESERVOIRS' IRA CENTRAl I 111:, 11M .IP REUSE DAlE Of PRII/OUI, Ol/ilm 
llit., I".t ... t Ph"t StrY,,,"to: "i'lot~i .. TIllE OF PRINIOUT: 01:" PR 
E"tlIIH Strm . "Wothu", ..... Vht./ltthtll "'".orl 

PI_in. I .... 1990 2000 2010 2020 2010 

Iltto I .. llit" DH .. d • IIIiD 
Aytt'4t 0.12 0.48 0.10 0.96 1.22 
P.oi 2.00 0." 0." 1.40 1.92 2." 

it ... R .. llit .. Do ..... l1&li 

""iI' I.~ 2.02 2.91 4.11 ~.:IO 

P •• l 2.00 2.!II .... 5.94 '.14 11.00 

CAmAl COSTS Ullh hll ... lIoill loll.,. Unll. Dollo .. UIIi t. Doll .... Unih hll.,. 
----------------------------.. ----------
ao. llilor Calh • Sour .. 00 .. 1_1 

burYDi, ..... 
5,ll"Iot.1 h ... tor Dn.I.,_t Calh 

Rio .. lor hli..,V 
I.hl. StrICt.,. I 1500.000 H. 0 0 0 0 0 
Llid 1".000/ .. ,. 0 0 0 0 0 
,.., Stoti. I mo/-, II 6I,~ .. 14,. U 47,~ 115 86,~ 1:1 6l.~ 
Llid • n,OOO/lcr. 10 !II,OOO 0 0 0 0 0 0 0 0 
",.lul Siz. IIlf .. 101 0 0 0 0 0 0 0 

.2 • 0 0 • 0 0 0 
II 16 0 0 0 0 0 0 0 0 0 
30 61 0 0 • 0 0 0 0 0 0 
27 51 0 0 0 0 0 0 0 
2. :10 0 0 0 0 0 0 
20 .2 • 0 0 0 0 0 
II 11 1I0,lOG .... 2,100 0 0 110,'" 6.862,100 0 0 0 0 
I. 14 0 0 0 0 0 0 0 0 0 
12 25 0 0 0 0 0 0 0 0 0 

1i,_I'of-tlov I '25,OOOlliio 14 ~,II' 0 0 14 ~,II' 0 0 0 

SolI·tohl R .... tor DoII..,y Calli 7,.~,164 14,. 7,765,164 86,~ 63.~ 

T"ot_t ... tooy"""" 
TrHI_I'h,,1 

ho .. I 1 .... ,000/l16li 1.00 100,000 0.00 0 0.00 0 0.00 0 0.00 
h... II I f8OO,OOO/1l6l 0.00 0 2.00 l,lOG,OOO 0.00 0 0.00 0 0.00 0 
ho .. JJI I "".000/l1li. 0.00 0 0.00 0 2." l,lOG,OOO 0.00 0 0.00 0 
Ph .. IV I 1100,000/"'. 0.00 0 0.00 0 0.00 0 3.00 2,400,000 0.00 0 

Lil' I .,.OOO/K" 10 !II,OOO 0 0 0 0 0 0 0 0 
Po., ShU .. I '7501-, 28 21,000 14 10,. II U,. II 27,000 24 11.000 
L ... I ",OOO/K,. 10 !II,OOO 0 • 0 0 0 • 0 0 
'1,.1i .. Silt tllf 

41 101 0 0 • 0 0 0 0 0 0 
42 • • • • 0 0 • • • • 
~ 7. • • • 0 0 • • 0 0 
It 61 • • • 0 0 • • • 0 
27 ~ • • • • • 0 • • 0 0 
24 !II • • • • • • • • • 28 42 • • • • • • • • 0 



) ) ) 

18 31 0 0 0 0 0 0 0 0 0 

l' 34 0 0 0 0 0 0 0 0 0 
12 25 1I,~ l,n~,ooo 0 0 )8,200 1.'".000 0 0 0 0 

• 11 U,tOO 610,300 0 0 ",tOO '10,300 0 0 0 0 
•• ,hI-oHI" • '25,000/1.1. 22 ~40,246 0 0 22 ~40,2" 0 0 0 

S.II-Iohl T, .. I .. I • too .. ,.I" toollrodi ... Cooll 4,026,~ 1,'10,:100 4,)19,046 2,42),000 11,000 

Inttfconn,din, li," 12' 125 0 0 0 0 9,~00 237,500 0 0 0 0 
•• ,hi -oHI., I '25,000/1.11 0 0 0 0 2 44,981 0 0 0 0 

Sub-Iohl hl.,c_KIII, lilH 0 0 282,481 0 0 

TOTAl IlII5TlUCT 11111 COST 11,862,710 1,64~,000 12,7",691 2,~13,~ 81,7~ _ ....... -_ ..... 
E.,II..,I.1 M' Colltnc:tiOft CORti .... ' 201 2,372,~42 329,000 1,~1,138 ~2,~ 16,1~ 

1.,I ..... t.tl_ ".lfti.tr.tIDl 111 2,419,"3 33:1,~ 2,,,",405 ~12,)01 16,671 
Fil.Ki.1 • Jlhrnl Dlri •• tooll Aftor III l' 41 W,210 12,381 )1',917 141,144 4,~'1 

TOTAl carnAl COST 11 ,121 ,4:14 2,401,963 11,641,411 1,"',)4) 119,lIr8 ...... _. ... ...•. 11: .... :11 .. : 

TOTAl RESERVOIR COST 0 0 

AIIIIM. COSTS 
----.---------------.. --------------.... ----
,,-" S,II .. Dftl Sor.leo 1.'11 20 , ... 1 ClF· .lm) l,nO,m 2,014,174 2,2n,'~1 2,U7,'20 2,1~7,'20 

""'''. IH.no" Dftl Sor.i" 1.~1, 40 ,1 ... 1 CIf· .0114\ 0 0 0 0 0 
........ i' 0." 0.21 I a._YO" c., c .. 1 1 1.2 0 0 0 0 

RIO .. lor ,"op SIII"11 0 • " n 1 IJIPS up , .. t 1 1.2 2,4~) 1,6" ~,400 I,'" 10,100 
..... I., "'"" Stili .. Eoor" lip 1 • ) .. 18760 do.oB/tow 47,'73 71"n 104,~" 164,681 209,119 
a ... tor '1,.lio. 0 • " 11 J III 'I,.U .. eo, , .. I 1 1.2 12,3:14 '2,3:14 164,707 164,70) 164,)0) 

.. lor T, .. I .. I ' ... t 0 • " 10.5:1/1000 .. I 0 0 0 

Tre.loti hlor PIIop Stili .. 0 • " n 1 TIll'S 'III 'Dltl 1 t.2 736 1,134 1,620 2,'12 3,240 
Tre.l ..... lor ,.., Stili. Eoor" _, 1 .746187'0110.0.0811(. 14,'38 21,"7 11,368 ~,118 62,7ll 
Tr .. t ... "lor ,.,.111. 0 • " 11 J 1M 'i,.Ii .. eo, ,,"I I 1.2 30,)14 30,714 '1,:567 '1,:567 '1,:56) 

Inlor'DllllCIiOi li .. 0 • " 11 J TI hlorli .. C., , .. I 1 1.2 0 0 2,150 2,150 2,150 
10 ..... \1 St ..... Sp.eo lilt FH 6,600 0 0 0 0 
hilli .. FKjlil, Dftt Sor,jeo 1,265,511 1,210,431 0 0 0 

SERVltt MO AIIIIM. COST 1,281,102 1,'7',155 2,,",725 2,112,111 2,172,639 I , _ ....... .._- ....... - _ ... --...... 
RAIl IATEI PUlCltllSE, 111/1 COS! 1.2:1 1.2:1 1.25 1.2:1 1.25 ,. 

" 

RAIl IA TEl NICIIASf, AIIIIM. CDS! 146,000 2",000 m,m 431,000 ~,'25 

TOTAl AIIIIM. COST FOR "IDLOTNI" SElYICl MO 1,421,102 3,19$,155 2,"',100 3,~,111 3,429,264 
.. ---- _. - ... - ----- ........ :r 

Ia" COST FOI TR£ATU/DHIIIUU IAIU 1$11000 ,.11 1." '.IS 2.6, 2.14 1.11 



) 

Alt.,..h 14 - Ii ••• tor SourUI ITAlY 1 II't'ER RU 11M II[SERVOIR • 1M WlIIAI. 1 RU 11M ~, 1I[U5E DollE Of ,.IIIOUIl 03/UII'I 
.. t., 1, .. t ... 1 'hoi SIr.iu Ar •• , .... -.ebl. WE If "l.lOUI: 03,,. ,. 
lotitiH SIr." - ...... <bl.l IhlY! Iilfo", sse 

'1_,0, I •• I". 2tOO 2010 2020 2010 

.... Ro. Mot., ...... - "l1li 

""19' 1.90 2.0. 2.21 1.60 "'2 " .. 2.00 1.10 '.12 4.~ 1.20 9.14 

Iroll t.oo .. t., Dr ..... - II&D ..., ... •• 04 1.59 '.10 IO.~ 11.91 
hoi 2.00 lUI 15.11 11.20 21.10 2U4 

CAPIlAl C1lSTS Iloito DoU .. o Iloilo loll .... Iloit. DoU ... Uoil. ioU ... Iloit. Doll ... 
-------------------.-------.. 
... .. t" Coots - s..,." _I_t 

RntrYDir 0 1,5Cl,HO 0 0 0 
L ... 0 2.101.600 0 0 0 
taoUo,tlCy - En.i,_tol taofliell 0 1."1.'" ----- -------

Sob-Iohl R •• Mot" Dtw,I_t Coots 0 1.114.121 0 0 

R .. Mol" Drl "try 
lotol, SI,,,t.,, 1.,...000 ••• 0 0 500.000 0 0 0 0 
L .. d I 15.000/ .... 0 0 25.000 0 0 0 0 
",""Shh .. I '150/1, 0 0 181 115.750 I' 14.250 '3 .'.750 10/ 80.250 
L ... • 15.000/1(" 0 0 10 ".000 0 0 0 0 0 0 
'i,.lio, Silt fllF 

48 101 0 0 • 0 0 0 0 0 0 
42 81 0 0 0 0 0 0 0 0 0 
16 16 0 0 0 0 0 0 0 0 0 
10 ~ 0 0 0 0 0 0 0 0 
21 51 0 0 0 0 0 0 0 0 
24 ,. 0 n.too 1.645.000 0 0 0 0 0 

",,' . > 
20 .2 0 0 0 0 0 0 0 0 0 
18 31 12.100 1.242.600 0 0 0 0 n.too 2.170.200 0 0 ,', I. 14 0 0 0 0 0 0 0 0 0 0 ~ 
12 25 0 0 0 0 0 • 0 • 0 i t. 

Ripl-oHI., • '25.000/oil. • 154.110 14 145.110 0 0 14 145.110 0 

Sob-totol R .... t" Drli..,y Cooll 1.391.410 4,100,920 14,250 l,I~,I2t 80,250 

I, .. t ... t 1M tao .. , .... 
1".t_I'h.1 

PIt ... I • ..... 000/l1&li 1.00 2,400,000 0.00 0 0.00 0 0.00 0 0.00 0 
PIt ... II • '1OO.000/IliD 0.00 0 1.00 2.400,000 0.00 0 0.00 • 0.00 0 
PIt ... JJI I HOOtooo/ll&D 0.00 0 0.00 • 1.00 2.400.000 0.00 0 0.00 0 > 

P .... IV • ..... 000/l1&li '.00 0 '.00 • 0.00 0 1.00 2,400,000 0.00 0 d 

lIIII • ".000/1<" 10 ",000 • 0 0 • 0 • 0 0 
.... St.li .. • '750/.., 11 53,250 • 4,$00 8 6.000 19 29,250 46 14,$00 
UN • 15.000/1<" 10 50,000 0 • 0 • • 0 0 0 
'i,.I,.. Sll. IILF 

It 101 0 0 • 0 0 0 • 0 
42 • • • • 0 0 0 • • 0 
16 76 • 0 • 0 • • • • 0 
JO ~ 0 • • 0 • • I • • 
21 51 • I • • • • • • • 
24 ,. • • • • 0 • • • • 0 



20 42 0 0 0 0 0 0 0 
18 38 ».900 1.411.900 • 0 n.900 1,411.900 0 0 0 
16 34 31.100 1.112.'00 0 0 31.100 1.112.900 0 0 0 
12 n 42.200 1.181.600 0 0 42.200 1,111,.00 0 0 
I 11 ~.900 "6.200 0 0 J:I.900 .... 200 0 • 0 0 

Rllbl'oHI., I m.OOO/lil' 21 689.167 • • 21 '".167 0 0 0 0 

Sub·tohl 1,,,t_1 • C...,"(I C ... I,o,U ... Cooh 7,115,711 2,'04,5eO 1.56I.U1 2.429,no 34.5eO 

Jat.,cCIIIlCti., lil" 12" In 0 0 0 0 n.ooo 9n,000 0 0 0 
Rilhl·of .... ' I In.OOO/lil' 0 0 0 0 1 115.1" 0 0 0 0 

Iid-t.tll lol", .. t<U" Li_ 0 0 1.100.1" 0 

101111. COIISTIlUCIIIII COST 9,113.147 15.21'.561 '.682,907 5,61'.]70 11'.750 ......... -- . ..... _. ...... _ . . ... -... 
[.,11_." ... tao.trocl .... Caoli.""" 201 1,822,629 1.047.910 1.1~.581 1.122 •• '4 22.950 
1., ..... bU .. Wei_'ltrAti. In 1.059.082 1,101 .... 1.77I,11l 1.145.ll2 23."' 
FIo .. ,I.1 - Ilt""1 hrl .. taolt 1If1 .. III " 41 511,794 m.m 4I7.U2 1I5,101 ••••• 

TOTAl CAPITAl COSI 1l.106.W 22.m,l79 12.671,'33 1,lt7,179 167.553 --- - ......... --- _ ....... 
TDTAl RESERVOIR COST 0 1I.ln.l2I 

MIIUoIl COSTS 
-------------_ .. _---------
",,,...., Syst .. Iftt Strwln 1.51, 20 _" C1IF- .10561 1,406,114 2,502,'" 2,.~,062 2,206,000 2.206.000 
" ..... R ...... i' ... t Sot.in 1.51, 41 ' .... 1 CIF- .01141 0 1,050,057 1,050,057 1,«10,057 1.050,057 
...... Di' 0 •• 0.211 ....... 1' 'OP Ult I 1.2 • 1,4ft 1,4" 1,'" I,'" 
Roo .. t .. ,.., ShU .. D. ft 11 • l1lI'S 'OP 'OIl • 1.2 0 '.117 5,400 7,911 10.100 
I .... t" ,., Sloli ... Eo .. " .., •• 7 .... 760 ,".OI/b' .. • 94,624 104,:159 153,179 209,119 

~ , 
• 

" " R .... t .. 'I,.IU. 0 •• 11 I .. ,.,.lint Cop 'Olt , 1.2 14,t11 58,651 58,651 tl,1I4 tI,'" ) 

"I" 1 ... I_t 'h.1 0 • ft 10.5~/1000 "I 1,212,530 1,521,693 1,1l6,an 2.m,'" 2,'02,'7. ~ 

I .. it ... .. t .. ,.., SIoti ... 0 • ft 11 • TIIPS cop ,ooh , 1.2 1,917 2,079 2,195 3,341 ',590 b 
1'101" .. t .. ,., SIoU .. E ... " .., •• 7"'1160 .... O.OI.KH ]7,lIt 41,m •••• 38 64,1l7 11,115 r , ,I 1,,,1" .. t .. PI,.II •• D • " U I TIl '1,.11 •• Co, c .. t I 1.2 53,671 ",671 107,3'2 107,342 107,342 ., 
1.1 .. ,_tl .. li .. 0 • " U J II l.t .. II •• C., 'Olt I 1.2 0 0 11,100 11,100 11.100 

L' 

....... 1' St .... " Sp,,, lilt F" 124,100 • 0 0 0 
0, 

L 
Elilth, Fadllty Iftt Sot .. " 1,217,700 1,217,700 l,ln,900 m,200 " c 
SEIIYICE MO _ ClIST ',138,762 6,626,563 7.341,121 6,241,34' 6,1'1,~l ' . _ ....... _ .. - _ ....... .. ....... .. ' 
UII lATER PUlCHASE, IIIIT COST 0." 0.66 0.66 0.66 0.66 

UII IATU PlllltHASE, IWlIoIl COST '78,515 "',254 5",143 167,210 1,105,221 

lOTAl ..... COST FOR IlAJAHACMI£ DICE Il1O ',611.2n 7,122,817 7,117,'71 7,107,584 7,]7',411 -- --- --.... --- .. _---
lilT COSI FOR lIUIEl/D£lI¥£1£t .In 1.11000 ,.11 2." 2.$7 2.37 1.83 I." 



)AII •••• 1t 14 - RI. M,t., S .. "., ITALY 1 IWt'EA RED IJAI( RESl:AYOIR , IRA crNIAAI. J RU IJAI( II. k DAlE Of PAIIIOOI: 0112 ') 
M1h, I ... t ... t 'h.t SIr.in ArN. £ .. 11 IlIiE Of PRI.IOUr. OI.ll . 
lotHi" SIr," - E ...... iI~ ElOt "".th 10""1 'h .. " ..... t.ll F"'"1 Iii •• 

PI ... I •• I ... 1990 2000 2010 2020 2010 

If. h. M.t" De.... - "&0 

'VI'", 0.91 1.26 2.11 .. ~ UI , ... 2.00 1.82 M2 U6 '.10 IL62 

&r .... o. lit" De ... d - II&D .. " ... 1.11 5.48 1.0' '.76 10.52 
Po •• 2.00 7.41 10." 1'.01 IU2 21.04 

CAPITAl. COSIS iloilO ioU." lIoil, loU." UtilI DoU." lIoit' ioU." Uo.h DoU .... 
.... ---~----------.... -------------------. 
Ii. lit., C.lto - Sow, ..... I_t 

....... i' 0 4,1",000 0 0 0 
LOI4 • 3,190,72t 0 0 0 
Catll .... " - (n,i._111 Catfli<l, 0 2,~,'1I -_ .... -- ------

S.D-htll RIO M1tor .... I_t tootl • ',l99,W • • 
Ii. M1tor Doli."y 

lilike StrlKtur. • 1500.000 I •. 0 I :100,000 0 0 0 0 0 0 
l.od • ",000/1t" 0 , 25,000 0 0 0 0 0 0 
,.",,51111111 • $1:1O/.p 0 0 190 112,:100 30 22,:100 17 ",:no III 99 ,1:10 
l •• d • IS,OOO/ur, 0 0 10 50,000 0 • 0 • 0 0 ,.,.1111 Sau IILF 

48 101 0 0 0 0 0 0 0 0 0 
.2 II 0 0 0 0 0 0 0 0 
16 16 0 0 • 0 0 0 0 0 0 
30 61 0 0 0 0 0 0 0 0 0 
27 57 0 0 0 0 0 0 0 0 0 
2. 50 0 n,9OO 1,645.000 0 0 0 0 
20 42 0 0 0 0 0 0 0 0 0 
II 31 0 0 0 0 0 0 0 0 0 
16 34 0 0 0 0 0 0 72,900 2,41',600 0 0 
12 25 12,700 m.:IOO 0 0 0 0 0 0 0 0 

•• ,M-oHI., • '25,000/111. 2 60,131 14 34',170 0 14 145,170 0 

SoD-totil I •• M1tor Ioli'or, tooh 177,W 4,701,670 22,:100 2,I89,02t 99,7:10 

T".t ... t •• 4 CotvtYinc, 
T'Ntolftt '11Ot 

Pili .. I I '100,000/1160 5 4,000,000 0 0 0 0 0 0 0 1'tI... II I _,000/1160 0 • 3 2,toO,OOO 0 0 e • 0 
I'll ... III I '800,000/1160 0 0 0 0 3 2.400,000 0 0 0 
"' ... IV I _,ooo/Il&D 0 0 0 0 0 4 1,200,000 0 0 

lDd I 15,000/ .... 10 50,000 0 0 0 0 0 0 0 

""" St.li .. I '7:I0/~p 43 32,:no 11 12,150 :10 31,:100 12 61,:100 13 62,:no 
LDd I 15,000/ .... 10 :10,_ 0 0 0 0 0 0 0 0 L! 
'1,.Ii .. Sill IILF .. . j 

48 101 0 0 • 0 0 0 0 0 0 • 
42 • 0 0 • 0 0 0 0 0 0 t·, , ... 
16 76 • 0 • 0 0 0 0 0 • 3e 61 • 0 • 0 0 • 0 0 0 
27 57 • 0 0 0 0 0 0 0 0 
24 50 • • • 0 0 0 0 0 • • 



) 
20 42 0 0 0 0 0 
18 18 41,400 1,)73,200 0 0 41,400 1,)73,200 0 0 0 
16 14 ~,.OO 2,2ll,200 0 0 6),100 2,237,200 0 0 0 0 
12 25 17 ,300 4l2,!100 0 0 17 ,300 4l2,!100 0 0 0 
I 17 61,!IOO I,04),!IOO 0 0 61,!IOO 1,04~,~OO 0 0 0 0 

II,M-.f-•• , • $25,000/1.11 I) 180,'" 0 0 S3 125,000 0 0 0 0 

SW-t.III 1,,,1_1 • C. •• ,.I[. C..I,,,,h ... CDlII 10,SOI,112 2,412,nG 8,))0,900 1,261,!100 U,250 

Inlfreon.teU .. li In )2' .25 0 0 0 0 43,100 I,m,ooo 0 0 0 
li,M-.HI., • '25,000/1.10 0 • • • I 207,~ • 0 

SIIII-lolll 1"1,,,,,",,11,,, LlAn 0 1,302,~ 0 

IOIAi. COII5TlUCTll* COSI 10,678,"4 16,520,071 9,87),786 6,1~,~20 162,000 • ___ u. -..... - ....... _. 11_ ••••• 011 

EI,IA ... i .. 1M C ... I,.cli ... C .. Ii.., .. [, 201 2,11),791 1,304,016 1,9~,157 1,230.104 32.400 
1.,1_loti .. ~1,"ill'.Ii .. m 2,17I,~ 1,370.'" 2,014,660 1,254.706 33,048 
FiI.I".1 - lol"nl hril, C.,I IIflor III yr U ~99.731 921,761 »4.614 34),413 9,098 

roTAI. tAPlIM. COST 15,592,997 24.121,957 14.420,228 _,910,744 236,~ ......... --- ...... _. ...... _ . -_ ..... 
TOTAl. RESD'IOII COST • 1l,725,OO4 

AIIIJM. COSTS 
------------~-----------------------------

"""DlttI 5,.1 .. DOl S.n; .. '.:Ill 20 , .... Cif •• 1~7 1,647,712 2,7411,~ 2,622,431 2,472,781 2.4n,781 """ntd 1..., •• 1, .RI So,.." •. 51, .. , .... CIIF •• 08141 0 1,213,428 1,21l,428 1,213,428 1,2IS,428 
lnor •• i, 0 • " 0.21 I I...,yo .. [III cDiI , 1.2 • 9,914 9,914 9,974 9.914 

h ••• 1 .. ~ Shll ... 0 • " II • RIPS c., CDiI I 1.2 0 5.130 5,940 8.289 11.880 
In hlor ...... ShU ... Eoor9Y '" • • 7 .... 760 .to.OI/h' .. 0 99,m 115,015 160,499 230,031 
Ro. hltr ,.,.1111 0 •• 11 I III 'i,.II •• Co, , .. I • 1.2 3,110 47,~ 47,)50 77.293 77,293 

hit' 1 ... 1_1 Phnl 0 • " $0.5511000 ,.1 75O.~ 1,100,110 1.411.280 1,~.570 2,111.890 

1,,,1., hlor ,.., 5hll .. 0 •• 31 , TIPS up cOlli' 1.2 1.161 1,620 2,970 5,184 7,425 ) 

Tr •• ltd hlor ,.., SI.Ii ... Eo"" ., •• 7 ... 8760 1I0.0.0IItCH 22,410 11,361 57,508 100.377 141,769 
T".ltd hlor ,;,.hl. 0 •• 11 I 11 Pip.li .. c., co.1 • 1.2 63,"1 63,461 126,922 126,922 126,922 

InlorcDOO"Ii" li .. 0 • " 11 I 11 Illtrlill Cap [OIl • 1.2 0 0 11,140 1l,140 11,140 
tnor •• i, St ... ,. SpICI U .. fn 25,000 • 0 0 • bi.I .. , facilit, DoIII Slrya. 1,151,000 1.111 .... 1,151,000 • 0 

SERVICE AIIU AIIIIJo\l COST 4.365,429 7,1.9,llO 7,479,158 5,9411,4~ 6,418,).12 .. _---. . ........ ..._ ...... •• __ n. __ u •• :; 

RA. !IA TU PlltHASE, IJlfIT COST U9 0." 0." 0." 0." 

RAJ !lATER PURCHASE, AIIIIUAI. COST 229,184 301,514 561,291 '~,.45 1,199,629 

TOTAl AIIIIUAI. COSI fOR ElliS SERVICE AREA 4,594.613 7.412.164 8.040.4" 6,922,101 1,111.161 -....... 
__ a -.... _. ....... -....... 

UlIl COST fill TREATEDIDELlVERED !lATER Is/IOOO ,.11 1.11 1.74 1.13 2.16 2." 



Altorail. 14 - b. Nil .. Sou"" JlALY 1 UPl'fR IfD OM RESERVOIR. IRA WlIIAI. 1 RED OM l1li ..... ~ DAlE Of PRIMIOUT: 03" 
) 

lilor ,,,.1 ... 1 PI •• I SIr,i" Ar ••• Rotl 0.1 TIlE IIF I'I1110UT. 09:10 l1li 

blillK S"n' - Rn 0. .. Roclett 

PI_i .. Y .... 1m 2000 2010 2020 2030 

lito R •• iii" Ott ... - II&D .. " ... 0.00 0.00 I.WI 4.:14 UI 

' .. 1 2.00 0.00 '.00 3.~ . ... 13.12 

&ro .. b. iii" D ..... - I16D .. " ... 0.00 0.00 I.WI '.:14 ~.'I 
, •• 1 2.00 0.00 0.00 3.~ .... 13.12 

CAPITM. CIISIS Units loll •• lIoil. .. 11 .... \ku ts Dolh,. 11011. Dolh,. UtIli ..II .... 
------------------.. --------------------------
I .. lilor Co.h - So.". 0.,,1_1 

1'.., .... :1' 0 .,110,000 0 0 
lid 0 5,160,000 0 0 0 
taolio, ... , - [n,I,_1t1 Cooll;cll 0 2,900,100 0 

--------- --------
Sd-lolt1 R •• lit" DIY.I",,_t Colli 0 15,400,100 0 • 0 

RIO Itl" Doli 'If' 
J.tlkI Strlctur, I '500.000 '". I 500,000 0 0 0 0 
ll.' I 15,000/.". 5 1.1,000 0 0 0 0 
POIII Sltli .. I mO/~, 11 11,250 31 21,150 l5 26,2'".0 

ll" I 15,000/",. 10 :10,000 0 0 0 0 
Pi"lill SiZR flU 

II 101 0 0 0 
.2 as 0 0 0 
~ 1. 0 0 0 
30 U 0 0 0 
21 51 0 0 0 
2. 50 0 0 0 
20 .2 3,200 134,400 0 0 0 0 
18 31 0 0 
16 31 0 0 0 
12 25 0 0 0 

li,M-oHI., I '25,000/0'" 15,152 0 0 ° .i 
Sob-lot.1 I •••• t" Dol iv"y CoIh • 0 111,102 21,150 26,250 

'-

1".t ... t IH CoIVtylACI 

I'MI ... t P1 .. 1 
P~ ... I • IIOO,OOO/Il6D 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 
PII ... II • fIOO,OOO/ll6D 0.00 0 0.00 0 0.00 0 •• 00 0 0.00 0 

'~I" 111 • .teo,OOO/Il6D 0.00 0 0.00 0 9.00 1.200,000 0.00 0 0.00 0 
PII ... IV • 'IOO,OOO/Il6D 0.00 0 0.00 0 0.00 0 5.00 4,000.000 0.00 0 

L •• d I 15,OOO/.ert 10 50,000 0 0 0 0 
PupSltti ... • .15O/hp 11 2',150 52 19,000 50 1/,500 
L ... • fS,OOO/m. 10 50,000 0 0 0 0 ",.Ii •• Silt flU 

II 101 0 0 0 
.. ...... 

• 2 • 0 • 0 
16 ,. 0 • 0 r 

:so 63 12,700 teo,IOO 0 0 0 
21 57 0 0 0 
2. 50 10,000 5",000 0 • 0 0 



II. 
20 47 0 0 
I. 311 0 0 
16 34 1.400 7~.~ 0 0 0 
12 ~ 0 0 

• 17 0 0 0 
.I,bI-ol -by • '~.000/'11t 147.m 0 0 0 0 

Sub-tohl I,ut ... t • C .... ' .. n c.._tro,li .. COlli 0 0 9.057.704 4.019.000 17.500 

)at",onftKUItf lints 12' .~ 41.200 1.030,000 0 0 0 
lill1t-.I-II.y • '~.OOO/'11t I 195.076 0 0 0 

Sub-totd I.ltre_ti .. Lt ... 0 0 1.2~.016 0 

IDIAl toIISllltllOi CDSI 0 15.400.100 1I.024.:II1 4.~.750 63.750 ......... --- ......... .. ....... 
[a,io_10, ... C.llIt'ICti .. Cooti_,y 201 0 3.080.160 2.204.916 113.350 12.750 
1.,I_hli .. A •• ioist .. ti .. m 0 3.141.763 2.241.015 129.617 1l.OO5 
fio .. , •• 1 • lotor .. t ... i .. tao.t Alit, lit " U 0 864.'" 611.140 221.381 3.510 

lolAl tal'IlAl CDSI 0 22.417.632 16."'.W 5.911.106 91.m 
.n .... -....... . ..... -. . ......... 

IDTAl IESEMII CUST 22.417.6n 

MIIIAl COSIS 
--------... -... --.. _--_ .... _------------------
,,~ 5,.t .. IIMt Sot.in 8.51; 20 _- elf- .10567 0 0 1.701.03' 2.328.511 2.328.519 
Pr.,OIH .tHrwoir Dftt Sitrvin 1.51. 40 yun elf- .01841 • 1 ..... 132 1 ..... 132 1 ..... 132 1.9811.112 
......... , 0 6 • 0.21 I _ •• i, co, 'Olt • 1.2 • 16.116 16.176 16.17' 16.176 

..... tor ,.., Shli .. ° • " 31 • fIIIP5 up 'Olt • 1.2 0 0 621 1.620 2.565 
RI ... tor ,.., St.U .. Eoor" '" •• 746.1760 .10.0I/t"'" 0 0 12.024 31.361 49.W 
AI. ht., 'i,.lio. 0 •• 11 I .. '1,.Ii •• c.,. '.It • 1.2 • 0 1.611 1.613 1.61l 

"II, Trut_t 'h.t 0 • ft ".:1511000 ,II 0 0 337.260 111.m 1.3117.113 

I,utotl ht" Puop Shll .. ° •• 31. IIIPS up , .. to. 1.2 0 0 891 2.295 3.645 
Irt.t •• htor Pulll Stitt .. Eoorty ~, •• 746 •• "0 aSO.O.OI'KIIIIII 0 0 17.~2 ".411 70.518 
I,ut .... t" 'i,.I ... 0 • ft 11 I 11 ",.Ii •• c.,. , .. t • 1.2 0 0 1'.028 11.028 1'.028 

Jnt.,.conllChDA lUI 0 , " 11 I II l.t,,1I0. Cop ,00t • 1.2 0 0 12.360 12.360 12.360 
.tHf''lDir Stan,. S,.CI lilt Fit 0 0 0 0 0 
Eoilli .. FatUity hilt Sorwtt. 0 0 0 0 0 

SEIIVICE MEA AlkIAl. COSI 0 2.004.308 4.106.196 ~.316.801 5.879.463 
a.aa_ ••• . ....... .. ...... : 

RAIl IMlER PUlCHo\SE. UII1I CDSI 0.00 0.00 0.01 0.03 0.03 

RAIl IIA lEi PUICJIASE. AIIIUAl CDS I 0 0 18,396 47.523 75.665 

lOlAl MIIIJAl COSI FOI IIlD 11M SEllVICE III(A 0 2.004.301 4.124.712 5.364.32. ~.955.128 --..... -_ .... . ........ --- . ..... _. , 
.' .. J 

U1Ul COSI FOI TlUlED/DELIVEliU .IEI 1f/1000 ,.11 •• 73 3.JI 2.16 .> 
~ ... 



) 

" 

RUiIUNIIL SUMMARY D"IE U~ I'ld N f"ln : II:~/::::':./U~ 

ALfERNATE 115 TIME OF I'RINTOUT: O<J:50 AM 

Planning Year 1990 2000 2010 2020 2030 

Mldlothlan Service Area Annual Cost 3,316,137 3,992,288 6,941,326 9,466,271 11,639,514 
Wa~ .. h~chie Service Area Annual Cost 4,662,926 10,171,90:; 11,066,147 10,118,346 lO,344,b25 
Ennis Servlce Area Annual Cost 4,~q4.613 9,298,435 9.~95,228 8,018,642 8,470,40'5 

---------- ---------- ---------- ---------- ----------
Regi enal Annual Cost 12,573,676 23,462,628 27 ,b02. 701 27,603,259 30,454.544 

Reqion.;tl Gross Demand MGD 11.(17 15 .. 09 20.79 27 .. 92 3.4.90 

Regional Cost per' 1000 Gal 3 .. II 4.26 3.64 2.71 2.39 

Mldlothi.an Servlce Area Capital Coat 15,304,735 5,878,969 40,100,209 8,806,225 610,712 
Waxahachie Service Ar ... Capital Cost 12,960.~20 56,450,~OO 13,350,:526 13,277,297 4,317,077 
Ennis Service Are~ C~pit.l Cost 15,~92,997 48,541,35:5 14,128,296 9,121,289 157,697 

---------- ---------- ---------- --------_._- ----------
43,8~8,2~2 110,870,824 67,579,031 31,204,811 5,085,486 

" 

'" 
! 

." 

4 



}., •• h .5 - Ro. M.t., 5 ... " •• lOIiU 11£1 OAII 1 lUll CIIEU RESERVOIRS; TRA CENIRAl 1 lEI 0Ai )EUSE DATE Of PIII.TOUI: Ollll/f ) .. tor 1, .. tolOl Ph.t Soryiu Ar .. , 1.41.0i .. TIllE Of !'tI1.TOUT: 04.05 P, 
EnhhK SorYN - lidl.m ... IN 0.1. lDeI.tt 

PI ...... V • ., 1990 2000 2010 2020 2010 

In R •• hi., ..... d - liD 
borlll' 0.00 0.00 1.08 '.34 '.91 
Po ... 2.00 0.00 0.00 1.16 ... 1 11 •• 2 

Sr ... R •• INI., ..... d - IIIiD 
bor." 0.97 1.54 1.95 7.5:1 11.19 
Po ... 2.00 1.94 MI 7.90 15.J. 22.11 

WITAi. COSTS lIoili 101111" 11011. DoliII" 110.11 Doll .... Uoili 101111" 1101 Ii loll •• ----------------------------------------
a.. INtor Colli - Soot ...... I.,_t 

but"oir 0 0 0 
LoN • • 0 

S.~-tohl I .. "lor .... 1.,_1 CHI. 0 0 0 

R .. hlor loll y." 
Int.l. SI,,,,t.,. • SZOO,OOO ••• 0 0 0 0 0 0 
l •• d .n,OOO/DC,. 0 0 0 0 0 0 
p .... SI.h ... • mo/., 80 '0,000 127 95,250 .21 92,250 
l.o' • 15,000/",. 10 !iI,DOt 0 0 0 0 
Pi,.I ... Sin "II .. 101 0 0 0 0 0 

.2 88 0 0 0 0 0 
16 7. 0 0 0 0 0 
30 .1 0 0 0 0 0 
27 57 0 0 0 0 0 
2. 50 110,.00 ',030,000 0 0 0 
20 42 0 • 0 0 0 
II 18 0 0 0 0 0 
I> 34 0 0 0 0 0 
12 25 0 • 0 0 0 

I. ",t-.'-II., • '25,OOO/oil. 34 155,11' 0 0 0 0 

S.~-I.hl II ... ,Ior lolly .. , eolll ',995,1J4 95,2!iO 91,2!iO 

Tn.t ... t iA4 CoI.,ylft" 
1,111_1'1 .. 1 

", ... I • '800,000111&0 0 0 0 0 0 0 0 0 0 0 
PII... II , IIOO,OOO/II&D 0 0 5 400000O 0 0 0 0 0 0 
I'll ... 111 • 1800,OOO/IlliD 0 0 0 0 7 5.aOOOO 0 0 0 0 
I'll ... 1Y • '100,000111&1 0 0 0 0 0 0 7 5>00000 0 0 

l .. d • n,ooo/It,. 0 0 0 0 10 50,000 10 !iI,OOO 10 50,000 
h.,SIIIi .. • .750/., 59 ",2!iO 35 26,2!iO 147 1I0,2!iO 111 215,750 161 m,ooo ) 

LoN • 15,OOO/It,. 10 !iI,OOO • • 0 • 0 • 0 0 ,-,.,.h .. Sill "II 0- ~ ..... .. 101 0 0 0 0 0 
42 It 0 0 • 0 0 
16 76 0 • 0 • 0 0 0 • 0 0 
:II 61 0 • • • • • • • 0 0 
27 57 21,100 1,202,701 • • 21,100 1,202,700 • • 0 • 24 50 67,001 J,De,'" • • 67,'" J,De,'" • • • • 



) ) 

20 .2 67.000 2.81'.000 0 0 67.000 2.81'.000 0 0 0 0 
18 38 n.200 1.641 • ..0 0 0 43.200 1."1 • ..0 0 0 0 0 
16 34 ° 0 0 0 0 0 0 0 0 0 
12 25 14.800 370.000 0 0 1'.800 370.000 0 0 0 0 

1.,.1-01-11.1, • '25.000/111. 40 1.001."6 0 0 4O 1.001.'" 0 0 0 0 

S.~-I.lil Ir .. t ... t • C .... ,II .. Coostrldi .. Cosi. 10.'11.'" '.026.250 16.m.m 5.'~.750 126.000 

Intrrconnl[tlno llllil 12' 125 .... 00 l.llO.OOO 0 ° 0 ° Ii ,bt -ol-MI, • t25.000/lil. I 210.227 0 0 0 0 

lid-Iotll loter''''Klint lil" 1.320.227 0 

101111. COIISlRUClJlII COSI 10.'81.'" '.026.250 27.'62.887 '.031.000 418.250 ___ a ____ a ...... -. 
En.i ........ Iftll CDlltrlKtion Clmtill)lftCy 201 2.09,.3~ 805.250 5.'92.577 1.206.200 8l.'50 
l.,l ... hh. "ai.-i,t,ati .. 171 2.138.2~ 121.355 5.602.'21 1.210.32' 85.121 
FiolOCiol - loter •• t lIvio, toost Alter 1st" II 511.'" 226.114 1.542.116 138.701 21.'89 

101111. CMIlIli. CDSI 15.104.715 5.171.'" '0.100.2~ 1,106,225 610.112 
•• _ •• _a _._ ... _ .. _-- .... _-. 

TOIIli. flf5UVDI. CDSI 0 0 

_ COSlS 

-------------.----------------_.-...... _--------
Pr"oud 51il.1 DoH s...in 1_511 20 JI"" CJf· _10561 1.611.251 2.238.412 '.1151.620 5.167."1 5.m.lIl 
""- • ..., •• ir ... t s...iCf 1.51. to rttr. CJf •• 08111 0 0 0 0 0 
....... ir D." 0.21 I ..." ••• , 'II , •• t • 1.2 0 0 0 • 0 

a .. IIItor ho, ShU ... 0 • " 31 • IIIIPS 'o, 'Dlt • 1.2 0 0 2.160 5,58'1 1.910 
II. IIIter ho, Shti .. Eoer,y .p •• 746.1760 atO.OI/hl .. 0 0 11.82' 101.219 In.521 
I .. IIIler Pip.Uo. 0 • W 11 I RII Pi,.Ii .. c., 'Dlt • 1.2 0 0 108.360 108.360 101.360 

IIIler Irtlt ... t Ph.t 0 • ft 10.5511000 ,II 19'.721 lOt. 155 m."l 1.515.663 2.246.191 

1 .. 11 ... IIIler ....... SIIIi .. 0 • " 31. IIIPS up 'Dlh • 1.2 1."1 2.531 6.507 1'.794 26.1l0 
TrtltH .. ter ,.., ShU .. Eo"" lip •• 746.8760 .10.0.01"" 10.145 ".111 125.'" 125.110 517,56' 
IrHIH lilt .. 'i,.IIo. 0 • W 111 TM Pip.lh. Co, COlt • 1.2 112.:140 112.540 125.07' 125,07' 225.079 

Illtre_li .. lift. 0 • " 11 I 1M loterlitt Cop cost • 1.2 0 0 1l.120 11.120 11.120 
a...,.oir Storl,' Spl" IIu FH '1,600 • 0 0 0 
bistil, FKilit, ... t s...iCf 1.265.:111 1.210.431 0 0 0 

SERVIa: MY a.tIIIl CDST 1.116.117 1.992.281 6.174.82' 7, .... 1 .. 8 ..... 826 ......... ......... . ........ . ..... -. -_ .. _. 
RAIl lATE. ~. IIIIT COST 1.25 1.25 1.25 1.25 1.25 l :) r:. , 
tAIl MTER PUIICHASE. a.w. COST 0 0 7".500 1,110.125 1.1~2,688 • .......... 

TOIAl .... COST FIIR RlaOIHl1i SERYIc( MY 3.31'.137 3.992.281 6."1.326 '.'''.211 11.619.511 
a_ .... -_. --.-. -_. .. ..... -

11111 COSI FIIR IllmU/DElI'IERQ MIEI ItJlOOO ,.11 '.ll 1.10 4.11 3." 2.15 



AII" •• I. I~ • A •• hit, S...,,,: lOllt:A RED lIAr 1 lUll (RtEl IIfSU'IDIAS. TRA ([.TRiIl 1 1.T, REUSE DATE Of ~RI.TOUT: )89 
Mtlh, T".tHnt 'hnt Slni" Ar ••• • •• dile"" Till( Of PIII.TOUT: 0.: l8 All 
Eohlin S ........... hiChi'l Tilly; "lIIord; SStI 1Ii" • .,11 _. Vuh/hlhl 

Phallin, , .. , 1990 7000 7010 7070 7034 

Nt_ a ... itt, D ••••• - "" .. " ... 7.27 7.54 Ml 4.56 6.14 
"ii. 7.00 4." '.01 '.94 9.12 IU8 

Sr ... a.. hit' DoNI. - JJ6I 

h". 6.04 1." 9.10 10.65 11.97 , ... 2.00 17.0. 1'.18 lB. 70 71.30 73.94 

CAPlTiIl COSTS Uoill .. II." UoII' 10110,. 11.1111 .. 1I.n lIoili .. 11." iloIlo .. 11 .... 
- .. _----.. --------------_ .... _----- .. --------
••• Itolor tesl. - 5 ...... Dovol_1 

"Mfyoi, 0 11.9".000 0 0 0 
Li" 0 10.104.960 0 0 
CDfttilll,HCY .. bwjron.tfltal COIflich 0 153m ... 

Sob-Iotil Ri. hhr 0...1_1 COlli 71.703.591 • 0 

a.. Itolor Dol "tr, 
Int.t, Slnchl" • f5OO,OOO It. 0 0 I *.000 0 0 0 0 0 0 
l •• d • ".OOO/un 0 0 , ~.OOO 0 0 0 0 0 0 
PUIII Slilion • .7"'.p 0 0 178 96.000 77 ".'00 n 54.000 78 38.'00 
L •• d • ".OOO/m. 0 0 10 30.000 0 0 0 0 0 
Plp.lilt Sizi 1/lJ' 

48 101 0 0 0 0 0 0 0 
47 88 0 0 0 0 0 0 0 0 0 
16 76 0 17.* 1.330.000 0 0 0 0 0 0 
34 63 0 0 0 0 0 0 0 0 0 
77 '7 0 0 0 0 0 0 0 
74 50 0 0 75.600 3.780.000 0 0 0 
70 47 0 0 0 0 11.300 733.000 0 
II 31 19.000 177.000 0 0 0 0 0 0 0 0 

I' 34 0 0 0 0 0 75.'00 7."0.400 0 0 
17 ~ 0 0 0 0 0 0 0 0 

• ,,,,I-oHI., • 1~.000/.i1 • 19.967 18 4 .... 14 0 0 I. 4 .... 14 0 

5u)-t.liI II .. hi .. Dol ..... , tesll .11.967 •• 721 •• 14 16,* 3.100.714 31.300 

r".tHftt •• 4 Col • ." ... " 
Tn.I ... 1 P1 .. 1 

Phi .. I • '800,000111&0 4 3.200,000 0 0 0 0 0 0 
P .... II • '800,000/11&1 0 0 3 7.400,000 0 0 0 0 0 
P.i .. III • .800.000/11&1 0 0 0 0 4 3,200,000 0 0 0 
, .... IV • .800.000/1161 0 0 0 0 0 0 3 7.400,000 0 0 

L •• d • ".OOO/un 10 50.000 0 0 0 0 0 0 0 0 
Pulll Shli .. • .750/. I~ 114.'30 27 16,300 34 77,300 " '4.250 106 19,* 
li.d • ".000/"" 10 30.000 0 0 0 0 0 0 0 
Pip.li .. Sill 1/lJ' 

48 101 0 0 0 0 0 0 0 0 . -
42 18 0 0 0 0 0 0 0 0 0 

' .. (~":.. ... 
16 76 • 0 0 0 • • 0 0 0 
30 6l • 0 0 0 • 0 0 0 0 
27 " 4,200 239.400 0 • 4.200 n'.400 0 0 0 0 
24 30 20.* •• tle .... 0 • 21.'" .,tle .... • 0 0 • 



20 42 9,~ 399,OW 0 9,~ 399,000 0 0 0 
18 lB 0 0 0 0 0 0 0 0 0 
16 34 0 0 • 0 0 0 0 0 
12 25 )7,000 1,425,000 )7,000 1,425,000 )7,000 1,425,000 )7,000 1,425,000 )7,000 It4~,OOO 

8 17 )1,700 171,900 ~I,700 171,900 ~I,700 871,900 " ,700 171,900 ~I,700 878,900 
Rleht -of -b, I 125,0001.11. 27 677 ,OIl 21 ~14,671 27 677,083 21 514,671 21 )14,671 

S~b-tohl Trut.lt , Cony,., •• " CoaltriCliOfl Cosh _,064,1.13 5,23~,O71 7,871,883 ~,292,128 2,898,078 

Ilhrronn.clin, linll 12' 125 0 0 0 42,200 1,055,000 0 0 0 0 

Ri,M-of-b, I 125,oool.ilt 0 0 0 0 8 199,811 0 • 0 0 

Sub-tohl IDttre.IKHa, liD" 0 0 1,2~,'1I 0 

IOIAi. CDNSIRutJlOll COST ',876,095 18,..o,489 9,143,194 9,093,042 2,or.u.,571 .... -... ......... . ........ ......... .lI ....... 
(nlUHrI., 1,,4 to.,tractJon Conhl,"CY 201 1,1~,219 7,712,098 1,828,639 1,818,608 ~91,316 

I .. l ..... hhon Ai.llti,trlho" 171 1,810,123 1,886,710 1,"',212 1,1~,911 603,142 
Fi .. ntul - Int" .. t O".n, C ... t AIt" lot " n 491,482 2,171,173 m,la2 510,W 1",041 

IDIAl CAPITAl CDST 12,960,m 56,450,~ 1l,350,'26 1l,277,297 4,317 ,077 ...... _. _a ....... .._ .... , Uaaa:a-... a.a.5 ••• & 

IOIAl UOSU'lDIR COSI 0 39,721,604 

__ COSIS 

----------------------------.-----------
,. .... ttI S,.t •• Dolt S .... in 8_511 20 ,. ... elF •• 10567 1,369,538 3,137,281 1,171,493 2,In,762 2,811,762 
,.", .. ttI R_ •• 1t Otllt hr'itt '.51, 40 , .... elF· .08841 0 3,511,717 3,511,7'7 3,511,717 3,~II,7.7 

bll".i, 0 • ft 0.21 I ....... i' t., 'Olt I 1.2 0 21,71' 21,711 28,71' 11,711 

Ro. IIot" ,.., Shli DO 0 • ft 31 • IIWS ,., 'Olt • 1.2 0 3,956 4,050 5,994 8,100 
••• IIolt, ,.., 5ht .. 11 Eo .. " lip •• 1 .... 1'0 .SO ... I .... ' • ",'II 7',420 11',061 156,IJI 
Roo IIot" h,.lin 0 , ft 11 I II 'i,.n .. t., ... t • 1.2 1,664 ",914 69,914 109,'" 109,." 

IIot .. I ... tunt Ph.1 0 , " '0.:1:1/1000 ,.1 1,212,538 1,523,.93 1,826,825 2,131,988 2,402,97' 
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INTRODUCTORY PROVISIONS 
Texas Administrative Code Secticus 363.1-363.4 

The following rules arc promulgated under the authority of 
Section f.l01, Texas Water Code. 

S363.1. Scope cf Rules. These sections, adopted pursuant to 
the Texas Water Code, S6.101, shall govern the board's Water Lo~n 
Assistance Program, Water Development Program, Water, Wastewater 
and Storage Facilities Acquisition Program, Water Quality 
Enhancement Program, and Flood Control Program as authorized by the 
constitution of the State of Texas, Article III, SS49-c, 49-d, 
49-d-1, 49-d-2, and 49-d-3 anc Texas the Water Code, Chapters 15, 
16, and 17. 

S363.2. 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 political subdivisions who shall formally 
petition the board for approval with respect to a particular 
project, proposal, or request by filillg the necessary application 

.--documents required by these sections. 
Board - The Texas Water Development Eoard. 
Change order - The documents issued by the participating 

pcliticaJ subdivision, with concurrence of the contractor upon 
recommendation of the project 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, additions 
or deletions of work to be performed pursuant to the cont~a~t or a 
change in costs for work perfor~ed 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 subdivision 
for purposes of developing, constructing, or acquiring a project. 

Comoission - 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 supply is made available for future or 
alternative uses. 

Construction - Anyone or more of the followinq: 
(A) pr~liminary planning to determine the feasi

bility of a project7 
(B) engineering, architectural, environmental, 

legal, title, fiscal, or economic studies: 
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PFOCEDURE FOF STATE ACCtISITIOK 
INITIATED BY THE BOAPC 
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Texas Administrative Code Section 363.141 

The following rule is promulgated under the authority of 
Section 6.101, Texas Water Code. 

S363.141. General. The board may initiate proceedings for 
state acquisition under Texas Water Code, ~16.131 and S16.132, ir
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 requirements of Texas 
Water Code, Chapter 16, Subchapter E. 
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The board shall provide the water client reasonable 
notice of the board's consideration of termination 
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: 

(8) other provisions appropriate to the subject of the 
transfer agreement including provisions setting 
standards for operation and maintenance of the 
project. 

(b) The attorney general of Texas shall approve as to 
legality any contract authorized under this subchapter. 
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POST-CONSTPUCTION RESPONSIBILITIES 
COMPLIANCE PROCEDURE 

Page 1 of 2 

Texas Administrative Code Section 363.ICl 

The following rule is promulgated under the authority of 
Section 6.101, Texas Water Code. 

§363.l8l. 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) 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 inadequately opera teo 
and maintained to the extent that the project 
purposes are not being properly fulfilled or that 
integrity of the state's investment is be~ng 
endangered, the executive administrator shall 
require the participating political subdivisior-c to 
take corrective action: 

(2) 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 addition 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. 

(3) 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. 
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IC) 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 S49-d and from bonds dedicated to use for the 
purposes of those sections under the Texas Constitution, Article 
III, S49-d-2. 

Direct cost - The principal amount the board pays or 
agrees to pay for the state's interest in facilities acquired by 
the board. 

Financial assistance - Loans by the board pursuant to the 
Teyas Water Code, Chapters 15 and 17, or state facilities 
acquisition pursuant to the Texas Kater Code, Chapter 16. 

Firm annual yield - 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 
__ of flood control funds by the purchase of bonds or other 

)hligations of a political subdivision to finance a project fer 
flood control as authorized by the Texas Constitution, Article III, 
S49-d-2 and by the Texas Water Code, Chapter Ii, Subchapter H. 

Master agreement - The agreement between the board and 
the participating political subdivision for a project in ~hich the 
board had acquired or is to acquire an interest. 

Net effective interest rate - The rate of interest 
computed by dividing the total value of all int.erest coupons 
attached to the bonds included in an issue after deducting all 
premiums and adding all discounts involved by the total number of 
years 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 yield, 
efficiency, economics, 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 participation under the Water Loan Assistance Program, 
Water Development Program, Water, Wastewater, and Storage Faci
lities Acquisition Program, Flood Control Program, and/or the Water 
Qc~lity 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, 
S52 or Article XVI, SS9; any interstate compact commission to which 
the State of Tey.aE is a party: any municipal corporation or cit~', 
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whether operating under the Constitution of the State of Texas, 
Article XI, §5 (Home Rule Amendment), or under the general law; any 
county; and any nonprofit water supply corporation created anc 
operating pursuant to Texas Civil Statutes, Article l434a. 

Permit - Includes anyone of the following: 
(A) the authority granted by the commission to 

appropriate, divert, and use state waters; 
(B) the authority granted by the commission to 

construct a dam and reservoirJ 
(C) the authority granted by the commission to 

establish the treatment which shall be given to 
and the conditions under which waste may be 
discharged into or adjacent to waters in the 
state; ar.c 

(D) plan approval required by the Texas Kater Code, 
§16.236, for projects that change the flood 
waters of a stream. 

Project - Any engineering undertaking, acquisition or 
construction for the purpose of anyone or more of the following, 
as applied to the Water Loan Assistance Program, Kater Development 
Program, Water, Wastewater, and Storage Facilities Acquisition 
Program, Water Quality Enhancement Program, or Flood Control 

-Program, as may be appropriate: 
(1\) conservation and development of the surface or 

subsurface water resources in the ~tate of 
Texas, including the control, storage, and 
preservation of its storm and flood waters and 
waters of its rivers and streams for all uEeful 
and lawful purposes by the acquisition, 
improvement, extension, or construction of 
dams, reservoirs, and other water storaqe 
facilities, including underground storage and 
the acquisition or purchase of riqhts in the 
underground water and the drillin~ of wells; 

(E) development of the saline and brnckish water 
resources in the state, including any system 
necessary for desalting; 

(C) transportation of water, including any system 
necessary for the transporting of water to 
filtration ana treatment plants or from 
filtration and treatment plants to storage, 
including facilities for transporting waters 
from such storaqe or plants to wholesale 
purchasers; 

(D) water treatnent, including filtration and water 
treatment plants and wastewater treatment 
plants; 

(E) treatment works, includinq any devices and 
systems used in the storage, treatment, re
cycling, and reclamation of waste or which are 
necessary to recycle or reuse water at the most 
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economical cost over the estimated life of the 
works; 

(F) structural and non structural flood control and 
drainage facilities, including any property and 
any system of canals, drainage channels, dams, 
reservoirs, detention ponds, siphons, or combi
nations thereof, intended to protect human lif~ 
or property or essential as an integral part of 
other kinds of projects eligible for financial 
assistance. 

Project engineer - The engineer 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 incorporates multiple servjc~ 
areas or drainage areas into an areawide service facility, thereby 
reducing the number of requiree 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 £ize of which is determined by anyone or combination of 
population, number of governmental entities servea, and/or service 

__ capacity. Regional wastewater treatment facilities may also include 
those identified in the approved state water quality management 
plan and the annual updates to that plan. 

Storage client - Any person acting within his authority 
~'ho acquires or seeks to acquire by purchase, transfer, or lease 
all or any part of the storage fecilities owned by the state 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 ~ost 
economical cost over the estimated life of the works, including 
intercepting sewers, outfall sewers, pumping, power, and other 
equipment and their appurtenancesJ extensions, 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 
purpoGe of treating, neutralizing or stabilizing waste: or 
facilities to provide for the collection, control and disposal of 

-- waste. 
Waste - The same meaning as provided by tre Texas Water 

Code, S26.00l. 
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~astewater client - Any person actin~ within his 
authority \olho acquires 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 regional wastewater treatment and/or collecti~n 
facility, whether existing or planned, in , ... hich the board has an 
interest. 

Water client - Any person actin~ within his authority \olho 
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 outlining the methods 
and means hy which water conservation may be achieved. 

Water conservation program - A co~prehensive description 
and schedule of the methods and means to implement and enforce a 
water conservation plan. 

Water development bonds - Bonds authorized by the Texas 
Constitution, Article III, S49-c, and S49-d, and bonds dedicated 
to use for the purposes under Texas Constitution, Article III, 
S49-d-2. 

Water development program - Procedures for the investment 
of development funds by the purchase of bonds or other obligations 

- ;.ssued by a political subdivision to finance a project ae: 
authorized by the Tey.as Constitution, Article III, Sections 49-c 
and 49-d. 

Water facility - The whole or any definable part or 
portion of a regional water treatment and distribution facilit.y, 
whether existing or planned, in which the board has an interest. 

Water Loan Assistance Program - The procedure for the 
investment of water loan assistance funds by contracts to purchase 
bonds issued by a political subdivision to finance a project as 
authorized by the Texas Water Code, Chapter 15, Subchapter C. 

Water quality enhancement bonds - The Texas water 
development bonds authorized by the Tc,:as Constitution, Artic~.e 
III, S~9-d-l, and bonds dedicated to use for the purposes of that 
section by the Texas Constitution, Article III, S4S-d-2. 

Water quality enhancement funds - The proceeds from the 
sale of Texas water development bonds issued under the authority ~f 
the Texas Constitution, Article III, S49-d-l, and proceeds from 
bonds dedicated to use for the purposes of that section by the 
Texas Water Constitution, Article III, §49-d-2. 

Water quality enhancement loan - The purchase by the 
state of the bonds or other obligations of a political subdivision 
with water quality enhance~ent funds. 

Water Quality Enhancement Program - The procedure for the 
investment of water quality enhancement funds by the purchase c= 
bonds issued by a political subdivision to finance treatment works 

--for the purposes authorized by the Texas Constitution, Article III, 
§49-d-1. 

Water treatment client - Any person acting within hi~ 
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 distributio 
facilities owned by the state in a particular regional water 
treatment facility. 

Water, Wastewater, and Storage Facilities Acquisition 
Program - The procedure for investment of development funds in a 
project b~' the purchase or acquisition of an interest in such 
project as authorized by the Texas Constitution, Article III, §4 
and S49-d-2, and pursuant to the board rules. 

S363.3. Definition of Terms for Flood Control Program. Th 
following words and terms, when used in this chapter, in relatio 
to the Flood 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 develop~ent bonds issued under the authority of the Texas 
Constitution, Article III, S49d-2, and reserved for flooo contre 
purposes. 

Floodplain - Land subject to inundation by the 
100-year-frequency flood. 

Floodplain management plan - A comprehensive plan for flooc 
co~trol within a watershed, based on analyses of alternative 
nonstructural and structural means of reducing flood hazards, 
including assessments of costs, benefits, and enviror~ental effe 
and may include preliminary design of structural flood control 
projects. 

Nonstructural flood control - Includes such neasures as 
(A) acquisition of floodplain land for use as public 

open space: 
(B) acquisition and re~oval of buildings located in c 

floodplain: 
(e) relocation of residences or buildings removed fre 

floodplain: and 
(D) zoning and other ordinance controlled use of 

floodplains. 
Structural flood control - Includes such oeasures as con

struction of stormwater retention basins, enlargement and/or 
realignment of stream channels, and modification or reconstruct. 
of bridges. 

100-year flood - The peak flood discharge of a stream, baSI 
upon statistical data, which would have a 1.0% chance of occurr 
in any given year. 

S3G3.4. Suspension of rules. The board may suspend 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 facts or 
circumstances render such waiver of the rule appropriate in a 9 
instance. 
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POLICY DECLARAT!ONS 
Texas Administrative Code Sections 363.31-363.38 

The following rules are promulgated under the authority of 
Section 6.101, Texas Water Code. 

S363.3l. General Policies. 
(a) 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 intere~t: to implement projects and programs 
necessary to further orderly development and management 
of the states water resources: to maintain and enhance, 
where feasible, t~e 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 legislature and 
the people of Texas as expressed through enactment and 
voter approval of Douse Joint Resolution 6 and House Dill 
2, 69th Legislature, 1985. The programs implemented by 
these sections will continue to assi~t eligible political 
subdivisions of the state which are unable to impleme~t 
projects without state assistance (commonly referred to 
as hardship loans), as the water development fund has 
~one in the past, and will further the orderly develop
ment of regional water and wastewater facilities and 
flood control measures through loans and through state 
participation, where applicable, in water and wastewatc~ 
projects. 

(b) In accordance with the provisions of House Bill 2, 69th 
Legislature, 1985, the board will encourage local 
political subdivisions of the state to implement regional 
water supply and wastewatp.r treatment facilities, 
consistent with the Texas Water Plan and the State water 
Quality Management Plan, and flood management measures, 
where such facilities and 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 be issued 
by the board to provlde funds for state participation in 
projects, and also expand the types of water-related 
projects and measures eligible for state participation. 
Orderly planning and implementation of regional 
facilities will hopefully mitigate existing problems 
which have resulted from Froliferetion of multiple, 
commonly inefficient, and generally more costly water and 
wastewater systems in urban areas of th~ ~tate, and may 
also prevent such problems from occurring in rapidly 
developing areas. 
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(c) Whenever possible, where state financial aSEistance iE 
necessary to implement a prcject, it is the board's 
preference that the application be filed under provisions 
of one 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 subdivisionn to use their own 
financial resources to the maximum extent possible, anc 
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 to 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 anc 
social problems, the board will consider state financial 
assistance in accordance with legislative intent 
expressed in House Bill 2, 69th Legislature, 1985. 

(d) It is the policy of the board to promote the conser'.'ation 
of water in the state by requiring implementation of 
those practices, techniques, and technologies that will 
reduce the consumption of water, reduce the loss or waEte 
of water, improve efficiency in the use cf water, or 
increase the recycling and reuse of water sc tllat a water 
supply is made available for future or alternativ~ u£es. 

S3€3.32. Eligible Facilities. 
(a) It is the policy of the board to finance water supply 

projects involving reservoirs, wholesale storaqe and 
distribution systems, wells, and filtration and water 
treatment plants, including any system necessary to 
transport water from storage to points of retail di~
tribution or from source or storage to filtr~tion and 
treatment plants, or points of retail diEtribution. 

(b) It is the policy of the board to finance wastewater 
projects involving collection systems and treatment 
facilities. 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. 

(c) 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 anv 
other political subdivisions. -

(d) 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 th~ 
magnitude of flooding problems in the stute and the 
limited funds available to the board to assist political 
subdivisions in correcting these problems. It is there
fore the policy of the board to place a 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 control 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 bo~rd's financial assistance. 

If) In the absence of any legislative appropria~ion for 
operation and maintenance expenses or other sources c! 
revenue specific~lly for that purpose, the board will not 
bear any portion of the operation and maintenance ex
penses for state-owned interest in any water, wastewater 
or storage facilities acqUisition project, and any state 
interest is acquired without the assumption of any 
obligation relating to future operation and maintenance 
expenses. This section is subject to the provisions of 
the Texas Water Code, 516.1341. 

S363.33. Requirements as to Maturity. It is the policy of 
the board to structure financiaJ assistance to applicants such that 
the board can maximize the financial r~sources available to the 
board. The maturities on loan repayments anc projected schedules 
for the purcha£e of the state's interest in a state ~cquisition 
project shall be structured in such a manner so as to encourage 
maximum utilization cf any other public or private sources of 
funding. 

S363.34. Financing Requirements Beyond Current Board CaFabil
ity. If the board does not have sufficient financial resources 
available to meet the needs of all applicants for financial assis
tance, the development fund manager will prepare a conplete report 
on such applications as if funds were available, and will recomme~d 
to the board that each particular project be included in, or 
excluded from, the board's biennial budget request to the Jeais
lative budget board and to the presiding officers of each house of 
the legislature and to the governor. The list of such projects 
includ~d in the board's biennial budget request shall include: 
relevant information on each project, a determination as to wh~ther 
or not the project is consistent with the amenderl Texas Kater Plan 
and/or the current State Water Quality Managenent Plan, local and 
regional plans, the potential environmer.tal impacts of the project, 

--and recommendations concerr.ing the terms under which financial 
assistance should be made as well as projected funds that would be 
required during each ensuing biennium to ~omplete the project. 
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S363.35. Per~its. The board will re~uire an applicant 
seeking as~jstance under the water, wastewater, and storage facil
ities acquisition program to obtain appropriate state permits 
before the board will extend a commitment fer financial assistance. 
The board may make co~itments 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. 

5363.36. Participation. The legislature is empowered to 
place biennial limitations on the water, wastewater and storage 
facilities ac~uisition program in order to control potential draws 
on the gener~l revenue fund, to increase the number of facilities 
constructed, and to minimize financial risks tc the state. In 
furtherance of these legislative objectives, and in order to assist 
the board, 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 policy 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 optimum 
development of the state's water resources and implementation of 
regional water supply, wastevater treatment, and flood control 
facilities, where appropriate. 

§363.37. Ancillary Recreational Facilities. The board will 
consider applications by participating political subdivisions for 
assistance to\o.'ard the purchase of land required for development of 
needed recreational fQcilities associated with a project. The 
primary emphasis in considering the recreation~J 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 faci1-
ities: 

(1) shall be an integral part of the proposed project: 
(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; 

(") shall have been submitted to the- Texas Par}:s and 
Wildlife Department and/or other agencies having 
responsibility and jurisdiction in the premises fClr 
review and comment as to: 
(A) the facilities fer which there ~s the greatest 

need; and 
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(8) adherence and consistency with any existing 
regional out door recreational plan and Texas 
Outdoor Recreation Plan: 

(6) be supported by a system of fees and charges, where 
practicable, for use of recreational areas to ensure 
proper operation and maintenance of such facilities 
and recoupment of the state's investment therein. 

S363.38 Lending Rate. 
(a) Policy - It is the policy of the board through the 

implementation of the lending rate to serve the 
communities of the state by passing on the credit of the 
state to political subdivision~ in the form of loans with 
intere~t rates which reflect the state's cost of funds. 
The board will establish rate scales for each maturity of 
loans to political subdivisions. !n establishing the 
lending rate scales, the bo~rd 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 scale, in light 
of current market conditions, and should there be 
substantial changes in narket conditions, alter ,the scale 
if changes are necessary. 

(b) Implementation - The rate scale applied nay 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 quality enhancemeJlt 
projects: and the third includes flood control Frojects. 
Within these groups, scales may be categorized hy the 
type of pledge received. The board reserves the right to 
determine the lending rate scale applied and maturity 
schedule for each loen. 

(c) Special Projects - The board may, from time to time, be 
approached by political subdivisions with proposed 
projects which may require special financing by the 
board. Because of the special and unusual 
characteristics of these projects, separate lending rate~ 
for these projects may be established to fit the special 
circumstance that may be applicable to these projects. 

(d) 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 proceeds. For 
this reason, financial assistance commitments will remain 
in effect for no longer than 270 days; however, the 
applicant may request that the board extend this 
corr~itment beyond the original 270 days. ~f the board 
extends the loan commitment beyond the 270 days, it 
reserves the right to assess a fee for the~e extensions. 
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Each fee will be established on a cuse-by-cdse basis 
after board consideration and approval. 
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APPLICATIO~~ TO THE BOARD 
Texas Administrative Code Sections 363.S2-363.6C 

The following rules are promulgated under the authority of 
Section 6.101, Texas Water Code. 

S363.52. 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 fer finan
cial assistance. The determination of eliqibili ty \<,'i11, 
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 assistance: 
(1) legal narne(s) of applicant and authority of law 

under which created: 
(2) narne, title and address of official correspondent or 

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 subdivisions; 

(4) name and address of project engineer; or if engi
neering will be performed by a federal agency, the 
name and address of the office of the federal aqency 
performing such work; 

(5) name and address of legal counsel for applicant. In 
an application for financial assistance which 
envisions the purchase of applicant's bonds by the 
board, the name and address of bond counsel is 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 demonstratinq 

the project need and timing of need in suffi
cient detail to support and justify the proj
ect: 

(C) the total estimated cost and allocation of cost 
to each purpose such as water supply, recre
ation, flood control, transportation, or sewaqe 
treatment; 

(D) if a darn and reservoir project is proposed, the 
estimated firm annual yield and propose~ 
reservoir capacities for conservation storage, 
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sediment ~torage, flood control storage, and 
storage for other purposes (specify each 
purpose) : 

(E) proposed allocation and source 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: 
(7) if a federal project, the name of the federal agency 

ane the extent to which federal planning has pro
gressed. If a federal grant is involved, the amount 
of the total federal grar.t and the status of the 
application for the federal grant: 

(8) 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 project, 
including the stage to which any such procedures 
have pro~ressed: 

(9) information on the basis of which the board can 
determine whether: 
(A) the state will recover its invest~ent: 
(B) the cost of such facilities to be acquired 

exceeds current financing abilities of the ~rpa 
involved: and 

(e) whether such facilities can be otherwise 
financed without state participation: 

(10) status of any proceedings to obtain a permit or 
other authorization from the commission or any other 
state of federal agency: 

(11) 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 recovery of 
the board's investment in the project from 
revenues, repurchase obligations of participat
ing political subdivisions, or both: and 

(e) evidence that the proposed facilities are 
consistent with the objectives of the state 
water plan and/or the state water quality 
management plan: 

(12) required general information regardin~ any existing 
water conservation program, includi~g 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 effi

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 and reuse; and 
(J) water conserving landscaping; 

(13) if an exemption from the water conservation progra~ 
is requested under the Texas Water Code, Sections 
l5.l06(cl or l7.l35(c), information bv which the 
board can determine whether: . 
(AI an emergency exists: 
(B) the amount of financial assistance requested is 

$500,000 or less: or 
(Cl submission of a program is not necessary to 

facilitate water conservation. 

§363.53. Required Environmental Data. The applicatior. shall 
ddress the environmental effects of the project in accordance with 

the requirements of S341.21-341.26 of this title (relating to 
Environmental Impact Statements) and §341.41-34l.43 of this tit!e 
(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
roine if a complete environmental impact statement should be pr~
pared, or if an environmental assessment following §34l.42-34l.43 
of this title (relating to Guidelines for the Preparation of 
Environmental, Social, and Economic Impact Statements) will be 
sufficient. Normally, environmental impact statements will be 
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 gUidelines 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 advisors and/or consultants, contir.
gencies, and interest during construction. 
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( b) 

(c) 

(d) 

(e) 

(f) 

The following information is to be furnished when the j 
applicant proposes to sell bonds to finance the pro~ect, I 
whether the purchasers are to be the board or others than I 
the board: 
(1) citation of statutory authority for issuance; j 
(2) type of bonds (i.e., general obligation, revenue, or 

combination). If revenues are to be pledged, state I 
the source and nature of such revenue; I 

(3) amount of the issue: I 
(4) full name of issue(s): I 
(5) approximate date of issue (s); I 
(6) proposed maturities: and I 
(7) details of option for prior payments. 
The applicant shall submit the amount and source of any j 
funds to be expended on the project. 
If applicant is authorized by law to levy and collect ad I 
valorem taxes, give the information in paragraphs (1) and l 
(2) of this subsection. I 
(1) If such right and power have been exercised, give I 

the following information for each of the five I 
preceding years: I 
(AI assessed valuation of taxable property; 
(S) ratio of assessed valuation to actual market j 

value in a specified year: 
(e) maximum tax rate permittee by law per $100 of I 

assessed valuation; I 
(D) aggregate rate of all taxes levied and aggre- I 

gate amount in dollars of taxes collected; I 
(E) total amount in dollars of taxes collected; a~ 
(F) distribution of tax rate as between interest I 

and sinking fund and other purposes. 
(2) If applicant is newly created, or if it has never j 

exercised its taxing power, give the following 
information: 
(AI assessed valuation of taxable property if 

valuations have been established, and if nct~ 
the estimated total amount of the assessed I 
valuation of taxable property. Indicate I 
whether the figure represents actual valuatil 
or an estimate; and 

(S) maximum tax rate permitted by law per $100 cj 
assessed valuation. 

The applicant shall give details of any limitation I 
governing amount of bonded or general obligation debtl 
which applicant may incur. I 
If applicant has bonds outstanding which are payable I 
wholly or in part from ad valorem taxes, the fOllOWir.

j information shall be submitted: 
(1) a complete description of each such issue of bor 

including title, date, interest rate, maturitie~ 
amount outstanding, and prepayment options; 

~----------_/ 

j 

j 

j 
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(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. 
(g) 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. 

(h) If project for which state participation is desired is 
for purpose of extending, enlarging or improvin~ 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 or patrons of system. 

(i) 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. 

(j) If applicant has bonds outstanding which are payable 
either wholly or in part from net revenues of a system or 
facility in connection with which the current project is 
planned, the following information shall be submittec: 
(1) a complete description of each such issues of bonds, 

inclucing 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. 

(k) 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. 

(1) 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. 

(m) 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 prececing fiscal year. (Not requirec i= applicant 
has no operating history). 

(n) Where the project 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 any 
bonds to be issued. 

S363.55. Required Engineering Feasibility Data for Water 
Supply 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) 

( 2 ) 

( 3 ) 

( 4 ) 

( 5 ) 

(6 ) 

(7) 

(8) 

( 9 ) 

legal name of applicant and authority of law under 
which it was created and operates: 
name, address, and telephone number of project 
engineer: 
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): 
if water development and/or water facilities acqui
sition project, the need for the project, including 
proposed purposes for which water will be stored 0r 
used and places of use for the water and projections 
of future estimated needs, uses and places of use 
for the water: 
a description of facilities to be acquired or 
replaced: 
proposed improvements or enlargements of exi£ting 
facilities: 
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; 
the relationship of the project to other existing 
and proposed facilities in meeting long-range water 
quantity or water quality needs; 
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, and 
engineering aspects involved: 
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(10) if a darn and reservoir project, the proposed conser
vation, sediment, flood centrol, and other storaoe 
capacities; corresponding areas and elevati0ns; the 
expected firm annual yield; expected quality of 
water impounded; and existing water rights and 
purposes of use affected by the project: 

(11) total estimated cost and allocation of cost of each 
of the project purposes. Sufficient detail should 
be provided to support the estimated costs; 

(12) when a public water supply project is proposed, 
consideration of the minimum requirements of the 
Texas Department of Health relative to quantity and 
storage: 

(13) when a dam and reservoir is proposed: 
(A) an area map on which the entimated acreage to 

be acquired and the proposed project take-line 
encompassing such acreage are shown. The area 
shall be delineated on a topographic quad sheet 
or equivalent such that areas can be easily 
determined: 

(B) a detailed ~ross appraisal report, including a 
land-use and improvement summary for all 
proposed land purchases, prepared by a profes
sional land appraiser. An additional land 
appraisal report may be required at the dis
cretion of the board. The land values ~0 
determined shall be used as a basis for fea
sibility calculations. The estimated total 
land acquisition cost should include a pro
vision for projected appraisal, title search, 
legal, and other associated costs: 

(e) description of all improvements (including 
roads, cemeteries, railroads, and public util
ities) in the project area that must be re
located or protected: 

(D) letters, agreements, or other evidence from 
owners and/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: 

(14) a geologic evaluation of the site, accompanied by 
drilling logs showing sufficient density of test 
holes and sufficient litholooic details to indicate 
that a suitable development site has been selected: 
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(15) 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~ 

(16) 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~ 

(17) the engineering report, which shall be signed and 
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, and which report shall not be more than six 
months old. If the report is more than si>: 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 detailp.d updated cost 
estimate shall be provided~ and 

(18) additional information or data which the executive 
administrator or development fund manager may 
require, including additional subsurface explo
rations prior to the submission of the application 
or as a condition precedent to final approval. 

§3€3.56. Required Enginep.ring Feasibility Data for Flood 
Control Projects. The applicant shall submit for approval four 
copies of an engineering feasibility report. Prior to 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 following infor
mation: 

(1) 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 to 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, bayou or 
other channels and their tributaries within the 
planning area. 

(2) If the proposed loan is for structural or nonstruc
tural flood control, the following information ~lill 
be required: 
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(A) the name of the political subdivision and its 
principal officers; 

(B) a citation of the law under which the political 
subdivision operates and was created; 

(e) a description of the flood control measures for 
which the financial assistance will be used; 

(D) the estimated total cost of the measures; 
(E) the amount of state financial assistance 

requested; 
(F) the method for obtaining the financial assis

tance, whether by purchase of bonds or purchase 
of other obligations of the political subdivi
sion; 

(G) the plan for repaying the financial assistance; 
(H) the availability of revenue to the political 

subdivision, from all sources, for the ultimate 
repayment of the cost of the project, including 
interest; 

(l) the capacity of the watershed to accommodate 
stormwater runoff; 

(J) 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; 

(X) whether the project will increase or decreRse 
the volume or rate of stormwater runoff into 
any channel in the watershed; 

(Ll the effect of the project on surface water 
elevations within the watershed and any down
stream watershed; 

(M) the relationship of the project to any flooci
plain management plan for the watershed: 

(N) whether adequate consideration was given to the 
effects of the project with regard to eros~on 
and sediment control; 

(0) 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 

(P) additional information on or data which the 
executive administrator or development fund 
manager may require. 

§363.57. Required Engineering Feasibility Data for Wastewater 
Projects. The applicant shall submit for approval four copies of 

__ an eng~neering feasibility report. 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 regardin9 design criteria for 
sewerage systems listed under S317.1(b) of this title (relatin9 tc 
General Provisions) 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. 

S363.58. Required Legal Data. 
(a) 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 th~ 
reasons why other financing is not available to defray 
the entire project cost. 

(b) If a bond election is required by law to authorize the 
issuance of bonds to finance the project, such election 
should be held prior tc. consideration of the application 
by the board. Applicant shall provide the d~velopment 
fund manager with the election date and election results 
as to each proposition submitted. 

(c) 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 th~ 
board, authorizing the submission of the application, 
designating the official representative for executing the 
application and appearance before the board, and contain
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 project without state investment may also 
be required by the board. 

(d) 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. 

(e) If financing of the project will require 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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certified copies of such contracts to the development 
fund manager. 

(f) The applicant shall submit a pro forma draft of an 
ordinance, resolution, or similar instrument to be 
adopted by the governing body authorizing 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 board 
is made, such ordinance, resolution, 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 fund~. All 
proceeds from the sale of bonds to the board and all 
other proceeds acquired by the political subdivisicr 
to construct or acquire the project shall be placec 
in the construction fund. All proceeds in the 
construction fund shall be used for the ~ole purpo~e 
of constructing the project as approved hy 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 hy the 
development fund manager relating to the parts of 
the project not constructed in accorcance with the 
plans and specifications, to the nearest multiple of 
$1,000 or $5,000, depending upon the denomination of 
the bonds being sold. Thereupon, the board shall 
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cancel and deliver 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 bther 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: 

(3) 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; 

(4) that the participating political subdivision shal: 
maintain adequate insurance coverage on the project 
in an amount adequate to protect the board's inter
est: 

(5) that as built plans be provided to the board: and 
(6) that the issuer will implement any water 

conservation program required by the board until all 
financial obligations to the State have been 
discharqed. 

(7) 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. 

(g) 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. 

(h) 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 cornreis
sion, as is appropriate, for any and all 
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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 be in 
such form as to constitute an agreement for the 
benefit of any other third party or parties other 
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 construction in substantial 
compliance with the plans and specifications and in 
accordance with sound engineering principles and the 
terms and provisions of the construction co~tracts. 

(3) The applicant shall submit such other provisions as 
may be deemed necessary to provide the board and the 
participating political subdivision adequate centrol 
to ensure that materials furnished or work performec 
conform with the prOVisions of the constructicn 
contracts. 

(i) The applicant shall submit copies of any proposed or 
existing contract~ for consultant service~ necessary for 
construction of the proposed project and included as part 
of the total cost of the project. 

(j) 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. 

(k) 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. 

(1) The applicant shall submit a copy of any proposed or 
existing lease or other agreement transferring interests 
in any land acquired for the project. 

(m) The applicant shall submit other information, plans, and 
specifications requested by the board or the executive 
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administrator which are reasonably necessary for an 
adequate understanding of the project. 

S363.S9. Required Water Conservation Plan. 
Ca) 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. Bp.fore 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 a~inistrator 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 conditions. 
The executive administrator shall review all water 
conservation plans submitted as part of an application 
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. 

(b) An applicant may elect to submit the required water 
conservation plan after the board approves its 
application for assistance but before any funds are 
released. In such case, the applicant shall submit the 
conservation plan to 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 approve, 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. 

(c) 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 S363.S2(b) (12) of this title (relating to 
Required General Information). Reasons for not including 
any of the elements stated in S363.S2(b) (12) of this 
title (relating to Required General Information) shall be 
clearly stated. The plan shall effectively address the 
following: 
(1) need for the goals of a water conservation prograrr; 
(2) methods to reduce water consumption; 
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(3) methods to reduce the loss or waste of water; 
(4) methods to improve efficiency in use of water; and 
(5) methods to incrp.ase the recycling and reuse of 

water. 
(d) 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 providee 
is $500,000 or less, or implementation of a water 
conservation program is not reasonably necessary to 
facilitate water conservation. 
(1) 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 or 
emergency population relocation); (C) a 
disaster has been declared by the governor or 
president; or (D) the Governor's Division of 
Emergency Management of the Texas Department of 
Public safety has determined that an emergency 
exists. 

(2) The board shall review an application for which an 
emergency is dete~ined to exist six months after 
the board commits to financial assistance, and al~o 
at the time of an~' extensions of the loan 
commitment. If the board find~ that the emergency 
no longer e~ists, it may then require submission, 
within six months, of a water conservation plan 
satisfactory to the board before making any furthe~ 
disbursements on the commitments. 

(3) Submission of a plan is not necessary to fac~litate 
water conservation if the applicant already has a 
program in effect that meets the requirements of 
subsection (a) of this section and of S363.85 of 
this title (relating to Water Conservation Program 
Prerequisites) . 

f363.60. 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 hCTION BY THE BOARD 
Texas Administrative Code Secticns 363.71-~G3.72 

The following rules are promulgated under the authority of 
Section 6.101, Texas Water Cod~. 

S363.7l. 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 recommendation by the develop~ellt 
fund manager that such applicaticn is complete and in order for 
board review, the application shall be scheduled on the agenda for 
board consideration not earlier than the s~cond 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 tirn~ 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 Board on Application. At the 
conclusion of the meeting to consider the project, the belard may 
resolve to approve, disapprove, amend, or continue consideration of 
the application. If the board commit~ itself to participate in the 
project, such commitment for fin~ncial assistance shall expire 270 
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 board by application 
filed with the development fund manager. Prior to referring such 
request to the board for consideration, the development fund 
manager may re~uire the refiling of or updating of informatio~ 
contained in the original application. After such information i~ 
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 repr~sentative. 
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PREREQUISITES TO PILEASE 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. 

S363.81. Engineering Design Data Prerequisites 
(a) An applicant seeking financial assistance for flood 

control, water and storage projects, pursuant to the 
Water Development Program, the Water, Wastewater and 
Storage Facilities Acquisition Program, the Water Loar. 
Assistance Funa, or the Flood Control Program shall 
submit for development fund manager approval three copies 
of plans, specifications, and an engineering report on 
the project, which data shall be as detailed as would be 
reauired for submission to contractors biddino on the 
work, and which shall include, as appropriate: 
(1) analyses of the quality and quantity of water to be 

used. If a dam and reservoir project is proposec, 
complete hydrology, flood routing, anc storage 
capacities ft~d corresponding elevations shall be 
provided: 

(2) details of the hydraulic gradient calcul~tions for 
pipelines and/or open channels based or. m<lximum flc"'
conditions: 

(3) if a dam and reservoir project is involved: 
(A) a topographic map of the do~ site with coptour 

intervals not e~ceeding 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 ~p e::isting 
map is used, the source and date of such map 
shall be given: 

(E) a geologic evaluation of the project 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 da~ 
site taken on the axis of the dam and 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 at the site and shall be of 
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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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; 

(e) a soils report giving the recommended 
embankment slopes, berms, etc.; location of 
types 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 tests 
performed should be included. Thjs informction 
shall also be shown and correctly plotted on 
the plans, on both plan view and elevation. A 
soilE engineer assisted by a geologist, when 
necessary, shall be responsible for the 
planning and supervision of field studie~; 

(D) cross sections of the dam embankment and 
spillway sections at the maximum width sectio" 
showing complete details and dimensions; 

(E) 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; 

(4) 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 

(5) if a pipeline is proposed, the location shown by 
stationing and bearing. Profiles of proposed 
pipeline routes will also be required. 

(b) 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 thre~ 
copies of plans and specifications and an engineering 
design report, each of which shall confor~ to the 
requirements regarding design criteria for sewage systems 
in §317.1(b} of this title (relating to General 
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Provisions) and shall be as detailed as would be requirec 
for submission to contractors bidding on the work. The 
commission shall also review and approve 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 anc 
maintenance manual for the sewerage system. The final 
operation and maintenance manual shall be submitted for 
approval by the time construction is 90% complete. If a 
federal grant or loan is involved, the applicant may also 
be required to submit additional documents to satisfy the 
requirements of the Environmental Protection Agency's 
Construction Grant Program, Public Law 92-500, Title II. 

(c) All applicants shall comply with the following. 
(1) The plans and 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 0: 
details, and shall bear the seal and signature of ~ 
registered professional engineer. 

(4) All 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 fund 
manager may require the submission of additional 
engineering data and information, if deemed necessary. 

§363.S2. 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 rnanag~r's 
approval. 
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(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. In 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. 

(c) In the event of necessity for release of funds ir. 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 th~ estimated total project cost. 

(d) The applicant should include, within the general outline 
of the procedures, the qualifications of the personnel 
proposed for appraisal work, and the qualificatior.s of 
land agents. 

(e) The foregoing is not intended to be inclusive of ull of 
the procedures which may be deemed necessary 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 esti~ated 
project costs will be required. 

§363.83. Commission Permits and Resolution Prerequisite. 
(a) 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 required by 
the commission. 

(b) 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 haE 
the necessary water right authorizin9 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 storage facilities acquisition project, 
the board may at its discretion become a coapplicant for 
a commission permit. 

S363.84. 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) a statement as to sufficiency of funds, inc1udin~ 
proceeds to be derived from sale of bonds to the 
board and to others and any other available funds to 
complete the project~ 

(2) in those pr0jects 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 5160. The board 
may, at its discretion, waive this requirement for a 
binder if the chief executive officer of the 
participating political subdivision and the project 
engineer certify to the board that the contractor 
shall not be notified to proceed until the 
performance bond ane payment bond have been executed 
and filed and the participating political 
subdivision demonstrates to the board's satiEfacticn 
it is financially capable of meeting its bond 
requirements without income which may be generated 
from the improvements to be constructed \lith the 
bond proceeds: 

(3) a certified copy of an escrow agreeme~t providinq 
that funds for construction costs shall bp disbursec 
only in accordance with the provisions of the Texas 
Water Code. This escrow agreement may be waiveo i: 
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: 

(4) 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 board's 
resolution. The board may require that bond 
resolutions and covenants reflect provisions 
consistent with the executive adminiEtrator's or 
development fund manager's approved land acquisition 
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(S) 

(6) 

(7) 

(8 ) 

(9) 

(10) 

(11 ) 

(12) 

(13 ) 

(14 ) 

(15 ) 

procedures framed in the application and supporting 
documents; 
if not combined in the preceding document, 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 proposed 
construction contract to be entered into bv the 
participating political subdivision for construction 
of the projects containing the information required 
in §363.S8(h) of this title (relating to Required 
Legal Data); 
a certified copy of each contract relatin~ 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 
political 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(l) 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 
resolution of conditional approval may require; 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 control 
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S363.85. 
(a) 

(b) 

(c) 

projects shall not be eligibl~ for state 
participation in the event engineering plans anc 
specifications have not been approved by the 
development fund manager or executive administrator, 
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 Prerequisites. 
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 
conservation 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 shal: 
consist of a long-term water conservation prograre 
and an emergency water demand management program. 
the long-term water conservation progra~ may 
include: 
(1) education and information programs: 
(2) plumbing codes or ordinances for water 

conserving devices in new construction; 
(3) retrofit programs to improve water-use 

efficiency in existing buildings; 
(4) conservation-oriented water rate structur~~; 
(5) universal 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 ann enforcement. 
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WATER LOAN ASSISTANCE FUND, FLOOD CONTROL, 
WATER DEVELOPMENT AND WATEP. QUALITY E?1HANCE!-:n~T 

PROGRANS, FINAL PROCEDURES AND REQUIREMENTS 
Texas Administrative Code Sections 363.91-363.92 

The following rules are promulgated under the authority of 
Section 6.101, Texas Water Code. 

S363.9l. Instruments Needed for Closing. Upon approval by 
the board and/or certification by the development fund manager, the 
participating political subdivision shall make necessary 
arrangements with the development fund manager as may be 
appropriate, consistent with established policy of the board and 
these sections, for actual transfer of funds from the treasury of 
the State of Texas to the participating political subdivision and 
the receipt from the participating political subdivision of those 
bonds thereto for authorized and issued for the purpose of financing 
the project. The documents which shall be required at the time of 
closing shall include the following: 

(1) unqualifip.c approving opinions of the attorney 
general of Texar. as to the legality of bonds sold to 
the board and also as to bonds sold to finance the 
balance of the project cost. On each of which 
opinions shall appear a certification from the 
comptroller of public accounts that such bonds have 
been registered in that offic~; and 

(2) unqualified approving opinion by a recognized bond 
attorney acceptable to the board as to legality of 
bonds seld to the board and to others. Such 
attorney shall also furnish the board a transcript 
of bond proceedinqs relating to the bonds purchased 
by the board 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 S363.9l of thiE title (relating to Instruments Needed for 
Closina) which cannot be filed prior to delivery of thp bonds and 
payment therefore shall be escrowed in an Austin bank under 
arrangements which permit their delivery to the board simul
taneously with payment for the bonds. 
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CONSTRUCTION PHASE FOR v:ATER ASSl.sT~.NCE FUND, 
WATER DEVELOP~~NT, FLOOD CONTROL AND WATEr

QUALITY ENHANCEMENT PROJECTS 
Texas Administrative Code Sections 363.101-363.108 

The following rules are adopted under the authority Section 
6.101, Texas Water Code. 

S363.101. Floodplain Management 
management plan being financed by the 

Plan. The floodplain 
board shall include the 

following: 
(1 ) 

(2) 

(3) 

(4 ) 

(5) 

(6) 

information on sourcp.s of data and records available 
for the watershed, including a summary of historical 
flooding in the watershed: 
a detailed description of flood situation anc flood 
potential. This should include flood season and 
flood characteristics, and factors affecting 
flooding and its impacts: 
projections of future flood potential by eval
uating flood magnitudes and frequencies, identifying 
flood hazard areas, flcod obstructions, velocities 
of flow, rates of rise, and duration of flooding. 
Thp. plan should be based on a statistical 100-year 
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 llatershed, althougr. Cl 

minimum of 20 years of anticipated development in 
the watershed may be acceptable. The plan should 
include drainage ways and profiles of water surface 
elevations: 
identification of problems and needs, p.stablishrnent 
of objectives, and icentification of solutions. The 
plan should include asses~ments 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 should 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 p.liminated in existing ceveloped areas 
as a result of implementing this plan, 2nd that 
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downstream flooding problems are not significuntly 
increased as the result of the implementation. 

S363.l02. 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.l03. 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 
b~ the participating political subdivision. 

S363.104. Inspection 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 i~ 
being performed in a satisfactory manner in accordance with the 
approved plans and specifications, approved alterations, and in 
accordance with sound engineering principles and construction 

--'ractices. The executive administrator is authorized to inspect 
che construction of any project at any time in order to assure that 
plans and specifications are being followed and that the works are 
being constructed in accordance with sound engineering principle~ 
and construction practices, but such inspection shall never subject 
the State of Texas to any action fer damages. The executi \'E: 

administrator shall bring to the attention of the participati~~ 
political subdivision and the project engineer any variances fro~ 
the approved plans and specifications. The participating political 
subdivision and the project engineer ::hall immediately initii':te 
necessary corrective action. 

~363.l05. 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 o~ 
appropriate, a change order and justification therefore shall be 
submitted for approval, well in advance of the construction 
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, or variance does not change, vary, or alter the 
basic purpose or effect of a project, is not a substantial or 

--~aterial alteration in the plans and specifications, and does not 
.ncrease the loan 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 
purpose 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 approvp-d and authorized by the board. If 
there is an immediate danger to life or property, tentative 
approval of change orders ~ay 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 
computat~ons shall be included if structural changes are involved. 
After approval of the proposed alterations by the board, executive 
administrator or development fund manager, as is appropriate, 
copies of thp- approved change order £ha11 be forwarded to thf> 
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 materia: 
alteration is made in those plans. 

5363.106. Inspection of Materials. 
(a) The executive administrator is also authori2:ed to inspect. 

all materials furnished, including inspection of the 
preparation or manufacture of the materials to be use~. 
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 conditions relating to the 
materials furnished and the compliance by the contrartcr 
with approved plans and specifications for the project. 
Such inspection will not release the contractor from a~~ 
obligation to perform the work in accorcance with thp 
requirements of the contract documents. 

(b) In the event construction procedures or materials arp 
determined bv 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. 

(cl In those instances of dispute between the participating 
political sUbdivision's project engineer and the 
executive administrator's representative as to whether 
material furr.ished 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 



Texas Water Development Board Page 4 of 5 
Rules Pelating To Financial Programs 

suspension where necessary, until all disputed issues are 
resolvp.d 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 consistE 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 documentE which 
substantiate the project expense, a tabulation of 
expenses, and issuance of an audit report to 
document the findings. 

(2) Engineering audit - An enginp.ering audit consists of 
a physical inspection of the project to analyze an~ 
compare the project with the approved plans and 
specifications, resulting in the issuance of a 
technical report , ... hich itemizes any variances from 
the construction contract and approved plans and 
specifications and recommends corrective action. 

(f) In addition to normal testing procedures required of the 
participating political subdivision, the executive 
administrator may require reasonable additional 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 
Texas 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. 

5363.107. Certificate of Approval. Upon the resolution of 
__ disputes and/or completion of work, the development fund rr.anager 

shall issue a final, unqualified certificate of completion. This 
certificate shall be called a certificate of approval. 
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§363.10S. Contractor Bankruptcy. In the event 0: a 
contractor bankruptcy, any agrp.ements 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 
political subdivision shall be responsible 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 FACILITIES ACQUISITIOK PROGRAli 
Texas Administrative Code Sections 363.111-363.112 

The following rules are promulgated under the authority of 
Section 6.101, Texas Water Code. 

§363.111. Master Agreement. The text of the master agreement 
may encompass the following provisions, where applicable: 

(1) with regard to project facilities, including 
storage, diversion, treatment, wastewatp.r treatment, 
transportation and collection facilities: 
(A) the formula to be used in determining the cost 

to the board of acquiring its portion of the 
project; 

(B) procedures by which development funds shall be 
made available for payment of the board's 
portion of the project. See §363.12S of this 
title (relating to Disbursement of State 
Funds); 

(e) 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 participating 
political subdivisions for the interests to be 
acquired by them and manner of pa~~ent 
therefor; 

(2) contract provisions consistent with the develop~e~t 
fund manager's approved land (site) acquisition 
procedures framed in the participating political 
subdivision's application and supporting documentE; 

(3) for a project not constructed by the :ederal 
government, the duties and 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~ 

(4) provisions governing lease or rental of lands in 
which the board has an interest, including the party 
or parties which shall have the responsibilit~· 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 
manager; 

(5) the governmental entity or entities which shall 
provide for the development and operation of 
recreational facilities at a reservoir pro~ect; and 
any associated costs. 
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(6) the governmental entity or entities which shall 
operate and maintain the board's facilities and tIle 
basis of allocation of costs for operation ana 
maintenance between the board and others havina an 
interest in the same facilities; -

(7) procedures governing emergency releases of water 
stored in storage facilities acquired by the board 
and under the board's control; 

(8) provisions governing sales of water by participating 
political 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 cu~tomers between the board and 
the participating political subdivisions; 

(9) 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, acquisition, 
operation, and maintenance of the facilities; 

(10) provisions for notice to the participating political 
subdivisions, storage clients, water clients, water 
treatment clients, and wastewater treatment clients 
prior to any sale, transfer, or lease of board-owned 
facilities or the sale of the use of water, water 
treatment capacity, wastewater treatment capacit~· 
therefrom, and recognizing the preferential right of 
participating political subdivisions to purchase or 
lease acquisition facilities, or to purchase the 
right to use water in storage, or capacity in water 
and wastewater treatment from the board upon a 
showinq of need; 

(11) provi~lon that the board will not compete w~th 
participating political subdivisions in the sale of 
water or the treatment of water or wastewater wheD 
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 projects; 

(12) requirement that the participating political 
subdivision supply the development fund manager with 
certified copies of all minutes of official actions 
of the participating political subdivision during 
the period when construction of the project is in 
progress and of subsequent action significantly 
affecting the project: 

(13) provisions relating to the interest to be acquired 
in lands necessary for, or ancillary te, the 
project; 

(14) covenants by the participating political subdivision 
with respect to inspection standards and techniques, 
award of contracts, compliance with appropriate 
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\-;ATER, WASTEHATER AND STOFAGE 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. 

S363.l2l. 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 the functions customarily performed by a 
manager-owner. 

S363.l22. 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 political subdivision shall submit to the 
executive administrator for review and approval a complete 
transcript of the bidding procedures which s~all consist of: the 
~nvitation to bid and the advertisement of bids: bid plans and 
~ecifications: names of parties who obtain sets of bidding 

documents and plans and specifications: a summar~' of the results of 
the bid-opening; and a copy of the proposed contract to be awarded. 
When requested by the board or the executive administrator, the 
designated participati~g political subdivisi~r shall also subnit 
information on the qualifications of the contractor or contractor~ 
selected to perform the work. The contract shall comply with the 
provisions of Texas Water Code, S17.135 and S17.279. If the 
executive administrator approves the bidding procedures, the bidder 
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 authorized 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 bond~, and the project engineer shall submit a statement to the 

__ executive administrator as to the sufficiency of available funds to 
omplete the project. 
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§363.l23. Inspection During Construction. After the 
construction contract is awarded, the designated participating 
political subdivision shall provide for adequate inzpection 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 ar.c the 
project engineer shall immediately initiate necessary corrective 
action. 

§363.124. Alterations in Approved Plans and Specifications. 
The provisions 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 
acquisition program. 

5363.125. 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 payor agree 
to pay any of the costs of land acquisition in advance, but may pay 
or agree to pay its pro rata portion of such costs as they accrue 
or on any other reasonable basis agreed to by the board~ provided, 
th~t if construction is tc be paid for as work progresses, the 
board shall not payor agree to pay more than 90\ of its pro rata 
portion of the amount due at the time of each progress payment, as 
certified to by 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 of any disputes and completion of 
work, the development fund manager shall issue a 
final, unqualified certificate of completion. This 
certification shall be called a certificate of 
approval. 

5363.126. 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 may reopen the 
proceedings in which the oriqinal findings approving the project 
were mace, and may hold further meetings or hearings thereon as 
provided in S363.71 and §363.72 of this title (relating to Formal 
Action by the Board). The board may request information reasonably 
necessary for an adequate review of the findings previously made 
and may amend the prior resolution of approval on the basis of the 
information developed. Any contracts made pursuant to the original 
resolution of approval shall likewise be subject to review and may 
be renegotiated on the basis of amendments to the resolutions. If 
project costs exceed the estimates, the board may follow any 
procedure deemed appropriate under the circumstances, including 
amendment of the resolution and renegotiation of any contracts made 
pursuant thereto. 

-

-



-
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APPLICATION TO ACQUIRE STATE INTERESTS OR TO PURCHASE 
WATER, WATER TREATMENT, OR \OiASTEWATER TREATHENT 

Texas Administrative Code Sections 363.161-363.165 

The following rules are promulgated under the authority of 
Section 6.101, Texas Water Code. 

5363.161. Requirements of Application. A prospective storage 
client, water client, water treatment client, or wast~water 
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 applicant 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, 

(3) 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 adnress of legal counsel; 
(6) statement of project engineer's estimate of cost, 

itemized as to major facilities or item~ needed to 
make use of the facilities to be acquired or used, 
or of the water to be used; 

(7) brief description of the use to be made of the 
facilities and the places and purposes 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: 
CBI the charges to be made for such service; 
(C) the basis used in determining such charges; 
(D) data showing engincp.ring 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 acquired including: 
(A) line and plant capacities available and portion 

to be acquired; 
(BI areas and population to be served; and 
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(C) proposed plan for acquiring plant site: 
(10) a copy of the permit application submitted to the 

commission; 
(11) proposed transfer agreement covering the pOints 

prescribed in S363.l65 of this title (Relating to 
Negotiation of Contracts), as applicable: 

(12) information concerning the applicant's water 
conservation plan, as required in z363.52(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 reasonably necessary for an 
adequate understanding of the project. 

§363.162. Notice to Participating Political Subdivision and 
Others. Upon receipt of an application by a prospective water, 
storage, 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 question. 

§363.163. Consideration by Eoard. The application shall be 
scheduled on the boare's agenda, and representatives of the 

. __ prospective client, the participating political subdivisions, other 
clients in the project, and other interested parties r.hall be 
notified of the time the presentation of the application may be 
made to the board. Consideration of the application may be 
continued from time to tim~ and from place to place until the board 
has obtained the information deemed necessary in making the re
quired findings. The board 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.l64. Resolution Authorizing Transfer. If the board 
approves the application, a transfer resolution will be adopted 
which shall prescribe the terms and conditions necessary for the 
sale, transfer, or lease. 

S363.l65. 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 perreitz 
by the commission. The transfer agreement shall cover 
the following points as applicable. 
(1) interest transferred: 
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(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, ",hich 
formula shall be consistent with the 
requirements of the Texas Water Code Sl6.l86 
and Sl6.l87. 

(2) 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; 

(3) the governmental entity or entities which shall 
provide for the development and operation of 
recreational facilities at any reservoir an~ the 
basis of allocation of costs for operation and 
maintenance between the board and others o"mina 
facilities in the same reservoir; ~ 

(4) procedures governing emergency releases of 
unappropriated public waters stored in storage 
facilities owned by the board and under the board's 
control; 

(5) requirement that water, storage, water treatment, or 
wastewater clients shall indemnify and hold harmless 
the state against any and all claims and causes 0f 
action arising from the construction, acquisition, 
operation, and maintenance of the project; 

(6) provision for notice to participating political 
subdivisions and clients prior to any sale, 
transfer, or lease of board-owned facilities or the 
sale of the use of the facility's capacity or water 
therefrom, and recognizing the preferential right of 
participating political subdivisions and other 
political subdivisions to purchase or lease such or 
similar facilities or to purchase the right of use 
of the facility's capacity or watpr in storage from 
the board; 

(7) provisions that the transfer agreement and any other 
contracts executed with the board pursuant thereto 
shall be subject to termination by the board upon 
the failure of a client to make continued payment of 
the obligations assumed under the contract with the 
board or upon other breach of the contract. The 
transfer agreement or other contracts executed \;:.. th 
the board pursuant thereto may also be subject to 
termination by the board if the comreission . 
determines that the client has failed to comply ~ith 
the terms or conditions of the applicable perroit. 

,;;..--


