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Central Texas Regional Water Treatment Plant
to serve City of Austin and San Antonio Water System

Executive Summary

The Lower Colorado River Authority contracted with K Friese & Associates, Inc. to conduct a
feasibility study of a Central Texas water treatment plant to serve Austin and San Antonio. Texas
Water Development Board and study participants funded the study. Participants include LCRA, the
Guadalupe-Blanco River Authority, the San Antonio River Authority, the City of Austin and the San
Antonio Water System. The source of Texas Water Development funding is a 50% matching funds
grant to conduct regional water facility planning.

The purpose of this engineering study was to evaluate the feasibility and comparative costs of
developing a large regional water treatment facility to provide potable water for both the cities of
Austin and San Antonio, instead of the two separate facilities currently under consideration in the
Texas Water Development Board Region L and K plans. Most water utility managers recognize the
compelling economies of scale offered by large regional water treatment facilities, which offer lower
construction, operation and maintenance costs, while typically delivering higher quality water. This
study developed the information necessary to examine the feasibility and economics of this proposed
single large plant alternative versus the currently planned separate facilities, one in Austin and one in
San Antonio.

The City of Austin and the San Antonio Water System are planning to develop large surface water
transfer and treatment facilities using Colorado River water to meet future water demand. The City
of Austin has a site under evaluation for Water Treatment Plant No. 4, which would treat water
drawn from Lake Travis. However, the intake site and route for the raw water transmission main has
not yet been decided. In addition, the city is considering decommissioning the Green Water
Treatment plant on Town Lake.

SAWS is working with LCRA to develop surface water supplies. The LCRA-SAWS Water Project
is in the study phase and will involve the development of off-channel storage in Colorado, Wharton
or Matagorda counties near the Colorado River. The water captured in this storage would be
transferred via pipeline to a location near San Antonio where a new or expanded water treatment
plant would be located. The specific location of these facilities has not yet been determined.

This feasibility study examined the idea of developing a single water treatment plant located between
the cities of Austin and San Antonio that could provide additional capacity to meet the demands of
these two cities.

In addition to studying a source of future treated water for Austin and San Antonio, the study also
determined the water demands of the other study participants that could be satisfied by this facility.

The study was not prepared in the traditional way studies of this type are normally done. This study
was accomplished using an interactive format in which all of the study participants were actively
involved in the actual development of the parameters of the scope, the assumptions, analysis and
findings of the investigation. This was accomplished by frequent meetings with the participants in
which technical memorandums describing the results to date of the investigation were presented and
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discussed. Based on these interactive meetings the study team made refinements in the original
scope to adjust the emphasis and detail that were needed to better answer the basic feasibility
question that the study was to address.

By performing the study in this manner, participants were able to steer the investigations in a way
that would produce the most beneficial findings and allow each of them to evaluate the feasibility of
their participation in a regional facility. As the study progressed more alternatives were identified
and analyzed than was anticipated in the original scope. The end results included findings that
addressed the feasibility question of a regional facility.

Technical Memorandums were drafted as the study progressed and were assembled at the end of the
study to form the completed report. Each of the memorandums generally addressed one or more of
the tasks identified in the original scope. By performing the study in this manner the final report is
not as readable as it might be if the study had been performed in a more traditional manner.
However, the analysis and findings are presented in much greater detail and are more useable to the
study participants.

The study determined at the end of the planning period in year 2065, there would be a total average
day demand of 271 million gallons a day (mgd) of water, which could be met by the proposed
regional facility. Both average annual and maximum day demands estimated by the participants are
summarized below:

Projected Average Day Demand
(acre-feet/year)
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Year 2015 2020 2030 2040 2050 2060 2065

City of Austin 0 0 16,802 22,403 33,604 33,604 33,604
SAWS 73,000 | 205,000 | 205,000 | 205,000 | 205,000 | 205,000 | 205,000
GBRA 0 0 6,000 8,000 10,000 12,300 12,300
SARA 20,550 23,406 28,433 31,393 34,411 37,530 41,128
LCRA 0 0 5,600 11,200 11,200 11,200 11,200
Total 93,550 | 228,406 | 261,835 | 277,996 | 294,215 | 299,634 | 303,232
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Projected Maximum Delivery Rate

(MGD)
Year 2015 | 2020 | 2030 | 2040 | 2050 | 2060 | 2065
City of Austin 0 0 25 35 50 50 50
SAWS 85 238 238 238 238 238 238
GBRA 0 0 11 14 18 22 22
SARA 24 27 33 36 40 44 48
LCRA 0 0 10 20 20 20 20
Total 109 265 317 344 366 373 378

SAWS also provided a second, “delayed demand scenario.” The first scenario uses the full amount
of water supply available with phasing based on an estimation of when the necessary infrastructure

can be in place. The second scenario delays 66,000 acre-feet/year of demand from 2020 to 2030.

Projected Average Day Demand

“Delayed Demand Scenario”

(acre-feet/year)

Year 2015 2020 2030 2040 2050 2060 2065

City of Austin 0 0| 16,802 | 22,403 33,604 33,604 33,604
SAWS 73,000 | 139,000 | 205,000 | 205,000 | 205,000 | 205,000 | 205,000
GBRA 0 0 6,000 8,000 10,000 12,300 12,300
SARA 20,550 | 23,406 | 28,433 | 31,393 34,411 37,530 41,128
LCRA 0 0 5,600 | 11,200 11,200 11,200 11,200
Total 93,550 | 162,406 | 261,835 | 277,996 | 294,215 | 299,634 | 303,232

Projected Maximum Delivery Rate
“Delayed Demand Scenario”
(MGD)

Year 2015 2020 2030 2040 2050 2060 2065

City of Austin 0 0 25 35 50 50 50
SAWS 85 161 238 238 238 238 238
GBRA 0 0 11 14 18 22 22
SARA 24 27 33 36 40 44 48
LCRA 0 0 10 20 20 20 20
Total 109 188 317 344 366 373 378

Several potential alternative diversion points for raw water were identified. One location consisted
of a series of intakes located in Matagorda, Wharton, and/or Colorado counties along the lower
reaches of the Colorado River. A second location considered for an intake was in the segment of the
Colorado River from the City of Austin (Town Lake) downstream of the City of Bastrop.
Groundwater from the Simsboro Aquifer was also considered. Three general sites for the location of
the regional facility were identified and included in the analysis. The three sites considered were:
one east of San Antonio near Interstate 10, one east of San Marcos and one in the northern corner of
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Caldwell County. The treatment plant evaluated for the facility consisted of a split process water
treatment plant. This process approach recognizes that some of the participants require soft water
and some do not. In this approach raw water is split at a distribution box and routed through separate
processes. Part of the water would be softened using lime. Part of the water would be treated using a
so-called conventional water treatment process. Both waters would be filtered separately through
microfiltration membranes. This split process would accommodate separate disinfection approaches
to better match the existing practices of the participant to avoid compatibility problems. Points for
connecting treated water from a regional facility were identified by each participant.

The initial analysis of the first three alternatives of varying the location of the plant indicated a rather
small percentage difference in the cost, the least costly being the location east of San Marcos. Four
additional alternatives were developed and analyzed for a more complete understanding of the
potential regional scenarios. The results showed a greater reduction in the present value of these four
new alternatives compared to the lowest present value of the first three alternatives. However, it was
determined that the lower costs were either not comparable or that the changes to the basic scenario
included in the alternative scenario were not realistic and could not be implemented. The alternatives
considered are summarized below:

. A Total NPV in
Alternative Description Millions of Dollars

1A WTP located east of San Antonio. $3,896

2A WTP located east of San Marcos. $3,852

3A WTP located in northern corner of Caldwell $3,895
County.

1B Similar to 1A, with the WTP located 10 miles $3,790
closer to San Antonio.

1C Similar to Alt 1B, with Simsboro gravity line $3,758
alternative.

3B Similar to Alt 3A, uses the “Delayed Demands”. $3,379

1D Similar to Alt 1A, with no Bastrop intake and $3,580
groundwater treatment plant near Elgin.

One final alternative was evaluated. In this alternative, the plant was changed to a base load plant for
San Antonio, SARA and GBRA, thereby reducing the size of the plant and treated water transmission
mains. Other adjustments were made to help make the regional facility comparable to the other
separate alternatives available to the participants. These adjustments included resizing the raw water
intake in Matagorda County per the LCRA-SAWS Water Project Viability Assessment. In addition,
an assumption was made that scalping withdrawals would not be required for the Bastrop raw water
facilities. Next, for comparison purposes, the present value cost was converted to a cost per acre-
foot. This was done by dividing the total cost of the project by the acre-foot capacity. The resulting
cost was $794 per acre-foot for treated water at the water treatment plant, without consideration of
the potable water transmission mains. When the potable water transmission mains are considered,
the average cost would be $1,039 per acre-foot delivered to the participant’s delivery points. The
latter figure is in the upper range of costs that have been developed for the LCRA-SAWS Water
Project. Those costs range from $970 to $1,103.
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Alternative Description Total NPV'in Millions
of Dollars
2A - Special | Similar to 2A, with plant and lines sized for SAWS, $3,451
SARA, and GBRA average day demands $ per ac-ft = $1,039

While the cost per acre-foot for a regional facility may be at least marginally reasonable for San
Antonio and SARA, it is not for the other participants because of the cost of transmission facilities
the other participants would have to build compared to their separate alternatives.

An alternative that was not included in the scope of this study but would appear to be worthy of
additional analysis is a sub-regional facility located between Austin and Bastrop on or near the
Colorado River. That facility could meet the demands of Austin, LCRA and possibly GBRA in a
more cost effective manner. A very preliminary cost estimate for such a facility using similar costing
data in this study appears to be in the $741 per acre-foot range not including potable water
transmission mains and $848 per acre-foot including transmission mains to the participant’s delivery
points.
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TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 1 — Data Collection
DATE: February 8, 2005
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TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 2 - Demand Projections
DATE: February 8, 2005

The purpose of this study is to evaluate the feasibility and comparative costs of developing a large regional water
treatment facility to provide potable water for both the Cities of Austin and San Antonio. Although various raw
water sources have been included in the analysis (specifically the LCRA-SAWS Water Project, groundwater from
the Simsboro Aquifer, and the Bastrop/Colorado River diversion point), no attempt has been made to evaluate these
sources. The sole focus is defining the benefits of regional treatment — not defining the issues surrounding sources
of raw water.

The purpose of this task is to establish the projected demands for the potential service area and to develop the
projected size of the water treatment plant over the planning horizon. A 50-year planning horizon is used,
beginning in 2015 and continuing to 2065. Projected average day demands and maximum delivery rate peaking
factors were obtained from each study participant. The projected size of the water treatment plant is based on the
maximum delivery rate and is more fully discussed in the technical memorandum for Task 8 — Facility Phasing.

The methodology used by each participant in establishing projected average day demands for the study period is
summarized below:

1. City of Austin — The City of Austin maintains a system model for use in determining future needs and
planning improvements. The demands in the model were developed in coordination with the TWDB for
consistency with the State Water Plan and the City’s demands for the Central Texas Regional Water
Treatment Plant (CTRWTP) project were derived from the model.

2. SAWS -SAWS is evaluating several potential sources of water including surface water from the Colorado
River diverted from the Bastrop area (18,000 acre-feet/year) and from the Matagorda/Wharton County area
(132,000 acre-feet/year) as part of the LCRA-SAWS Water Project, and Simsboro groundwater from the
Aluminum Company of America and the City Public Service Board of San Antonio (ALCOA/CPS) sites in
Milam, Lee, and Bastrop Counties (55,000 acre-feet/year) near the Bastrop surface water diversion point.
The projected SAWS demands are based on these available water sources.

3. GBRA - GBRA demands were developed by subtracting available water supply from the TWDB projected
demands for the GBRA service area.

4. SARA - SARA demands were developed by subtracting the CTRWTP SAWS demands from the TWDB
projected water supply deficit for Bexar County.

5. LCRA - LCRA demands are based on potential water supply to an area in south east Travis County
currently known as the Creedmore Maha Water Supply Corporation and the Winfield Municipal Utility
District. Demands are based on residential and commercial utility service to approximately 2,400 acres
of currently undeveloped land. Maximum day demands were calculated based on a projection of
approximately 6,900 connections in 2030 and 13,900 connections in 2040. Next, an average day
demand factor of two was applied to the maximum day demands to obtain the projected average day
demand.
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Central Texas Regional Water Treatment Plant — Task 2 - Demand Projections
February 8, 2005

Page 2 of 3
Table 2-1
Projected Average Day Demand
(acre-feet/year)
Year 2015 2020 2030 2040 2050 2060 2065
City of Austin 0 0 16,802 22,403 33,604 33,604 33,604
SAWS 73,000 | 205,000 | 205,000 | 205,000 | 205,000 | 205,000 | 205,000
GBRA 0 0 6,000 8,000 10,000 12,300 12,300
SARA 20,550 23,406 28,433 31,393 34,411 37,530 41,128
LCRA 0 0 5,600 11,200 11,200 11,200 11,200
Total 93,650 | 228,406 | 261,835 | 277,996 | 294,215 | 299,634 | 303,232

The maximum projected delivery rate is derived by applying standard peaking factors used in long-range planning

by each participant to the average day demand. These factors are:

1. City of Austin = 1.67 x average day demand

2. SAWS = 1.3 x average day demand

3. GBRA =2.0 x average day demand

4. SARA = 1.3 x average day demand

5. LCRA =2.0 x average day demand

Table 2-2
Projected Maximum Delivery Rate
(MGD)

Year 2015 2020 2030 2040 2050 2060 2065
City of Austin 0 0 25 35 50 50 50
SAWS 85 238 238 238 238 238 238
GBRA 0 0 11 14 18 22 22
SARA 24 27 33 36 40 44 48
LCRA 0 0 10 20 20 20 20
Total 109 265 317 344 366 373 378

SAWS also provided a second, “delayed demand scenario”. The first scenario uses the full amount of water supply
available with phasing based on an estimation of when the necessary infrastructure can be in place. The second
scenario delays 66,000 acre-feet/year of demand from 2020 to 2030. The second scenario is to be considered if
delaying the raw water transmission main from the Matagorda/Wharton County intake location results in a more
economically feasible project. SAWS will temporarily obtain the 66,000 acre-feet/year supply from another source
until the Matagorda/Wharton County intake is in place. The following tables summarize the “delayed demand
scenario”.

K FRIESE & ASSOCIATES, INC. + CONSULTING ENGINEERS
7600 BURNET ROAD, SUITE 290 + AUSTIN, TEXAS 78757 + TEL 512.338.1704 + FAX 512.338.1784 + www.kfriese.com



Central Texas Regional Water Treatment Plant — Task 2 - Demand Projections
February 8, 2005

Page 3 of 3
Table 2-3
Projected Average Day Demand
“Delayed Demand Scenario”
(acre-feet/year)
Year 2015 2020 2030 2040 2050 2060 2065
City of Austin 0 0| 16,802 | 22,403 33,604 33,604 33,604
SAWS 73,000 | 139,000 | 205,000 | 205,000 | 205,000 | 205,000 | 205,000
GBRA 0 0 6,000 8,000 10,000 12,300 12,300
SARA 20,550 | 23,406 | 28,433 | 31,393 34,411 37,530 41,128
LCRA 0 0 5,600 | 11,200 11,200 11,200 11,200
Total 93,550 | 162,406 | 261,835 | 277,996 | 294,215 | 299,634 | 303,232
Table 2-4
Projected Maximum Delivery Rate
“Delayed Demand Scenario”
(MGD)

Year 2015 2020 2030 2040 2050 2060 2065

City of Austin 0 0 25 35 50 50 50

SAWS 85 161 238 238 238 238 238

GBRA 0 0 11 14 18 22 22

SARA 24 27 33 36 40 44 48

LCRA 0 0 10 20 20 20 20

Total 109 188 317 344 366 373 378
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TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 4 - Water Treatment Process

DATE: February 8, 2005

Background

The Central Texas Regional Water Treatment Plant would be one of the largest water treatment facilities in the
State of Texas. As such, it is expected that this facility would take advantage of state of the art technology in order
to produce a high quality potable water.

The selection of a water treatment process is dependent upon three issues. The first is the source water quality, both
surface and groundwater. The second is the State and Federal regulations known currently and anticipated to be in
place during the life of the treatment works, and third the finished water quality desired by the customers.

The purpose of this study is to evaluate the feasibility and comparative costs of developing a large regional water
treatment facility to provide potable water for both the Cities of Austin and San Antonio.

Although various raw water sources have been included in the analysis (specifically the LCRA-SAWS Water
Project, groundwater from the Simsboro Aquifer, and the Bastrop/Colorado River diversion point), no attempt has
been made to evaluate these sources. The sole focus is defining the benefits of regional treatment — not defining the
issues surrounding sources of raw water.

It is anticipated that the raw water would be derived from at least three sources (See Figure 4.1). As of this writing
it is not known where raw water for GBRA and SARA would come from. The largest of the three would be from
the Colorado River in the vicinity of Matagorda County near the Gulf of Mexico, the diversion point for the LCRA-
SAWS Water Project. It is expected that 132,000 acre-feet/year of surface water would be diverted from this
segment of the Colorado River. Another source would be the Colorado River further upstream near the City of
Bastrop. Itis expected that approximately 18,000 acre-feet/year would be diverted at this location. Also, itis likely
that raw water for the City of Austin and LCRA would be withdrawn from the Bastrop location. It is also expected
that 55,000 acre-feet/year of groundwater from well fields in Milam, Lee and Bastrop Counties will be introduced
into the regional water system at some point during the transmission/treatment system.

As a Public Water System, these facilities must comply with both the State of Texas and Federal drinking water
regulations. The State rules are administered by the Texas Commission on Environmental Quality (TCEQ) and are
codified in Title 30 Texas Administrative Code Chapter 290 Subchapters D and F. Current and anticipated Federal
rules are described later in this section.

Our review of water treatment processes is preliminary based on existing water quality data about the Colorado
River and the ALCOA/CPS groundwater and discussions with the various participants as to their individual finished
water requirements. Our purpose is not to absolutely establish a water treatment process but to establish a level of
appropriate technology that can be used as the basis of cost estimating. We all realize that very involved and
detailed water treatability studies will be necessary before the final process is established. Recognize that this study
is a comparative analysis of several regional treatment and piping arrangements to see which is more cost effective
to implement.
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ALCOA/CPS Groundwater

SAWS has entered into agreements with the ALCOA/CPS for the use of groundwater in Milam, Lee and Bastrop
Counties (see Figure 4.2). Preliminary water availability studies of the ALCOA/CPS proposed well field areas
indicate that the following quantities of groundwater, shown in Table 4-1, are available on a long-term basis.

Table 4-1
Available Groundwater
(acre-feet/year)

Source Quantity

CPS Property 15,000
ALCOA 40,000
Total 55,000

The quality of the water from the ALCOA/CPS property is considered suitable for public water supplies
recognizing that treatment and/or blending with other water to reduce elevated concentrations of iron and
manganese will be required (see Table 4-2). Itis also reported that certain wells in the Simsboro formation produce
high temperature water. The following table generally describes the water quality of the Wilcox Group of the
Carrizo-Wilcox Aquifer System which underlie the ALCOA/CPS properties and from where the groundwater
would be derived. The Wilcox Group consists of the Hooper, Simsboro and Calvert Bluff formations.

Table 4-2

Statistical Summary of Water Quality Data for Hooper, Simsboro and Calvert Bluff Formations
Source — HDR, Assessment of Groundwater Availability on CPS Property in Bastrop and Lee Counties, Texas, SAWS, July 1999

Hooper Simshoro Calvert Bluff
Water Ouality Median Ranae Median Ranae Median Ranage
Temperature (°C) 23 21 25 26 21 76 23 21 27
Silica (ma/l) 35.0 12.0 53.0 30.0 5.0 62.0 29.0 14.0 69.0
Calcium (ma/l 70.4 4.4 222.0 66.0 2.4 130.0 72.5 12.0 | 474.0
Maagnesium (ma/l) 12.3 6.8 68.0 11.0 1.9 43.0 17.0 2.2 103.0
Sodium (ma/l 62.0 24.0 | 258.0 33.0 18.0 | 258.0 65.5 27.0 | 1670.0
Potassium (ma/l) 2.70 - - 3.70 1.50 | 10.00 4.90 4.00 6.00
Iron (ma/l) - - - 0.47 0.00 | 13.00 - - -
Manganese (ma/l) - - - 0.18 0.00 0.72 - - -
Carbonate (ma/l) 0.0 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0
Bicarbonate (ma/l) 237 120 422 226 7 568 218 46 804
Sulfate (ma/l) 28 15 213 61 10 199 133 23 879
Chloride (ma/l) 74 42 550 53 19 205 52 18 3480
Fluoride (ma/l 0.20 0.10 0.50 0.20 0.00 1.10 0.30 0.00 0.70
Nitrate (ma/l as N) 0.18 0.00 | 21.00 0.20 0.00 | 20.40 0.40 0.00 | 70.00
pH 7.40 6.40 8.50 7.20 5.50 8.50 7.40 6.2 8.30
Total Alkalinity (ma/l) 194 98 346 162 6 256 179 38 659
Total Hardness as CaCO3 226 72 726 223 14 488 255 39 1606
TDS (ma/l) 361 271 1411 369 121 850 436 227 2187
Specific Conductance 556 462 2470 586 192 1400 776 370 | 11200
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SAWS has had numerous studies prepared by other consulting engineers to evaluate the quality and quantity of this
specific groundwater source as well as several delivery schemes. The most promising of the delivery schemes calls
for transmission piping from the well field over a 107 mile route through Caldwell and Guadalupe Counties
terminating at a water treatment plant in eastern Bexar County. This option has a total project cost in excess of
$400,000,000.00. When you examine annual costs and project yield, the cost of this water is calculated at $864 per
acre-feet or $2.65 per 1000 gallons. This includes the cost of the raw water, well field, transmission facilities
including a 107 mile transmission line to a point in eastern Bexar County, and a water treatment plant (51.6 MGD)
to remove iron and manganese. Costs do not include integration into the SAWS distribution system.

Water Quality

Let us first understand the source of the surface water considered in this study - The Colorado River. LCRA built
several dams on the Colorado River from 1935 to 1951 to create Lakes Buchanan, Inks, Marble Falls, Travis, and
Austin. They operate the dams and regulate water releases from the lakes to manage floods and provide water for
municipal and industrial water supply, irrigation, mining, hydropower generation, and recreation. Town Lake is
impounded by Longhorn Dam which is owned and operated by the City of Austin.

The headwaters of the Colorado River occur in eastern New Mexico and flow to the southeast across Texas
approximately 600 miles, discharging into Matagorda Bay and the Gulf of Mexico. According to the “Texas
Commission on Environmental Quality’s 2002 The State of Texas Water Quality Inventory”, the Colorado River
has good water quality and fully supports public water supply use for the reaches of the river where water intake
facilities are being considered in this study.

Water quality data for three locations in the Colorado River Basin (Figure 4.3) are summarized in Table 4-3. This
data describes water that is relatively consistent and typical of the Colorado River. The water is hard with high
alkalinity. Itis expected that turbidity levels will fluctuate when storm events occur within the river’s watershed. It
is reported that concentrations of aluminum, iron and manganese may occasionally exceed the secondary
contaminant limits. All of these constituents are quite manageable by a modern water treatment facility.

Table 4-3
Colorado River Water Quality
Town Lake Wharton Bay Citv

Median Range Median Range | Median Range
Alkalinity (mg/L as CaCO3) 174 117-235 182 73-286 200 69-256
Total Organic Carbon (mg/L) 3 1-5.1 4 2.0-16.0 5 1.0-11.0
Nitrate/Nitrite N (mg/L) 0.26 0.02-0.72 1.12 0.02-3.8 0.02 .01-.099
TKN (mg/L as N) 0.447 | 0.03-2.68 0.873 | 0.02-5.6 0.72 .08-3.45
pH (mg/L) 7.8 7.2-8.3 8.11 6.94-94 | 8.11 6.76-8.8
Total Phosphorous (mg/L) 0.04 | 0.01-0.269 | 0.374 0.07- 0.26 | .005-1.04

2.16

Sulfate (mg/L) 38 14.8-99 40.2 12-220 39.5 0.42-220
Temp (Degrees Centigrade) 215 | 10.7-31.15 22.4 7.2-33.7 22.3 6.5-32.9
Calcium 50.6 48.8-50.6 59.8 59.8 44.6 44.6
Hardness, Total (mg/L CaCO3) 209 188-213 235 220-238 200 134-243
Chlorophyll-A, Phytoplanktonug (L) 2 .2-73.3 4 .2-136 | .8-83.4 5.9
Magnesium, Dissolved (mg/L) 21 21-21.2 21.6 21.6 21.5 21.5

Notes: Town Lake near City of Austin, Wharton and Bay City near Gulf of Mexico approximately 100 miles down river of Austin
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Surface Water Treatability

Information on treating the water in the Colorado River near the City of Austin has been largely derived from the
City of Austin’s own treatment experience. The City of Austin operates three water treatment plants, two on Lake
Austin and one on Town Lake. Table 4-4 identifies the three water treatment facilities.

Table 4-4
City of Austin Treatment Process
(MGD)
Water Treatment Process Capacity Disinfection Source
Plant
Li Lake Austin
. ime . . —_—
Davis Softening 118 Chlorine/Chloramines Cplorado
River
Li Lake Austin
. ime . . _—
Ullrich Softening 100 Chlorine/Chloramines Cplorado
River
Ui Town Lake
ime . . _
Green Softening 42 Chlorine/Chloramines (R;9|orad0
iver

The City of Austin has more experience in treating the waters of the Colorado than anyone else. It is important to
examine their historical experience in developing our proposed process selections.

The Green, Davis and Ullrich Water Treatment Plants are lime-softening plants. The Green and Davis WTPs are
conventional lime softening plants with rapid mix basins, flocculation, sedimentation and filtration. The softening
process at the Ullrich WTP is performed in upflow solids contact basins. As a result of the lime softening process
the pH of the water is increased from approximately 8 to 10 or greater.

Currently gaseous chlorine is used for primary disinfection. After an appropriate contact time ammonia is added to
form chloramines.

Ferric sulfate is used at all three plants as a coagulant. Fluoride is added to the water to promote dental health.
Powdered activated carbon (PAC) is used as needed for taste and odor control.

In recent years Davis and Ullrich began recarbonation to reduce the pH and scaling potential in the filters and
distribution system.

It is important that we examine this approach for possible consideration for a new water treatment plant.
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Regulatory Framework

Water treatment regulations have evolved significantly since the advent of the Safe Drinking Water Actin 1974. A
major challenge for water suppliers is how to balance the risks from microbial pathogens and disinfection
byproducts. It is important to provide protection from these microbial pathogens while simultaneously ensuring
decreasing health risks to the population from disinfection byproducts (DBPs). The Federal regulations that need to
be considered include the following:

Safe Drinking Water Act (Primary Drinking Water Standards)
Surface Water Treatment Rule

Lead and Copper Rule

Total Coliform Rule

Stage 1 Disinfectants/Disinfection By-Products (D/DBP) Rule
Interim Enhanced Surface Water Treatment Rule (IESWTR)
Long-Term Enhanced Surface Water Treatment Rule (LTIESWTR)
Filter Backwash Rule

Arsenic Rule

10. Radionuclides Rule

11. Unregulated Contaminant Monitoring Rule (UCMR)

12. Pharmaceutical and Personal Care Products (PPCPs) (Future)
13. Secondary Drinking Water Regulation

14. Total Coliform Rule and Distribution System Rule (Future)

CoNoGaR~WDNE

The U.S. Environmental Protection Agency (EPA) is in the process of issuing two additional regulations, the Long-
Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) and the Stage 2 D/DBPR.

The LT2ESWTR includes the following provisions:

1. Source water monitoring for Cryptosporidium

2. Additional Cryptosporidium treatment techniques for filtered systems based on source water
Cryptosporidium concentrations

3. Inactivation of Cryptosporidium for all unfiltered systems

4. Disinfection profiling and benchmarking to assure continued levels of microbial protection while PWs
take the necessary steps to comply with new DBP standards

5. Covering, treating or implementing a risk management plan for uncovered finished water reservoirs

The expected requirements for the Stage 2 D/DBPR are:
-80 ug/L TTHM (Total Trihalomethanes)

-60 ug/L HAAS (Haloacetic Acid)

It will be required that each system conduct an Initial Distribution System Evaluation (IDSE) and compliance with
each MCL will be determined based on a Locational Running Annual Average.

It is expected that Federal Regulations will continue to put emphasis on better filter performance and control of
disinfection byproducts.

Softening

Hard water can cause scaling problems in water heaters as well as other appliances where the temperature of the
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water is increased and soap does not lather well in hard water. “Hardness” in water is primarily the result of
concentrations of naturally occurring calcium and magnesium ions that are dissolved in the water. Because of these
issues some water utilities choose to soften water during the treatment process.

Hardness in water is derived from contact with soil and rock formations, which in the case of Central Texas is
contact with limestone formations. The water in the Colorado River is relatively hard with calcium carbonate
hardness in the range of 220 mg/L. In general the degree of hardness is classified as follows:

Table 4-5
Hardness Classification
(mg/L)
Hardness CaCO;
Soft 0to 75
Moderate 75 to 150
Hard 150 to 300
Very Hard Above 300

Source: Water Treatment Plant Design, 1998.
For most applications, total hardness of 80-120 mg/L appears to be a typical design target for softening facilities.

In the lime softening process, the soluble hardness constituents are converted to insoluble precipitates that are
removed by settling and filtration. Softening is usually accomplished by adding chemical lime (CaO) to the water
to increase its pH. Elevating the pH of the water to about 10.3 precipitates the ferrous, manganous, and calcium
ions out of the water. Raising the pH further begins to precipitate magnesium ions as well. Softening to remove
only the calcium hardness is called lime softening, while softening to remove calcium and magnesium hardness is
called excess lime softening.

Finished water quality data for both the City of Austin and the City of San Antonio are presented in Tables 4-6 and
4-7. ltis evident from this information that the characteristics of the drinking water in these two communities is
somewhat different. First San Antonio is used to a relatively hard water which is softened using home softeners at
the individual customer’s location. Austin Water Utility provides softened water.

Also the disinfection practice of these two communities is different with San Antonio using free chlorine and Austin
using a combination of chlorine and chloramine disinfection. Both communities fluoridate.
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Table 4-6
Finished Water Quality Data — City of Austin

CITY OF AUSTIN
WATER QUALITY SUMMARY
1st Quarter Averages (January 1, 2004 to March 31, 2004)
Preface
DWTP GWTP UWTP DWTP GWTP UWTP SDWA Tap
CONSTITUENT (mg/L) Raw Raw Raw Tap Tap Tap MCL/[SMCL]
Total Ammonia (as N) 0.05 0.05 0.05 0.49 0.49 0.51
Free Ammonia (as N) - - - 0.10 0.12 0.13
Calcium 46 54 46 12 16 14
Chlorine Residual - - - 227 220 223
Fluoride 0.22 023 022 092 0.81 0.88 4/[2]
Magnesium 20 20 20 18 18 16
Sulfate 305 326 3141 37.0 374 359 [250]
Total Phosphate 0.03 0.04 0.03 0.91 1.1 1.01
Total Hardness (as CaCO,) 198 220 199 104 114 100
pH (units) 82 8.0 82 98 98 96 [>7.0]
Conductivity (umhos/cm) 484 516 484 328 344 325
Total Alkalinity (as CaCO,) 168 184 168 68 77 65
Phenol Alkalinity (as CaCOs) 0 0 0 20 23 16
Total Solids 298 318 294 198 208 199 [500]
Threshold Odor (TON) 4 4 4 0 0 0 3]
Total Organic Carbon 3.16 277 310 223 2.09 211
Turbidity (NTU) 4.09 291 3.81 0.06 0.06 0.04 0.3
Silica 8.0 8.1 79 76 83 7.6
Uv254 (cm™) 0.060 0.050 0.060 0.050 0.040 0.040
Total Coliform (Col/100ml) 106 586 158 <1 <1 <1
E.Coli (Coli100ml) 13 114 14 <1 <1 <1

Parameters listed below were analyzed by the Texas Department of Health for compliance with the Safe Drinking Water Act.
DWTP GWTP UWTP DWTP GWTP UWTP SDWA Tap

CONSTITUENT (mg/L) Raw Raw Raw Tap Tap Tap MCL/[SMCL]
Nitrate (as N) & & & 0.0133 0.218 <0.0100 10
Chloride & & & 36.9 371 36.6 [250]
Trihalomethane & & & 0.0219 0.0236 0.0168 0.080
Sodium & & & 18.9 18.0 19.1 -
Aluminum & & & 0.017 0.020 0.008 [0.05-0.2]
Arsenic & & & <0.002 <0.002 <0.002 0.01
Barium & & & 0.007 0.006 0.010 2
Cadmium & & & <0.001 <0.001 <0.001 0.005
Chromium & & & <0.001 <0.001 <0.001 0.1
Copper & & & <0.001 0.003 <0.001 1.3*
Iron & & & <0.05 <0.05 <0.05 [0.3]
Lead & & & <0.001 <0.001 <0.001 0.015**
Manganese & & & <0.001 <0.001 <0.001 [0.05]
Mercury & & & <0.0002 <0.0002 <0.0002 0.002
Nickel & & & <0.001 <0.001 <0.001 [0.10]
Selenium & & & <0.004 <0.004 <0.004 0.05
Silver & & & <0.001 <0.001 <0.001 0.1
Antimony & & & <0.001 <0.001 <0.001 0.006
Beryllium & & & <0.001 <0.001 <0.001 0.004
Thallium & & & <0.001 <0.001 <0.001 0.002
Zinc & & & <0.004 <0.004 <0.004 [5.0]
Endrin & & & <0.0002 <0.0002 <0.0002 0.002
Lindane & & & <0.0002 <0.0002 <0.0002 0.0002
Methoxychlor & & & <0.0002 _ <0.0002  <0.0002 0.04

SDWA MCL = Safe Drinking Water Act Maximum Contaminant Level

SMCL = Secondary Maximum Contaminant Level standard recommended by TCEQ for aesthetic quality
** = Action Levels

< = Symbol indicates levels are below detection limits of the instrumentation or method

& = No data available
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Table 4-7
Finished Water Quality Data — City of San Antonio

Regulated Substances

Substance Highest Concentration MCL|MCLG|Possible Source
Concentration found| Range found in
in Water Water

Nitrate {ppm) 212 06-2.12 10 10 |Erosion of natural deposits;

2003 Runoff from fertilizer use;
Leaching from septic tanks,
sawage.

Barium (ppm) 0,0516 0.0487- 00516 2 2 |Erosion of natural deposits;

2003 Discharge of drilling wastes;
Discharge from metal refineries.

Flueride® (ppm) 1.1 0.5-11 4 4 |Erosion of natural deposits;

2003 Discharge from fertilizer and
aluminum factories.

Nitrite (ppm) 0.01 ND-0.01 10 10 |Erosion of natural deposits;

2003 Runoff from fertilizer use;
Leaching from septic tanks,
sewage.

Tetrachloroethylene 09 ND -0.8 5 0 JLeaching by PVC pipes;

(ppb) discharge from factories and dry

E““ cleaners,

Di-{2-ethylihexyl) 4.19 ND - 4.19 6 0 |Discharge from rubber and

phthalate (ppb)™* chemical factories.

(Gross alpha adjusted 4.7 ND - 4.7 15 0 |Erosion of natural depasits

(pCiny

2003

Fluaride in the form of hydrofluorosilic acld THESIF6] wars added lo SAWS drinking water as of Augus! 2002
** Phihalah W Wi idable in the process of analyzing the sample for this . therefore this
may not have been reliable

Other Substances (2003)

Concentration Range (ppm) Avg. Concentration (ppm) MCL (ppm)
71-91 81 Not regulated
20 20 250
0.005 - 0.007 0.006 1
16-29 23 Not regulated
B- 8 Not regulated
17 - 20 19 250
otal Hardness @ 240 - 343 202 Mot regulated
otal Alkalinity 208 - 319 264 Mot regulated
otal Dissolved Solids 283 - 358 321 500
inc 0.0336 - 0.129 0.08 5

@ As Calcium Carbonate

Required Monitoring - No MCLs 9 (2003)
these values are from points-of-entry

Substance ® Range ge C i for itoring
Detected
(ppb) (ppB)
Chloroform ND ND 9 These values are from
points of entry.
Bromodichloromethane ND-2.4 11 ® Unregulated contaminants
monitored helps EPA to
Dibromochloromethane ND-29 16 determine where certain
contaminants occur and
Bromoform ND -1.3 11 whether EPA needs to
requlate those contaminants.

Lead and Copper Results ' (2001)

Substance gpth Action Number of residence: Possible Source
Percentile Level exceeding Action Level

Lead (ppb) 4.9 15 0 Corrosion of

Copper 0215 13 0 household plumbing

(ppm)

: These two metals get into the walter because of corrosion of household plumbing. Many older homes have copper
pipes thal were put together with lead-based salder. The 90th percentile means that 90 percent of the homes

measured had less than that,
A total of 50 residences were monitored.

Microbiological Contaminants Monitoring (2003)

Substance MCL Amount Found Source

Total Coliform . |Highest monthly % of positive Naturally present in the
(presence) samples was 3.24% environment

Fecal Coliform e -
(presence) 0 Human and animal waste

*presence of coliform bacteria in 5% or more of the monthly samples
**A routine sample and a repeal sample are total coliform positive and one is also fecal coliform or E. coli positive
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Process Alternatives

Selection of the water treatment process is made to accomplish the following objectives;

1. Produce water safe for human consumption meeting all regulations
2. Achieve consumer satisfaction
3. Produce water at a reasonable capital and operating cost

The water treatment plant will be designed to remove and/or deactivate certain characteristics such as turbidity,
color, taste, odor as well as microbial and bacteriological contaminants and other chemical constituents. The typical
processes utilized to accomplish this include the addition of coagulation chemicals to the raw water, clarification,
filtration and disinfection.

Presented in Figure 4.4 is a proposed conventional lime softening water treatment facility with granular filtration.
This is fairly similar to what the City of Austin currently utilizes with the exception that we have substituted
Ultraviolet light for disinfection. We present this level of technology for costing purposes if we were to consider
the current state of drinking water regulations.

Figure 4.5 presents more advanced technology utilizing lime softening. In this case the granular media filtration
system is replaced with filtration membranes. This technology anticipates more stringent regulations which are sure
to develop over the life of this water treatment facility and develops the multiple barrier approach that is considered
very desirable to minimize the penetration of microbial pathogens.

Figure 4.6 presents a split process water treatment facility. This process approach recognizes that some of the
participants require soft water and some do not. In this approach raw water is split at a distribution box and routed
through separate processes. Part of the water would be lime softened. Part of the water would be treated using a
so-called conventional water treatment process. Both waters would be filtered separately through microfiltration
membranes. This split process would accommodate separate disinfection approaches to better match the existing
practices of the participant to avoid compatibility problems.

For purposes of this study we will develop costing around the concept of the split process.

Compatibility Issues

Finished water from this water treatment facility will be distributed to five retail water systems, who in some cases
already receive groundwater or surface water from another source, for distribution to their customers. Blending of
waters from different sources and treatment plants can have a significant impact on pH stability and distribution
system water quality. It will be important to examine these compatibility issues in the process selection. In some
cases polishing facilities will be necessary to match the outgoing finished water to the existing water quality. The
following compatibility issues should be examined in the future.

Water pH is a major factor in the solubility of pipe materials and films that form from corrosion by-products.
Mixing waters with different pH’s can result in distribution system instability, colored water and aesthetic water
quality issues.

There is also a concern relative to blending waters that have different chlorine-based disinfectants, which can
happen when water that is disinfected with chloramines is mixed with water that is disinfected with free chlorine.
The concern here is the breakpoint reaction that results in residual depletion. Taste and odor problems develop in
the blending zone where conditions might allow the formation of di- and tri-chloramines.
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Using a split process approach will help in minimizing many of the compatibility issues and allow the treatment
facility to better match the participant’s existing water.

Residuals Disposal

Residuals management will be an important part of the water treatment facility. This section of the report will
describe what will be done with those constituents that are removed from the water during the treatment process.
This can include the sludge from a conventional water treatment process, the lime sludge produced during the
softening process as well as the concentrate from a membrane facility.

For purposes of this study we have assumed that the location of the water treatment plant will be such that we have
sufficient land available so we can fully develop lagoons for disposal of residuals. The residuals that need to be
considered include the disposal of settled solids from the chemical coagulation process as well as the lime softening
sludge. Other options include various thickening and dewatering techniques where adequate land is not available,
although these are typically more expensive and maintenance intensive.

The concentrate from a microfiltration or ultrafiltration plant consists only of particulates which were removed from
the water. We propose that this also be placed into the lagoon system. This also can be disposed of in a sanitary
sewer if one is available nearby, but this is more expensive.

Raw Water Storage

Since the raw water delivery facilities will be designed for average demands, it will be necessary to store raw water
at the treatment plant site to allow the facility to meet peak day requirements. Given the extended periods of
dry/hot weather that can be experienced in Central Texas, there is a tendency to experience several peak days in
succession.

We recommend that the water treatment plant be designed to have the capacity for 30 peak days in succession and
that the raw water storage reservoir be sized for the greater of peak requirement less the average day requirement
over a continuous 30-day period and 15 days at average day demand.

Cost Estimates

It is recognized in the water industry that the unit capital cost of a water treatment plant varies inversely to the size
of the plant, in other words the bigger the plant the smaller the per gallon unit price is. This is one of the reasons
that many communities look to participate in larger regional water treatment facilities.

The following cost information for water treatment plants has been developed based on cost experience throughout
the region adjusted for current Engineering News Record (ENR) indices to the 3" Quarter of 2004. For purposes of
this study we have selected the split process using both conventional water treatment as well as lime softening as
shown in Figure 4.6. We will treat each section of the split process as a separate plant for costing purposes. The
cost tables are presented in graphical form in Figure 4.7.

Operation and maintenance (O&M) costs were developed as a percentage of capital cost. Cost curves for O&M
costs are presented as Figure 4.8. The O&M costs include labor, materials, replacement of equipment, process
energy, building energy, chemicals, and pumping energy.

The Capital and O&M costs associated with groundwater treatment facilities has been derived from a letter report
developed by HDR Engineering dated August 24, 2004 entitled “Work Item #9 SAWS Simsboro Project: Updates
of Delivery Options 1 and 2”.
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Figure 4.7
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Background

The purpose of this study is to evaluate the feasibility and comparative costs of developing a large regional water
treatment facility to provide potable water for both the Cities of Austin and San Antonio. Although various raw
water sources have been included in the analysis (specifically the LCRA-SAWS Water Project, groundwater from
the Simsboro Aquifer, and the Bastrop/Colorado River diversion point), no attempt has been made to evaluate these
sources. The sole focus is defining the benefits of regional treatment — not defining the issues surrounding sources
of raw water.

The purpose of this task is to establish potential take points and delivery routes for raw water. In addition to
potential sites in Colorado, Wharton and Matagorda Counties, consideration is given to additional surface water
diversions in Bastrop County and in Travis County, and to groundwater from the Simsboro Aquifer.

Raw Water Intake Locations

Two general locations were considered for the regional system's raw water intakes. The first location would consist
of a series of intakes located in Matagorda, Wharton, and/or Colorado Counties along the lower reaches of the
Colorado River. The second general location for an intake or intakes was in the segment of the Colorado River
from the City of Austin (Town Lake) downstream to the City of Bastrop.

The lower Colorado intakes would be in the same locations as the intakes contemplated for the LCRA-SAWS
Water Project that is currently in the planning phase. It is beyond the scope of this study to select the best specific
location for these intakes. The specific siting of these intakes is being done as part of the LCRA-SAWS Water
Project planning study. Unfortunately, the LCRA-SAWS Water Project planning study has not yet identified the
best location for these intakes. For the purpose of this study, it was assumed that the location of the lower Colorado
intakes would be in Matagorda County (just downstream of the Wharton/Matagorda county line) and this location
was used for all alternatives considered. This location was chosen as the most conservative in terms of both water
rights and cost. That s, it is a location that is most likely to have the available water rights needed for the project
and is the farthest from the service area. If the lower Colorado intakes can be located further upstream, overall
transmission main costs will be reduced but it is assumed that all alternatives would be affected almost equally.

For the river segment between Austin and Bastrop, the alternative analysis considered intakes on Town Lake at
Austin and just upstream of Bastrop. The Town Lake intake was considered because the City of Austin has rights
to withdraw water at this location. Furthermore, raw water pumped from this location would have lower energy
costs associated with it compared with allowing this water to flow down to Matagorda County and having to pump
it to the water treatment plant and then back to Austin.

An intake at Bastrop was considered initially because of diversion of 18,000 acre-feet/year at Bastrop is
contemplated in the State Water Plan. As the alternative analysis process developed, it also became apparent that a
Bastrop intake and raw water transmission main to the water treatment plant might also be used to reduce costs to
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deliver ground water from the ALCOA/CPS well fields to San Antonio.

While it is conceivable that all the raw water available to SAWS, LCRA, and the City of Austin could be diverted at
the lower Colorado intake(s) in Matagorda County, it was considered that a second intake up-river might lower the
overall project costs. Having an intake upriver could reduce the overall operational costs, since during high river
flow periods, raw water that would have been diverted downstream, could be diverted upriver through the Town
Lake or Bastrop intakes. This would reduce the overall pumping costs for both intakes without significantly
affecting Colorado River flows.

A sole intake at Town Lake or Bastrop is not feasible because there are not sufficient water rights available in the
Colorado River to meet the participant's demands. Thus, the Matagorda intakes are necessary under all scenarios.

While up-river intakes at both Town Lake and Bastrop are possible from technical and water rights points of view,
the economics do not appear viable. The cost of two intakes and two raw water transmission mains increase the
overall project costs over alternatives that have only one intake. An intake at Town Lake the advantage of the
existing Longhorn Dam facilitating the diversion

However, the Town Lake intake could not be used to withdraw the 18,000 acre-feet of Colorado River water that
may be available at Bastrop, nor could the Town Lake intake offer synergies with the transmission of ALCOA/CPS
groundwater to the water treatment plant. The initial screening of the alternatives also indicated that a water
treatment plant location southeast of Austin and an intake near Bastrop would offer a lower overall project cost
compared with an intake on Town Lake.

For these reasons, the alternatives evaluated in this study considered intakes in Matagorda County and just upstream
of Bastrop. Because of the general nature of the intake, off-channel reservoir, and treatment plant sites; delivery
routes for raw water were taken to be a straight line between the assumed location of each of these facilities.

Matagorda County Raw Water Intake Facilities and Off-Channel Reservoirs (RWI-A)

In accordance with the planning for the LCRA-SAWS Water Project, the lower Colorado River intake system in
Matagorda County will involve a low head dam across the river and four to six intake structures that would pump
river water to four to six large off-channel reservoirs near the Colorado River. Depending on the location of the
intakes, the low head dam may or may not be necessary. For the purpose of this study, it has been assumed that
there would be four low head dams of the inflatable type, four raw water intakes, and four reservoirs (except for
alternatives 1D and 2A - Special).

According to the Project Viability Assessment (PVA) for the LCRA-SAWS Water Project, the lower Colorado
intakes would be designed to withdraw 4000 to 6000 cfs from the river during peak flow events. A peak
withdrawal of 4,000 cfs has been assumed in this analysis. The average withdrawal would be 132,000 acre-
feet/year (equivalent to 182 cfs). Thus, each of the four intakes would be sized to "scalp” up to 1000 cfs during
periods of high river flow.

Each intake would pump raw water through a raw water main to an off-channel reservoir. Thus, there would be a
total of four raw water mains, each designed for a peak flow of 1,000 cfs and having a length of one mile and a
diameter of 120 inches. Each of the four off-channel reservoirs would have a storage capacity of 25,000 acre feet
and a surface area of 1,340 acres.
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Raw Water Transmission Main and Pump Stations (RWTM-A)

The raw water stored in the four off-channel reservoirs in Matagorda County would be pumped via a high head
pumping station(s) into a raw water transmission main (RWTM) that would deliver the raw water to the water
treatment plant. Although the distances between the off-channel reservoirs may, and probably would, dictate the
need for more than one high head pumping station at the upstream end of the RWTM, this alternative analysis has
assumed all four off-channel reservoirs would feed to a single high head pumping station.

In all of the alternatives, RWTM-A would be over 120 miles in length. Due to this length and the elevation
difference between Matagorda County and the alternative WTP sites, at least two additional booster pumping
stations would be necessary along the route to avoid pipeline pressures above 150 psi. Each of the booster stations
would also include a balancing reservoir with a capacity of about 5 million gallons, which would represent about 60
minutes of storage at the design pumping rate of about 82,000 gpm. The purpose of the balancing reservoirs along
the RWTM would be to facilitate operation of the booster pumps, which would take suction from the balancing
tank. The balancing tanks are not intended to provide maximum demand versus average demand balancing.

ALCOA/CPS Groundwater

As mentioned in an earlier chapter, SAWS has agreements to obtain as much as 55,000 acre-feet of groundwater
from well fields in the Simsboro Aquifer in Bastrop, Lee and Milam Counties. SAWS is considering a separate
pipeline to transport this groundwater to San Antonio. However, since this pipeline would cross and parallel the
raw water transmission main for a regional facility, the transportation of this groundwater to San Antonio has been
considered in the alternatives analyzed in this project. Of particular interest is whether or not this groundwater,
together with limited water rights in the Colorado River at Bastrop, could be used to delay the construction of the
lower Colorado intakes, off-channel reservoirs and RWTM-A.

Several possibilities were identified for integrating the ALCOA/CPS groundwater into a regional water supply plan.
These are as follows:

1. Groundwater could be piped to the off-channel reservoir near the Bastrop intake and combined with
surface water, then pumped to the water treatment plant in a common raw water transmission main
(RWTM-B).

2. The groundwater could be discharged to Big Sandy Creek at Hwy 290 and allowed to flow to the
Colorado River where it would mix with surface water. This would allow the diversion of an equal
amount of raw water from the Colorado River either at the Bastrop intake (RWI-B) or at the
Matagorda intake downstream (RWI-A). This additional raw water would then be pumped into the
off-channel reservoirs near RWI-A or RWI-B and then pumped to the WTP via RWTM-A or
RWTM-B.

3. The groundwater from the well fields could be treated separately (for iron and manganese removal).
The treated water would then be pumped into the potable water transmission system downstream of
the WTP that would treat the raw water from the Colorado River.

Option 3 takes advantage of the quality of the groundwater and would result in lower treatment costs for the 55,000
acre-feet/year available from the ALCOA/CPS well fields. However, overall transmission costs could be higher
since a separate groundwater transmission main (GWTM) would be required from the well fields and the
groundwater treatment plant to the interconnection with the potable water transmission main.
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Transmission main costs would be lower in Option 1 but the groundwater would be treated in the surface water
treatment system along with the surface water from the Colorado River. Part of the additional treatment costs could
be offset by constructing wells as "non-potable™ wells; savings of about $17 million for the 120 wells anticipated.
(San Antonio Water System Preliminary Feasibility of Options to Deliver ALCOA/CPS Ground Water to Bexar
County, HDR, Jan 2000; and HDR Update Memo of August 24, 2004).

Transmission costs could be reduced even lower using Option 2, since there would be no need fora GWTM from
the well fields to the Colorado River. Since Big Sandy Creek discharges to the Colorado River just upstream of the
proposed Bastrop intake (RWI-B), there would be no impact on water rights if an additional 55,000 acre-feet were
diverted just downstream at the Bastrop intake.

In the alternative analysis that follows, each of these options is considered in order to estimate the relative savings
that could be realized from one option to the next. This information could then be used to judge whether each
option should be pursued in more detail in the event a regional system is attractive to the participants.

Bastrop Raw Water Intake Facilities and Off-Channel Reservoir (RWI-B)

As with the Matagorda intakes, the Bastrop intake system will involve low head dams across the river, intake
structures with low head pump stations, and off-channel reservoirs near the Colorado River. However, since the
diversion at this point would be less, it has been assumed that there would be two low head dams, two raw water
intakes, and four reservaoirs.

The average yearly withdrawal would be 18,000 acre-feet /year for SAWS plus the withdrawals to meet the LCRA
and COA demands (11,200 acre-feet/year and 33604 acre-feet/year in 2065, respectively). In 2065, the total
average withdrawal would be 62,804 acre-feet/year, which is equivalent to 87 cfs. The Bastrop intake would be
designed to withdraw up to 2000 cfs from the river during peak flow events. The peak withdrawal rate is based on
the same ratio of peak withdrawal rate to average withdrawal rate that was determined by LCRA for the Matagorda
intake. LCRA would need to undertake a similar analysis to verify this assumed peak withdrawal rate in the eventa
regional system is pursued.

If the ALCOA/CPS groundwater is discharged to Big Sandy Creek (see Option 2 above under ALCOA/CPS
Groundwater section of this memorandum) then RWI-B would be sized to withdraw an additional 55,000 acre-
feet/year from the Colorado River. Since the groundwater would be discharged to Big Sandy Creek at an average
rate of 55,000 acre-feet/year, the additional withdrawal rate at RWI-B would also be 55,000 acre-feet/year. Thus,
no peak withdrawal factor would need to be applied to this volume.

The Bastrop intakes would pump raw water through four raw water mains to four 15,000 acre-foot off-channel
reservoirs. Each raw water main would be designed for a peak flow of 224,000 gpm and would have a diameter of
120 inches and a length of two miles. It was assumed that the off channel reservoirs would need to be smaller and
possibly farther away from the river near Bastrop (when compared to Matagorda County). Thus, 15,000 acre-foot
reservoirs were assumed (instead of 25,000 acre-feet) and two mile raw water mains were used (instead of one mile
mains as assumed for the intakes in Matagorda County).

Raw Water Transmission Main and Pump Stations (RWTM-B)
The raw water stored in the off-channel reservoir near the Bastrop intake (RWI-B) would be pumped via a high

head pumping station(s) into a raw water transmission main that would deliver the water to the water treatment
plant.
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As in the case of RWTM-A, additional booster pumping stations may be necessary along the RWTM-B route to
avoid pipeline pressures above 150 psi. Each of the booster stations would also include a balancing reservoir which
would have a capacity equivalent to about 60 minutes of storage at the design pumping rate for the raw water
transmission main. The balancing tanks would be used to facilitate operation of the booster pumps and are not
intended to impact the design basis of RWTM-B, which is the average demand for raw water from the Bastrop
intake system.
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Background

The purpose of this study is to evaluate the feasibility and comparative costs of developing a large regional water
treatment facility to provide potable water for both the Cities of Austin and San Antonio. Although various raw
water sources have been included in the analysis (specifically the LCRA-SAWS Water Project, groundwater from
the Simsboro Aquifer, and the Bastrop/Colorado River diversion point), no attempt has been made to evaluate these
sources. The sole focus is defining the benefits of regional treatment — not defining the issues surrounding sources
of raw water.

The purpose of this task is to examine potential plant sites and treated water pipeline corridors between Austin and
San Antonio.

Regional Water Treatment Plant Alternative Sites

The selection of the treatment process and the factors used in that evaluation are discussed in detail in other
sections. This section only discusses the potential sites.

It was anticipated that the siting of the regional water treatment plant would have a major impact on the raw water
and finished water transmission routes and pipeline lengths and thus, on both capital and operating costs. In the
initial analysis, three sites were considered:

1. Alternative 1A: East of San Antonio (just south of 1-10 approximately 5 miles east of 1-410 Loop)
2. Alternative 2A: East of San Marcos (approximately 1 mile northeast of Martindale)

3. Alternative 3A: In the northern corner of Caldwell County about 2 miles east of the intersection of Hwys
183 and 21

The selection of specific sites for each of these alternatives was beyond the scope of this study but the sites
described above are generally rural and were defined for the purpose of estimating transmission main lengths and
for estimating the elevation of the water treatment plant facilities. The objective in choosing these water treatment
plant locations roughly parallel to the 1-35 corridor was to identify the general location that resulted in the lowest
present value. Then, adjustments to that location could be analyzed to find the location with the least overall cost.
The results of the evaluation and the adjustments made to the initially selected alternatives are discussed in the
technical memorandum for Tasks 3 and 10 (a combined memorandum). Because of the general nature of the
treatment plant sites and the additional economical analyses performed under Tasks 3 and 10, treated water pipeline
corridors were taken to be a straight line between the assumed location of the plant and each delivery point.
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Potable Water Transmission Mains (PWTMs)

Each of the participants provided descriptions of the points where they wanted the deliveries of finished water to
their distribution system, flow to each connection point, and the hydraulic grade elevation (HGL) at each
connection point. This information is used in the alternatives analysis for transmission main length and sizing.

Connection point information coordinated with the participants is summarized below:

1. City of Austin — The City of Austin has specified the Pilot Knob Reservoir as the connection point. The
Pilot Knob Reservoir has an overflow elevation of 720 and 100% of the City’s maximum delivery rate will
be delivered to this location.

2. SAWS - SAWS has specified two connection points:
a. Northeastern connection point of the Green Mountain Pump Station. The Green Mountain Pump
Station has an HGL of 1125 and 40% of the SAWS maximum delivery rate will be delivered to this
location.
b. The remaining 60% of the SAWS maximum delivery rate will be delivered to the northwestern
delivery point, the Culebra Pump Station. The Culebra Pump Station has an HGL of 1080.

3. GBRA - GBRA connection point is assumed to be located approximately 5 miles south of San Marcos
along Highway 123. Based on area topography, an HGL of 740 is used.

4. SARA - SARA will be using the SAWS Northeastern connection point, the Green Mountain Pump Station,
as the delivery point.

5. LCRA - LCRA connection point is assumed to be located approximately 7 miles south of the City of
Austin’s Pilot Knob Pump Station. Based on area topography, an HGL of 790 is used.

Connection point HGL and flow data is summarized below in Table 6-1. It should be noted that for each SAWS
connection point there are two delivery rates tabulated. SAWS provided two demand scenarios for analysis. These
scenarios are further detailed in Task 7 — Connection Points.

K FRIESE & ASSOCIATES, INC. ¢ CONSULTING ENGINEERS
7600 BURNET ROAD, SUITE 290 + AUSTIN, TEXAS 78757 + TEL 512.338.1704 + FAX 512.338.1784 + www.kfriese.com



Central Texas Regional Water Treatment Plant — Task 6 - Potential Plant Sites and PWTM Routes
February 8, 2005
Page 3 of 6

Table 6-1
Connection Point Data

HGL 2015 2020 2030 2040 2050 2060 2065
(feet) Flow Flow Flow Flow Flow Flow Flow
(MGD) | (MGD) | (MGD) | (MGD) |(MGD) |(MGD) | (MGD)
City of Austin
Pilot Knob 720 0 0 25 35 50 50 50
Reservoir
SAWS 1125 34 95.2 95.2 95.2 95.2 95.2 95.2
Green Mtn.
Pump Station 34 64.4 95.2 95.2 95.2 95.2 95.2
SAWS 51 1428 | 1428 | 1428 | 1428 | 1428 | 1428
Culebra Pump | 1080
Station 51 96.6 142.8 142.8 142.8 142.8 142.8
GBRA 740 0 0 11 14 18 22 22
SARA
Green Mtn. 1125 24 27 33 36 40 44 48
Pump Station
LCRA 790 0 0 10 20 20 20 20

Each system component was then sized based on the assumptions provided in Table 6-2. Based on the participants'
delivery points and the water treatment plant locations in each alternative, general routes for the PWTMs were
selected. The routes also had to take into account that SAWS, SARA and GBRA required un-softened water while
LCRA and the COA required softened water.

Schematics of the PWTM layouts are shown in Figures 6-1, 6-2, and 6-3.

Table 6-2
Summary of Design Basis for Each Facility
Facility Design Basis
RWI-A Peak withdrawal rate from Colorado River at Matagorda
RWTM-A Average delivery rate to WTP
ALCOA/CPS Well Fields Average groundwater extraction rate of 55,000 acre-
feet/year
RWI-B Peak withdrawal rate from Colorado River at Bastrop
RWTM-B Average delivery rate to WTP
WTP Sum of Maximum Day Demands of Participants
PWTM-*s Sum of Connection Point Maximum Day Demands
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SUBJECT: Task 7 - Connection Points
DATE: February 8, 2005

Although the purpose of this task is to present the connection points to the study participant’s distribution system,
flow to each connection point, and the hydraulic grade elevation (HGL) at each connection point; this information
was used in the alternatives analysis for transmission main length and sizing which was presented in Task 6. The
following text then focuses on connection points, but reiterates much of the information presented in Task 6.

Connection point information coordinated with the participants is summarized below:

1. City of Austin — The City of Austin has specified the Pilot Knob Reservoir as the connection point. The
Pilot Knob Reservoir has an overflow elevation of 720 and 100% of the City’s maximum delivery rate will
be delivered to this location.

2. SAWS - SAWS has specified two connection points:
a. Northeastern connection point of the Green Mountain Pump Station. The Green Mountain Pump
Station has an HGL of 1125 and 40% of the SAWS maximum delivery rate will be delivered to this
location.
b. The remaining 60% of the SAWS maximum delivery rate will be delivered to the northwestern
delivery point, the Culebra Pump Station. The Culebra Pump Station has an HGL of 1080.

3. GBRA - GBRA connection point is assumed to be located approximately 5 miles south of San Marcos
along Highway 123. Based on area topography, an HGL of 740 is used.

4. SARA - SARA will be using the SAWS Northeastern connection point, the Green Mountain Pump Station,
as the delivery point.

5. LCRA - LCRA connection point is assumed to be located approximately 7 miles south of the City of
Austin’s Pilot Knob Reservoir. Based on area topography, an HGL of 790 is used.

Connection point HGL and flow data is summarized in Table 7-1. SAWS also provided a second, “delayed demand
scenario”. The first scenario uses the full amount of water supply available with phasing based on an estimation of
when the necessary infrastructure can be in place. The second scenario delays 66,000 acre-feet/year of demand
from 2020 to 2030. The second scenario is to be considered if delaying the raw water transmission main from the
Matagorda/Wharton County intake location results in a more economically feasible project. SAWS will
temporarily obtain the 66,000 acre-feet/year supply from another source until the Matagorda/Wharton County
intake is in place. Table 7-2 summarizes the “delayed demand scenario”.
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Table 7-1
Connection Point Data
HGL 2015 2020 2030 2040 2050 2060 2065
(feet) Flow Flow Flow Flow Flow Flow Flow
(MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD)
City of
Austin
Pilot Knob 720 0 0 25 35 50 50 50
Reservoir
SAWS 1125
Green Mtn. 34 95.2 95.2 95.2 95.2 95.2 95.2
Pump Station
SAWS
Culebra 1080 51 142.8 142.8 142.8 142.8 142.8 142.8
Pump Station
GBRA 740 0 0 11 14 18 22 22
SARA
Green Mtn. 1125 24 27 33 36 40 44 48
Pump Station
LCRA 790 0 0 10 20 20 20 20
Table 7-2

Connection Point Data
Delayed Demand Scenario

HGL 2015 2020 2030 2040 2050 2060 2065
(feet) Flow Flow Flow Flow Flow Flow Flow
(MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD) | (MGD)
City of Austin
Pilot Knob 720 0 0 25 35 50 50 50
Reservoir
SAWS 1125
Green Mtn. 34 64.4 95.2 95.2 95.2 95.2 95.2
Pump Station
SAWS
Culebra Pump | 1080 51 96.6 142.8 142.8 142.8 142.8 142.8
Station
GBRA 740 0 0 11 14 18 22 22
SARA
Green Mtn. 1125 24 27 33 36 40 44 48
Pump Station
LCRA 790 0 0 10 20 20 20 20
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SUBJECT: Task 8 - Phasing Potential

DATE: May 7, 2005

Background

The purpose of this task is to examine the phasing potential of the facilities and the effect of phasing on unit costs.
Since a key economic incentive for a regional treatment plant is to realize the economies of scale associated with a
larger plant, the construction phasing has to be carefully considered. Building the plant in numerous phases will
minimize unused capacity but erode the economies of scale advantage.

Phasing Potential
Facility phasing is determined by two primary factors, capacity required and least cost net present value (NPV).

Table 8-1 is a schedule of the projected maximum delivery rate for each participant categorized as softened or non-
softened demand.

Table 8-1
Projected Maximum Delivery Rate

(MGD)
Year | 2015 | 2020 | 2030 | 2040 | 2050 | 2060 | 2065
Softened Demand
City of Austin 0 0 25 35 50 50 50
LCRA 0 0 10 20 20 20 20
Sub-Total 0 0 35 55 70 70 70
Non-Softened Demand
SAWS 85 238 238 238 238 238 238
GBRA 0 0 11 14 18 22 22
SARA 24 27 33 36 40 44 48
Sub-Total 109 265 282 288 296 304 308
Total 109 265 317 343 366 374 378

SAWS also provided a second, “delayed demand scenario”. The first scenario uses the full amount of water supply
available with phasing based on an estimation of when the necessary infrastructure can be in place. The second
scenario delays 66,000 acre-feet/year of SAWS demand from 2020 to 2030 and delays all of the SARA demand
until 2030. The second scenario is to be considered if delaying the raw water transmission main from the
Matagorda/Wharton County intake location results in a more economically feasible project. SAWS will
temporarily obtain the 66,000 acre-feet/year supply from another source until the Matagorda/Wharton County
intake is in place. The following table summarizes the “delayed demand scenario”.
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Table 8-2
Projected Maximum Delivery Rate
“Delayed Demand Scenario”
(MGD)

Year | 2015 | 2020 | 2030 | 2040 | 2050 | 2060 | 2065
Softened Demand
City of Austin 0 0 25 35 50 50 50
LCRA 0 0 10 20 20 20 20
Sub-Total 0 0 35 55 70 70 70
Non-Softened Demand
SAWS 85 161 238 238 238 238 238
GBRA 0 0 11 14 18 22 22
SARA 0 0 33 36 40 44 48
Sub-Total 85 161 282 288 296 304 308
Total 109 161 317 343 366 374 378

Seven alternative regional systems were evaluated. The seven alternatives are more fully described under Tasks 3
and 10, Economic Analysis. The main variables in the alternatives analysis are treatment plant location, treatment
plant phasing, and raw water facilities phasing. The following Table 8-3 shows the location and timing of these
variables. The results of the economic analysis are discussed in the Technical Memorandum for Tasks 3 and 10.
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Table 8-3

Facilities Phasing

Case  WTP Location Phasing Scenario Facility 2015 2020 2030 2040 2050 2060 2065
1A East of San RWTM B & RWI & T™M RWIB | RWIA
Antonio ALCOA/CPS built by Softened WTP (MGD) 50 20
2015; RWTM A Built | Non-Softened WTP (MGD) 200 100
in 2020 Total WTP (MGD) 200 300 350 370 370 370 370
2A East of San RWTM B & RWI & T™M RWIB | RWIA
Marcos ALCOA/CPS built by Softened WTP (MGD) 50 20
2015; RWTM A Built | Non-Softened WTP (MGD) 200 100
in 2020 Total WTP (MGD) 200 300 350 370 370 370 370
3A Northern Corner RWTM B & RWI & TM RWIB | RWIA
of Caldwell ALCOA/CPS built by Softened WTP (MGD) 50 20
County 2015; RWTM A Built | Non-Softened WTP (MGD) 200 100
in 2020 Total WTP (MGD) 200 300 350 370 370 370 370
1B East of San RWTM B & RWI & RWTM RWIB | RWIA
Antonio ALCOA/CPS built by Softened WTP (MGD) 50 20
2015; RWTM A Built | Non-Softened WTP (MGD) 200 100
in 2020 Total WTP (MGD) 200 300 350 370 370 370 370
1C East of San RWTM B & RWI & T™M RWIB | RWIA
Antonio ALCOA/CPS built by Softened WTP (MGD) 50 20
2015; RWTM A Built | Non-Softened WTP (MGD) 200 100
in 2020 Total WTP (MGD) 200 300 350 370 370 370 370
3B Northern Corner RWTM B & RWI & TM RWI B RWI A
of Caldwell ALCOA/CPS built by Softened WTP (MGD) 50 20
County 2015; RWTM A Built | Non-Softened WTP (MGD) 100 100 100
in 2030, Reduced Total WTP (MGD) 100 200 350 370 370 370 370
Demand Scenario
1D WTP for 2015 — Build RWI & T™M RWI A
ALCOA/CPS | ALCOAJ/CPS System Softened WTP (MGD)
East of Elgin; with PWTM’s to San | Non-Softened WTP (MGD) 200 100
Main Surface | Antonio; 2020 — Build Total WTP (MGD) 200 300 300 300 300 300 300

WTP East of San
Antonio

RW!I A and Surface
WTP
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PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 9 — Develop Treatment Plant Layout
DATE: May 9, 2005

Background

The purpose of this task is to determine the land area requirements for a regional facility of this size and to identify
the phasing of the units so that adequate space is available for future expansion. This task is also to identify any
additional treatment units and land needs required by future changes in drinking water regulations. This
information was used to estimate the cost of the plant site and to determine general areas where the facility could be
located. The identification of a definitive size and location of specific plant sites is beyond the scope of this task.

Area required for Plant Site

In Task 2 — Demand Projections, the average day ultimate capacity for this facility was determined to be 303,232
acre-feet/year or 271 MGD. A peak or maximum day rate of 378 MGD was also determined based on peaking
factors established by each of the participants. Alternatives were developed for each of these plant sizes. In Task 4
—Water Treatment Process, a split process consisting of two treatment trains was proposed. One of the trains would
use a conventional process and the other would be lime softened. Both trains would use microfiltration membranes
for filtration. Task 4 also proposed a raw water storage reservoir at or near the plant site. The reservoir would be
used to provide raw water in the event that maintenance was required on the raw water transmission main or pump
stations. The reservoir was sized at 12,000 acre-feet and would provide approximately 15 days of storage at
average flow. At this planning level, a nominal 100 acre plant site is proposed for both plant sizes. An additional
528 acres is proposed for the raw water reservoir based on an assumed depth of 25 feet.

Phasing

Various options for phasing of the facilities were considered based on when capacity was needed, economy of scale
in building larger units and the time value of money. Because the SAWS demand comes on so quickly it was
determined that the ultimate size facility of 220 MGD for the non-soften train should be constructed initially with
no phasing. For the soften train an initial size of 50 MGD should be constructed in 2030 with a 20 MGD expansion
in 2040. Both of these expansions were considered to be fairly normal in their space requirements so no additional
area was required for this factor. It should be noted that the total soften capacity of 70 MGD is a maximum day
capacity while the 220 MGD for the non-soften capacity is an average day capacity.

Future Regulations
Since membranes were proposed for filtration on both treatment trains, it was assumed that no major additional

treatment units that could effect the size requirements of the plant site would be needed in the future. Hence no
additional land was proposed for this factor.
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Conclusions

A plant site of 100 acres is proposed for the regional facility. An additional 528 acre site adjacent to or near the
plant site for a raw water storage reservoir is also proposed. A process flow diagram for the proposed facility is
shown in Figure 9.1. The required treatments units are identified for both treatment trains. A more detailed plant
layout is dependent on the specifics of the actual plant site selected.
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TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Tasks 3 and 10 — Economic Analysis

DATE: February 8, 2005

Background

The purpose of this study is to evaluate the feasibility and comparative costs of developing a large regional water
treatment facility to provide potable water for both the Cities of Austin and San Antonio. Although various raw
water sources have been included in the analysis (specifically the LCRA-SAWS Water Project, groundwater from
the Simsboro Aquifer, and the Bastrop/Colorado River diversion point), no attempt has been made to evaluate these
sources. The sole focus is defining the benefits of regional treatment — not defining the issues surrounding sources
of raw water.

Methodology

The economic analysis was undertaken in two steps: first, an initial analysis of three regional system configurations
with the main difference being the location of the water treatment plant, and second, the development and analysis
of additional alternatives based on the results of the initial analysis.

Initial Analysis of Alternatives

The purpose of the initial analysis was two-fold: First, to identify the principal factors that are likely to affect the
costs of the regional system and, second, to screen alternative regional systems in order to determine which water
treatment plant locations are most likely to result in the lowest overall cost. The steps taken to accomplish this task
were as follows:

1. Estimate the size of the intakes, pumping stations, reservoirs, and water treatment plants and
assign unit construction costs to each cost item, then calculate capital costs including
contingencies; engineering, legal and administrative costs; environmental and surveying costs;
land or easement acquisition costs; and other miscellaneous costs

2. Prepare operation and maintenance cost estimates

3. Calculate present values using a discount rate of 5% for both capital cost expenditures and
operation and maintenance costs over the 50 year planning period

4. Compare the present values for each alternative and identify the most economical alternatives
Unit Costs
The unit costs used in the analysis were gathered from the LCRA-SAWS Water Project PVA, 2004. The unit costs
from the PV A were used because the facilities in both projects were of a similar nature and their use added a sense

of consistency between the two projects.

The unit costs in the 2004 PVA were presented in a series of tables and these are included in Appendix 1. Each of
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the unit cost tables was graphed, and using the trendline feature of Excel, a best-fit equation was determined. The
best-fit equation was then used in the alternative analysis spreadsheets to estimate costs.

After most of the analysis was complete and the results had been presented to the project participants, the LCRA-
SAWS Water Project PVA was revised. One alternative presented in this report (Alternative 2A — Special) was
updated to the revised PVA assumptions and costs. This final alternative was based on the revised PVA
assumptions and costs, so the reader may note some inconsistencies between Alternative 2A - Special and the
others.

Initial Analysis Results

As mentioned previously, the initial analysis evaluated three alternative water treatment plant sites, which were
as follows:

1. Alternative 1A: East of San Antonio
2. Alternative 2A: East of San Marcos

3. Alternative 3A: In the northern corner of Caldwell County

The results of the initial analysis are shown in Table 10-1. Although the location of the water treatment plant had a
major impact on the orientation of the raw water and potable water transmission mains, there was only a 1.1%
difference in the present values between the highest and lowest. Alternative 2A, with the water treatment plant
located east of San Marcos, had the least present value. A review of the capital and O&M estimates indicated that
while locating the water treatment plant closer to the Bastrop intake and the ALCOA/CPS well fields lowered the
cost of the raw water transmission mains, the cost of the potable water transmission mains were increased. In
particular, the power costs associated with the potable water transmission mains increased. This result can be
explained by the fact that the largest demands are at the southernmost delivery points (those for SAWS and SARA),
and by the fact that potable water transmission mains must be designed for maximum daily demands while raw
water transmission mains are designed for average daily demands. As the water treatment plant is moved to the
northeast, more potable water must be pumped south through the potable water transmission main running parallel
to 1-35. The potable water transmission main segments between the water treatment plant and the SAWS delivery
points must be sized for these large flows.

For Alternatives 1A, 2A, and 3A, the PWTMs represent a sizable percentage of the overall costs of the project over
the 50-year analysis period: 20% to 31% of the present value of both capital and O&M costs. The size of the
PWTMs range from 54 inches in diameter, for the mains serving the City of Austin on the north end of the project,
to 120 inches in diameter for the line serving GBRA, SAWS and SARA on the south end in Alternative 3A.

Since SAWS’ maximum daily demand accounts for almost 63% of the total, the PWTMs serving the SAWS
delivery points require the largest investments.

Based on the analysis of Alternatives 1A, 2A and 3A, the following observations were made:
1. The location of the water treatment plant had a lower impact than expected on overall present values.
In fact, although a 1.1% difference represents over $40 million, a 1.1% difference is not significant

given the accuracy of these feasibility level cost estimates.

2. The least cost alternative was Alternative 2A, which located the water treatment plant east of San
Marcos. The cost of Alternative 1A and Alternative 3A were essentially the same.
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Table 10-1
Summary of Alternatives 1A, 2A and 3A (Initial Alternatives)

. . . Total NPVs in RWI A & OCRs RWTM A  (Including Pump RWIB & OCR (just | RWTM B (Including Pump| WTP & RW Storage at PWTMs (Including
WTP Location| - Case Phasing Scenario Millions of $ | (Matagorda County) Stations) ALCOA/CPS upstream of Bastrop) Station) Plant Pump Stations)
Raw water reservoir w/
Sized for 4000 cfs to  |150 miles of 96-inch diameter |Non-Public wells; Sized for 2000 cfs to 11,000 ac-ft capacity; Each PWTM sized for
scalp water; 4 intakes, [pipe sized to deliver 132,000 ac{Transmission of 55,000 ac- |scalp water; 2 intakes; 8 |Sized for 117,804 ac-ft/yr; 77|Conventional settling with . .
RWTM B & ALCOA/CPS . X N L. ; . . W . N . maximum daily
East of San . R . 4 miles of 120-inch ft/year on a continuous basis; [ft/year to the OCR at RWI B|miles of 120-inch raw miles of 84" pipeline with two|membrane filtration for
N 1A |built by 2015; RWTM A built . . . N . . N . N . X X demand (See PWTM
Antonio . raw water mains & 4  |includes 3 pumping stations w/ |via 15 miles of 54" gravity [water mains and 4 pumping stations and SAWS, SARA & GBRA,; .
in 2020. 8 B R . X X . N Summary Sheet in the
OCRs at 25,000 ac-ft |balancing reservoirs along pipeline from Hwy 290 east |OCRs at 15,000 ac- balancing reservoirs Lime softening with Appendices)
each route of Elgin ft/each membrane filtration for COA|”*PP
& LCRA water
NPV of Capital Costs| $ 2,366( $ 191(% 534 | $ 135 | $ 2041 $ 297 | $ 5851 % 420
NPV of O&M Costs| $ 1,530 $ 491% 288 |$ 142 |$ 401$ 160 | $ 499 | $ 352
Total NPV of Capital & O&M| $ 3,89 $ 240 $ 822 |$ 277 | $ 2441 % 457 | $ 1,084 | $ 772
Raw water reservoir w/
Sized for 4000 cfs to |126 miles of 96-inch diameter |Non-Public wells; Sized for 2000 cfs to 11,000 ac-ft capacity; Each PWTM sized for
scalp water; 4 intakes, |pipe sized to deliver 132,000 ac{Transmission of 55,000 ac- |scalp water; 2 intakes; 8|Sized for 117,804 ac-ft/yr; 36| Conventional settling with . .
RWTM B & ALCOA/CPS b . . . ; . " o . ) . maximum daily
East of San . R . 4 miles of 120-inch ft/year on a continuous basis; [ft/year to the OCR at RWI B|miles of 120-inch raw  |miles of 96" pipeline with membrane filtration for
2A  |built by 2015; RWTM A buil] . . X N X . . . X X N X demand (See PWTM
Marcos ; raw water mains & 4  |includes 3 pumping stations w/ |via 15 miles of 54" gravity [water mains and 4 one pumping station and SAWS, SARA & GBRA; X
in 2020. ! B - . N X N N Summary Sheet in the
OCRs at 25,000 ac-ft |balancing reservoirs along pipeline from Hwy 290 east |OCRs at 15,000 ac- balancing reservoir Lime softening with Appendices)
each route of Elgin ft/each membrane filtration for cOA|”PP
& LCRA water
NPV of Capital Costs| $ 2,306 $ 191(% 451 | $ 135 | $ 2041 $ 168 | 572 1% 585
NPV of O&M Costs| $ 1,546| $ 49| $ 250 | $ 142 | $ 40| 93 1% 502 |$ 470
Total NPV of Capital & O&M| $ 3,852 $ 240 $ 701 |$ 277 | $ 2441 % 261 |$ 1,074 | $ 1,055
Raw water reservoir w/
Sized for 4000 cfs to  |126 miles of 96-inch diameter |Non-Public wells; Sized for 2000 cfs to 11,000 ac-ft capacity; Each PWTM sized for
Northern scalp water; 4 intakes, |pipe sized to deliver 132,000 ac{Transmission of 55,000 ac- |scalp water; 2 intakes; 8 |Sized for 117,804 ac-ft/yr; 20]Conventional settling with . .
RWTM B & ALCOA/CPS A . . L : . " W . ) . maximum daily
Corner of . R . 4 miles of 120-inch ft/year on a continuous basis; [ft/year to the OCR at RWI B|miles of 120-inch raw miles of 84" pipeline with membrane filtration for
3A built by 2015; RWTM A built} . . X N . . " . X K . X demand (See PWTM
Caldwell in 2020 raw water mains & 4  |includes 3 pumping stations w/ |via 15 miles of 54" gravity [water mains and 4 one pumping station and SAWS, SARA & GBRA,; Summary Sheet in the
County ! OCRs at 25,000 ac-ft |balancing reservoirs along pipeline from Hwy 290 east |OCRs at 15,000 ac- balancing reservoir Lime softening with y

NPV of Capital Costs}
NPV of O&M Costs

Total NPV of Capital & O&M

$ 2,333
$ 1,562
$ 3,895

each

$ 191
$ 49
$ 240

route

$ 451
$ 250
$ 701

of Elgin

$ 135
$ 142
$ 277

ft/each

$ 204
$ 40
$ 244

$ 86
$ 83
$ 169

membrane filtration for COA|
& LCRA water

Appendices)

$ 572
$ 502
$ 1,074

$ 694
$ 496
$ 1,190




Central Texas Regional Water Treatment Plant — Task 3 & 10 — Economic Analysis
February 8, 2005
Page 4 of 8

3. Theraw water transmission mains, potable water transmission mains and the water treatment plant were
the principal cost drivers.

Analysis Results for Alternates 1B, 1C, 1D, and 3B

Taking these observations into account, four additional alternatives were developed and analyzed for a more
complete understanding of the potential regional scenarios (see Table 10-2).

In Alternative 1B, the water treatment plant was located about 10 miles northwest of the location shown in
Alternative 1A. This alternative was developed to test if a plant site in the San Antonio area, even closer to the
SAWS & SARA delivery points, could yield a present value for the San Antonio plant site lower than the San
Marcos site. The water treatment plant is still about 8 miles east of Delivery Point #2, but finding a site for the
water treatment plant west of this point may be difficult. Otherwise, no other changes were made compared to
Alternative 1A. This change lowered the present value by about $106 million (about 2.7%). Alternative 1B
represents the least cost alternative of the four alternate water treatment plant locations considered, and it is about
$62 million lower than the San Marcos location represented by Alternative 2A.

Given that the water treatment plant location did not have a major impact on present values, changes to the basic
scenario were tested to determine if other adjustments could be made to lower the overall cost.

In Alternative 1C, the financial impact of discharging the ALCOA/CPS groundwater to Big Sandy Creek was
analyzed. Alternative 1B was used as the base case and the ALCOA/CPS costs were revised to show the
elimination of a ground water transmission main from the well fields to the Off-Channel Reservoir (OCR) near the
Bastrop intake (RWI-B). However, the O&M costs for this intake were increased to account for the withdrawal of
an additional 55,000 acre-feet/year. The overall present value for Alternative 1C was about $32 million less than
Alternative 1B.

Alternate 3B analyzes the impact of delaying a portion of SAWS's 2020 demand to 2030. It also assumes that all of
SARA's demands would be delayed until 2030. This alternative is also predicated on the negotiation of an
agreement for SAWS to temporarily withdraw LCRA's raw water (11,200 acre-feet/year), the City of Austin's raw
water (33,604 acre-feet/year), and an additional 21,196 acre-feet/year of raw water at the Bastrop intake (RWI-A),
in addition to the 18,000 acre-feet/year that has been used in the previous alternatives. This agreement would not
be necessary after 2030.

Alternative 3B seeks to determine the impact of delaying the costly RWTM-A and the Matagorda intake. Its
present value has been estimated at about $516 million (about 13 %) less than Alternative 3A, to which it is
equivalent in all other respects. Had Alternatives 1A or 2A been used as the comparison basis, the savings would
have been similar. However, in this case, using present values as the basis for comparison is misleading, since over
the project's 50 year life, approximately 9.6% less treated water is delivered to the participants in Alternative 3B
compared to 3A as well as all of the other alternatives. Taking this into account, Alternative 3B offers a 3.7%
reduction in overall costs compared to 3A.

Alternative 1D represents a more significant change in the basic scenario used in all of the alternatives thus far
described. In 1D, the Bastrop intake (RW!I-B) and its raw water transmission main (RWTM-B) are eliminated. The
ALCOA/CPS well fields would be developed in 2015 and a groundwater treatment plant would be built near Elgin.
Treated ground water would be pumped to the SAWS delivery points via a potable water transmission main, but
this main would be routed to pass close to the City of Austin, LCRA and GBRA delivery points.
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Table 10-2

Summary of Additional Alternatives Analyzed

. . Total NPVs in RWI A & OCRs RWTMA  (Including Pump RWIB & OCR (just [ RWTM B (Including Pump| WTP & RW Storage at PWTMs (Including
WTP Location| - Case Phasing Scenario Millions of $ | (Matagorda County) Stations) ALCOAICPS upstream of Bastrop) Station) Plant Pump Stations)
Raw water reservoir w/
Sized for 4000 cfs to  |142 miles of 96-inch diameter |Non-public wells; Sized for 2000 cfs to 11,000 ac-ft capacity; Each PWTM sized for
scalp water; 4 intakes, |pipe sized to deliver 132,000 ac{ Transmission of 55,000 ac- |scalp water; 2 intakes; 8 |Sized for 117,804 ac-ft/yr; 68|Conventional settling with : .
RWTM B & ALCOA/CPS . N . s ; . . " maximum daily
East of San | . 4 miles of 120-inch ft/year on a continuous basis; |ft/year to the OCR at RWI B|miles of 120-inch raw  |miles of 84" pipeline with two[membrane filtration for
N 1B |built by 2015; RWTM A buil] . . . . . M . X - X demand (See PWTM
Antonio raw water mains & 4  |includes 3 pumping stations w/ |via 15 miles of 54" gravity ~|water mains and 4 pumping stations and SAWS, SARA & GBRA; .
in 2020. . . - . " . Summary Sheet in the
OCRs at 25,000 ac-ft |balancing reservoirs along pipeline from Hwy 290 east |OCRs at 15,000 ac- balancing reservoirs Lime softening with Appendices)
each route of Elgin ft/each membrane filtration for COA|" PP’
& LCRA water
NPV of Capital Costs| $ 2,286 $ 91| 507 | $ 135 | $ 204|$ 265 | $ 572 | % 412
NPV of O&M Costs| $ 1,504 $ 49 280 | $ 142 | $ 40($ 148 | $ 502 | $ 343
Total NPV of Capital & O&M| $ 3,790 $ 240 $ 787 % 277 | $ 24413 413 | $ 1,074 | $ 755
Sized for 2000 cfs (2
intakes) to scalp surface Raw water reservoir w/
Sized for 4000 cfs to |142 miles of 96-inch diameter [Non-public wells; Discharge |water plus an additional 11,000 ac-ft capacity; Each PWTM sized for
scalp water; 4 intakes, |pipe sized to deliver 132,000 ac{of 55,000 ac-ftlyear to Big |76 cfs (55,000 ac-ft/yr) |Sized for 117,804 ac-ft/yr; 68|Conventional settling with N .
RWTM B & ALCOA/CPS . N . s " . Wl " maximum daily
East of San ) . 4 miles of 120-inch ft/year on a continuous basis; |Sandy Creek near Hwy 290 |equivalent to miles of 84" pipeline with two|membrane filtration for
N 1C  |[built by 2015; RWTM A buil] . . . P X X demand (See PWTM
Antonio raw water mains & 4  |includes 3 pumping stations w/ |east of Elgin with flow to groundwater released to |pumping stations and SAWS, SARA & GBRA; .
in 2020. . " P N N N N h Summary Sheet in the
OCRs at 25,000 ac-ft |balancing reservoirs along Colorado River just Big Sandy Creek; 8 balancing reservoirs Lime softening with Appendices)
each route upstream of RWI-B miles of 120-inch pipe; 4| membrane filtration for COA} PP
OCRs at 15,000 ac- & LCRA water
ft/each
NPV of Capital Costs| $ 22491 $ 19118 507 | $ 98 [ $ 204|$ 265 | $ 572 % 412
NPV of O&M Costs| $ 1,509] $ 49 280 | $ 138 | $ 49| $ 148 | $ 502 | $ 343
Total NPV of Capital & O&M| $ 3,758 $ 240 $ 787 % 236 | $ 253|$ 413 | $ 1,074 | $ 755
Note: This Raw water reservoir w/
Reduced SAWS demand in|Alternative Sized for 4000 cfs to  |126 miles of 96-inch diameter |Non-Public wells; Sized for 2000 cfs to 11,000 ac-ft capacity; Each PWTM sized for
Northern 2020 by 66,000 ac-ft/yr (& |delivers 9.6% |scalp water; 4 intakes, |pipe sized to deliver 132,000 ac{ Transmission of 55,000 ac- |scalp water; 2 intakes; 8 [Sized for 117,804 ac-ft/yr; 20| Conventional settling with maximum dail
Corner of a8 SARA to 0 demand); less water to |4 miles of 120-inch ft/year on a continuous basis; |ft/year to the OCR at RWI B|miles of 120-inch raw  |miles of 84" pipeline with membrane filtration for demand (SeeTDWTM
Caldwell RWTM B & ALCOA/CPS |participants raw water mains & 4  |includes 3 pumping stations w/ |via 15 miles of 54" gravity ~|water mains and 4 one pumping station and SAWS, SARA & GBRA; Summary Sheet in the
County built by 2015; RWTM A builtjover 50 years |OCRs at 25,000 ac-ft |balancing reservoirs along pipeline from Hwy 290 east |OCRs at 15,000 ac- balancing reservoir Lime softening with A endiges)
in 2030. than the other |each route of Elgin ft/each membrane filtration for COAJ PP
Alternatives & LCRA water
NPV of Capital Costs| $ 2,039] $ 170| $ 2771 $ 135 | $ 204 % 86| $ 524 | $ 643
NPV of O&M Costs| $ 1,340| $ 39 142 | % 142 | $ 40($ 87|% 427 % 463
Total NPV of Capital & O&M| $ 3379 $ 2091 $ 419 | $ 277 | $ 2441% 173 | $ 951 $ 1,106
WTP for | . : .
ALCOA/CPS 2015: Construct . 1.42 miles of 108._”1“ diameter Public wells; Treat 55,000 Raw water reservoir w/ Each PWTM sized for
ALCOAI/CPS system with Sized for 6000 cfs to  |pipe sized to deliver an ultimate . .
groundwater . L A ac-ft/year in 12,000 ac-ft capacity; maximum daily
. PWTM's to San Antonio; scalp water; 6 intakes |average flow of 194,800 ac- N . , . N
east of Elgin; 1D . - iron/manganese removal None req'd None req'd Conventional settling with  |[demand (See PWTM
N 2020: Construct RWI & & 6 OCRs at 25,000 |[ft/year; includes 3 pumping " .
Main suface . h . |WTP near Hwy 290 east of membrane filtration for Summary Sheet in the
RWTM A with main suface ac-ft each stations w/ balancing reservoirs N N
WTP east of . Elgin SAWS, SARA & GBRA Appendices)
. WTP east of San Antonio. along route
San Antonio.
NPV of Capital Costs| $ 2,074] $ 2841% 610 | $ 143 $ 496 | $ 541
NPV of O&M Costs| $ 1,506] $ 65|$ 421|% 196 $ 44518 379
Total NPV of Capital & O&M| $ 3,580( $ 349 $ 1,031 | $ 339 | $ - |8 - |8 9411% 920
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The Matagorda intake (RWI-A) and RWTM-A would be built in 2020 and would be sized to withdraw, store and
transport up to 194,804 acre-feet/year to a water treatment plant located just northeast of San Antonio. Beginning
in

2030, potable water from the Elgin groundwater treatment plant would be diverted to the City of Austin, LCRA and
GBRA while more and more of SAWS's potable water would come from the surface water treatment plant.

The present value for Alternative 1D is about $210 million (about 5.5%) less than the present value of Alternative
1B, the least cost alternative of the first 4 alternatives evaluated. However, by including a separate treatment plant
for the ALCOA/CPS groundwater, Alternative 1D takes advantage of the lower treatment costs for this water. This
alternative offers SAWS a way of avoiding a long groundwater transmission main from the ALCOA/CPS fields and
the potential for sharing in the cost of the potable water transmission main. As in the other alternatives, this
regional potable water transmission main (at least 60-inches in diameter) running parallel to IH-35 could be used to
service the anticipated growth along the 1-35 corridor and to provide an emergency connection between the large
public water systems at either end.

However, implementation of Alternative 1D would be predicated on the following:

1. The City of Austin would need to verify that treated groundwater from the ALCOA/CPS well fields would
be compatible with its treated water from other sources, and that its treatment would be less expensive than
the treatment of surface water from the Colorado River in its own treatment plant.

2. The City of Austin, LCRA, and SAWS would need to negotiate a water rights transfer that would give
SAWS access to 44,804 acre-feet/year (11,200 from LCRA and 33604 from the City of Austin) of Colorado
River water in return for the same amount from the ALCOA/CPS well fields.

3. SARA would have to meet its water demands from 2015 to 2020 using treated water from some other
source and treatment plant since there would be no water treatment plant near San Antonio until after 2020.

Final Alternative Analysis (Alternative 2A — Special)

After the presentation of the aforementioned results to the participants in a meeting held on March 7, 2005, the
project team was requested to analyze one more alternative (Alternative 2A — Special). This alternative was to
be similar to Alternative 2A (WTP located east of San Marcos) with the following exceptions:

1. The non-softening side of the water treatment plant would be sized to meet the average day demands of
SAWS, SARA and GBRA. Demands exceeding the average day demands would have to be met by
using water from other sources. For SAWS, it was anticipated that wells in the Edwards Aquifer could
be used to make up the difference.

2. Potable water transmission mains, leading to the demand points for SAWS, SARA and GBRA would
also be sized for average day demands rather than for maximum day demands.

3. The raw water facilities in Matagorda County (RWI-A) would be sized in accordance with the latest
information in the LCRA-SAWS Water Project PVA, that is, for a maximum withdrawal of 6000 cfs.

4. The raw water facilities at the Bastrop intake (RWI-B) would be sized for 90 cfs, which is based on the
assumption that “scalping” withdrawals would not be required.
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5. Unit costs used were to be in accordance with the latest unit costs used in the LCRA-SAWS Water
Project PVA.

The net present value of capital costs and O&M for this Alternative 2A-Special was about 10% less than the
cost for Alternative 2A, but a direct comparison is misleading since some unit costs and design assumptions
were changed. The purpose of Alternative 2A—Special was not to compare against the previously mentioned
alternatives, but to compare against other water supply alternatives the participants are considering. For this
reason, additional calculations were prepared for this special alternative and these are shown in Table 10-3.

Using the same methodology that was used in the LCRA-SAWS Water Project PVA, potable water would cost
about $794 per acre-foot produced at the water treatment plant site (based on 2050 production and expressed
in 2005 dollars). If the capital and operating costs of the potable water transmission mains are included, the
average cost would be $1039 per acre-foot delivered to each customer’s delivery point.
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Table 10-3
CTRWTP - Alternate 2A Special - WTP East of San Marcos

WTP Location| ATter Phasing Scenario Total NPVs in | o) 4 g ocrs | RWTMA (Including ALCOA/CPS RWIB & OcR | RWTMB (including | WTP & RW Storage | PWT
nate Millions of $ Pump Stations) Pump Stations) at Plant Pur
Sized for 6000 cfs Raw water reservoir SXS—A“
RWTM B & ALCOA/CPS to scalp water; 1 |126 miles of 96-inch . . . w/ 11,000 ac-ft . )
. . . ' " - X Non-Public wells; Sized for 90 cfs (no S sized
built by 2015; RWTM A built low head dam; 6 |diameter pipe sized to o ) L . capacity; y
. ) . } ) Transmission of 55,000 |scalping capability |Sized for 117,804 ac- . ) daily ¢
in 2020; Assumes base intakes, 6 miles of |deliver 132,000 ac- o X . . . |Conventional settling
- - - ac-ft/lyear to the req'd); 1 intakes; 2 |ft/yr; 36 miles of 96 ) loadec
East of San 2A - loaded non-softening plant 120-inch raw ft/year on a continuous - . - o . with membrane
. . . balancing tank at RWI |miles of 60-inch pipeline with one A PWTN
Marcos Special and PWTMs for SAWS, water mains & 4  |basis; includes 3 B via 15 miles of 54" raw water main. 1 umping station and filtration for SAWS, LCRA
SARA and GBRA; max day OCRs at 33,000 [pumping stations w/ Lo . » 1 |Pumping . SARA and GBRA,
. . . gravity pipeline from balancing reservoir |balancing reservoir . - K day de
demand softening plant and ac-ft each (Total |balancing reservoirs Hwy 290 east of Elgin |at 30 ac-ft (10 mg) Lime softening with PWTN
PWTMs for LCRA and COA of 132,000 acre |along route Wy g 9 membrane filtration Sheet
feet) for COA and LCRA
Apper
Construction Costs| $ 1,624 $ 169 | $ 408 | $ 83|% 71% 119 | $ 462 [ $
Capital Costs| $ 2,246\ % 261 |$ 552 | $ 131 $ 10 1% 161 | $ 627 [ $
NPV of Capital Costs| $ 1,938 $ 205 ($ 432 | $ 131 (% 10($ 161 | $ 526 | $
NPV of O&M Costs| $ 1513($ 56 [$ 253 | $ 142 | $ 9 (% 9413 497 | $
Total NPV of Capital & O&M| $ 3451|$ 260 | $ 685 | $ 273 | $ 19 (% 255 | $ 1,023 | $
Year 2050 O&M Costs in $ 104 $ 386 $ 1718 $ 778 $ 077 $ 6.14 $ 3766 $
2005 $
Unit Cost Calculations: Millions of $
Not including Including o
PWTMs PWTMs Interest rate 6%
Capital cost $ 1,7412  $ 2,246.2 Total loan period (years) 30
Interest accrued during construction $ 3094 $ 399.1 / Number of years for construction 3
Interest earned during construc. $ (74.4) $ (95.9) < Interest earned during construction 4%
Number of years for construction 3
Total project cost $ 19762 $ 2,549.3
Annual Costs:
Debt service - principal and interest $ 1436 $ 185.2 Interest rate on loan 6%
Adjustment for "Committed Purchase Fee" $ 88 $ 8.8 Number of payments 30
Subtotal $ 1524 $ 194.0
O&M and Power $ 734 % 103.9 Basis = Year 2050
Total annual cost $ 2258 $ 298.0
Ag and Gw _$ 78 % 7.8
Total 233.56 305.76
Acre-feet produced (annual average) 294,215 294,215 Basis = Year 2050
$ per acre feet produced $ 794 $ 1,039

E of SMarcos_Alt2A_spec2;Table 3
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K¢ FRIESE

& ASSOCIATES, INC.

TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant

SUBJECT: Task 11 — Identify Other Potential Customers and Participants
DATE: May 9, 2005

Background

The purpose of this task is to identify other potential water customers or participants, at a conceptual level, that may
be benefited by this facility. In Task 2 — Demand Projections, the water demand for each of the study participants
was determined. A total average day demand of 303,232 acre-feet/year was projected for the study area. It is
believed that amount represents the total demand of the study area. The five study participants are expected to
serve all of the potential customers within this area either as wholesale or retail customers. Because of the high
level nature of this study, those entities within the service area but not participating in the study will be identified
and contacted by the individual study participants expected to serve the entity and thus will not be further discussed
in this study.

Other Potential Customers

No potential customers outside of the study area have been identified. If additional customers are identified in the
future, additional water sources will also have to be identified before they can be served.
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K¢ FRIESE

& ASSOCIATES, INC.

TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 12 - Institutional Considerations

DATE: May 7, 2005

Background

The purpose of this task is to investigate several potential institutional approaches to develop the proposed
water treatment plant. These could include the creation of a development corporation, a regional water
authority or other corporate entity to own and operate the facilities. This task also includes examining various
procurement tools to facilitate the development of the water treatment plant.

Institutional Considerations

Tasks 3 and 10 — Economic Analysis, discusses the various alternatives evaluated and the resulting net present
value of the facilities. For the final alternative considered, the plant was changed to a base load plant for San
Antonio, SARA and GBRA thereby reducing the size of the plant and treated water transmission main. Other
adjustments were made to help make the regional facility comparable to the other separate alternatives available
to the participants. The present value cost was converted to a cost per acre-foot also for comparison purposes.
This was done by dividing the total cost by the acre-foot capacity and would be the same for all participants.
That cost was $794 per acre-foot for treated water at the water treatment plant. When the potable water
transmission mains are considered, the average cost would be $1039 per acre-foot delivered to the participants
delivery points. The latter figure is in the upper range of costs that have been developed for the LCRA-SAWS
Water Project. While the cost per acre-foot for a regional facility appear to be somewhat reasonable for San
Antonio and SARA it is not for the other participants because of the cost of transmission facilities that the other
participants would not have compared to their separate alternatives. The conclusion appears fairly clear that a
regional facility is not feasible based on the alternatives and demand included in this analysis.

Institutional considerations and procurement tools were not further evaluated since it appears from this analysis
that a regional facility is not feasible.
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K¢ FRIESE

& ASSOCIATES, INC.

TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 13 - Identify Necessary Permits

DATE: May 7, 2005

Background

The purpose of this task is to review the project components and locations and to identify the permitting entities
and permits that will be required to implement a regional water treatment plant. The permitting requirements
for a similar sized facility were analyzed in the recently completed LCRA-SAWS Water Project PVA. It was
determined the following primary permits may be required:

Name Granting Agency

Section 404 Permit United States Army Corps of Engineers
Section 10 Permit United States Army Corps of Engineers
Water Rights Texas Commission on Environmental Quality
Public Drinking Water Supplies Texas Commission on Environmental Quality
Safe Drinking Water Act Texas Commission on Environmental Quality
Section 401 Water Quality Certification Texas Commission on Environmental Quality
TPDES Industrial Storm Water Permits Texas Commission on Environmental Quality
Dam and Reservoir Safety Texas Commission on Environmental Quality
Cultural Resources Texas Historical Commission

Approvals, Consultations, and Permits

The following is the complete List of Possibly Required Local, State, and Federal Permits and Approvals from
the LCRA-SAWS Water Project PVA. This detailed list has been included since the LCRA-SAWS Water
Project is of similar scope, scale, and geographical location as the CTRWTP facilities evaluated herein.
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Central Texas Regional Water Treatment Plant — Task 13 - Identify Necessary Permits

May 9, 2005
Page 2 of 4

POSSIBLE FEDERAL APPROVALS, CONSULTATIONS,
AND PERMITS NECESSARY FOR THE LCRA-SAWS WATER PROJECT

Name

Granting Agency

Agricultural Issues Consultation
Bridge Permit (Section 8 Review

Conditional Letter of map Revision (CLOMR)/Letter
of Map Revision (LOMR)

Environmental Justice

Federal Endangered or Threatened Species (Section 7
or 10 Review)

Fishery Impacts

Prime Farmlands

Section 4(f) Review

Section 404 Permit

Section 10 Permit

Section 10 of the Rivers and Harbors Act of 1899
Wildlife Management Areas

U.S. Department of Agriculture (USDA)
U.S. Coast Guard

Federal Emergency Management Agency (FEMA)
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service (USFWS)

National Marine Fisheries Service (NMFS)
Natural Resources Conservation Service (NRCS)

Bureau of Reclamation and U.S. Fish and Wildlife
Service

United States Army Corps of Engineers (USACE)
(Fort Worth and Galveston Districts)

United States Army Corps of Engineers (USACE)
(Fort Worth and Galveston Districts)

U.S. EPA
USFWS
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May 9, 2005
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POSSIBLE STATE AND DISTRICT APPROVALS, CONSULTATIONS,
AND PERMITS NECESSARY FOR THE LCRA-SAWS WATER PROJECT

Name

Granting Agency

Coastal Management Zone (Dredging Permits)
Coastal Natural Resources Area

Agricultural Issues

Cultural Resources (SHPO/Section 106 Review)
Dam and Reservoir Safety (Chapter 299)
Edwards Aquifer Regulations

State Endangered or Threatened Species and Species
of Concern (sometimes referred to as Section 7
Review

Groundwater Protection

Water Rights (Water Code Chapter 11, Tex. Admin.
Code Chapters 228, 295, 297)

LCRA Act Section 28

Public Drinking Water Supplies (Chapter 290)
Right of Way and Transportation Access
Regional Water Planning Coordination

Safe Drinking Water Act

Sand and Gravel Permit

Section 10 of the Rivers and Harbors Act of 1899
Section 4(f) Review

Section 401 Water Quality Certification
Section 404 Permit
TPDES Industrial Storm Water Permits

TPDES Storm Water Permits for Activities Associated

with Construction

Water Quality (Chapter 307) and TPDES For Other
Discharges

Wildlife Management Areas

Texas General Land Office (GLO)

TGLO, Coastal Coordination Council (CCC)

TX Department of Agriculture

Texas Historical Commission (THC)

Texas Commission on Environmental Quality (TCEQ)

Edwards Aquifer Conservation District and TCEQ

TPWD

Groundwater Conservation Districts
TCEQ And Various Agencies

LCRA

TCEQ

Texas Department of Transportation (TxDOT)
Water Development Board

TCEQ

TPWD

TCEQ and U.S. EPA

Varies, Bureau of Reclamation , U.S. Fish and
Wildlife Service, TPWD

TCEQ
USACE (Fort Worth and Galveston Districts)
TCEQ

TCEQ

TCEQ

TPWD
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POSSIBLE LOCAL APPROVALS, CONSULTATIONS,
AND PERMITS NECESSARY FOR THE LCRA-SAWS WATER PROJECT

Name Granting Agency

Local Regulatory Floodplain Affected Municipalities
Local Zoning Affected Municipalities
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K¢ FRIESE

& ASSOCIATES, INC.

TECHNICAL MEMORANDUM

PROJECT: Central Texas Regional Water Treatment Plant
SUBJECT: Task 14 — Conclusions and Major Project Issues
DATE: May 9, 2005

Background

The Technical Memorandums for Tasks 1 through 13 present the body of the study. Each of Technical Memoranda
discusses a specific aspect of the study; which together address the scope of work contained in the funding grant
from the Texas Water Development Board to the Lower Colorado River Authority. The purpose of the study was to
evaluate the feasibility and comparative costs of developing a regional water treatment facility to provide potable
water for the Cities of Austin and San Antonio.

The study determined that at the end of the planning period, 2065, there was a total average day demand of 271
MGD that could be met by a regional facility. The treatment plant evaluated for the facility consisted of a split
process water treatment plant. Part of the water would be lime softened. The other part would use a conventional
water treatment process. Both waters would be filtered separately through microfiltration membranes. This split
process would accommodate separate disinfection approaches to better match the existing practices of the
participant to avoid compatibility problems.

Several potential alternative diversion points for raw water were identified. One location consisted of a series of
intakes located in Matagorda, Wharton, and/or Colorado Counties along the lower reaches of the Colorado River.
A second location considered for an intake was in the segment of the Colorado River from the City of Austin (Town
Lake) downstream to the City of Bastrop. Ground water from the Simsboro Aquifer was also considered.

Three general sites for the location of the regional facility were identified and included in the analysis. The three
sites considered were: one east of San Antonio near I-10, one east of San Marcos and one in the northern corner of
Caldwell County. Points for connecting treated water from a regional facility were identified by each participant.

Pipelines and pump stations were sized and located to tie the alternative intake and plant locations to the connection
points. A series of alternatives were developed and construction cost estimates were prepared for each. Both
construction cost and O&M cost were identified for each alternative.

The initial analysis of the first three alternatives of varying the location of the plant indicated a rather small
percentage difference in the cost, the least costly being the location east of San Marcos. Four additional alternatives
were developed and analyzed for a more complete understanding of the potential regional scenarios. In one of these
alternatives a fourth plant location closer to San Antonio was analyzed. The other three alternatives tested changes
to the basic scenario to determine if other adjustments could be made to lower the overall costs.

The results showed a greater reduction in the present value of these four new alternatives compared to the lowest
present value of the first three alternatives. However, it was determined that the lower costs were either not
comparable or that the changes to the basic scenario included in the alternative scenario were not realistic and/or
could not be implemented.
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One final alternative was evaluated. In this alternative, the plant was changed to a base load plant for San Antonio,
SARA and GBRA thereby reducing the size of the plant and treated water transmission main. Other adjustments
were made to help make the regional facility comparable to the other separate alternatives available to the
participants. The present value cost was converted to a cost per acre-foot also for comparison purposes. This was
done by dividing the total cost by the acre-foot capacity and would be the same for all participants. That cost was
$794 per acre-foot for treated water at the water treatment plant. When the potable water transmission mains are
considered, the average cost would be $1039 per acre-foot delivered to the participant’s delivery points. The latter
figure is in the upper range of costs that have been developed for the LCRA-SAWS Water Project. Those costs
range from $970 to $1,103.

Conclusions

While the cost per acre-foot for a regional facility appear to be somewhat reasonable for San Antonio and SARA it
is not for the other participants because of the cost of transmission facilities that the other participants would not
have compared to their separate alternatives. The conclusion appears fairly clear that a regional facility is not
feasible based on the alternatives and demand included in this analysis.

An alternative that was not included in the scope of this study but would appear to be worthy of additional analysis
is a sub-regional facility located between Austin and Bastrop on or near the Colorado River. That facility could
meet the demands of Austin, LCRA and possibly GBRA in a more cost effective manner. A very preliminary cost
estimate for such a facility using similar costing data in this study appears to be in the $741 per acre-foot range (not
including PWTMs) and $848 per acre-foot (including PWTMs to the delivery points).
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CENTRAL TEXAS REGIONAL WATER TREATMENT PLANT TO
SERVE AUSTIN AND SAN ANTONIO WATER SYSTEM

ECONOMIC ANALYSIS AND UNIT PRICES
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Q&M Cost Calculations
RWI A - Matagorda Co. River Intakes, and Storage
CTRWTP - Alternate 1A - WTP East of San Antonlo

Initial year of analysis period 2015 Contingency = 20%

Interest rate 5% Engineering, Legal, Admin. = 1

Evaluation period 50 years Environmental & Archaeology Studies &

Unit cost of energy $ 007 perkwh Mitigation, Surveying, and Land Acquisition $ 100,000 per mile

Inflatable Rubber Low Head Dam

or= § 5000 peracre

Unit Constr. Esm:: ¢ Conligency, Total Capita

Quantity Units Size Co: ng., ete. Cost
Constr. Cost
(millions) (millions) (millions) (miliions)
Inflatable Rubber Low Head Dam 4 each 10 ft high $ 225 § 800 $ 342 $ 1242
'

Estimated inflatable dam cost as % of total 50%

Value of inflatable dam $ 450 milion

Assumed life of inflatable dam 10 years

cost $ 045 milion/year

Year built 2020

NPV of O8M Costs. $6.27 million

NPV of Capital Costs $ 9.73 _ million

Total NPV of Capital and O&M Costs $16.00 million

Raw Water Intake, Pumping Station, and RWTM (Intake to Reservolr)

Average withdrawal 132,000 ac-Myear
182 cls
21.9 Ratio of design withdrawal rate
Total intake design withdrawal rate {for scalping high flows 4,000 cfe to Total intake design withdrawal rate
1,785,200 gpm
No. of Intakes 4
Design withdrawal rate per intake - 1,000 cfs
448,800 gpm
No. of reservoirs 4
Design flow lo each reservoir 448,800 gpm
Inside diameter of each RWTM 120 In.
Area 78.64 st
Average length of each RWTM 1 miles 4.0 miles for all RWTMs
5,260 foet 21,120 feet
Estimated construction cost for RWTM $ 793 perlLF s 1,254
Total construction cost in millions $ 16.8
Conlingencies 3 34
Subtotal $ 201
ring, Legal & i 3 3.0
Subtotal $ 231
Envir & Arch Studies & Mitigation, Surveying, & Land Acq _$ 0.4

Total Capital Cost for PWTM in millions ] 23.5 million

Unit maintenance cost/year-mile s 10,000

Note: Assume each intake has two RWTMs pumping out of it, one lo each

Design flow rate for each RWTM (from above) 448,800
Pumping rate (one pump) 50,000
No. of pumps (not counting spare) pumping into each RW" 9
Peak flow rate into each RWTM (all pumps excepl spare) 450,000
Velocity at peak flow rate 1277
C factor 120
Head loss per foot 0.00327
17.25

Head loss at peak flow rate 17
Allowance for minor losses 30% 5
Total estimated losses 22
Average static head 40

Total estimated dynamic head

27
Assumed pump efficiency 85%
Assumed motor efficiency 0%
Estimated Hp required per pump 1,030
769

Total hp pumping into each RWTM (not counting spare) 9,272
Total hp at each intake (not counting spare) 9,272
Total hp all intakes (not counting spares) 37,089
Total kw all intakes (not counting spares) 27,668
Unit construction cost for each pump station (from cost cur § 889
Construction cost per intake/pump station 8.2
No. of intakes from above 4
Total construction cost in millions $ 33.0
Contigency, Eng., etc. in miflions $ 1253
Total capital cost in millions $ 45.5
Total construction cost for pump stations s 330
Value of equipment $ 13.2

Assumed lifa of equipment 20

it cost $ 0.66

East of SA_ARIARWI A

Slyear-mile  $ 0.040 Million $/year (all RWTMs to Reservoirs)
1eservoir

gpm
gem

gpm
fps

R h= 13.552°Q1"*
mile 1Coa* )

50 Water surface slev in river

n
ft 80 Elev of discharge at reservoir
ft
ft 40 R

hpipump
kwipump
hp/RWTM
hplintake
hp

T

per firm hp of pump station  § 1,180
million

each

million

million

million

million
million 40% Estimated equip cost as % of total constr cost

years
million/year
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O&M Costs:
No. of Other O&M  Maintenance
Year Flow ‘;:':_p” by pump Es:gy Enargy cost costs - Pump  costs - TM:L:::&M Notvp‘manl
“sets” Stations RWTM
operating (Milion$  {Million $ (Milion$  (Milion S
scflyr  mgd jgay  (iwhiday)  (S/dey) Iyear) Hyeor) year) Iyear) s)
2015 - = = s - s - s - £ -
2018 - - - s - s - S - s -
2017 - - - - $ - s - S - $ -
2018 - - - $ - $ od $ - $ -
2019 - - - - 8 -8 - $ - 8 -
2020 132,000 118 184 30,188 $ 213 § 077 § 066 $ 0040 $ 147 § 1.15
2021 132,000 118 1.64 30,188 § 2113 § 077 8 0688 § 0.040 $ 147 § 1.10
2022 132,000 118 184 30,188 $ 2113 § 077 § 066 $ 0.040 § 147 § 1.06
2023 132,000 118 1.64 30,188 § 2113 § 077§ 066 § 0.040 § 147 § 1.00
2024 132,000 118 164 30,188 $ 2113 § 077 $ 066 § 0040 $ 147 § 0.95
2025 132,000 18 1.64 30,188 § 2113 § 077 $ 066 § 0.040 § 147 § 0.90
2026 132,000 118 184 30,188 $ 2113 § 077 $ 066 $ 0.040 § 147 § 0.88
2027 132,000 118 164 30,188 § 2113 § 077 $ 066 $ 0.040 $§ 147 § 0.82
2028 132,000 118 164 30,188 $ 2113 § 077 $ 066 § 0.040 § 147 § o.78
2020 132,000 118 184 30,188 $ 2113 § 077§ 066 § 0040 $ 147 § 0.74
2030 132,000 118 164 30,188 $ 2113 § 077 § 068 § 0040 $ 147 § on
2031 132,000 118 184 30,188 § 2113 077 § 068 § 0040 $ 147 § 0.67
2032 132,000 118 184 30,188 S 2113 § 077§ 068 $ 0.040 $ 147 § 064
2033 132,000 118 164 30,188 $ 2113 § 077 § 066 $ 0040 $ 147 § 061
2034 132,000 118 164 30,188 $ 2113 § 077 $ 066 § 0.040 $ 147 § 0.58
2035 132,000 118 164 30188 § 2113 § 077 $ 066 § 0.040 § 147 § 0.56
2036 132,000 18 1.64 30,188 § 2113 § 077 $ 066 § 0.040 $ 147 § 0.53
2037 132,000 118 1.64 30,188 § 2113 ¢ 077 § 068 § 0.040 $ 147 8 0.50
2038 132,000 118 164 30,188 § 2113 § 077 § 066 § 0.040 $ 147§ 0.48
2039 132,000 118 1.64 30,188 $ 2113 § 077 068 $ 0.0d0 S 147§ 0.46
2040 132,000 118 184 30,188 § 2113 § 077§ 068 $ 0.040 S 147 § 0.43
2041 132,000 118 164 30,188 § 2113 § 077 § 066 $ 0.040 $ 147 $ 0.41
2042 132,000 118 164 30,188 § 2113 § 077 % 066 $ 0040 $ 147 $ 0.39
2043 132,000 118 164 30,188 § 2113 § 077 $ 066 $ 0040 $ 147 § 0.38
2044 132,000 118 184 30,188 § 2113 § 077 § 0es § 0.040 $ 147 § 0.36
2045 132,000 118 164 30,188 § 2113 § 077 § 0es s 0.040 $ 147 § 0.34
2046 132,000 118 164 30,188 § 2113 § 077 $ 066 $ 0.040 $ 147§ 0.32
2047 132,000 118 164 30,188 § 2113 § 077 § 066 $ 0040 $ 147 $ 031
2048 132,000 118 1.64 30,188 § 213 § 077 § 066 $ 0040 § 147§ 0.29
2049 132,000 118 164 30,188 § 2113 § 077 $ 0668 $ 0.040 § 147 $ 028
2050 132,000 118 164 30,188 § 2113 § 077§ 068 $ 0.040 $ 147§ 0.27
2051 132,000 118 184 30,188 § 213 § 077 § 068 § 0.040 $ 147 § 025
2052 132,000 118 184 30,188 § 2,113 § 077 § 066 $ 0040 $ 147 8§ 0.24
2053 132,000 118 1.64 30,188 § 2113 § 077 8§ 066 § 0.040 $ 147 & 023
2054 132,000 118 1.64 30,188 § 2113 § 077 § 068 $ 0.040 $ 147§ 0.22
2055 132,000 118 164 30,188 § 2113 077 § 066 $§ 0040 $ 147 § 021
2056 132,000 118 1684 30,188 § 2113 077 § 066 S 0040 % 147 020
2057 132,000 118 184 30,188 § 2113 § 077 § 068 $ 0040 $ 147 § 0.10
2058 132,000 118 164 30,188 § 2113 § 077 § 066 § 0.040 S 147 § 0.18
2059 132,000 118 184 30,188 § 2113 8 077 § 066 $ 0.040 S 147 § 0.47
2060 132,000 118 164 30,188 § 2113 § 077 § 066 S 0.040 S 147 § 0.16
2061 132,000 118 164 30,188 § 2113 s 077§ 066 S 0040 S 147 § 018
2082 132,000 118 1.64 30,188 § 2113 $ 077§ 066 $ 0040 $ 147 § 0.15
2083 132,000 118 1.64 30,188 $ 2113 § 077 8§ 066 $ 0040 $ 147 & 0.14
2084 132,000 118 1.64 30,188 § 2113 § 077 § 068 § 0.040 $ 147 & 0.13
2085 132,000 118 1.64 30,188 § 2113 § 077 § 068 $ 0.040 $ 147 § 0.13
Total NPV of OBM Costs $ 2186
Capital Costs in million $: ¥r built
RWTM to Reservoirs s 235 2020 § 184
Intake/Pumping Stations $ 45.5 2020 $ 356
Total NPV of Capital Costs $ 54.1
Total NPV of Capital and O&M Costs in millions § 75.7
Reservolrs
Total
Volume/each  Unit Cost  Construction Contigency, Total in
Quantity  Units o rafoety  (slact)) Costin Eng., . hitlent
il
Reservoirs 4 each 25000 [ 974 § 974 § 370 § 134.4
s 909
Estimated average depth of reservoir 20 ft
Surface area of reservoir 5000 acres
Ratio of total land area reqd lo surface area
of reservoir 11 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 5500 acres ond Land Acq = 275
Total capital cost in millions =  § 161.9
Assumed life of reservoir 100 years
Estimated replacement cost $ 0.87 million/year
Estimated maintenance 0.4_millionty Mowing, fences, eto.
Total $ 1.37  million/year
Year built 2020
NPV of O8M costs $ 19.1 million
NPV of Capital costs $ 1268 milion
Total NPV of Capital and O&M Costs. § 1459 million
Total NPV of
NPV of NPV of O8M
Summary Capital Costs Capital and
Infiatable Rubber Low Head Dam $ 97 § 63 § 16.0
Raw Water Intake, Pumpling Station, and RWTM (Intake to Reservolr) $ 541 § 218 § 6.7
Reservoirs $ 1268 § 191 $ 145.9
Total for RWI A $ 1906 § 470 § 2378

East of SA_AIARWI A
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O&M Cost Calculations

RWTM A - Matagorda Co. to WTP

CTRWTP - Alternate 1A - WTP East of S8an Antonio
Initial year of analysis period 2015
Interest rate 5%
Evaluation period 50 years
Unit cost of energy $ 0,07 perkwh

Raw Water Transmission Main - A

Inside diameter of pipe
Area
Length of RWTM

Estimated unit construction cost for RWTM

Total construction cost in millions
Conlingencies

Subtotal
g, Legal & A

Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq

Total Capital Cost for PWTM in millions
Unit maintenance cost/year-mile

Design flow rate (after 100% buildout)

Pumping rate (one pump)
No. of pumps (not counting spare)
Peak flow rate (all pumps except spare)

Velocity al peak flow rate
C factor
Head loss per foot

Head loss al peak flow rate

Allowance for minor losses 10%
Total estimated losses

Average static head

Total estimated dynamic head

No of pumping stations req'd along route
No. of pumping stations used in cost estimate
Average head per pump station

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump station (not counting spare)

Total kw per pump set (set=pumps in series along route)

Unit constr. cost for each pump station (from cost curve)
Construclion cost per pump station
Balancing reservoir

Total construction cost per pump station

No. of pump stations from above

Total construction cost in millions
Contigency, Eng., etc. in millions
Total capital cost in millions

Total construction cost for pump stations
Value of equipment
Assumed life of equipment

East of SA_AI1A;RWTM A

$

§
§

Contingency = 20%
Engineering, Legal, Admin, = 15%
Environmental & Archaeology Studies &
Mitigation, Surveying, and Land Acquisition § 100,000 per mile

96 in.
50.27 sf
150 miles
792,000 feet

567 perlLF

449
90

3 539

$
$
S
s

$

@ “w » w o e

81
620
15
635 million

10,000 $iyear-mile $

132,000 ac-flyear
118 mgd

81,829 gpm

16,400 gpm

5
82,000 gpm

3.63 fps
120
0.00041 fUft

219 fUmile

328 ft
33 f
361 ft

1.500 Million $/year

h= 1 3.552+Q1"*
| C(a* S

600 Elev. At San Antonio East WTP
90 Elev. At M da OCRs

510 fi
871 ft
378 psi

2.52
3.0
290 ft

85%
90%
1,572 hplpump
1,173 kw/pump
7,861 hpistation

510 ft

150 psi (assumed max pressure
in pipe)

4,717 kw/pump set (one pump at each station)

1,315 per firm hp of pump station $ 890

10.33 million

0.75 _million
11.08 million
$

3.0 each

33.3 million
12.64 _million
45.9 million

33.3 million
13.3 million

20 years
0.67 million/year

60 min. of storage at avg pumping rate
50 mg

0.15 per gal for open top reservoir

40% Estimaled equipment cost as % of total

Page 1
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O&M Costs
No. of Other O&M  Maintenance
Year Pl I;::’:_pﬂd by pump E: :;gy Energy cost costs - Pump  cosis - Tul:L:)t&M Natv;:al'::ani
"sats" Stations RWTM
operating (Milion$  (Milion$  (Milion$  (Milion $
ac-filyr mgd Iday (kwh/day) ($/day) Iyear) Iyear) Iyear) Iyear) )
—

2015 - - - § - § - $ - § -

2016 - - - - 8 - 8 - $ = 8 -

2017 - - - - $ - $ - $ . $ -

2018 - - - - $ = $ . $ = $ -

2019 - - - - 8 - 8 - $ - % -
2020 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 $ 1.500 § 1660 § 13.00
2021 132,000 118 4.99 564,822 § 39,638 § 1443 § 067 § 1.500 § 1680 § 12.38
2022 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1.500 § 1660 $ 11.79
2023 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1.500 $ 1660 § 11.23
2024 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 $ 1500 $ 1660 $ 10.70
2025 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 $ 1.500 $ 1660 § 10.19
2026 132,000 118 4.99 564,822 § 39,538 $ 1443 § 067 $ 1500 $§ 1660 $ 9.70
2027 132,000 118 4.99 564,822 $ 39,538 $ 1443 § 067 § 1500 $ 1660 § 9.24
2028 132,000 118 4.99 564,822 $ 39,538 $ 1443 § 067 $ 1.500 $ 1660 $ 8.80
2029 132,000 118 4.99 564,822 § 39,538 $§ 14.43 § 067 § 1.500 $§ 1660 $ 8.38
2030 132,000 118 4.99 564,822 $ 39538 § 1443 § 067 § 1500 § 1660 $ 7.98
2031 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 $ 1.500 § 1660 $ 7.60
2032 132,000 118 4,99 564,822 § 39538 § 1443 § 067 § 1.500 § 1660 $ 7.24
2033 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 $ 1500 $ 1660 $ 6.90
2034 132,000 118 4.99 564,822 $ 39538 § 1443 $ 067 $ 1500 $ 1660 $ 8.57
2035 132,000 118 4.99 564,822 § 39538 § 1443 § 067 § 1.500 § 1660 § 6.25
2036 132,000 118 499 564,822 § 39,538 $ 1443 § 067 $ 1.500 $ 1660 $ 5.96
2037 132,000 118 4.99 564822 § 39,538 §$ 1443 § 067 $ 1500 $ 16.60 $ 5.67
2038 132,000 118 499 564,822 $ 39538 § 1443 § 067 $ 1500 § 1660 $ 5.40
2039 132,000 118 499 564822 $ 39538 § 1443 § 067 $ 1500 $ 1660 $ 5.15
2040 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 $ 1.500 $ 1660 $ 4.80
2041 132,000 118 4.99 564,822 $ 39538 § 1443 § 067 $ 1500 § 1660 $ 467
2042 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1.500 $ 1660 $ 4.45
2043 132,000 118 4.9 564,822 $ 39,538 § 1443 § 067 $ 1.500 § 16.60 $ 4.23
2044 132,000 118 4.89 564,822 $ 39,538 § 1443 § 067 $ 1.500 $§ 16.60 $ 4,03
2045 132,000 118 4,99 564,822 § 39,538 § 1443 § 067 $ 1.600 $ 16.60 $§ 3.84
2046 132,000 118 4.89 564,822 $ 39,538 § 1443 $ 067 § 1.500 § 16.60 § 3.66
2047 132,000 118 4.99 564,822 $ 39,538 § 1443 $ 067 $ 1.500 § 1660 $ 3.48
2048 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 $ 1500 § 1660 $ 3.32
2049 132,000 118 499 5684822 $ 39,538 § 1443 § 067 § 1500 § 1660 $ 3.16
2050 132,000 118 4.99 564822 § 39,538 § 1443 § 067 S 1500 § 1660 § 3.01
2051 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 § 1.500 § 1660 $ 287
2052 132,000 118 4.99 564822 $ 39,538 § 1443 § 067 §$ 1500 § 1660 $ 273
2053 132,000 118 4.99 564822 § 39538 § 1443 § 067 § 1.500 § 1660 $ 260
2054 132,000 118 4.89 564,822 § 39,538 § 1443 § 067 $ 1.500 § 1660 $ 2.48
2055 132,000 118 4.99 564,822 § 39,538 § 1443 8 067 § 1.600 § 1660 $ 2.36
2056 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1.500 § 1660 § 225
2057 132,000 118 4.99 564,822 $ 39,538 § 1443 § 067 $ 1.500 § 1660 $ 214
2058 132,000 118 4.99 564,822 § 39538 §$ 1443 § 067 § 1.500 § 1660 $ 204
2059 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1500 § 1660 § 1.94
2060 132,000 118 4.99 564,822 § 39,538 $ 1443 § 067 $ 1500 § 1660 $ 1.85
2061 132,000 118 4.99 564,822 § 39538 § 1443 § 067 $ 1.500 $ 1660 $ 1.76
2062 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1.500 § 1660 $ 1.68
2063 132,000 118 4.99 564822 § 39,538 § 1443 § 067 $ 1500 § 1660 $ 1.60
2064 132,000 118 4.99 564,822 § 39,538 $ 1443 § 067 $ 1.500 § 1660 $ 1.52
2085 132,000 118 4.99 564,822 § 39,538 § 1443 § 067 § 1500 § 1660 $ 1.45
Total NPV of O&M Costs $ 244

Capital Costs in million §: Yr built

WTM $ 635 2020 $ 498
Pumping Stations S 46 2020 $ 36
Total NPV of Capital Costs $ 534
Total NPV of Capital and O&M Costs in millions $ 778

East of SA_ARTA;RWTM A
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NPV CALCULATIONS
ALCOA / CPS GROUNDWATER
CTRWTP - Alternate 1A - WTP East of San Antonio
Initial year of analysis period 2015 Contingency = 20%
Interest rale 5% Engineering, Legal, Admin. = 15%
Evaluation period 50 years Environmental & Archaeology Studies &
Unit cost of energy $ 0.07 per kwh Mitigation, Surveying, and Land Acquisition § 100,000 per mile

Well Fields and Collection Lines

ALCOA CPS Total
Year built 2015 2015
Estimated Construction Cost in Millions.
Wells (Based on Nen-Public Water Supply Wells) 20.92 7.94 28.86
Pipeline 13.03 5,94 18.97
Pump Stations & Storage 8.51 0 8.51
Subtotal 42.46 13.88 56.34
Contingency 8.49 2.78 11.27
Subtotal 50.95 16.66 67.61
Engineering, Legal & Admir i 6.37 2.08 8.45
Subtotal 57.32 18.74 76.06
Environmental & Archaeology Studies & Mitigation 0.63 0.2 0.83
Land Acquisition & Surveying 0 0 0.00
Groundwaler Purchase ] 5.64 564
ALCOA Construction Program Management Fee 5.45 0 5.45
Interest During Construction (2 years, 6% int., 4% ret.) 5.89 2.44 8.33
Total Capital Cost 69.29 27.02 96.31
Estimated Annual O&M Costs <
O&aM 0.67 0.18 0.85
Pumping Energy 2.41 0.52 293
ALCOA Project Management Fees 0.35 0.00 0.35
Purchase of Groundwater 2.00 0.00 2.00
Groundwater District Fees 0.65 0.25 0.90
Mitigation Reserves 0.28 0.11 0.39
Total Annual Cost 6.36 1.08 7.42
NPV of O&M Costs $ 116 § 19 § 135 million
NPV of Capital Costs $ 69 $ 27§ 96 _million
Total NPV of Capital and O&M Costs for Well Fietds 195 % ASEIp1 L S miion
Cooling of Well Water
Total number of wells in both fields 120 wells Approximate capacity per wel 300 gpm
P tage of wells with temp >than ___deg 5% 36,000 gpm
Estimated number of wells with temperature > egrees 6.0 Rough check 58,072 ac-filyear
Estimated Capital Costs
Year built 2015
Number of Packaged Cooling Towers (300 gpm capacity/each) 6.0
Equipment cost (cooling towers and fans) $ 60,000
llation and rk-up $ 50,000
Structural slab $ 30,000
Electrical $ 50,000
Estimated Unit Construction Cost § 190,000 Each
Total construction cost $ 1.14 million
Conlingencies $ 0.23
Subtotal $ 1.37
Engineering, Legal and Admin $ 0.21
Total Estimated Capital Cost  § 1.57
NPV of Capital Costs  § 1.57 million
timat
Value of equipment $ 0.4 million
Assumed life of equipment 10 years
i d mail Irep t cost $ 0.04 million/year
Blower Hp per cooling tower 10 Hp
7 kw
Hours of operation 24  hours
Power consumption per cooling tower 179  kwh per day

85,350 kwh per year

Power cost per cooling tower $ 4,574 per year
Total power cost for all cooling towers in millions $ 0.03 million per year
Regular operational checks and routine maintenance $ 6,000 per month for all cooling towers
$ 0.07 peryear
Estimated O&M Cost  § 0.14 million $ per year

NPV of O&M costs  § 2.47 milion $
Water T ion Main and Pump Station (Hwy 290 to Bastrop Intake)
Inside diameter of transmission pipe 54 in.

East of SA_AI1A;ALCOA-CPS 9/28/2005
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Area 15.90 sf
Length of Ground Water TM 15 miles
79,200 feet
Estimated conslruction cost for GWTM $ 327 perlF
Total construction cost in millions $ 259
Contingencies $ 5.2
Subtotal $ 311
Engineering, Legal & Administrative S 4.7
Subtotal $ 358
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 1.5
Total Capital Cost for PWTM in millions $ 37.3 million
Unit maintenance cost/year-mile $ 10,000 $lyear-mile  $ 0.150 Million $/year
Design flow rate 55,000 ac-flyear
49 mgd
34,005 gpm
Velocity at peak flow rate 4.78 fps
C factor 120
Head loss per foot 0.00134 fuft h= | 3.552°Q|"*
7.10 fumile 1et @@
Head loss at peak flow rate 106 ft
Allowance for minor losses 10% 11 400 Elev. At RWI-B
Total estimated losses 17 ft 550 minus Elev. - Storage Tank at Hwy 280
Average static head -150 -150 ft
Total estimated dynamic head -33 ft (intake is lower than tank at Hwy 290)
-14 psi

Negative indicates gravity flow from Hwy 290 to Bastrop Intake; no pumping necessary.

Million $
Annual O&M Cost in million $: Yr built
$ 0.150 2015

Total NPV of O&M Costs § 27

Capital Costs in million $: Yr built
GWTM $ 373 2015 $ 37.3
Total NPV of Capital Costs $ 373

Total NPV of
NPVof NPV of O&M

Summary Capital and
Capital Costs  Costs 08&M Costs
Well Fields and Collection Lines (including tank and pump station at Hwy 290) $ 96.3 § 1355 § 231.8
Cooling Towers for Selected High Temperature Wells $ 16 $ 25 § 4.0
Ground Water Ti ission Main and Pumping Station $ 373§ 27§ 40.0
Total for ALCOA-CPS $ 1351 § 1407 § 2758
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RWI B - Colorado River Intake at Bastrop and Off Channel Reservoir

CTRWTP - Alternate 1A - WTP East of San Antonio

Initial year of analysis period 2015 Conlingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 40 years
Unit cost of energy $ 0.07 per kwh Environmental & Archaeology Studies &
Mitigation, Surveying, and Land Acquisition= § 100,000 per mile
or= § 5,000 per acre
Inflatable Rubber Low Head Dam
Unit Constr. Es:;::: oq  Contigency, Total Capital
Quantity Units Size Cost Constr. Cost Eng., elc. Cost
(millions) (millions) (millions) (millions)
Inflatable Rubber Low Head Dam 2 each 10 ft high $ 225 8 450 § 171§ 6.21
Estimated inflatable dam cost as % of total 50%
Value of inflatable dam 2.25 million
Assumed life of inflatable dam 10 years
Estimated maintenance/replacement cost $ 0.23 million/year
Year built 2015
NPV of O&M Costs $  3.86 million
NPV of Capital Costs $ 6.21_ million
Total NPV of Capital and O8M Costs $ 10.07 milllon
Raw Water Intake, Pumping Station, and RW}TM (Intake to Reservoir)
Summary of withdrawals in acre-feet/year:
Year 2015 2020 2030 2040 2050 2060 2065
For SAWS 18000 18000 18000 18000 18000 18000 18000
LCRA 5600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Total 18000 18000 40402 51603 62804 62804 62804
Ultimate (Y2085) average design withdrawal rate 62,804 ac-fUyear
87 cfs
23.1 Ralio of design withdrawal rate
Total intake design withdrawal rate (for scalping high flows) 2,000 cfs 1o Tolal intake design withdrawal rale
897,600 gpm
No. of Intakes 2
Design withdrawal rate per intake 1,000 cfs
448,800 gpm
No. of reservoirs 4
Design flow to each reservoir 224,400 gpm
Inside diameter of each RWTM 120 in.
Area 78.54 sf
Average length of each RWTM 2 miles 8.0 miles for all RWTMs
10,560 feet 42,240 feet
Estimated construction cost for RWTMs $ 793 perlLF $ 1,254
Total construction cost in millions $ 335
Contingencles $ 6.7
Subtotal $ 40.2
Engineering, Legal & A Istrath $ 6.0
Subtotal $ 46.2
Envir & Arch Studies & Mitigation, Surveying, & Land Acq _$ 0.8
Total Capital Cost for PWTM in millions ] 47.0
Unit maintenance costlyear-mile $ 10,000 Slyear-mile § 0.080 Million $/year (all RWTMs to Reservoirs)
Note: Assume intake has one RWTM pumping to the reservoir.
Design flow rate for each RWTM (from above) 224,400 gpm
Pumping rate (one pump) 40,000 gpm
No. of pumps (not counting spare) pumping into each RWT 6
Peak flow rate into each RWTM (all pumps except spare) 240,000 gpm
Velocity at peak flow rate 6.81 fps
C factor 120
Head loss per foot 0.00102 fUft h= | 3.552*Q|"*
539 fumile 1 CHd*®)
Head loss al peak flow rate 1M1ft
Allowance for minor losses 30% 3 ft 400 Discharge at reservoir
Total estimated losses 14 f 320 Water surface elev in river
Average static head 80 fi 80 ft
Tolal estimated dynamic head 94 fi
41 psi
Assumed pump efficiency 85%
Assumed motor efficiency 90%
Estimated Hp required per pump 1,241 hplpump
926 kw/pump
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Total hp pumping into each RWTM (not counting spare) 7,448 hp/RWTM

Total hp at each intake (not counting spare) 14,897 hplintake

Total hp all intakes (not counling spares) 29,793 hp

Total kw all intakes (not counting spares) 22,226 kw

Unit construction cost for each pump station (from cost cun $ 889 per firm hp of pump station  § 830
C ion cost per intake/pump station 13.2 million
No. of intakes from above 2 each
Total construction cost in millions $ 26.5 million
Contigency, Eng., etc. in millions $ 10.06 _million
Total capital cost in millions $ 36.6 millien
Total construction cost for pump stations $ 26.5 million 40% Eslimated equipment cost as % of total
Value of equipment $ 10.6 million
Assumed life of equipment 20 years
Esti d mair p cost $ 0.53 million/year
Q&M Cosls:
No. of Other O&M  Maintenance
Year  POwPaRedby o She Energy cost costs-Pump  costs - 14 OGM - Net prasent
"sels" Stations RWTM
operating (Million § (Million $ (Million $ (Million §

_ acftlyr  mgd may_ (kwhiday) ($/day) fysar) fyomn) year) ___iyean) ()
2015 76,000 6 0.28 6200 § 434 § 0416 § 053 § 0080 § 077 § 0.77
2016 18,000 16 0.28 6,200 $ 434 § 016 $ 053 § 0.080 $ 077 § 0.73
2017 18,000 16 0.28 6,200 $§ 434 § 016 $ 053 $ 0080 § 077 § 0.70
2018 18,000 16 0.28 6,200 $ 434§ 016 $ 053 § 0.080 § 077 $ 0.66
2018 18,000 16 0.28 6,200 $ 434 § 016 § 053 $ 0.080 $ 077 § 0.63
2020 18,000 16 0.28 6,200 §$ 434 § 016 $ 053 § 0.080 $ 077 § 0.60
2021 18,000 16 _ 028 6,200 § 434 § 016 $ 053 § 0.080 $ 077 § 0.57
2022 18,000 16 0.28 6,200 $ 434§ 016 $ 053 § 0080 $ 077 $ 0.55
2023 18,000 16 0.28 6,200 $ 434 § 016 $ 053 § 0.080 $§ 077 § 0.52
2024 18,000 16 0.28 6,200 $ 434 § 016 $ 053 § 0.080 $ 077 $ 0.50
2025 18,000 16 0.28 6,200 § 434 § 016 § 053 $ 0.080 § 077 § 047
2026 18,000 16 0.28 6,200 $ 434 § 016 § 053 $ 0.080 § 077 § 045
2027 18,000 16 0.28 6,200 $ 434 § 016 $ 053 § 0080 $ 077 § 0.43
2028 18,000 16 0.28 6,200 $ 434 § 016 $ 053 § 0.080 § 077 § 0.41
2029 18,000 16 0.28 6,200 $ 434 8 016 $ 053 § 0.080 § 077 $ 0.39
2030 40,402 36 0.63 13917 § 974 § 036 $ 053 § 0.080 $ 097 § 0.46
2031 40,402 36 0.63 13917 § 974 § 036 $ 053 $ 0.080 $§ 097 § 0.44
2032 40,402 36 063 13917 § 974 § 036 $ 053 § 0.080 $ 097 $ 0.42
2033 40,402 36 0.63 13917 § 974 § 036 $ 053 §$ 0.080 $ 0987 $ 0.40
2034 40,402 36 063 13017 § 974§ 036 § 053 § 0.080 $ 097 § 0.38
2035 40,402 36 0.63 13917 § 974 § 036 $ 053 $ 0.080 $§ 097 § 0.36
2036 40,402 36 0.63 13917 § o974 § 036 § 053 § 0.080 $ 097 § 0.35
2037 40,402 36 0.63 13917 § 974 § 036 $ 053 § 0.080 § 097 § 0.33
2038 40,402 38 0.63 13917 § 974 § 036 $ 053 $ 0.080 $ 097 § 0.31
2039 40,402 36 063 13917 $ 974 8 036 $ 053 § 0.080 § 097 $ 0.30
2040 51,603 46 0.80 17,776 § 1,244 045 $ 053 § 0.080 § 106 § 0.31
2041 51,603 46 0.80 17,775 § 1,244 § 045 § 053 § 0.080 $ 1.06 § 0.30
2042 51,603 46 0.80 17,775 § 1,244 § 045 $ 053 § 0.080 $ 106 $ 0.28
2043 51,603 46 0.80 17,776 § 1,244 $ 045 § 053 § 0.080 $ 1.06 § 0.27
2044 51,603 48 0.80 17,775 § 1244 8 045 § 053 § 0.080 $§ 106 § 0.26
2045 51,603 46 0.80 17,775 8§ 1244 $ 045 $ 053 $ 0.080 $ 1.06 $ 0.25
2046 51,603 46 0.80 17,775 $ 1,244 § 045 § 053 § 0080 $§ 106 § 023
2047 51,603 46 0.80 17,775 §$ 1,244 § 045 $ 053 § 0.080 § 106 § 0.22
2048 51,603 46 0.80 17,775 § 1244 § 045 8 053 $ 0080 § 1.06 $ 0.21
2049 51,603 46 0.80 17,776 § 1,244 § 045 $ 053 § 0.080 § 106 § 0.20
2050 62,804 56 0.97 21633 § 1,514 § 055 § 053 § 0.080 § 116 § 0.21
2051 62,804 56 0.97 21633 § 1514 § 055 § 053 § 0.080 $ 1.16 $ 0.20
2052 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0080 $ 116 § 0.19
2053 62,804 56 0.97 21633 § 1514 $ 055 $ 053 § 0.080 $ 1.16 § 0.18
2054 62,804 56 0.97 21633 $ 1514 § 055 § 053 $ 0080 $ 116 $ 017
2055 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0.080 $ 1.16 § 017
2056 62,804 56 0.97 21633 § 1514 § 055 § 063 § 0.080 $ 116 § 0.16
2057 62,804 56 0.97 21633 § 1,514 § 055 § 053 § 0.080 § 1.16 § 0.15
2058 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0.080 $ 116 § 0.14
2059 62,804 56 0.97 21633 § 1514 § 055 § 053 $ 0.080 $ 1.16 § 0.14
2060 62,804 56 0.97 21633 § 1514 § 0556 $ 053 §$ 0.080 § 116 $ 0.13
2061 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0.080 $ 116§ 0.12
2062 62,804 56 0.97 21633 § 1514 $ 055 § 053 § 0.080 $ 1.16 § 0.12
2083 62,804 56 0.97 21633 $ 1514 § 055 $ 053 § 0.080 $ 116 § 011
2064 62,804 56 0.97 21633 § 1,514 § 055 § 053 § 0.080 § 116 § 0.11
2065 62,804 56 0.97 21633 $ 1514 8 0585 $ 053 § 0.080 § 116 § 0.10

Total NPV of O&8M Costs $ 17.1
Capital Costs in million §: Yr built
RWTM to Reservoir $ 47.0 2015 $ 47.0
Intake/Pumping Stations $ 36.6 2015 $ 36.6
Total NPV of Capital Cosls $ 836
Total NPV of Capital and O&M Costs in millions $ 100.7
Reservoirs
Total
. 5 Volume/each  Unit Cost  Construction Contigency, Total in
Quantty  Units (acrefeet)  (S/ac-fi) Costin Eng,elc.  milions
millions
Reservoirs 4 each 15000 $ 1,180 § 708 §$ 289 §$ 7.7
$ 0.004 per gallon
Eslimated average depth of reservoir 20 ft
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Surface area of reservoir 3000 acres
Ratio of total land area reqd to surface area
of reservoir 7 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 3300 acres and Land Acq = 16.5
Total capital cost in millions = § 114.2
Assumed life of reservoir 100 years
Estimated replacement cost $ 0.71 millionfyear
Eslimated maintenance $ 0.04 millionlyear  Mowing, maintaining fences, etc.
Total $ 0.75 million/year
Year built 2015
NPV of O&M costs $ 12.8 million
NPV of Capital costs $  114.2 million
Total NPV of Capital and O&M Costs $ 127.0 million
Total NPV of
Summary Ca h:t:‘l’g: ts NP‘::::::&M Capital and
¥ o Q&M Costs
Inflatable Rubber Low Head Dam $ 6.2 $§ 39 $ 10.1
Raw Water Intake, Pumping Station, and RWTM (Intake to Reservoir) $ 836 § 171 § 100.7
Off Channel Reservoir $ 1142 § 128 § 127.0
Total for RWI A $ 2040 § 338 § 237.8
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O&M Cost Calculations
RWTM B - RWI B near Bastrop to WTP
CTRWTP - Alternate 1A - WTP East of San Antonio

Initial year of analysis period 2015 Contingency = 20%

Interest rate 5% Engineering, Legal, Admin. = 15%

Evaluation period 40 years Environmental & Archaeology Studies &

Unit cost of energy $ 007 perkwh Mitigation, Surveying, and Land Acquisition § 100,000 per mile

y of age ing rates in acre-feet/year:

Year 2015 2020 2030 2040 2050 2060 2085

For SAWS 18000 18000 18000 18000 18000 18000 18000
LCRA 5600 11200 11200 11200 11200

COA 16802 22403
78000 18000 51603

Sizing of Raw Water Transmission Main B & Pump Stations

Inside diameter of RWTM PRSI in.
Area 38.48 sf
Length of RWTM [T miles
406,560 feet
Estimated unit construction cost for RWTM $ 467 perLF s 417
Total construction cost in millions $ 190.0
Confingencies $ 38.0
Sublotal $ 228.0
Engineering, Legal & Admir $ 34.2
Subtotal $ 262.2
Envir & Arch Studies & Mitigation, Surveying, & Land Acqg _$ 1.7
Total Capital Cost for PWTM in millions ] 269.9 million

Unit maintenance coslyear-mile
Design flow rate (from table above)
Pumping rate (one pump)
No. of pumps (not counting spare) R
Peak flow rate (all pumps except spare) 75,000 gpm
Velocity at peak flow rate 434 fps
C factor 120
Head loss per foot 0.00067 fut h= 1 3.552°Q/"%
3.55 fumile 1 Cd® ™)
Head loss at peak flow rate 274 ft
Allowance for minor losses 10% 27 ft 650 Elev. At WTP
Total estimated losses 301 ft 400 Elev of WSE in Baslrop reservoir
Average static head 250 fi 250 ft
Total estimated dynamic head 551 ft
239 psi
No of ded pumping stations along route 1.59 150 psi (assumed max pressure
No. of pumping stations used in cost eslimate 2.0 in pipe)
Average head per pump station 276 1t
Assumed pump efficiency 85%
Assumed moter efficlency 90%
Estimated Hp required per pump 1,364 hp/pump
1,018 kw/pump

Total hp per pump station (not counting spare) 6,822 hp/station
Total kw per pump set (set=pumps in series along route) 2,729 kwipump set (one pump at each station)
Unit construc cost for each pump station (from cost curve) $ 1,349 per firm hp of pump station
Construction cost per pump station 9.2 million
Balancing reservoir $ 0.75 _million 60 min, of storage at avg pumping rate

Total construction cost per pump station $ 9.95 million 50 mg

$ 0.15 per gal for open top reservoir

No. of pump stations from above 2.0 each
Total construction cost in millions $ 19.8 million
Contingency, Eng., elc. in millions $ 7.57 million
Total capital cost in millions $ 27.5 million
Total construction cost for pump stalions $ 19.9 million

Value of equipment $ 8.0 million 40% Estimated equipment cost as % of total

Assumed life of equipment 20 years

Esti d p cost $ 0.40 million/year

East of SA_AIl1A;RWTM B 9/28/2005



O&M Costs
No. of Other O&M  Maintenance
Year Flow |;:;nrped by pump E::;gy Energy cost costs - Pump cosls - To!;l,;j'&u Nal":;::em
"sels" Stations RWTM
operaling (Million$  (Million $ (Million $ (Million $
Bl N iday  (kwhiday)  (Siday) Iyear) Iyear) Iyear) Iyear) @

2015 73,000 65 302 197574 § 19830 § 505 § 040 § 0385 §5 585 5 583
2016 73,000 65 3.02 197,574 § 13,830 $ 505 § 040 $ 0385 § 583 § 5.55
2017 73,000 65 3.02 197,574 § 13,830 $ 505 $ 040 $ 0385 § 583 $ 5.29
2018 73,000 65 3.02 197,574 § 13830 $ 505 § 040 $ 0385 § 583 § 5.04
2019 73,000 65 3.02 197,574 § 13,830 § 505 § 040 $ 0385 § 583 $ 4.80
2020 73,000 65 3.02 197,574 $ 13,830 $ 505 $ 040 $ 0385 $ 583 § 4,57
2021 73,000 65 3.02 197,574 § 13,830 § 505 $ 040 $ 0385 § 583 $ 4.35
2022 73,000 65 3.02 197,574 § 13830 § 505 § 040 § 0385 § 583 $ 4.14
2023 73,000 65 3.02 197,574 § 13,830 § 505 § 040 $ 0385 § 583 § 3.95
2024 73,000 65 3.02 197,574 $ 13,830 $ 505 $ 040 $ 0.385 $ 583 $ 3.76
2025 73,000 65 3.02 197,574 § 13,830 § 5056 § 040 $ 0385 § 583 § 3.58
2026 73,000 85 3.02 197,574 § 13,830 § 505 § 040 $ 0385 § 583 § 341
2027 73,000 65 3.02 197,574 § 13,830 $ 505 § 040 $ 0385 § 583 § 3.25
2028 78,000 65 3.02 197,574 $ 13,830 $ 505 $ 040 $ 0.385 § 583 § 3.00
2029 73,000 65 3.02 197,574 § 13,830 § 505 § 040 § 0385 § 583 § 295
2030 95,402 85 3.94 258205 $ 18,074 § 660 $ 040 $ 0385 § 738 § 3.55
2031 95,402 85 3.94 258,205 § 18,074 $ 660 § 040 $ 0385 § 738 § 3.38
2032 95,402 85 3.94 258,205 § 18,074 § 660 $ 040 § 0385 § 7.38 § 3.22
2033 95,402 85 3.94 258,205 $ 18,074 § 660 $ 040 § 0385 $ 738 § 3.07
2034 95,402 85 3.04 258,205 § 18,074 § 660 $ 040 $ 0385 $ 738 § 292
2035 95,402 85 3.4 258,205 $ 18,074 $ 660 $ 040 $ 0385 $ 738 8 278
2036 95,402 85 3.94 258,205 $ 18,074 $§ 660 $ 040 $ 0.385 $ 738 $ 2.65
2037 95,402 85 3.94 258,205 § 18,074 § 660 § 040 § 0385 $ 738 § 252
2038 95,402 85 3.94 258,205 $ 18,074 $ 660 § 040 § 0385 § 738 § 240
2039 95,402 85 3.94 258,205 $§ 18,074 § 660 $ 040 § 0385 § 738 $ 229
2040 106,603 95 4.41 288,521 § 20,196 $ 737 § 040 $ 0385 § 815 § 241
2041 106,603 a5 4.41 288,521 § 20,196 § 737 § 040 $ 0385 § 815 § 229
2042 106,603 95 4.41 288,521 § 20,196 § 737 § 040 $ 0385 § 815 § 2.18
2043 106,603 95 4.41 288,521 § 20,196 $ 737 8 040 $ 0385 § 815 § 2.08
2044 106,603 a5 4.41 288,521 § 20,196 § 737 8 040 § 0385 § 815 § 1.98
2045 106,603 95 4.41 288,521 § 20198 § 737 § 040 § 0385 $ 815 § 1.89
2046 106,603 a5 441 288,521 § 20,196 § 737 8 040 S 0385 § 815 § 1.80
2047 106,603 95 4.41 288,521 § 20,196 $§ 737 § 040 § 0385 § 815 § 1.71
2048 106,603 95 4.41 288,521 § 20,196 $ 737 § 040 $ 0385 § 815 § 1.63
2049 106,603 95 441 288,521 § 20,196 § 737 8 040 § 0385 § 815 § 1.55
2050 117,804 105 487 318,836 $ 22319 § 815 § 040 $ 0385 $ 893 § 1.62
2051 117,804 105 4.87 318838 § 22319 § 815 § 040 §$ 0.385 $ 893 § 1.54
2052 117,804 105 4.87 318,836 § 22319 § 815 § 040 $ 0385 § 893 § 1.47
2053 117,804 105 4.87 318,836 § 22319 § 815 § 040 § 0385 § 893 § 1.40
2054 117,804 105 4.87 318,836 § 22319 § 815 § 040 § 0385 § 893 § 1.33
2055 117,804 105 487 318,836 § 22319 § 815 § 040 § 0385 § 893 § 1.27
2056 117,804 105 4.87 318,836 § 22319 § 815 § 040 § 0385 § 893 § 1.21
2057 117,804 105 4.87 318,836 § 22319 $ 815 § 040 § 0385 $ 893 § 1.15
2058 117,804 105 487 318,836 § 22319 § 815 § 040 § 0385 § 893 § 1.10
2059 117,804 105 4.87 318,836 $ 22319 § 815 § 040 $ 0385 § 893 § 1.04
2060 117,804 105 4.87 318,838 § 22319 $ 815 § 040 $ 0385 $ 893 § 0.99
2061 117,804 105 4.87 318,836 § 22319 $ 815 § 040 § 0.385 §$ 893 § 0.95
2062 117,804 105 4.87 316,836 $ 22319 § 815 § 040 §$ 0.385 § 893 § 0.90
2063 117,804 105 4.87 318,836 $ 22319 § 815 § 040 § 0385 § 893 § 0.86
2064 117,804 105 4.87 318,836 § 22319 $ 815 § 040 $ 0385 § 893 § 0.82
2065 117,804 105 4.87 316,836 § 22319 § 815 § 040 $ 0385 § 893 § 0.78
Total NPV of O&M Costs $ 130.3

Capital Costs in million $: Yr built

WTM $ 269.9 2015 $ 269.9
Pumping Stations $ 275 2015 $ 27.5
Total NPV of Capital Costs § 297.4
Total NPV of Capital and O&M Costs in millions § 427.7
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O&M Cost Calculations
WTP and Raw Water Storage Reservoir at WTP
CTRWTP - Alternate 1A - WTP East of San Antonio

Initial year of analysis period 2015
Interest rate 5%
Evaluation period 50 years
Unit cost of energy $

Treated Water Production by Treatment Type (from Demand Chart - BE SURE TO CHECK)

Contingency = 20%
Engineering, Legal, Admin. = 15%

Environmental & Archaeology Studies &
0.07 perkwh Mitigation, Surveying, and Land Acquisition= §

25,000 per acre

Page 1

Year= 2015 2020 2030 2040 2050 2080 2065
- Units
Average yearly demands:
City of Austin ac-fiyr 0 0 16802 22403 33604 33604 33604
LCRA ac-fiyr 0 0 5600 11200 11200 11200 11200
Totals ac-fuyr 0 0 22402 33603 44804 44804 44804
Totals mgd 0 0 20 30 40 40 40
Max day demands:
City of Austin mgd 0 0 25 35 50 50 S0
LCRA mgd 0 10 20 20 20 20
Totals mgd [] 0 35 55 70 70 70
Year = 2015 2020 2030 2040 2050 2060 2065
Non-softened water demands; Units
Average yearly demands:
SAWS ac-ftlyr 73000 205000 205000 205000 205000 205000 205000
SARA ac-ftiyr 20550 23408 28433 31393 34411 37530 41128
GBRA ac-ftyr 0 0 6000 8000 10000 12300 12300
Totals 93550 228406 230433 244393 249411 254830 258428
Totals mgd 84 204 214 218 223 221 231
Max day demands:
SAWS mgd 85 238 238 238 238 230 238
SARA mgd 24 27 a3 36 40 44 48
GBRA mgd 0 0 11 14 18 2 2
Totals. 100 285 282 288 208 304 308
ital:_softened and non-softened we
Average yearly demand ac-fyr 93550 228408 261835 277996 204215 299634 303232
mgd 84 204 234 248 283 267 2n
Max day demand mgd 109 2685 317 343 366 ar4 ars
Raw Water Reservoir
Sizing for ultimate conditions:
Assumed number of days of consecutive Max Day demands 30 days
Design (Max. Day) treated water production req'd in mgd 378 mgd
(which is also equal to sum of ground and raw water that
Average treated water production In mgd 271 mgd can be pumped to the WTP)
Difference (shortfall of raw water) 107 mgd
Required storage reservoir for raw waler 3219 mg
9,880 ac-fi
Add safety factor 25% 2470 acft
Total storage required 12,350 ac-ft
Total storage recommended 12,000 ac-ft Note: No. of days at average day demand
(for example, for repair of RWTM A) = 33 days
Quantty  Une  Volumeloach UniCost o o Contigency,  Total Capill
(acre-feet) ($/ac-f)) Cost Eng., etc. ost
Reservolrs 1 each 12,000 $ 1283 § 154 § 59 § 213
Estimated average depth of reservoir 25 ft
Surface area of reservoir 480 acres
Ratio of total land area reqd to surface area
of resarvoir 1.10 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 528 acres and Land Acq = 13.2
Total capital costin millions =~ § 345
Assumed life of reservoir 100 years
[Estimated replacement cost $ 0.15 million/year
Estimated maintenance $ 0.04 million/year  Mowing, maintaining fences, etc.
Total B 0.1 million/year
Year built 2015
NPV of O&M costs $ 35 million
NPV of Capital costs $ 34.5 million

Total NPV of Capital and O8M Costs

East of SA_AIMAWTP
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Plant Phasing and Capital Costs;
Softaning Treatment Traing
Average treated water production in mgd
Design (Max. Day) treated water production req'd in mgd

Initialadditional Max day capacity built (mgd)
Total capacity on line (must exceed Design Max Day Req'd)

Year =

Unit cost for max day treatment capacity ($/gpd of capacity)

cost of ion in $millions

Non-softening Treatment Trains

Average treated water production in mgd

Design (Max. Day) treated water production req'd in mgd
Additional Max day capacity built (mgd)

Total capacity on line (must exceed Design Max Day Req'd)

Year =

Unit cost for max day treatment capacity ($/gpd of capacity)
Esti tion cost of exp: in $millions

Year =

Total construction cost for both frains
Conlingencies
Subtotal

gineering, Legal, & A
Subtotal

Environmental & Archaelogy Studies and Mitigation & Land

Acquisition and Surveying (see Note below)

Total estimated capital cost

NPV of capital cost

Total NPV of WTP Initial construction & expanslons

Note: A d land for WTP (not

East of SA_AIMAWTP

2018 2020 2030 2040 2050 2080 2085
0 0 20 30 40 40 40
0 0 35 55 70 70 70
50 20
0 o 50 70 70 70 70
$ 178 § 214
- 8 - % 890 $ 428 o £ 4 .
2015 2020 2030 2040 2050 2060 2065
84 204 214 218 223 227 231
108 265 282 288 206 304 308
210 100
210 310 30 310 310 310 310
114 § 1.32
2387 § 1315 § - $ - = - ]
2015 2020 2030 2040 2050 2080 2085
2387 § 1315 § 890 $ 428 - $ - -
47.7 26.3 178 886 - - -
2865 § 1578 § 1068 $ 513 - 8 - =
43.0 237 16.0 7.7 - - -
3204 1815 1228 59.0 - - o]
25
3319 § 1815 § 1228 § 50.0 - $ - ]
§ e § 1422 § 501 $ 174 s - $ - s -
551
100 acres
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O&M Costs for Softening Tralns; Q&M Costs for Non-Softening Tralns:
Plant Efrl:;l:;d Estimated O&M cost from  Net present Plant Capacity Extimatad Estimated O&M cost from  Net present
Yoar c"p'nfgi" waler unit cost curve value enr in "“o':d:;:"" unit cost curve value
- production prosicin
mgd of mgd Spermg  $milion mgd of mgd $permg .
capacity  produced treated Myear ® capacity produced treated Smilkion iyear ®
%015 - = & = 3 - =015 210 o s 370§ 1120 § 1120
2018 - E $ = $ = 2018 210 84 S 370 § 1120 § 10.75
2017 - - $ - $ = 2017 210 84 $ 370 § 1129 § 1024
2018 - = $ - $ = 2018 210 84 § 370 § 1120 § 9.75
2019 - - $ . $ = 2019 210 84§ 370 § 1120 § 9.29
2020 - & $ L $ - 2020 310 204§ 340 § 2532 § 19.84
2021 - - $ - $ - 2021 310 204 § 340 § 2532 § 1889
2022 - & $ C: $ - 2022 310 204 § 340 § 2532 § 17.99
2023 - 3 $ = $ - 2023 310 204 § 340 § 2532 § 1743
2024 - - $ - $ - 2024 310 204 § 340 $§ 2532 § 1632
2025 - - $ - $ - 2025 310 204 § 340 § 2532 § 1554
2026 - - $ - $ - 2026 310 204 § 340 $ 2532 § 1480
2027 - - $ - $ - 2027 310 204 § 340 § 2532 § 1410
2028 - - $ - $ - 2028 310 204 $ 340 $ 2532 § 1343
2029 - & $ = $ - 2029 310 204 § 340 § 2532 § 12.79
2030 50 20 § 72§ 520 § 250 2030 310 214§ 340 $ 2654 § 1277
2031 50 20 § 712 § 520 § 238 2031 310 214 § 340 § 2654 § 1216
2032 50 20 $ 72§ 520 § 227 2032 310 214§ 340 § 2654 § 1158
2033 50 20 § 712§ 520 § 216 2033 310 214§ 340 § 2654 § 1103
2034 50 20 § T2 § 520 § 206 2034 310 214§ 340 $ 2654 § 1050
2035 50 20 § 712 § 520 § 1.96 2035 310 214 § 340 § 2654 $ 1000
2036 50 20 § 712§ 520 § 1.87 2036 310 214 § 340 § 2654 $ 9.53
2037 50 2 $ 712 § 520 § 178 2037 310 214 § 340 § 2654 § 9.07
2038 50 20 § 712 § 520 § 169 2038 310 214 § 340 § 2654 § 8.64
2039 50 2 $ 712§ 520 § 161 2039 310 214 § 340 § 2654 § 823
2040 70 30 S 661 § 724 § 214 2040 310 218 § 340 § 2709 § 8.00
2041 70 30 § 661 § 724 § 204 2041 310 218 § 340 § 2709 § 762
2042 70 30 §- 661 § 724 § 1.04 2042 310 218 § 340 $ 2709 § 7.26
2043 70 30 $ 661 § 724 § 1.85 2043 310 218 § 340 $ 2709 § 6.91
2044 70 30 § 661 $ 724 % 1.76 2044 310 218 § 340 § 2709 § 658
2045 70 30 $ 661 § 724 § 1.68 2045 310 218 $ 340 $ 2709 § 6.27
2046 70 30 3§ 661 § 724 § 160 2048 310 218 § 340 § 2700 § 597
2047 70 30 § 661 § 724 § 152 2047 310 218 § 340 $ 2700 § 5.68
2048 70 30 § 661 $ 724 § 1.45 2048 310 218 § 340 § 2709 § 541
2049 70 30 $ 661 § 724 § 1.38 2049 310 218 $ 340 $ 2709 § 5.16
2050 70 40 S 661 § 965 § 175 2050 310 23 § 340 $ 2764 § 501
2051 70 40 $ 661 § 965 $ 167 2051 310 223 § 340 $ 2764 § 477
2052 70 40 $ 681 § 085 $ 1.59 2052 310 223 § 340 § 2764 § 455
2053 70 40 $ 661 § 965 $ 151 2053 310 223 § 340 § 2764 % 433
2054 70 40 § 661 § 085 § 1.44 2054 310 223 § 340 $ 2764 § 412
2055 70 40 § 661 $ 965 $ 137 2055 310 223 § 340 $ 2784 § 393
2056 70 40 § 661 § 965 § 1.31 2056 310 223 § 340 § 2764 § 374
2057 70 40 $ 661 $ 965 $ 1.24 2057 310 23 § 340 $ 27684 § 3586
2058 70 40 § 661 § 965 § 1.18 2058 310 223§ 340 § 2764 $ 339
2059 70 40 $ 661 $ 965 $ 113 2059 310 223 § 340 § 2764 § 323
2060 70 40 S 661 § 065 § 1.07 2060 310 221§ 340 § 2824 $ 3.14
2061 70 40 § 661 $ 965 § 1.02 2061 310 27§ 340 § 2824 § 299
2062 70 40 S 661 § 965 § 0.97 2062 310 227 § 340 § 2824 § 285
2063 70 40 S 661 $ 065 $ 093 2083 310 27T $ 340 § 2824 § 272
2064 70 40 S 661 § 965 § 0.8s 2064 310 227 § 340 § 2024 § 259
2065 70 40 $ 661 § 965 $ 084 2065 310 231 § 340 § 2864 § 250
Total NPV of O&M Costs $ 58 Total NPV of O&M Costs § 438
NPV Totals for O&M:
Softening trains  § 58
N Trains _§ 438
$ 495
Total NPV of
Summary CapitalGosts  Costa | Coptaland
O&M Costs
Raw Water Reservoir $ 34 s 35 § 38
Water Treatment Plant $ 551 § 495 § 1,046
Totals $ 585 § 499 § 1,084

East of SA_AAWTP
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Capital and O&M Cost Calculations
Potable Water Transmission Mains

CTRWTP - Aiternate 1A - WTP East of San Antonio

Initial year of analysis period

Interest rate
Evaluation period

2015
5%

50 years

Contingency = 20%
Engineering, Legal, Admin. = 15%

Environmental & Archaeology Studies &

Unit cost of energy s 0.07 per kwh Miligation, Surveying, and Land Acquisition $ 100,000 per mile
Summary of Demands
d ds to be delivered in each
in acre-feet/year
Year 2015 2020 2030 2040 2050 2060 2065
SAWS NW 43800 123000 123000 123000 123000 123000 123000
SAWS NE 29200 82000 82000 82000 82000 82000 82000
Subtotal 73000 205000 205000 205000 205000 205000 205000
SARA 20550 23406 28433 31393 34411 37530 41128
GBRA 6000 8000 10000 12300 12300
LCRA 5600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Total 93550 228406 261835 277996 204215 299634 303232
NPV of Total NPV of
Summary Capital NPV MS&M Capital and
WTP to SAWS NW (Delivery Point #1) $ 200 § 164 § 365
WTP to SAWS NE/SARA (Delivery Point #2) $ 108 § 141 $ 249
WTP to GBRA (Delivery Point #3) $ 24§ 6 3 30
WTP to LCRA Delivery Point (#4) $ 82z § 16 $ 98
LCRA Delivery Point (#4) to COA Dalivery Point (#5) $ 6 $ 18 7
Total for PWTMs $ 420 $ 320 § 748

Relative Cost of Each PWTM Segment

BWTP to SAWS NW (Delivery Point #1)

BWTP to SAWS NE/SARA (Delivery Point #2)

OWTP to GBRA (Delivery Point #3)

DOWTP to LCRA Delivery Point (i#4)

BLCRA Delivery Point (#4) to COA Delivery Point (#5)

East of SA_AIt1A;PWTMs
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WTP to SAWS NW (Delivery Point #1)
(Bold line in schematic below)

SAWS NE/SARA 5 Lcm: cms
ST e I e
HGL = 1080 f 12 Eet o

30 3

Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsofiened water and LCRA/COA
need softened water.

Demands for this pipe segment
ge d ds to be deli d in each seg in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max d/Avg d
SAWS NW 39 110 110 110 110 110 110 13
Total 39 110 110 110 110 110 110

Max day demands to be delivered in each segment in mgd

Year 2015 2020 2030 2040 2050 2060 2065
SAWS NW 51 143 143 143 143 143 143
Total 51 143 143 143 143 143 143
PWTM and Pump Station Costs
Design flow rate - year 2085 143 mgd

99,126 gpm
Pumping capacity of one pump 16,500 gpm
No. of pumps (not counting spare) 6
Peak flow rate (all pumps except spare) 99,000 gpm
Inside diameter of PWTM 96 in.
Area 50.27 sf
Length of PWTM 30 miles {linked to mileage in schematic above)

Total construction cost in millions $ 118.5 million
Conlingencies $ 23.7

Subtolal $ 1422
Engineering, Legal & A $ 21.3

Subtotal H 163.5
Envir & Arch Studies & Mitigation, Surveying, & Land Acq 3 3.0

Total Capital Cost for PWTM in millions $ 166.5
Unit maintenance cost/year-mile s 10,000 $lyear-mile  $ 0.300 Million Siyear
Velocity at peak flow rate 4.39 fps
C factor 120
Head loss per foot 0.00059 fuRt h= | 3.552°Q"*

310 fimile | CHaY* )
Head loss at peak flow rate 23 f
Allowance for minor losses 20% 19 ft 1080 Desired HGL At Delivery Point
Total estimated losses M2t GO0 Elev. At WTP
Average slatic head 480 ft 480 fi
Total estimated dynamic head 502 ft
256 psi
No of ded pumping along route 1.71 150 psi (assumed max pressure
No. of pumping stations used in cost estimate 2 in pipe)
Average head per pump station 296 ft
Assumed pump efficiency 85%
Assumed motor efficiency 90%
Estimated Hp required per pump 1,611 hplpump
1,202 kwipump

Total hp per pump station (not counting spare) 9,668 hp/station
Total kw per pump set (set=pumps in series along route) 3,223 kw/pump set (one pump at each station)
Unit capital cost for each pump station (from cost curve) 84 | per firm hp of pump station
Construction cost per pump station miltion
Total construction cost for pump stations 244 for 2 pump stations
Contingencies $ 4.9

Subtotal $ 203
Engineering, Legal & Adr $ 4.4

A
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Total capital cost for pump stations $ 33.7 million
40% Estimated equipment cost as % of total
Value of equipment $ 10 million
Assumed life of equipment 20 years
Esfimated maintenance/replacement cost $ 0.49 million/year
O&M Costs
Flow pumped No. of pump
by year o % Other O&M Maintenance
Year (average “l:in En:srgy Energy cost cosls - Pump  costs - Tow °|8'M bist p:esant
flows from °”,°m" 9 4 Stations PWTM ox Yo
Table above)
(Million $ (Million $ (Million $ (Million $
mgd (kwhiday) (s"clayl)t Wyear) . Iyour) _ Iyear) or) $)
%015 30 165 121,219 § 6010 § 325 § 048 § 0300 § 404 s 404
2016 39 1.65 127,279 $ 8910 § 325 § 049 § 0.300 $ 404 $ 3.85
2017 39 1.65 127279 § 8910 § 325 § 049 $ 0300 $ 404 § 3.67
2018 39 1.65 127,279 § 8910 $ 325 § 049 $ 0.300 $ 404 § 3.49
2019 39 1.65 127,279 § 8910 § 325 § 049 § 0300 § 4.04 § 3.32
2020 110 4.62 357427 § 25020 $ 913 § 049 $ 0300 $§ 992 $ 7.77
2021 110 4.62 357427 § 25020 $ 913 § 049 $ 0300 $§ 992 § 7.40
2022 110 4.62 367427 § 25020 $ 913 § 049 $ 0.300 $ 992 $ 7.05
2023 110 4.62 357427 § 25020 § 813 § 049 § 0.300 § 992 § 6.72
2024 110 4.62 357427 $ 25020 S 913 § 049 § 0300 § 992 § 6.40
2025 110 462 357,427 § 25020 § 913 $ 049 § 0.300 $§ 992 § 6.09
2026 110 462 357,427 § 25020 $ 913 § 049 § 0.300 § 2992 §$ 5.80
2027 110 4.62 357,427 § 25020 § 913 § 049 $§ 0.300 $ 092 § 5.52
2028 110 4.62 357,427 § 25020 § 913 § 049 § 0.300 $ 992 § 5.26
2029 110 4.62 3657427 § 25020 $ 913 § 049 $ 0300 § 992 § 5.01
2030 110 462 357,427 § 25020 $ 913 $ 049 § 0.300 $§ 992 § 4.77
2031 110 4.62 357427 § 25020 § 913 § 049 § 0300 $ 992 § 4.54
2032 110 4.62 357,427 $ 25020 § 913 § 049 § 0.300 $ 992 § 4.33
2033 110 4.62 367427 § 25020 § 913 § 049 §$ 0.300 % 992 § 412
2034 110 4.62 357,427 § 25020 § 913 § 049 § 0.300 § 992 § 3.93
2035 110 4,62 357427 $ 25020 § 913 § 049 § 0.300 $ 0902 § 3.74
2036 110 4.62 357,427 § 25020 § 913 § 049 § 0300 $§ 902 § 3.56
2037 110 462 357427 § 25020 § 913 § 049 § 0.300 § 992 § 3.39
2038 110 462 357427 § 25020 § 913 § 048 $ 0300 $§ 002 § 3.23
2039 110 462 357,427 § 25020 § 913 § 049 § 0300 $§ 992 § 3.08
2040 110 4.62 357427 § 25020 § 913 § 049 §$ 0300 $ 992 § 293
2041 110 462 357427 § 25020 $ 913 § 049 $ 0300 $ 992 § 279
2042 110 462 357,427 § 25020 § 913 § 049 § 0300 $§ 992 § 266
2043 110 4.62 357427 $ 25020 § 913 § 049 § 0300 $ 992 § 253
2044 110 462 357,427 § 25020 § 913 $§ 049 § 0.300 $ 992 § 2.4
2045 110 4.62 357427 $ 25020 § 913 § 049 § 0.300 $ 962 $ 230
2046 110 4.62 357427 $ 25020 § 213 § 049 § 0300 $ 992 § 2.19
2047 110 462 357427 § 25020 § 913 § 049 § 0.300 § 982 $ 2.08
2048 110 4.62 357,427 $ 26020 § 213 § 049 $ 0300 $§ 992 $ 1.98
2049 110 4.62 357427 § 25020 § 913 § 049 § 0300 § 992 § 1.89
2050 110 4.62 357,427 $ 25020 § 913 § 049 § 0.300 $§ 992 $ 1.80
2051 110 462 357,427 $ 25020 § 213 § 049 $ 0.300 $§ 992 § 1.1
2052 110 4.62 357427 $ 25,020 $ 813 § 049 $ 0300 $ 202 $ 1.63
2053 110 462 357427 § 25020 $ 913 $ 049 $ 0300 $ 992 § 1.55
2054 110 462 357427 § 25020 $ 913 $ 049 $ 0300 $ 992 § 1.48
2055 110 4.62 357427 § 25020 S 913 § 049 $ 0300 § 962 $ 1.41
2056 110 4.62 357,427 & 25020 $ 913 § 049 3 0.300 $ 992 § 1.34
2057 110 462 357427 § 265020 $§ 213 § 049 $ 0300 $ 902 § 1.28
2058 110 4.62 357,427 $ 25020 $ 213 § 049 $ 0300 $ 962 $ 122
2059 110 4,62 357427 § 25020 $ 913 § 049 $ 0300 § 992 § 1.16
2060 110 462 357427 § 26020 $ 913 $ 049 $ 0300 $§ 992 § 1.10
2061 110 4.62 357427 § 25020 $ 913 § 049 § 0300 $ 092 $ 1.05
2062 110 4.62 357427 § 25020 $ 913 §$ 049 § 0.300 § 092 § 1.00
2063 110 4.62 357,427 § 25020 § 913 § 049 § 0.300 $ 9.92 § 0.95
2064 110 4.62 357427 § 25020 § 913 § 049 § 0.300 $§ 992 § 0.91
2065 110 4.62 357,427 § 25020 § 913 $ 049 § 0.300 $ 092 § 0.87
Total NPV of O&M Costs $ 164
Capital Costs in million $: ¥r built
PWTM $ 167 2015 $ 167
Pumping Stations $ 34 2015 $ 34
Total NPV of Capital Costs $ 200
Total NPV of Capital and O&M Costs in millions $ 365

East of SA_AIMA;PWTMs

WTP to SAWS NW (Delivery Point #1)
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WTP to SAWS NE/SARA (Delivery Point #2)
(Bold line In schematic below)
2
SAWS NE/SARA
=) HGL = 1125 ft 3

4 5

SAWS NW A [GBRA
HGL = 1080 ft

12 HGL = 750

LCRA
HGL = 790 7 HGL = 720 fi

58

Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsoftened water and LCRA/ICOA
need softened water.

Demands for this pipe segment
Demands
A ge d ds to be deli d in each in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max d/Avg d

SAWS NE 26 73 73 73 73 73 73 1.3

SARA 18 21 25 28 31 34 37 1.3

Total 44 94 99 101 104 107 110

Max day 1o be delivered in each in mgd
Year 2015 2020 2030 2040 2050 2060 2065

SAWS NE 34 95 95 95 95 95 95

SARA 24 27 33 36 40 44 48

Total 58 122 128 132 135 138 143

PWTM and Pump Station Costs

Design flow rate -year 2065 143 mgd
99,228 gpm

Pumping capacity of one pump 19,000 gpm

No. of pumps (not counting spare) 6

Peak flow rale (all pumps excepl spare) 114,000 gpm

Inside diameter of PWTM 108 in.

Area 63.62 sf

Length of PWTM 12 miles (linked to mileage in schematic above)
63,360 feet

Total construction cost in millions
Contingencies
Subtotal

Envir & Arch Sludies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance cost/year-mile

Velocity at peak flow rate
C factor
Head loss per foot

Head loss at peak flow rate

Allowance for minor losses 20%
Total estimated losses

Average slatic head

Total estimated dynamic head

No of pumping along route
No. of pumping stations used in cost estimate
Average head per pump station

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump station (not counting spare)
Total kw per pump set (set=pumps in series along route)

Unit construction cost for each pump station (from cost curve)
Construction cost per pump station

Total construction cost for pump stations

Contingencies
Subtotal

East of SA_AITA;PWTMs

$ 51.2
$ 10.2
3 61.4
t] 9.2
$ 70.7
$ 12
$ 71.9

§ 10000 $lyear-mile $  0.120 Million Styear

3.99 fps
120
0.00043 fuft h= | 3.552°Q"%
227 fumite 1CHa* ™
27 ft
5 ft 1125 Desired HGL At Delivery Point
33 ft 600 Elev. At WTP
525 ft 525 ft
558 ft
242 psi
161 150 psi (assumed max pressure
2 in pipe)
279 fi
85%
90%
1,749 hp/pump
1,305 kw/pump

10,493 firm hp/station
3,498 kwipump set (one pump at each station)

4 | per firm hp of pump station
million
26.1 for 2 pump stations
$ 5.2
S 31.3

Page 4
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Engi ing, Legal & A $ 4.7
Total capital cost for pump stations in millions $ 36.0
Value of equipment $ 10
Assumed life of equipment 20
Estimated mainter pl 1t cost $ 0.52
O&M Costs
Flo:;;;’:ape d No...ol pemp
Year ﬂ(:;:rfarg; np:::mg E:::g" Energy cost
Table above) {day
mgd (whiday)  (day)  Mon$
=2015 44 162 196,264 § 0,598 3.
2016 44 1.62 136,264 § 9538 § 3.48
2017 44 1.62 136264 § 9538 $ 3.48
2018 44 1.62 136,264 $ 9538 $ 3.48
2019 44 162 136,264 § 9,538 $ 3.48
2020 94 3.44 288,705 $ 20209 $ 7.38
2021 94 3.44 288,705 $§ 20209 S 7.38
2022 94 3.44 288,705 § 20,209 $ 7.38
2023 94 3.44 288,705 $ 20,209 $ 7.38
2024 94 3.44 288,705 $ 20209 § 7.38
2025 94 3.44 288,705 $ 20209 $ 7.38
2026 94 344 288,705 § 20,209 $ 7.38
2027 94 3.44 288,705 § 20,209 $ 7.38
2028 94 3.44 288,705 § 20,200 § 7.38
2029 94 3.44 288,705 § 20,209 $ 7.38
2030 99 3.60 302474 § 21173 § 7.73
2031 99 3.60 302474 § 21173 § 7.73
2032 29 3.60 302474 § 21173 8§ 7.73
2033 99 3.60 302,474 $ 21173 § 7.73
2034 99 3.60 302474 § 21173 § 773
2035 99 3.60 302,474 § 21173 § 7.73
2036 99 3.80 302474 § 21173 § 7.73
2037 99 3.60 302474 $§ 21173 § 7.73
2038 99 3.60 3024714 § 21173 § 173
2039 99 3.860 302,474 § 21173 § 7.73
2040 101 3.70 310581 § 21,741 § 7.94
2041 101 3.70 310,581 $ 21,741 § 7.94
2042 101 3.70 310581 § 21,741 § 7.94
2043 101 3.70 310581 § 21741 § 7.94
2044 101 3.70 310581 § 21,741 $ 7.94
2045 101 3.70 310581 § 21,741 § 7.94
2046 101 3.70 310581 & 21,741 § 7.94
2047 101 3.70 310581 $ 21,741 § 7.64
2048 101 3.70 310581 & 21,741 § 7.94
2049 101 3.70 310581 8 21,741 § 7.94
2050 104 3.80 318,847 § 22319 § 8.15
2051 104 3.80 318847 § 22319 § 8.15
2052 104 3.80 318847 8 22319 § 8.15
2053 104 3.80 318847 $§ 22319 § 8.15
2054 104 3.80 318,847 § 22319 § 8.15
2055 104 3.80 318847 § 22319 § 8.15
2056 104 3.80 318847 § 22319 § 8.15
2057 104 3.80 318,847 § 22319 § 8.15
2058 104 3.80 318,847 § 22319 § 8,15
2059 104 3.80 318847 $ 22319 § 8.15
2060 107 3.90 327390 § 22917 § 8.36
2061 107 3.90 327,300 & 22917 § 8.36
2062 107 3.90 327,390 §$ 22917 § 8.36
2083 107 3.90 327390 § 22917 § 8.36
2064 107 3.90 327,390 $ 22917 $ 8.36
2065 110 4.02 337,245 $ 23607 § 8.62
Capital Costs in million $:
PWT! $ 719
Pumping Stations $ 36.0

East of SA_AITA;PWTMs

million

million

years
million/year

Other O&M
costs - Pump
Stalions

(Million §

0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52
0.52

PDDPDADD A DD DD DDA DD DD DD DD D DDA PDPD D AP DD D PP DDA ADODDANGD

Yt built
2015
2015

40% Equip cost as % of constr cost

Maintenance
cosls -
PWTM

(Million $
Iyear)

0.

0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120

BB DDA D PO DDA DD D DD DADD D DD DD DD ADDDDDDDDBDDDDPADDDDDDHOONHGO

Total O&M  Net present

cost

(Million $

ls

4.12
412
412
4.12
4.12
8.02
8.02
8.02
8,02
8.02
8.02
8.02
8.02
B.02
8.02
8.37
8.37
8.37
8.37
8.37
8.37
8.37
8.37
8.37
8.37
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.79
8.79
8.7¢8
8.79
8.79
8.79
8.79
8.79
879
8.79
9.01
9.01
9.01
9.01
9.01
9.26

PO DDA DDA DDA DD DD DD AP D DD DD DA PDPDADD DD DDA DDPDDDDODDH OGN

$
$
]
s
$
$
$
$
$
$
$
$
$
$
$
$
$
3
$
$
$
$
S
$
$
s
$
$
s
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
§
$
$
$
$
$
$

Total NPV of O&M Costs §

$
S

Total NPV of Capital Costs $

Total NPV of Capital and O&M Costs in millions $
WTP to SAWS NE/SARA (Delivery Point #2)

value

(%)

4.12
3.93
3.74
3.56
3.39
6.28
5.98
5.70
5.43
517
4.92
469
4.47
4.25
4.05
4.03
3.83
3.65
3.48
3.31
3.15
3.00
2.86
273
260
2.53
241
2.30
219
2.08
1.98
1.89
1.80
11
1.63
1.59
1.52
1.45
1.38
131
1.25
1.19
1.13
1.08
1.03
1.00
0.85
0.91
0.87
0.82
0.81

141.2

7.9
36.0

107.9

249
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WTP to GBRA (Delivery Point #3)
(Bold line in schematic below)

1

SAWS NW
HGL = 1080 ft

LCRA COA
HGL = 720 7 HGL = 720 fi

Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsoftened water and LCRA/COA
need softened water.

Demands for this pipe segment
Demands
Average d ds to be in each in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max d/Avg d
GBRA ['] 0 5 7 9 1 11 20
Total 7] 0 5 74 [] 1 11

Max day demands to be delivered in each segment in mgd

Year 2015 2020 2030 2040 2050 2060 2085
GBRA ] 0 1 14 18 22 22
Total 0 0 1" 14 18 22 22
PWTM and Pump Station Costs
Design flow rate - year 2065 22 mgd

15,260 gpm
Pumping capacity of one pump 5,100 gpm
No. of pumps (nol counting spare) 3
Peak flow rate (all pumps except spare) 15,300 gpm
Inside diameter of PWTM 42 in.
Area 9.62 sf
Length of RWTM 33 miles (linked to mileage in schematic above)
174,240 feet

Total construction cost in millions

Contingencies
Subtotal

Engineering, Legal & Administrative
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance cost/year-mile

Velocity at peak flow rate
C factor
Head loss per foot

Head loss at peak flow rate

Allowance for minor losses 20%
Total estimated losses

Average static head

Total estimated dynamic head

No of pumping along route
No. of pumping stations used in cost estimate
Average head per pump stalion

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump station (not counting spare)
Total kw per pump set (set=pumps in series along route)

Unit construction cost for each pump station (from cost curve)
Conslruction cost per pump station

Total construction cost for pump stations
Contingencies

Subtotal
Engineering, Legal & Administrative

East of SA_AITAPWTMs

P Bl DlH D
&
W

s 45:1
$ 10,000 $/year-mile $ 0.330 Million Slyear

3.54 fps
120

0.00104 fuft h= | 3,552°Q|"*
547 fumile 1Ca?* ™

181t

36 _ft 740 Desired HGL At Delivery Point
27 1 600 Elev. At WTP

140 ft 140 ft

357 ft

155 psi

1.03 150 psi (assumed max pressure
1 in pipe)
357 f

85%

90%

601 hp/pump

448 kw/pump

1,802 hp/station

601 kw/pump set (one pump at each station)

187674 per frm hp of pump station
3.0 million

3.0 for 1 pump stalions
$ 06
$ 36
$ 0.5
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Total capilal cost for pump stations s 4.2 million
40% Equip cost as % of constr cost
Value of equipment $ 1.2 million
Assumed life of equipment 20 years
imated ! t cost $ 0.06 million/year
O&M Costs
Flow pumpad No. of pump
by year =i Other O&M  Maintenance
Year (average & s:a!.l‘in E::;gy Energy cost costs - Pump  costs - Tol;:}:)l&M Nel\;:::em
flows from P80 Stations PWTM
Table above) i
(Million $ (Million $ (Million $ (Million $
mgd (kwh/day) ($/day) (8)
Iyear) lyean) ) Iyear)
== AL fysar T year s =
2016 $ - $ -
2017 - $ - $ -
2018 $ - $ -
2019 $ - $ -
2020 $ - $ -
2021 $ - S -
2022 $ - $ -
2023 $ - $ -
2024 $ = $ =
2025 $ - $ -
2026 $ - $ -
2027 $ - 8 =
2028 $ - $ -
2029 $ - $ =
2030 5 0.73 10513 § 736 § 027 § 006 $ 0330 $ 066 $ 0.32
2031 5 0.73 10513 $ 736 $ 027 $ 006 $ 0330 § 066 $ 0.30
2032 5 0.73 10513 § 736 § 027 § 006 $ 0330 § 066 $ 0.29
2033 5 0.73 10,513 $ 736 § 027 § 006 $ 0330 § 066 $ 0.27
2034 5 0.73 10,513 § 736 $ 027 $ 006 $ 0.330 $ 066 $ 0.26
2035 5 0.73 10,513 § 736 § 027 $ 006 $ 0330 $ 066 $ 0.25
2036 5 0.73 10,513 § 736 $ 027 $ 0.06 $ 0330 $ 066 $ 0.24
2037 5 0.73 10,513 § 736 § 027 $ 0.06 $ 0330 § 066 § 0.23
2038 5 0.73 10,513 § 736 § 027 § 006 $ 0330 $§ 066 $ 0.21
2039 5 0.73 10513 § 736 § 027 § 0068 $ 0330 $ 066 $ 0.20
2040 7 0.97 14,017 § 981 § 036 $ 006 $§ 0330 $ 075 § 0.22
2041 7 0.97 14017 § 981 § 036 $ 006 $ 0.330 $ 075 § 0.21
2042 T 0.97 14,017 § 91 § 036 $ 006 $ 0330 $ 075 § 0.20
2043 7 0.97 14,017 § 881 § 036 § 006 § 0330 § 075 $ 0.19
2044 7 0.97 14,017 § 981 $ 036 § 006 $ 0330 $ 075 § 0.18
2045 7 0.97 14,017 § 981 § 036 $ 006 $ 0330 $ 075 $ 017
2046 7 0.97 14,017 § 81 § 036 $ 006 $§ 0330 § 075 § 0.16
2047 7 0.97 14,017 § 981 § 036 § 006 $ 0330 § 0.75 § 0.16
2048 T 0.97 14017 § 981 § 036 $ 006 § 0330 $ 075 § 0.15
2049 T 0.97 14,017 § 981 § 036 3 006 § 0330 § 075 § 0.14
2050 9 1.22 17,521 § 1226 $ 045 $ 006 § 0330 § 084 § 0.15
2051 9 1.22 17,521 § 1,226 § 045 § 006 $ 0330 § 084 § 0.14
2052 9 1.22 17,521 § 1226 § 045 $ 006 § 0330 $ 084 $ 0.14
2053 9 1.22 17,521 § 1226 § 045 $ 006 $ 0330 § 084 $ 013
2054 9 1.22 17,521 § 1226 $ 045 § 006 $ 0330 § 084 $ 0.12
2055 9 1.22 17,521 § 1226 $§ 045 $ 006 $ 0330 § 084 $ 0.12
2056 9 1.22 17,521 $ 1226 §$ 045 $ 0.06 $ 0330 § 084 § 0.11
2057 9 1.22 17,521 § 1226 $ 045 § 006 $ 0330 $ 084 $ 0.11
2058 9 1.22 17,521 8 1226 § 045 § 008 § 0330 § 084 S 0.10
2059 9 1.22 17,621 § 1226 $ 045 $ 006 $ 0330 § 084 $ 0.10
2080 11 1.50 21551 § 1509 $ 055 $ 006 $ 0330 $ 094 S 0.10
2061 11 1.50 21551 § 1509 $ 055 §$ 006 $ 0330 $ 084 $ 0.10
2062 11 1.50 21,551 § 1,509 $ 055 $ 0.06 § 0330 § 094 § 0.09
2063 1 1.50 21,551 § 1,509 $ 055 § 006 § 0330 $ 094 $ 0.09
2064 11 1.50 21551 § 1,509 $ 055 § 0.06 $ 0330 § 094 § 0.09
2065 11 1.50 21,551 § 1509 $ 055 $ 006 $ 0330 § 094 § 0.08
Total NPV of O&M Costs § 6.2
Capital Costs In million $: Yr built
PWTM $ 45 2030 $ 217
Pumping Stations $ 4 2030 $ 2.0
Total NPV of Capital Cosis $ 237
Total NPV of Capital and O&M Costs in millions § 29.8

East of SA_AITA;PWTMs

WTP to GBRA (Delivery Point #3)
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WTP to LCRA Delivery Polnt (#4)
(Bold line in schematic below)

1
ISAWS NW
HGL = 1080 ft

LCRA COA
HGL = 790 7 HGL = 720 ft

58

Note: GBRA & LCRA/COA must have separale PWTMs
because GBRA needs unsoftened water and LCRA/COA
need softened water.

Demands for this pipe segment
Demal
g 1o be delivered in each seg in mgd
Year 2015 2020 2030 2040 2050 2060 2085 Max d/Avg d
LCRA 0 [] 5 10 10 10 10 2.0
COA 0 0 15 20 30 30 30 1.68
Total 0 [ 20 30 40 40 40

Max day demands to be delivered in each segment in mgd

Year 2015 2020 2030 2040 2050 2060 2065
LCRA 0 0 10 20 20 20 20
COA 0 0 25 34 50 50 50
Total ['] ] 35 54 70 70 70
PWTM and Pump Station Costs
Design flow rate - year 2065 70 mgd

48,883 gpm
Pumping capacily of one pump 10,000 gpm
No. of pumps (not counting spare) 5
Peak flow rate (all pumps except spare) 50,000 gpm
Inside diameter of PWTM 72 in.
Area 28.27 sf
Length of RWTM 58 miles (linked to mileage in schematic above)
306,240 feet

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance cosVyear-mile

Velocity at peak flow rate
C factor

Head loss per fool

Head loss at peak flow rate

Allowance for minor losses 20%
Total estimated losses

Average static head

Total estimated dynamic head

No of ded pumping stations along route
MNo. of pumping stations used in cost estimate
Average head per pump stalion

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump slation (not counting spare)
Total kw per pump sel (set=pumps in series along route)

Unit construction cost for each pump stalion (from cost curve)
Construction cost per pump station

Total construction cost for pump stations
Contingencles

Subtotal
Engineering, Legal & Administrative

East of SA_Alt1A;PWTMs

$
$
$
$ 20.1
$
$
$
s

111.9
224
134.3

154.4
5.8
180.2

10,000 $/year-mile  $ 0.580 Million $lyear

394 fps
120

0.00087 fft h&=|3.552°Q|"®
3.55 fUmile et ]

206 ft
4“1 R 790 Desired HGL At Delivery Point
247 ft 720 Elev. At Delivery Point 3
70 ft 70 ft
3T "
138 psi

0.92 150 psi (assumed max pressure
1 in pipe)
N7 N

85%
90%
1,048 hp/pump
782 kwipump
5,238 firm hp/station
1,048 kw/pump sel (one pump al each station)
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Total capital cost for pump stations $ 10.2 million
40% Equip cost as % of consir cost
Value of equipment $ 3.0 million
Assumed life of equipment 20 years
Estimated maintenance/replacement cost $ 0.15 millionfyear
O&M Costs
Flow puriped No. of pump
by year e lan Other O&M  Maintenance
Year (average op:;;ng E::;gy Energy cost costs-Pump  costs - ‘rot::’g&M Ne‘y‘;;::“"'
flows from Ida Stations PWTM
Table above) Y
(Million § (Million $ (Million $ (Million $
mgd (kwh/day) ($/day) jyear) Iyear) ) Jyear) $)
2015 $ - S -
2016 $ = $ =
2017 $ - $ -
2018 $ - $ =
2019 s - $ -
2020 $ - $ -
2021 $ = $ -
2022 $ 2 $ <
2023 $ - 8 i
2024 $ - $ -
2025 $ - $ =
2026 $ - 8 5
2027 s « $ .
2028 $ - $ %
2029 $ = $ )
2030 20 1.39 34919 § 2,444 § 089 § 015 $ 0.580 $§ 162 § 0.78
2031 20 1.39 34919 § 2,444 § 089 § 015 $ 0580 $ 162 8 0.74
2032 20 1.39 34919 § 2444 $ 089 § 015 § 0580 $§ 162 $ 0.71
2033 20 1.39 34919 $ 2444 089 $ 015 § 0580 $ 162 § 0.67
2034 20 1.39 34919 § 2444 § 088 $ 015 § 0580 $ 162 § 0.64
2035 20 1.39 34919 § 2444 S 089 $ 015 § 0580 $ 162 § 0.61
2036 20 1.39 34919 § 2444 $ 089 $ 015 § 0580 $ 162 § 0.58
2037 20 1.39 34919 § 2444 § 089 S 015 § 0.580 $ 162 § 0.55
2038 20 1.39 34919 § 2444 § 089 § 015 § 0.580 § 162 § 0.53
2039 20 1.39 34919 § 2444 3 089 $ 015 § 0.580 $ 162 § 0.50
2040 30 2.08 62379 § 3667 $ 134 § 015 § 0.580 $ 207 $ 0.61
2041 30 2.08 52379 § 3667 S 134 8 015 $ 0580 $ 207 § 0.58
2042 30 2.08 52,379 § 3667 $ 134 § 015 § 0.580 $ 207 § 0.55
2043 30 2.08 52,379 § 3667 § 134 § 015 § 0580 $ 207 $ 0.53
2044 30 2.08 52379 § 3667 $ 134 § 015 § 0580 $ 207 $ 0.50
2045 30 2.08 52,379 § 3667 $ 134 § 015 $§ 0.580 $ 207 § 0.48
2046 30 2.08 52379 § 3667 § 134 § 015 § 0580 § 207 § 0.46
2047 30 2.08 52379 § 3667 $ 134 § 015 § 0580 § 207 § 0.43
2048 30 2.08 52,379 § 3667 $ 134 § 015 § 0.580 $§ 207 § 041
2049 30 2.08 52379 $ 3667 $ 134 § 015 § 0.580 $§ 207 § 0.39
2080 40 2.78 69,838 § 4889 § 178 § 015 § 0580 $ 251 § 0.46
2051 40 2.78 69,838 $ 4889 § 178§ 015 § 0580 $ 251 § 0.43
2052 40 2.78 69,838 § 4889 § 178 $ 015 § 0.580 $ 251 8 0.41
2053 40 278 69,838 $ 4889 $ 178 § 015 § 0580 § 251 § 0.39
2054 40 2.78 69,838 $ 4,889 § 178§ 015 § 0580 § 251 § 0.37
2055 40 2.78 69,838 § 4889 § 178 $ 015 § 0580 § 251 § 0.36
2056 40 278 60,838 § 4889 S 178 § 015 § 0580 $§ 251 § 0.34
2057 40 2.78 69,838 $ 4889 $ 178 § 0156 § 0580 § 251 § 0.32
2058 40 2.78 69,838 $ 4889 $ 178 § 015 § 0580 § 251 § 0.31
2059 40 278 69,838 § 4889 § 178 $ 015 § 0580 $ 251 § 0.29
2060 40 2.78 69,838 $ 4889 $ 178 § 015 § 0580 § 251 § 0.28
2061 40 2.78 69,838 § 4889 $ 178 $ 015 § 0580 $ 251 § 0.27
2062 40 2,78 69,838 $ 4889 $ 178 § 0.15 § 0580 $ 251 § 0.25
2063 40 278 69,838 § 4880 $ 178 § 015 $ 0.580 $ 251 § 0.24
2064 40 2.78 69,838 § 4889 § 178 § 015 $ 0580 $ 251 § 0.23
2065 40 2.78 60,838 § 4,880 S 178 § 015 § 0580 § 261 § 0.22
Total NPV of O&M Costs $ 16.4
Capital Costs in million $: Yr built
PWTM $ 160.2 2030 $ 74
Pumping Stations $ 10.2 2030 $ 4.9
Total NPV of Capital Costs $ 82.0

East of SA_ARTA;PWTMs

Total NPV of Capital and O&M Costs in millions §
WTP to LCRA Delivery Point (#4)
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LCRA Delivery Point (#4) to COA Delivery Point (#5)

(Bold line in schematic below)

Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsoftened water and LCRA/COA

need softened water.
Demands for this pipe segment
Demands
A g ds to be delis d in each seg in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max d/Avg d
COA (] 15 20 30 30 30 1.68
Total 0 16 20 30 30 30
Max day demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065
COA 0 25 34 50 50 50
Total 0 25 34 50 50 50
PWTM and Pump Station Costs
Design flow rate - year 2065 50 mgd
34,897 gpm
Inside diameter of PWTM 54 in.
Area 15.90 sf
Length of PWTM 7 miles (linked to mileage in schematic above)
feet

Total construction cost in millions
Contingencies
Subtotal

B ring, Legal & Admini:

Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance coslyear-mile

Velocity at peak flow rate
C factor
Head loss per foot

Head loss at peak flow rate
Allowance for minor losses
Total estimaled losses
Average stalic head

Total estimated dynamic head

East of SA_AIMAPWTMs

$ 10,000 §lyearmile §  0.070 Million Siyear

490 fps
120
0.00141 fUft h= | 3,552+Q("*
7.45 fUmile 1Ca* ™|
52 ft
20% 10 ft 720 Desired HGL At Delivery Point
63 ft 790 Elev. At Delivery Point 4
-70 ft 70 ft
7 ft
-3 psi

Negative indicates gravity flow from #4 to #5; no pumping necessary.

Million $
Annual O&M Cost in million $: Yr built
PWTM s 0.070 2030
Total NPV of O&M Costs $0.55
Capital Costs in million $: Yr built
PWTM $ 124 2030 $ 6.0
Total NPV of Capital Costs $ 6.0
Total NPV of Capital and O&M Costs in millions $ 6.6

LCRA Delivery Point (#4) to COA Delivery Point (#5)
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08M Cost Calculations
RWI1 A - Matagorda Co. River Intakes, and Storage
CTRWTP - Alternate 2A - WTP East of San Marcos

Initial year of analysis period 2015

Interest rate 5%

Evaluation period 50 years

Unit cost of energy § 007 perkwh
Inflatable Rubber Low Head Dam

Contingency = 20%
Engineering, Legal, Admin. = 15%
Environmental & Archacology Studies &

9 ying, and Land § 100,000 per mile
or= § 5,000 peracre

Unit Constr. .m:: g Contigency, Total Caphal
Quentty  Units Size < Conslr Gogt | ENG 0. Cost
(millions) (millions) (miltions) (millions)

Inflatable Rubber Low Head Dam 4 each 10 1t high $ 225 § 9.00 § 342 3 12.42

Estimated inflatable dam cost as % of total 50%

Value of inflatable dam § 450 milion

Assumed life of inflatable dam 10 years

d Irepl it cost s 0.45 million/year

Year built 2020

NPV of OBM Costs $6.27 million

NPV of Capital Costs 3 9.73_million

Total NPV of Capital and O&M Costs $16.00 million

Raw Water Intake, Pumping Station, and RWTM (Intake to Reservoir)

Average withdrawal

Total intake design withdrawal rate {for scalping high flows

No. of Intakes
Design withdrawal rate per intake

No. of reservoirs
Design flow to each raservolr

Inside diameter of each RWTM

Area
Average length of each RWTM

Estimated construction cost for RWTM

Total construction cost in millions

Contingencies
Subtotal
gi g, Logal &

Sublotal
Envir & Arch Studies & Mitigation, Surveying, & Land Acq

Total Capital Cost for PWTM in milllons

Unit maintenance cost/year-mile

CX

$

132,000 ac-fyear
182 cofs
21.9 Ratio of design withdrawal rate
4000 cfs to Total intake design withdrawal rate

1,7905200 gpm

4
1,000 cfs
448,800 gpm

4
448,800 gpm

120 in.
78.64 s
1 miles 4.0 miles for all RWTMs
5,280 feet 21,120 feot

793 perlF

04
235 million

10,000 S$iyear-mile $ 0.040 Million Siyear (all RWTMs to Resarvoirs)

Note: Assume each intake has two RWTMs pumping out of it, one to each reservoir.

Design fow rate for each RWTM (from above)
Pumping ate (one pump)

No. of pumps (not counting spare) pumping into each RW"

Peak flow rate into each RWTM (all pumps except spare)

Velocity at peak flow rate
C factor

Head loss per foot

Head loss at peak flow rate
Allowance for minor losses 30%
Total estimated losses

Average static hoad

Total estimated dynamic head

Assumed pump efficiency
Assumed motor afficiency
Estimated Hp required per pump

Total hp pumping Into each RWTM (not counting spare)
Total hp at each Intake (not counting spare)

Total hp all intakes (not counting spares)

Total kw all intakes (not counting spares)

els'.s

Unit construction cost for each pump station (from cost e §

Censtruction cost per intake/pump station
No. of intakes from above

Total construction cost in millions.
Contigency, Eng,, ete. in millions
Total capital cost in millions

Total construction cost for pump stations
Value of equipment
Assumed life of equipment

East of SMarcos_AH2ARWI A

>

»w ee o

448,800 gpm

ﬂﬂt opm

450,000 gpm
1277 lps
120

0.00327 it b= |3,552:Q0" **
17.25 fUmile 1600 ™)

-
]

B0 Elev of discharge at reservolr
50 Water surface elev in river
40 n

27 psi

85%

90%

1,030 hp/pump

769 kw/pump
8,272 hp/RWTM
9,272 hpfintake
37,089 hp
27,688 kw

889 per firm hp of pump station
8.2 million
4 each

33.0 million
12,53 _million
455 million

33.0 million

13.2 million 40% Estimated equip cost as % of {otal constr cost
20 years

066 millientyear
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Q&M Costs;
No. of Other O&M  Maintenance
Your POV :.:':,M ¥ ume am’ Enargy cost costs-Pump  costs - Tﬁﬁm Mv:uem
"sets” Stations. RWTM
operating (Million $ (Million $ (Million $ (Miliion $
acfyr  mgd 1day  (kwhiday)  ($iday) year) Iyoar) Hyear) Hyesr) (£]

2015 = = =5 s = 3 ] $ - § -

2018 = = - $ - $ ] s - $ -

2017 - - - - $ - $ - $ . $ b2

2018 - - - - $ - $ - $ - s ”

2019 - - - -8 I - 3 - 8 -
2020 132,000 118 164 30,188 § 2113 § 077 8 068 § 0.040 § 147 8§ 1.15
2021 132,000 118 164 30,166 § 2113 § [ 066 $ 0.040 $ 147 § 1.10
2022 132,000 118 184 30,188 § 2113 § 077 § 066 $ 0.040 $ 147 % 1.05
2023 132,000 118 164 30,188 $ 2113 § 077 $ 066 $ 0040 § 147 § 1.00
2024 132,000 118 1.64 30,188 § 2113 $ 077 $ 068 $ 0.040 § 147 § 0.95
2026 132,000 118 1.64 30,188 $ 213 § 077 % 0668 $ 0.040 $ 147 8§ 0.00
2026 132,000 118 184 30,188 § 213 § 077 8 066 $ 0.040 § 147 § 0.86
2027 132,000 118 184 30,188 § 2113 § 077 $ 066 $ 0.040 § 147 § 0.82
2028 132,000 118 164 30,188 § 2113 § 077 $ 068 $ 0040 $ 147 § 0.78
2020 132,000 118 184 30,188 § 2113 § 077 $ 088 $ 0040 $ 147 § 074
2030 132,000 118 164 30,188 § 213 § 077 § 068 $ 0040 $ 147 § o
2031 132,000 118 184 30,188 $ 2113 § 077§ 066 § 0.040 § 147 § 0.67
2032 132,000 118 184 30,188 § 2113 § [ 066 S 0.040 $ 147 § 0.64
2033 132,000 118 184 30,188 § 2113 § 077§ 068 $ 0040 % 147 8 061
2034 132,000 118 1.64 30,188 § 2113 § 077 § 088 $ 0040 $ 147 § 0.58
2035 132,000 118 164 30,188 $ 213 § 077 $ 066 S 0040 $ 147 § 0.85
2036 132,000 118 1.64 30188 $ 2113 § 077 066 $ 0.040 $ 147 § 0.53
2037 132,000 118 1.64 30,188 § 2113 077 8 0668 § 0040 S 147 § 0.50
2038 132,000 118 184 30,188 § 213 § 077 068 $ 0040 $ 147 $ 0.48
2039 132,000 118 1.64 30,188 § 2,113 § 077 $ 066 $§ 0040 $ 147 0.46
2040 132,000 118 1.84 3188 § 2113 $ L 066 $ 0.040 $ 147 $ 043
2041 132,000 118 1.64 30,188 § 2113 § 077 3§ 066 $ 0040 $ 147§ 041
2042 132,000 118 1.64 30,188 § 2113 § 077 % 066 $ 0.040 $ 147 $ 0.39
2043 132,000 118 1.64 30,188 $ 213 § 077 § 066 $ 0.040 $ 147 8 0.38
2044 132,000 118 164 30,188 § 2113 § 077§ 066 § 0.040 $§ 147 8 0.36
2045 132,000 118 1.84 30,188 § 2113 § 077 § 066 $ 0.040 § 147 § 0.34
2048 132,000 118 184 30,188 § 2113 § 077 % 066 § 0040 § 147 % 0.32
2047 132,000 118 164 - 30,188 § 2113 § 077§ 086 § 0040 § 147 § 0.31
2048 132,000 118 1.64 30,188 § 2113 § 077 8 066 § 0.040 § 147 8§ 0.20
2049 132,000 118 1.64 30,188 § 2113 § 077 $ 066 $ 0.040 § 147 § 0.28
2050 132,000 118 1.64 30,188 § 2113 § 077 $ 066 $ 0040 § 147 § 021
2051 132,000 118 164 30,188 $ 2113 § 077 $ 086 § 0040 § 147 § 0.26
2052 132,000 18 164 30,188 § 2113 § 077 $ 066 $ 0.040 § 147 § 0.24
2053 132,000 118 184 30,188 $ 2113 § 077§ 066 $ 0.040 § 147 § 023
2054 132,000 118 164 30,188 § 2113 § 077 8 066 § 0.040 § 147 $ 022
2055 132,000 118 164 30,188 § 2113 § 077§ 066 $ 0040 § 147 § 0.2
2058 132,000 118 164 30,188 § 2113 § 077§ 066 $ 0040 § 147 § 0.20
2057 132,000 118 164 30,188 § 2113 § 077 $ 066 $ 0.040 $ 147 8 0.19
2058 132,000 118 164 30,188 § 2113 § 077§ 066 S 0040 $ 147 § 0.18
2059 132,000 118 164 30,188 § 2113 § 077 § 066 § 0.040 $ 147 § 0.17
2080 132,000 118 164 30,188 § 2113 § 077 8 066 $ 0040 § 147 § 0.18
2081 132,000 118 164 30,188 § 213 § 077 § 066 $ 0040 $ 147 § 0.18
2062 132,000 118 164 30,188 § 2113 § 077 8 066 $ 0.040 § 147 § 0.15
2063 132,000 118 1.64 30,188 § 2113 § 077§ 068 § 0.040 § 147 § 0.14
2064 132,000 118 164 30,188 § 213 § 077§ 066 § 0.040 § 147 $ 013
2085 132,000 118 164 30,188 § 2113 § 077 % 066 § 0.040 $ 147 $ 0.13
Total NPV of O&M Costs § i

Capital Costs in million §: Yr built

RWTM to Resurvoirs $ 235 2020 § 184
Intake/Pumping Stations $ 45.5 2020 $ 356
Total NPV of Capital Costs § 541
Total NPV of Capital and O&M Cosls in millions $ .7

Reservoirs
Total
Gonkty i, Ve AT O Sy |
—— T TN S I X i S e
Estimated average depth of reservoir 20 n
‘Surface area of reservoir 5000 acres

Ratio of total land area reqd to surface area

of reservoir

Tolal land area reqd for reservoirs 5500 acres and Land Acq =

Assumed life of reservoir

Estimated replacement cost
Estimated maintenance

1% Envir & Archaeclogy, Surv,
7.5
Total capital cost in millions = § 181,
100 yoars

$  0.97 milion/year
0.4 million/year  Mowing, maintaining fences, etc.

Total $ 1.37  millionfyoar
Year built 2020
NPV of O&M costs $ 19.1 million
NPV of Capital costs $ 1268 milion
Total NPV of Capital and O&M Costs § 1459 million
Total NPV of
NPV of NPV M
Summary c.p‘::c " oL ON Capital and
Inflatable Rubber Low Head Dam $ 97 $ 63 § 16.0
Raw Water Intake, Pumping Station, and RWTM (Intake to Reservoir) $ 541 $ 216 § 5.7
Reservoirs $ 1268 § %1 $ 145.9
Total for RWI A 3 1906 § 410 § 23718

East of SMarcos_AIZARWI A
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O8&M Cost Calculations
RWTM A - Matagorda Co. to WTP
CTRWTP - Alternate 2A - WTP East of San Marcos

Initial year of analysis period 2015

Interest rate 5%
Evaluation period 50 years
Unit cost of energy $ 007 perkwh

Raw Water Transmission Main - A

Inside diameter of pipe
Area
Length of RWTM

Estimated unit construction cost for RWTM

Total construction cost in millions
Contingencies
Subtolal
Engineering, Legal & Administrative
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance costiyear-mile

Design flow rate (after 100% buildout)

Pumping rate (one pump)
MNo. of pumps (not counling spare)
Peak flow rate (all pumps except spare)

Velocity at peak flow rate
C factor
Head loss per foot

Head loss at peak flow rate

Allowance for minor losses 10%
Total estimated losses

Average static head

Total estimated dynamic head

No of pumping stations req'd along route
No. of pumping stations used in cost estimate
Average head per pump station

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump station (not counting spare)
Total kw per pump set (set=pumps in series along route)

" D Bl ale o @

Unit construction cost for each pump station (from cost curv $

Construction cost per pump station
Balancing reservoir
Total construction cost per pump station

No. of pump stations from above

Total construction cost in millions
Contigency, Eng., elc. in millions
Total capital cost in millions

Total construction cost for pump stations
Value of equipment
Assumed life of equipment

1t cost

East of SMarcos_Al2A;RWTM A

$
S

Conlingency = 20%

Engineering, Legal, Admin. = 15%
Environmental & Archaeology Studies &
Mitigation, Surveying, and Land Acquisition § 100,000 per mile

96
50.27
126

567

378
76
453
68
521
13
534

10,000

132,000
118
81,629
16,400

-]
82,000

3.63
120

0.00041
2.19

6,888
4,133

1,347
93
0.75
10.03

3.0

30.1
11.43
41.5

30.1
12.0

20
0.60

in.
sf
miles

665,280 feet

per LF

million

$lyear-mile  § 1.260 Million $/year
ac-flyear

mgd

apm

opm

apm

fuft h= | 3.562Q"*
fumile G

550 Elev. At San Antonio East WTP

ft
ft
fl 90 Elev. At Malagorda OCRs
ft 460 ft

ft

150 psi (assumed max pressure
in pipe)

hp/pump
kw/pump
hp/station
kw/pump set (one pump at each station)

per firm hp of pump station
million
million 5.0 mg
0.15 per gal for open top reservoir
each

million
million
million

million

million 40% Estimaled equipment cost as % of tolal

years
million/year

million ‘\+ 60 min. of storage at avg pumping rate
$
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O8&M Costs
No. of Other O&M Maintenance
Year o, pv:r:fod By pump E::ergy Energy cost costs - Pump  costs - TG':L;JI&M Natvpalt::enl
"sels” Stations RWTM
operating (Milion$  (Milion$  (Milion$  (Million §
acfyr  mgd jgay  (cwhiday)  (Siday) o e ol pae ®

=015 E - . I - s - $ T -

2016 - - - - $ - $ - $ . $ -

2017 - - - - 8 - $ - $ - $ -

2018 - - - - 8 - $ - $ = $ =

2019 - - - - 8 - $ - s - S -
2020 132,000 118 489 494,936 § 34646 S 1265 § 060 $ 1.260 § 1451 § 11.37
2021 132,000 118 4.99 494936 § 34646 $ 1265 § 060 § 1260 § 1451 § 10.83
2022 132,000 118 4.09 494936 § 34646 $ 1265 § 060 § 1.260 $ 1451 § 10.31
2023 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 $ 1451 § 9.82
2024 132,000 118 4.99 494936 § 34646 $ 1265 $ 060 $ 1260 § 1451 § 9.35
2025 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1260 § 1451 § 8.91
2026 132,000 118 4.99 494936 § 34646 § 1265 § 060 § 1260 § 1451 § 8.48
2027 132,000 118 4.99 494936 $ 34646 $ 1285 § 060 $ 1260 § 1451 § 8.08
2028 132,000 118 4.99 494936 § 34646 § 1265 § 060 § 1260 § 1451 § 7.69
2029 132,000 118 4.99 494936 § 34646 § 1285 § 060 $ 1260 § 1451 § 7.33
2030 132,000 118 4.99 494936 $ 34646 S 1265 § 060 $ 1260 $ 1451 § 6.98
2031 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 $ 1451 § 6.65
2032 132,000 118 499 484936 § 34846 § 1265 § 060 § 1260 § 1451 § 6.33
2033 132,000 118 4.99 494936 § 34846 $ 1265 § 060 $ 1260 § 1451 § 6.03
2034 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 $ 1451 § 5.74
2035 132,000 118 4.99 494,936 § 34646 S 1265 § 060 $ 1260 § 1451 § 547
2036 132,000 118 4.99 494936 § 34646 $ 1265 $ 060 $ 1.260 $ 1451 § 621
2037 132,000 118 4.99 494936 § 34646 § 1265 § 060 $ 1.260 § 1451 § 4.96
2038 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 § 1.260 § 1451 § 4.72
2039 132,000 118 4.99 494036 § 34646 $ 1265 § 060 $ 1260 § 1451 § 4.50
2040 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1260 § 1451 § 4.28
2041 132,000 118 T 499 494936 § 34646 $§ 1265 § 060 $ 1260 § 1451 § 4.08
2042 132,000 118 4.99 494936 § 34646 § 1265 § 060 $ 1260 § 1451 8§ 3.89
2043 132,000 118 4.99 494936 § 34646 § 1265 $ 060 $ 1260 § 1451 § 3.70
2044 132,000 118 4.99 494936 § 34646 § 1265 § 060 § 1.260 § 14.51 § 3.52
2045 132,000 118 4.99 494936 § 34646 § 1265 $ 060 § 1.260 § 1451 § 3.36
2046 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 § 1451 8 3.20
2047 132,000 118 4.99 494036 § 34646 $ 1265 § 060 $ 1260 $ 1451 § 3.04
2048 132,000 118 4.99 494936 $ 34646 § 1265 § 060 § 1260 § 1451 § 2.90
2049 132,000 118 4.99 494936 § 34646 S 1265 § 060 $ 1260 $ 1451 8 276
2050 132,000 118 4.99 404936 § 24646 $ 1265 § 060 $ 1260 $ 1451 § 263
2051 132,000 118 4.99 494936 $§ 34646 $ 1265 § 060 $ 1260 § 1451 § 2.50
2052 132,000 118 4,99 494936 § 34646 $ 1265 § 060 $ 1.260 § 1451 8 2.39
2053 132,000 118 4.99 494936 § 34646 § 1265 § 060 $ 1260 $ 14.51 § 227
2054 132,000 118 4.99 494936 § 34646 $ 1265 §$ 060 $ 1.260 $ 1451 § 2.16
2055 132,000 118 4.99 494936 § 34646 $ 1265 § 060 § 1.260 § 1451 8 2.06
2056 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1260 $ 1451 § 1.96
2057 132,000 118 4.99 494936 § 34646 $ 1265 $ 060 $ 1260 § 1451 § 1.87
2058 132,000 118 499 494936 § 34846 § 12685 § 060 $ 1260 § 1451 § 1.78
2059 132,000 118 4.99 494936 § 34646 $ 1265 $ 060 $ 1260 $ 1451 $ 1.70
2060 132,000 118 4.99 404936 § 34646 $ 1265 §$ 060 $ 1260 $ 1451 § 1.61
2061 132,000 118 499 494936 § 24846 $ 1265 § 060 $ 1260 $ 1451 § 1.54
2082 132,000 118 4.99 494,936 § 34646 S 1265 $ 060 $ 1.260 § 1451 § 1.46
2063 132,000 118 4.99 494,936 § 34646 § 1265 § 060 $ 1.260 $ 1451 § 1.39
2064 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 § 1451 § 133
2065 132,000 118 4.99 494936 § 34646 $§ 1265 § 060 $ 1.260 § 1451 § 1.27
Total NPV of O&M Costs § 213

Capital Costs in million $: Yr built

RWTM $ 534 2020 $ 418
Pumping Stations $ 42 2020 $ 33
Total NPV of Capital Costs § 451
Total NPV of Capital and O&M Costs in millions § 664

East of SMarcos_AIt2A;RWTM A
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NPV CALCULATIONS
ALCOA / CPS GROUNDWATER
CTRWTP - Alternate 2A - WTP East of San Marcos

Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 50 years Environmental & Archaeoclogy Studies &
Unit cost of energy $ 0.07 per kwh Mitigation, Surveying, and Land Acquisition $
Well Fields and Collection Lines
ALCOA CPS Tolal
Year built 2015 2015
Estimated Construction Cost in Millions
Wells (Based on Non-Public Water Supply Wells) 20.92 7.94 28.86
Pipeline 13.03 5.94 18.97
Pump Stations & Storage 8.51 0 8.51
Subtotal 42.46 13.88 56.34
Contingency 8.49 2.78 11.27
Subtotal 50.95 16.66 67.61
Engineering, Legal & Administrative 6.37 2.08 8.45
Subtotal 57.32 18.74 76.06
Environmental & Archaeology Studies & Mitigation 0.63 0.2 0.83
Land Acquisition & Surveying 0 0 0.00
Groundwater Purchase 0 5.64 5.64
ALCOA Ci ion Program M. t Fee 5.45 0 5.45
Interest During Construction (2 years, 8% int., 4% ret.) 5.89 2.44 8.33
Total Capital Cost 69.29 27.02 96.31
Estimated Annual O&M Costs
0.67 0.18 0.85
Pumping Energy 2.41 052 293
ALCOA Project Management Fees 0.35 0.00 0.35
Purchase of Groundwaler 2.00 0.00 2.00
Groundwater District Fees 0.65 0.25 0.90
Mitigation Reserves 0.28 0.11 0.39
Total Annual Cost 6.36 1.06 7.42
NPV of O&M Costs $ 116 $ 19 $ 135 million
NPV of Capital Costs $ 69 $ 27§ 96 _million
Total NPV of Capital and O8M Costs for Well Fields * 168: i3 46, I8 2oz mision
Cooling of Well Water
Total number of wells in both fields 120 wells Approximate capacily per wel
F ge of wells with temp > than ___ deg 5%
Estimated number of wells with temperature > degrees 6.0 Rough check
Esti ital
Year built 2015
Number of Packaged Cooling Towers (300 gpm capacity/each) 6.0
Equipment cost (cooling towers and fans) $ 60,000
Installation and contractors mark-up $ 50,000
Structural slab $ 30,000
Electrical $ 50,000
Estimated Unit Construction Cost $ 190,000 Each
Total construction cost $ 1.14  million
Conlingencies $ 0.23
Subtotal $ 1.37
Engineering, Legal and Admin $ 0.21
Total Estimated Capital Cost § 1.57
NPV of Capital Costs  § 1.57 million
Estimated O&M Costs
Value of equipment $ 0.4 million
Assumed life of equipment 10 years
Esti d mainter Jrep cost $ 0.04 million/year
Blower Hp per cooling tower 10 Hp
7 kw
Hours of operation 24 hours
Power consumplion per cooling tower 179 kwh per day
65,350 kwh per year
Power cosl per cooling tower $ 4,574
Total power cost for all cooling towers in millions 5 0.03 million per year
Regular operational checks and rouline maintenance $ 6,000 per month for all cooling towers.
$ 0.07 per year
Estimated O&M Cost  § 0.14 million § per year
NPV of O8Mcosts  $ 247 million $
Ground Water Transmission Main and Pump Station (Hwy 290 to Bastrop Intake)
Inside diameter of transmission pipe 54 in.

East of SMarcos_Alt2A,ALCOA-CPS

100,000 per mile

300 gpm
36,000 gpm
58,072 ac-ftlyear

Page 1

9/28/2005



Area
Length of Ground Water TM

Estimated construclion cost for GWTM

Total construction cost in millions

Conlingencies
Subtotal
Engineering, Legal & Admini:
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance coslyear-mile

Design flow rale

Velocity al peak flow rate
C factor

Head loss per foot

Head loss al peak flow rate

Allowance for minor losses 10%
Total estimated losses

Average static head

Total estimated dynamic head

- Negative indicates gravity flow from Hwy 290 to

Annual O&M Cost in million $:

Capital Costs in million $:

Summary

“ o oo Bl e “

@

s

s

15.90 sf

15 miles

79,200 feet
327 per

25,9
52
311
a7
358
1.5

LF

37.3 million

10,000 $fyear-mile

55,000 ac-fiyear
49 mgd
34,095 gpm

478 fps
120
0.00134 et

7.10 fUm

106 ft
1 ft
17 ft
-150 ft
33 ft
14 psi

0.150

373

Well Fields and Collection Lines (including tank and pump station at Hwy 2980)

Cooling Towers for Selected High Temperature Wells
Ground Water T ion Main and P i
Total for ALCOA-CPS

East of SMarcos_Alt2A;ALCOA-CPS

Station

ile

Page 2

$  0.150 Milion $/year

h= | 3.552°Q1"
1ca’

400 Elev. At RWI-B
550 minus Elev. - Storage Tank at Hwy 290
-150 ft
(intake is lower than tank at Hwy 280)

p Intake; no pumping Y.
Million $
Yr built
2015
Total NPV of O&M Costs § 27
Yr built
2015 $ 37.3
Total NPV of Capital Cosls § 3r3
NPVof NPV of OZM m‘m o
Capital Costs  Costs u
$ 9.3 $ 1355 § 231.8
$ 16 § 25 § 4.0
$ 373§ 27§ 40.0
$ 1351 § 1407 § 275.8

9/28/2005



0&M Cost Calculations
RWI B - Colorado River Intake at Bastrop and Off Channel Reservoir
CTRWTP - Alternate 2A - WTP East of San Marcos

Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 40 years
Unit cost of energy $ 007 perkwh Environmental & Archaeology Studies &
Mitigation, Surveying, and Land Acquisition= § 100,000 per mile
or= § 5,000 per acre
Inflatable Rubber Low Head Dam
Unit Constr. E !;;':Ld Contigency, Total Capital
Quantity Units Size Cost Consir. Cost Eng., etc. Cost
(millions) (millions) (millions) (millions)
Inflatable Rubber Low Head Dam 2 each 10 ft high $ 225 § 450 $ 171 8§ 6.21
Estimated inflatable dam cost as % of total 50%
Value of inflatable dam $ 2.25 million
Assumed life of inflatable dam 10 years
Estimated mai \celreplacement cost $ 0.23 million/year
Year built 2015
NPV of O&M Costs $  3.86 million
NPV of Capital Costs $ 6.21 _million
Total NPV of Capital and O&M Costs $ 10.07 million
Raw Water Intake, Pumping Station, and RWTM (intake to Reservoir)
Summary of withdrawals in acre-feet/year:
Year 2015 2020 2030 2040 2050 2060 2065
For SAWS 18000 18000 18000 18000 18000 18000 18000
LCRA 5600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Total 18000 18000 40402 51603 62804 62804 62804
Ultimate (Y2065) average design withdrawal rate 62,804 ac-fiyear
87 cfs
23.1 Ralio of design withdrawal rate
Total intake design withdrawal rate (for scalping high flows) 2,000 cfs to Total intake design withdrawal rate
897,600 gpm
No. of Intakes 2
Design withdrawal rate per intake 1,000 cfs
448,800 gpm
No. of reservoirs 4
Design flow to each reservoir 224,400 gpm
Inside diameter of each RWTM 120 in.
Area 78.54 sf
Average length of each RWTM 2 miles 8.0 miles for all RWTMs
10,560 feet 42,240 feet
Estimated construction cost for RWTMs $ 793 per LF
Total construction cost in millions $ 33.5
Contingencies $ 8.7
Subtotal $ 40.2
Engineering, Legal & Administrative $ 6.0
Subtotal $ 46.2
Envir & Arch Studies & Mitigation, Surveying, & Land Acq _$ 0.8
Total Capital Cost for PWTM in millions $ 47.0
Unit maintenance costyear-mile $ 10,000 $§iyear-mile $ 0.080 Million $/year (all RWTMs to Reservoirs)
Note: Assume intake has one RWTM pumping to the reservair.
Design flow rate for each RWTM (from above) 224,400 gpm
Pumping rate (one pump) 40,000 gpm
No. of pumps (not counting spare) pumping into each RWT 6
Peak flow rate into each RWTM (all pumps except spare) 240,000 gpm
Velocity at peak flow rate 6.81 fps
C factor 120
Head loss per fool 0.00102 fuft h&= |§|_5_52:Q|“5
5.39 fUmile | cﬁ(u)z ”|
Head loss at peak flow rate 11 ft
Allowance for minor losses 30% 3 f 400 Discharge at reservoir
Total estimated losses 14 ft 320 Water surface elev in river
Average static head 80 ft 80 fi
Total estimated dynamic head 94 ft
41 psi
Assumed pump efficiency 85%
Assumed motor efficiency 90%

Esfimated Hp required per pump

1,241 hplpump

926 kw/pump

East of SMarcos_AH2A;RWI B
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Total hp pumping into each RWTM (not counting spare) 7,448 hp/RWTM
Total hp at each intake (not counting spare) 14,897 hplintake
Total hp all intakes (not counting spares) 29,793 hp
Total kw all intakes (not counting spares) 22,226 kw
Unit construction cost for each pump station (from cost cun § 889 per firm hp of pump station
Ci ion cost per intake/pump station 13.2 million
No. of intakes from above 2 each
Total construction cost in millions $ 26.5 million
Contigency, Eng., etc. in millions $ 10.06 _ million
Total capital cost in millions s 36.6 million
Total construction cost for pump stations $ 26.5 million 40% Estimated equipment cost as % of total
Value of equipment $ 10.6 million
Assumed life of equipment 20 years
i d mainter cosl $ 0.53 million/year
Q&M Costs:
No. of Other O&M  Maintenance
Year EXw l;::lr oy pump E:;rgy Energy cost costs - Pump  costs - Tot::::m va';m:m'
“"sets" Stations RWTM
operating (Milon$  (Milion$  (Milion$  (Million $
ac-fllyr mgd Iday (kwh/day) ($/day) Iyear) Iyear) Iyear) year) (8)
=015 18000 16 .26 6.200 § 734 § 016 § 053 § 0080 § 077 § 047
2016 18,000 16 0.28 6200 § 434 § 0.16 $ 053 § 0.080 $ 077 $ 0.73
2017 18,000 16 0.28 6,200 § 434§ 016 § 053 § 0.080 § 077 $ 0.70
2018 18,000 16 0.28 6200 § 434 § 0.16 $ 053 § 0.080 $§ 077 § 0.66
2019 18,000 16 0.28 6,200 § 434 $ 0.16 $ 053 $ 0080 $ 077 § 0.63
2020 18,000 16 0.28 6,200 $ 434§ 016 $ 053 § 0080 $ 077 $ 0.60
2021 18,000 16 0.28 6,200 § 434 § 016 § 053 8 0.080 § 077 $ 0.57
2022 18,000 16 0.28 6,200 $§ 434 $ 016 $ 053 § 0.080 $ 077 $ 0.55
2023 18,000 16 0.28 6,200 § 434 § 0.16 $ 053 § 0.080 § 077 § 0.52
2024 18,000 16 0.28 6,200 § 434 § 0.16 $ 053 § 0.080 § 077 $ 0.50
2025 18,000 16 0.28 6,200 § 434 § 016 $ 053 § 0.080 % 077 § 0.47
2026 18,000 16 0.28 6,200 $ 434§ 016 $§ 053 § 0.080 $ 077 $ 0.45
2027 18,000 16 0.28 6,200 $ 434 § 0.16 § 053 § 0.080 § 0.77 § 0.43
2028 18,000 18 0.28 6,200 $ 434 § 016 $ 053 § 0.080 § 077 § 0.41
2029 18,000 16 0.28 6,200 § 434 § 016 $ 053 § 0080 § 077 § 0.39
2030 40,402 36 0.63 13917 § 974 § 036 $ 053 § 0.080 $ 097 $ 0.46
2031 40,402 38 0.63 13,017 § 974 § 036 $ 053 § 0.080 $ 097 § 0.44
2032 40,402 38 0.63 13917 § 974 § 036 § 053 § 0.080 § 097 § 0.42
2033 40,402 36 0.63 13,017 § 974 § 036 $ 053 § 0.080 $ 097 $ 0.40
2034 40,402 36 0.63 13,017 § 974 § 036 § 053 § 0.080 § 097 § 0.38
2035 40,402 36 0.63 13,917 § 974 § 036 § 053 § 0.080 § 097 § 0.36
2036 40,402 36 0.63 13,917 § 974 § 036 § 053 § 0.080 § 097 § 0.36
2037 40,402 36 0.63 13,917 § 974§ 036 $ 053 § 0.080 § 097 § 0.33
2038 40,402 36 063 13917 § 974 § 036 § 053 § 0.080 § 097 § 0.31
2039 40,402 36 0.63 13917 § 974 § 036 $ 053 § 0.080 § 097 $ 0.30
2040 51,603 46 0.80 17,7716 & 1244 § 045 § 053 § 0.080 $§ 106 $ 0.31
2041 51,603 48 0.80 17,775 $ 1,244 § 045 § 053 § 0.080 $§ 106 $ 0.30
2042 51,603 46 0.80 17,775 § 1244 8§ 045 $ 053 § 0.080 $ 106 $ 0.28
2043 51,603 46 0.80 17,775 § 1244 § 045 § 053 § 0.080 $§ 106 $ 0.27
2044 51,603 46 0.80 17,775 § 1244 § 045 § 053 § 0080 $ 1.06 $ 0.26
2045 51,603 46 0.80 17,775 8 1244 8§ 045 § 053 § 0.080 $ 106 § 025
2046 51,603 46 0.80 17,775 & 1,244 § 045 $ 053 § 0.080 $ 1.06 $ 0.23
2047 51,603 46 0.80 17,776 § 1244 § 045 § 053 § 0080 $ 106 $ 0.22
2048 51,603 46 0.80 17,7715 § 1244 8§ 045 § 053 § 0.080 $ 1.06 § 0.21
2049 51,603 46 0.80 17,775 § 1,244 § 045 § 053 § 0.080 $ 106 $ 0.20
2050 62,804 56 0.97 21633 § 1514 § 055 § 063 § 0.080 $ 116 $ 0.21
2051 62,804 56 0.97 21633 § 1514 § 055 § 053 § 0080 § 116 § 0.20
2052 62,804 56 0.97 21633 § 1514 § 055 8 053 $ 0.080 $ 116 $ 0.19
2053 62,804 56 0.97 21833 $ 1514 § 055 § 053 § 0.080 $ 116 § 0.18
2054 62,804 56 0.97 21633 § 1514 § 055 § 053 § 0.080 $ 116 § 0.17
2055 62,804 56 0.97 21633 $ 1614 § 055 § 053 §$ 0080 $ 1.16 § 0.17
2056 62,804 56 0.97 218633 § 1514 § 055 § 053 § 0.080 § 116 § 0.16
2057 62,804 56 0.97 21633 § 1,514 § 055 $ 053 $ 0.080 $ 1.16 $ 0.15
2058 62,804 56 0.97 21633 § 1,514 § 055 $ 053 § 0.080 § 1.16 $ 0.14
2059 62,804 56 0.97 216833 § 1514 § 055 § 053 $ 0080 $ 116 § 0.14
2060 62,804 56 0.97 21633 § 1514 § 055 § 053 § 0.080 $ 116 § 0.13
2061 62,804 56 0.97 21633 § 1,514 § 055 § 053 § 0.080 § 116 § 0.12
2062 62,804 58 0.97 21633 § 1,514 § 055 § 053 § 0.080 § 116 § 0.12
2063 62,804 56 0.97 21633 $ 1514 § 055 § 053 $ 0.080 § 116 § 0.1
2064 62,804 56 0.97 21633 § 1,514 § 055 § 053 § 0.080 $ 116 § 0.1
2065 62,804 56 0.97 21633 § 1514 § 055 § 053 § 0.080 § 116 § 0.10
Total NPV of O&M Costs $ 171
Capital Costs in million §: Yr built
RWTM to Reservoir s 47.0 2015 $ 47.0
Intake/Pumping Stations $ 386 2015 36.6
Total NPV of Capital Costs $ 83.6
Total NPV of Capital and O&M Cosls in millions $ 100.7
Reservoirs
Total
. Volume/each  Unit Cost  Construction Contigency, Total in
Quantty  Unils e feet)  (Slacft) Costin  Eng.,etc.  millions
millions
Reservoirs 4 each 15000 $ 1180 § 708 § 269 S 977
$ 0.004 per gallon
Estimated average depth of reservoir 20 ft

East of SMarcos_AI2A;RWI B
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Surface area of reservoir
Ratio of total land area reqd to surface area
of reservoir
Total land area reqd for reservoirs
Assumed life of reservoir
Estimated replacement cost
Estimated maintenance
Total
Year built

NPV of O&M costs
NPV of Capital costs

Total NPV of Capital and O&M Costs

Summary

Inflatable Rubber Low Head Dam

wlm o

$
$

$

3000 acres

1.1
3300 acres

100 years

0.71  million/year
0.04 millionlyear

0.75 millionfyear

2015

12.8 million

114.2 miliion

127.0 million

Raw Water Intake, Pumping Station, and RWTM (Intake to Reservair)

Off Channel Reservoir
Total for RWI A

East of SMarcos_AIt2A;RWI B

Envir & Archaeology, Surv,

and Land Acq = 16.5
Total capital costin millions = $ 114.2
Mowing, maintaining fences, etc.

NPVof NPV of O&M ’(‘:’::'i v

Capital Costs Costs. OBM Costs

$ 62 § 39 % 101

$ 836 § 171§ 100.7

$ 1142 § 128 $ 127.0

$ 2040 § 338 § 231.8
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O&M Cost Calculations
RWTM B - RWI B near Bastrop to WTP
CTRWTP - Alternate 2A - WTP East of San Marcos

Initial year of analysis period 2015 Contingency = 20%

Interest rate 5% Engineering, Legal, Admin. = 15%

Evaluation period 40 years Environmental & Archaeology Studies &

Unit cost of energy $ 0.07 perkwh Mitigation, Surveying, and Land Acquisition § 100,000 per mile

y of age p ing rates in y

Suface Water

Year 2015 2020 2030 2040 2050 2060 2085

ForSAWS 18000 18000 18000 18000 18000 18000 18000

LCRA 5600 11200 11200 11200 11200

22403

CcoA 16802
Sublotal 18000 18000 40402

51603

Sizing of Raw Water Transmission Main B & Pump Stations

Inside diameter of RWTM

Area

Length of RWTM

Estimated unit conslruction cost for RWTM

Total construction cost in millions

Contingencies
Subtotal
gi ing, Legal & A
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq

Total Capital Cost for PWTM in millions

Unit maintenance cosUyear-mile
Design flow rate (after 100% buildout)
Pumping rate (one pump)

No. of pumps (not counting spare)
Peak flow rate (all pumps except spare)
Velocity at peak flow rate

C factor
Head loss per foot

Head loss at peak flow rate

Allowance for minor losses 10%

Total estimated losses
Average static head
Total estimated dynamic head

No of ded pumping stations along route

No. of pumping stalions used in cost estimate

Average head per pump station

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump station (not counting spare)
Total kw per pump sel (set=pumps in series along route)

Unit construction cost for each pump station (from cost cur §

Construction cost per pump station
Balancing reservoir

Total construction cost per pump station

No. of pump stations from above

Total construction cost in millions
Contingency, Eng., etc. in millions
Total capital cost in millions

Total construction cost for pump stations
Value of equipment
Assumed life of equipment

East of SMarcos_Alt2A;RWTM B

$

96 in.

50.27 sf
36 miles
190,080 feet

567 perLF

107.9
21.6
120.4
19.4
148.9
36

152.5 million

5,000 Slyear-mile

117,804 ac-fiyear
105 mgd
73,029 gpm
15,000 gpm
5
75,000 gpm

332 fps
120

0.00035 fuft
1.86 fumile

1,602 hp/pump
1,195 kwipump
8,009 hpistation

$ 0.180 Million $/year

h= 1 3.552:Q1"*
1 CHd*®)

650 Elev. At WTP
400 Elev of WSE in Bastrop reservoir
250 ft

150 psi (assumed max pressure
in pipe)

1,602 kw/pump set (one pump at each station)

1,310 per firm hp of pump station

10.5 million
0.76 _million

$ 11.24  million

1.0 each

11.2 million
4.27 _million
15.5 million

11.2 million
4.5 million
20 years

0.22 million/year

60 min. of storage at avg pumping rate
50 mg
$ 0.15 per gal for open top reservoir

40% Estimated equipment cost as % of total
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O&M Costs
No. of Other O&M  Maintenance
Year Flow |;:r:rped by pump E':\:;gy Energy cost costs - Pump  costs - Tul:::t&M Natvz:::m‘
"sels" Stations RWTM
operating (Milion $  (Million $ (Million $ (Milion $
ac-fuyr ms iday  (owhiday)  (Siday) e hea) ew) yemw ®)
=32015 73,000 5 302 115084 § 6119 § 206 § 022 § 0180 § 397 § 337
2016 73,000 65 3.02 115084 § 8119 § 29 § 022 § 0.180 § 337 8§ 3.21
2017 73,000 65 3.02 115984 $ 8119 $ 29 $ 022 § 0.180 § 337 § 3.06
2018 73,000 65 3.02 115984 $ 8119 § 296 § 022 § 0.180 $ 337 § 291
2019 73,000 65 3.02 115984 § 8119 § 29 $ 022 § 0.180 $§ 337 § 2.77
2020 73,000 65 3.02 115984 3 8119 $ 296 $ 022 § 0.180 § 337 § 264
2021 73,000 65 3.02 115,984 § 8119 § 29 $ 022 § 0.180 § 337 § 251
2022 73,000 65 3.02 115984 § 8,119 § 296 § 022 § 0.180 $§ 337 § 2.39
2023 73,000 65 3.02 115984 $ 8119 § 296 $ 022 § 0.180 § 337 § 228
2024 73,000 65 3.02 116,984 § 8119 § 296 § 022 § 0.180 § 337 § 217
2025 73,000 65 3.02 115984 § 8119 § 29 $ 022 § 0.180 § 337 § 2.07
2026 73,000 65 3.02 115984 § 8119 8 296 § 022 § 0.180 § 337 § 1.97
2027 73,000 65 3.02 115984 § 8119 § 29 § 022 § 0.180 $ 337 § 1.88
2028 73,000 65 3.02 115984 $ 8119 $ 296 § 022 § 0.180 § 337 § 1.79
2029 73,000 65 3.02 115984 § 8119 $§ 296 $ 022 § 0.180 $ 337 $ 1.70
2030 95,402 85 3.94 151,577 § 10,610 $ 387 $ 022 $§ 0.180 $ 428 $ 2.06
2031 95,402 85 3.94 181,577 $ 10610 $ 387 § 022 $ 0.180 § 428 $ 1.96
2032 95,402 85 3.94 161,577 § 10610 $ 387 § 022 § 0.180 § 428 § 1.87
2033 95,402 85 3.4 161,677 § 10610 § 387 § 022 § 0.180 § 428 $ 1.78
2034 95,402 85 3.04 161,577 § 10610 § 3.87 § 022 § 0.180 § 428 $ 1.69
2035 95,402 85 3.94 161,577 § 10,610 $ 387 $ 022 $ 0.180 § 428 $§ 161
2036 95,402 85 3.94 161,577 § 10610 $ 387 § 022 § 0.180 § 428 $ 1.54
2037 95,402 85 3.04 161,577 § 10610 $ 387 § 022 § 0180 § 428 § 1.48
2038 95,402 85 3.94 151,577 § 10610 $ 387 § 022 § 0.180 $ 428 § 1.39
2039 95,402 85 3.94 161,577 § 10610 $§ 387 § 022 § 0.180 § 428 $ 1.33
2040 108,603 95 4.41 169,373 $ 11,856 $ 433 § 022 $ 0.180 § 473 $ 1.40
2041 106,603 95 T 441 169,373 $ 11,856 $ 433 § 022 § 0.180 § 473 § 133
2042 106,603 95 4.41 169,373 $ 11856 § 433 § 022 § 0.180 § 473 § 1.27
2043 106,603 85 4.41 169,373 § 11,856 § 433 § 022 § 0.180 $§ 473 § 2
2044 106,603 95 4.41 169,373 § 11,856 $§ 433 § 022 § 0.180 § 473 § 1.15
2045 106,603 95 4.41 169,373 § 11,856 $ 433 § 022 § 0180 § 473 § 1.09
2046 106,603 95 441 169,373 § 11,856 § 433 §$ 022 § 0.180 $ 473 § 1.04
2047 106,603 95 4.41 169,373 § 11,856 $ 433 § 022 § 0.180 $§ 473 $ 0.99
2048 106,603 95 4.41 169,373 § 11,856 § 433 § 022 § 0.180 § 473 § 0.95
2049 106,603 a5 4.41 169,373 § 11,856 § 433 § 022 § 0.180 § 473 8 0.90
2050 117,804 105 4.87 187,170 $ 13,102 $ 478 $ 022 § 0.180 § 519 $ 0.94
2051 117,804 105 4.87 187,170 § 13,102 § 478 $ 022 § 0.180 $ 519 § 0.80
2052 117,804 105 4.87 187170 § 13,102 § 478 $ 022 § 0180 § 519 § 0.85
2053 117,804 105 487 187170 § 13,102 § 478 $ 022 § 0.180 $ 519 § 0.81
2054 117,804 105 4.87 187,170 § 13,102 § 478 § 022 § 0180 § 519 $ 0.77
2055 117,804 105 4.87 187,170 § 13102 § 478 § 022 § 0180 § 619 § 0.74
2056 117,804 105 487 187170 $ 13,102 § 478 § 022 $ 0180 § 519 § 0.70
2057 117,804 105 4.87 187,170 § 13,102 § 478 § 022 § 0180 § 619 § 0.67
2058 117,804 105 4.87 187,170 § 13,102 § 478 $ 022 $ 0180 § 519 § 0.64
2059 117,804 105 487 187170 $ 13,102 § 478 $ 022 § 0.180 § 519 § 0.61
2060 117,804 105 4.87 187,170 $ 13,102 § 478 $ 022 $ 0180 $ 519 § 0.58
2081 117,804 105 487 187,170 § 13,102 § 478 § 022 s 0180 $§ 519 § 0.55
2062 117,804 105 4.87 187,170 $ 13,102 § 478 $ 022 $ 0.180 $ 519 § 0.52
2063 117,804 105 4.87 187,170 $§ 13,102 § 478 $ 022 $ 0.180 $ 519 § 0.50
2084 117,804 105 4.87 187,170 § 13,102 § 478 $ 022 § 0180 § 519 $ 0.47
2065 117,804 105 4.87 187,170 § 13,102 § 478 $ 022 $ 0180 $ 519 § 0.45
Total NPV of O8M Cosls $ 75.4
Capital Costs in million $: Yr built
WTM $ 162.5 2015 $ 152.5
Pumping Stations $ 165 2015 $ 15.5
Total NPV of Capital Costs $ 168.0
Total NPV of Capital and O&M Costs in millions $ 2434

East of SMarcos_Al2A;RWTM B
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O&M Cost Calculations.
WTP and Raw Water Storage Reservoir at WTP
CTRWTP - Alternate 2A - WTP East of San Marcos

Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 50 years Environmental & Archaeology Studies &
Unit cost of energy $ 007 perkwh Mitigation, Surveying, and Land Acquisiion= § 25000 per acre
Treated Water F by Type (from Demand Chart}
Year= 2015 2020 2030 2040 2050 2080 2065
Sollened water demand; Units
Average yearly demands:
City of Austin ac-ftyr 0 0 16802 22403 32604 33604 33604
LCRA ac-fyr 0 0 5600 11200 11200 11200 11200
Totals ac-ftiyr 0 0 22402 33603 44804 44804 44804
Totals mgd 0 0 20 30 40 40 40
Max day demands:
City of Austin mgd 0 0 25 35 50 50 50
LCRA mgd 0 0 10 20 20 20 20
Tolals mgd [ [] 35 55 70 70 70
Year = 2015 2020 2030 2040 2050 2060 2065
Non-softened water demands; __Units
Average yearly demands:
SAWS ac-fyr 73000 205000 205000 205000 205000 205000 205000
SARA ac-fiiyr 20550 23406 28433 31393 34411 37530 41128
GBRA ac-fthr 0 0 6000 8000 10000 12300 12300
Totals 93550 228408 239433 244393 249411 254830 258428
Totals mgd 84 204 214 218 223 227 23
Max day demands:
SAWS mgd 85 238 238 238 238 238 238
SARA mgd 24 27 ] 36 40 a4 48
GBRA mgd 0 0 5 7 9 11 11
Totals mgd 109 265 276 281 287 203 2097
olal: softened and non-soft
Average yearly demand ac-ftyr 93550 228408 261835 277996 204215 200634 303232
mgd 84 204 234 248 263 267 2n
Max day demand mgd 109 265 311 338 357 363 367
Raw Water Reservoir
Sizing for ultimate conditions:
Assumed number of days of consecutive Max Day demands 30 days
Design (Max. Day) treated water production req'd in mgd 3687 mgd
ich is al | to f d and raw water that
Average treated water production in mgd 271 mgd ct;'h:e P":“m::ha sum}o ground and raw water
Difference (shortfall of raw water) 96 mgd
Required storage reservoir for raw water 2889 mg
8,868 acft
Add safety factor 25% 2217 ach
Total storage required 11,084 ac-ft
Total slorage recommended 12,000 ac-ft Note: No. of days at average day demand
(for exampla, for repalr of RWTM A) = 33 days
Quantity Unlts Volume/each  Unit Cost cor;:t:;ﬂbﬂ Contigency, Total Capital
(acre-feel) ($/ac-) Cost ., etc. Cost
Reservoirs 1 each 12000 $§ 1283 § 154 § 59 § 213
Estimated average depth of reservoir 25 ft
Surface area of reservoir 480 acres
Ratio of total land area reqd to surface area
of reservoir 1.10 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 528 acres and Land Acq = 132
Total capital costin millions = § 345
Assumed life of reservoir 100 years
Estimated replacement cost $ 0.15 millionfyear
Estimated maintenance $ 0.04 millionfyear  Mowing, maintaining fences, etc.
Total $ 0.19 millionfyear
Year built 2015
NPV of O&M costs. $ 3.5 million
NPV of Capital costs $ 34.5 million

Total NPV of Capital and O&M Cosls

East of SMarcos_AI2A;WTP

$ 38.0 million
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WTP
Plant Phasing and Capital Costs;

Softening Treatment Traine

Year = 2015 2020 2030 2040 2050 2080 2065
Average treated water production in mgd 0 0 20 30 40 40 40
Design (Max. Day) treated water production req'd in mgd 0 1] 35 55 70 70 70
Initial/additional Max day capacity built (mgd) 50 20
Total capacity on line (must exceed Design Max Day Req'd) 0 0 50 70 70 70 70
Unit cost for max day treatment capacity ($/gpd of capacity) H 178 § 214
Estimated construction cost of expansion in $millions $ - $ - $ 89.0 § 428 § - $ - § -
Hon-softening Treatment Trains

Year= 2015 2020 2030 2040 2050 2060 2065
Average treated water production In mgd 84 204 214 218 223 227 231
Design (Max. Day) treated water production req'd in mgd 109 265 276 281 287 293 297
Additional Max day capacity bullt (mgd) 200 100
Total capacity on line (must exceed Design Max Day Req'd) 200 300 300 300 300 300 300

Unit cost for max day Ireatment capacity (S/gpd of capacity) 115 § 132

Esti tion cost of in Smillions. $ 2206 § 1315 § - 8 - 3 - 8 = $ =
Totals (Softening + Non-softening Tralns)
Year = 2015 2020 2030 2040 2050 2060 2085
Total construction cost for both trains $ 2296 $ 135§ 890 § 428 § - $ ¥ s =
Contingencies 459 26.3 i78 86 - - -
Subtotal $ 2755 §$ 1578 $ 1068 § 513 § - $ - s -
Engineering, Legal, & 1 413 23.7 16.0 7.7 - - =
Subtotal 3168 1815 1228 59.0 - - -
Environmental & Archaelogy Studies and Mitigation & Land
Acquisition and Surveying (see Note bolow) 25 i
Total estimated capital cost  § 3193 § 1815 § 1228 § 590 § - § - $ -
NPV of capital cost § 3103 § 1422 $ 591 $ 174 5 - $ - s -
Total NPV of WTP initial construction & expansions $ 538
Note: Assumed land requirement for WTP (not including resanv 100 acres

East of SMarcos_AI2A;WTP 9/28/2005



Estmated
Vear Connnl . ested Esimated O8M costfrom  Net prosnt voar  PlantCapacity  ESMEed  gomatod 0aM costirom  Net present
pacy water unit cost curve value in service unit cost curve value
2 arndieian production
mgd of mgd $permg  S$million mgd of mgd $ permg
capacity  produced treated Jyear ® capacity produced treated $milion Jyear &
%018 5 = . E - 2015 200 B4 § 974 § 1141 § 1141
2016 - - $ - $ - 2016 200 84 $ 374§ 1141 § 1087
2017 - - $ - $ = 2017 200 84 S 374§ 1141 § 1035
2018 - - $ - $ - 2018 200 84 $ 374§ 141 § 9.86
2019 - $ - $ - 2019 200 84 $ 374 § 1141 § 9.39
2020 - - $ - 8 - 2020 300 204 8 343 § 2550 $ 1998
2021 - - $ - § - 2021 300 204 $ 343 § 2550 $ 1903
2022 - - $ - $ . - 2022 300 204 § 343 § 2550 $ 1812
2023 - - $ - $ - 2023 300 204 § 343 § 2550 § 17.26
2024 = = $ - $ - 2024 300 204 $ 343 § 2550 § 1644
2025 - - $ = $ - 2025 300 204§ 343 § 2550 § 1565
2026 = = $ = $ - 2026 300 204 343 § 2550 § 1491
2021 - - s = $ - 2027 300 204 § 343 § 2550 § 1420
2028 2 - $ - $ - 2028 300 204 S 343 § 2550 $ 1352
2029 - - $ - $ - 2029 300 204 $ 343 $ 2550 $ 1288
2030 50 20 $ M2 8 520 $ 250 2030 300 214§ 343 § 2673 $ 1286
2031 50 20 $ 712 § 520 $§ 238 2031 300 214§ 343 § 2873 & 1224
2032 50 2 § 712 § 520 $ 227 2032 300 214§ 343 § 2673 $ 1166
2033 50 20 8 M2 520 $ 2.16 2033 300 214§ 343 § 2673 § 1.1
2034 50 20 § 712 § 520 § 208 2034 300 214 8§ 343 § 2673 § 1058
2035 50 20 $ 72 $ 520 $ 1.96 2035 300 214§ 343 § 2873 § 1007
2036 50 2 § 72 § 520 § 1.87 2036 300 214§ 343 § 2673 § 9.59
2037 50 2 § 72§ 520 § 1.78 2037 300 214 § 343 § 2673 § 9.14
2038 50 2 $ 72 § 520 § 169 2038 300 214 $ 343 § 2673 $ 8.70
2039 50 2 $ Mz s 520 § 161 2039 300 214 § 343 § 2673 § 829
2040 70 30 $ 661 § 724 $ 2.14 2040 300 218§ 343 $ 2728 § 8.06
2041 70 30 § 661 § 724 § 2.04 2041 300 218 § 343 § 2728 § 787
2042 70 3 $ 661 § 724 § 1.94 2042 300 218§ 343 § 2728 $ 7.3
2043 70 30§ 661 § 724 § 1.85 2043 300 218 § 343 § 2728 § 6.96
2044 70 30 § 661 § 724 § 1.76 2044 300 218 343 § 2728 $ 663
2045 70 3 s 661 § 724 § 168 2045 300 218 §$ 343 § 2728 $ 6.31
2046 70 30 § 661 § 724 § 1.60 2048 300 218 § 343 $ 2728 § 6.01
2047 70 0 $ 661 § 724 $ 1.52 2047 300 218 $ 343 § 2728 $ 573
2048 70 30 § 661 § 724 § 145 2048 300 218 § 343 § 2728 § 545
2049 70 30 § 661 § 724 § 138 2049 300 218 $ 343 § 2728 % 5.19
2050 70 40 $ 661 § 965 § 1.78 2050 300 223 § 343 § 2784 § 5.05
2051 70 40 $ 661 § 965 § 167 2051 300 223 $ 43 8 2784 § 481
2052 70 40 S 661 $§ 9685 § 1.59 2052 300 223 § 343 8 2784 $ 4.58
2053 70 40 § 661 § 965 § 1.51 2053 300 223§ 343 § 2784 $ 436
2054 70 40 $ 661 § 965 § 144 2054 300 223 § 343 § 2784 § 415
2055 70 40 S 661 § 965 § 137 2055 300 223 § 343 § 2784 $ 395
2056 70 40 $ 661 $ 965 § 1.31 2056 300 223§ 343 § 2784 § 3T
2057 70 40 § 661 § 965 § 1.24 2057 300 223§ 343 § 2784 § 3.59
2058 70 40 $ 661 $ 965 § 1.18 2058 300 23 $ 343 $ 2784 § 342
2059 70 40 $ 661 § 965 § 113 2059 300 223 $ 343 § 2784 § 326
2060 70 40 $ 661 $ 965 § 1.07 2060 300 2271 $ 343 § 2845 $ 347
2061 70 40 § 661 § 985 § 1.02 2081 300 27 $ 343 § 2845 § 3.02
2062 70 40 $ 661 $ 965 § 0.97 2062 300 27 $ 43 2845 $ 287
2063 70 40 S 661 § 965 § 0.93 2063 300 27 $ 343 $ 2845 § 274
2064 70 40 $ 661 $ 965 $ 0.88 2064 300 27 $ 343 $ 2845 $ 260
20685 70 40 $ 661 § 965 § 0.84 2065 300 231§ 343 § 2885 $ 252
Total NPV of O8M Costs § 58 Total NPV of O&M Costs § 441
NPV Totals for O&M:
Softening trains  $ 58
N ftening Trains _$ 441
$ 499
Total NPV of
Summary Ca:i:‘lr :'u(n Np‘::::g& " Capital ana
Raw Water Reservoir $ 34§ 35 $ 38
Water Treatment Plant $ 538 § 499 $ 1,037
Totals $ 672 § 502 $ 1,076

East of SMarcos_AI2A;WTP
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CTRWTP - Alternate 2A - WTP East of San Marcos
Potable Water Transmission Mains
CTRWTP - Alternate 2 - WTP Midway Between Austin & San Antonio

Initial year of analysis period 2015 Contingency =

Interest rate 5% Engineering, Legal, Admin. =

Evaluation period 50 years Environmental & Archaeology Studies &

Unit cost of energy $ 0.07 per kwh Mitigation, Surveying, and Land Acquisition
Summary of Demands

Average demands 1o be delivered in each segment
in acre-feel/year

20%
15%

$ 100,000 permile

Year 2015 2020 2030 2040 2050 2060 2085
SAWS NW 43800 123000 123000 123000 123000 123000 123000
SAWS NE 29200 82000 82000 82000 82000 82000 82000
Subtotal 73000 205000 205000 205000 205000 205000 205000
SARA 20550 23406 28433 31393 34411 37530 41128
GBRA 6000 8000 10000 12300 12300
LCRA 5600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Total 93550 228406 261835 27799% 294215 299634 303232
NPV of Total NPV of
Summary Capital NP\:‘::::&M Capital and
[o] ts
WTP to GBRA (Delivery Point #3) $ 80 § 132 § 212
GBRA Delivery Point (#3) to SAWS NE/SARA Delivery Point (#2) $ 263 § 268 S 532
SAWS NEISARA Delivery Point (#2) to SAWS NW Delivery Point (#1) $ 207 § 5 $ 211
WTP to LCRA Delivery Point (#4) $ 29 $ 13 s 42
LCRA Delivery Point (#4) to COA Delivery Point (#5) $ 6 $ 1% 7
Total for PWTMs $ 585 § 419 § 1,004
Relative Cost of Each PWTM Segment
EWTP to GBRA (Delivery Point #3)

Point (#2)

Delivery Point (#1)
OWTP to LCRA Delivery Point (#4)

B GBRA Delivery Point (#3) to SAWS NE/SARA Delivery

DOSAWS NE/SARA Delivery Point (#2) to SAWS NW

ELCRA Delivery Point (#4) to COA Delivery Point (#5)

East of SMarcos_AH2A;PWTMs

Page 1

9/28/2005



WTP to GBRA (Dallvery Point #3)
(Bold line in schematic below)

4
e et Ent—
SAWS NW ISAWS NE/SARA GBRA 18 HGL = 790 7 HGI
HGL = 1080 26 |HGL=1125ft 30 [HGL=750 WP /
9 | ELEV =550

Demands for this pipe segment

A ge d ds to be deli d in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2085 Max diAvg d
GBRA 0 0 ] 7 9 1 1 2.0
SAWS NE 26 73 73 73 73 73 73 1.3
SARA 18 21 25 28 31 34 B 14 1.3
SAWS NwW 39 110 110 110 110 110 110 1.3
Total 84 204 214 218 223 227 2

Max day demands to be delivered in each segment in mgd

Year 2015 2020 2030 2040 2050 2060 2085
GBRA 0 0 1 14 18 22 22
SAWS NE 34 95 95 95 95 95 95
SARA 24 27 33 36 40 44 48
SAWS NW 51 143 143 143 143 143 143
Total 109 265 282 289 296 303 308
PWTM and Pump Station Costs
Design flow rate - year 2065 308 mgd
X 213,603 gpm
Pumping capacity of one pump 22,000 gpm
No. of pumps (not counting spare) 10
Peak flow rate (all pumps except spare) 220,000 gpm
Inside diameter of PWTM 120 in.
Area 78.54 sf
Length of PWTM 9 miles (linked to mileage in schematic above)
47,520 feet
Estimated unit cost by condition: of length LF Unit cost Cosl
Rural - soil 100% 47,520 § 783 $ 37.2 million
Rural - rock 0% - $ 1048 § -
Urban - rock 0% - S 1,186 _§ -
47,520 $ 37.2 million
Average estimated unit construction cost for PWTM $ 783 per LF
Total construction cost in millions $ 37.2
Contingencies $ 7.4
Subtotal s 446
gineering, Legal & A $ 6.7
Subtotal $ 51.3
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 0.9
Total Capital Cost for PWTM in millions $ 52.2
Unit maintenance cost/year-mile $ 10,000 $l/year-mile $ 0.090 Million $/year
Velocity at peak flow rate 6.24 fps
C factor 120
Head loss per foot 0.00087 fuft h= | 3,552*Q|"*
4.59 fumile Tt e
Head loss at peak flow rate a“an
Allowance for minor losses 20% 8 ft 750 Desired HGL At Delivery Point
Total estimated losses 50 ft 550 Elev. At WTP
Average slatic head 200 ft 200 ft
Total estimated dynamic head 250 ft
108 psi
No of d pumping ions along route 0.72 150 psi (assumed max pressure
No. of pumping stations used in cost estimate 1 in pipe)
Average head per pump station 250 ft
Assumed pump sfficiency 85%
Assumed motor efficiency 90%
Estimated Hp required per pump 1,812 hp/pump
1,352 kwipump
Total hp‘per pump station (not counting spare) 18,124 firm hp/station
Total kw per pump set (set=pumps in series along route) 1,812 kw/pump set (one pump at each station)
Unit capital cost for each pump station (from cost curve) $ 1,111 per firm hp of pump station
Construction cost per pump station 20.1 million
Total construction cost for pump stations 201 for 1 pump stations
Contingencies $ 4.0
Subtotal $ 242

East of SMarcos_Alt2A;PWTMs
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Engineering, Legal & Administralive $ 3.6
Total capital cost for pump stations s 27.8 million
40% Estimated equipment cost as % of total
Value of equipment $ 8 million
Assumed life of equipment 20 years
Estimated maintenance/replacement cost $ 0.40 million/year
O&M Costs
Flow pumped No. of pump
by year Sy Other O&M  Maintenance
Year (average & "':; i E::;gy Energy cost costs- Pump  costs - TM:::I&M Nel\zmem
flows from pf,’m 9 Stations PWTM
Table above)
(Million $ (Million $ (Million $ (Million $
mgd (kwh/day) ($/day) Iyear) Iyear) Iyear) Iyear) ()
=Z015 84 264 114661 § 8026 93§ 040 § 0030 § 242 5 842
2016 84 2.64 114661 $ 8,026 $ 293 § 040 § 0.090 $ 342 § 3.26
2017 84 264 114861 § 8,026 $ 293 § 040 § 0090 $ 342 S 3.10
2018 84 2.64 114,661 $ 8,026 $ 293 § 040 $ 0.090 $ 342 § 2,98
2019 84 264 114661 § 8,026 $§ 293 § 040 $ 0090 $ 342 § 2.82
2020 204 6.44 279,949 § 19506 § 715 § 040 § 0080 § 765 § 5.99
2021 204 6.44 279949 § 19596 § 715 § 040 § 0.090 § 765 § 571
2022 204 6.44 279,948 § 19,566 $ 715 § 040 $§ 0.080 $ 765 $ 5.43
2023 204 6.44 279,949 § 19,506 § 715 § 040 § 0.090 $ 765 $ 5.17
2024 204 6.44 279949 § 19,506 § 715 § 040 $ 0.080 $§ 765 § 4.93
2025 204 6.44 279949 § 19,506 $ 715 § 040 $§ 0.080 $ 765 § 469
2026 204 6.44 279949 § 19,506 § 715 § 040 $ 0090 § 785 § 4.47
2027 204 6.44 279949 § 19,596 $ 715 $ 040 $ 0.090 $ 765 $ 4.26
2028 204 6.44 279949 § 19596 § 715 $ 040 § 0.090 $ 765 $ 4.05
2029 204 6.44 279,049 $ 19,506 § 715 § 040 § 0090 § 765 § 3.88
2030 214 6.76 293465 § 20543 § 750 § 040 § 0.000 $ 799 § 3.84
2031 214 6.75 283,465 § 20543 § 750 $ 040 $ 0.090 $§ 799 § 366
2032 214 6.76 293465 $ 20543 § 750 $ 040 § 0.080 $§ 799 § 3.49
2033 214 6.756 293465 § 20543 § 750 $ 040 § 0090 $ 799 § 3.32
2034 214 6.76 203465 § 20543 § 750 $ 040 $ 0.090 § 799 § 3.16
2035 214 6.75 293465 § 20543 § 780 § 040 $ 0.000 $ 799 §$ 3.01
2036 214 6.75 293,465 $ 20543 § 750 $ 040 $ 0090 § 799 § 287
2037 214 8.75 293465 $ 20543 § 750 § 040 $ 0.090 § 799 § 273
2038 214 6.75 293465 $ 20543 § 750 § 040 § 0.080 $ 799 § 2.60
2039 214 6.75 293465 § 20543 § 750 $ 040 $ 0090 § 799 § 248
2040 218 6.89 299544 § 20068 § 765 § 040 $ 0.090 § 815 § 241
2041 218 6.89 2909544 § 20068 § 765 $ 040 $ 0.090 $§ 815 $ 229
2042 218 6.89 299,544 § 20968 § 765 § 040 $ 0080 $ 815 $§ 218
2043 218 6.89 299544 $ 20968 § 765 3 040 $ 0.000 § 815 § 2.08
2044 218 6.89 299544 § 209068 $ 765 $ 040 $ 0090 $§ 815 § 1.98
2045 218 6.89 209544 § 20068 $ 765 § 040 $ 0.090 $ 815 § 1.88
2046 218 6.89 299544 $ 20,968 § 765 § 040 $ 0.080 $ 815 $ 1.80
2047 218 6.89 209,544 § 20,968 $ 765 § 040 $ 0.090 $§ 815 $ 1.7
2048 218 6.89 290,544 § 20,968 § 765 § 040 $ 0.000 § 8.15 § 1.63
2049 218 6.89 299,544 $ 20,968 § 765 § 040 $ 0080 § 815 § 1.65
2050 223 7.03 305694 $ 21,399 § 781 § 040 $ 0.000 $§ 830 § 1.51
2051 223 7.03 305694 $ 21,300 § 781 § 040 $ 0.000 $ 830 § 1.43
2052 223 7.03 305694 $ 21,399 § 781 § 040 $ 0080 § 830 § 137
2053 223 7.03 305694 § 21,399 § 781 § 040 $ 0090 $ 830 § 1.30
2054 223 7.03 305694 § 21,399 § 781 § 040 § 0090 $ 830 § 1.24
2055 223 7.03 305694 S 21,399 § 781 § 040 § 0090 $§ 830 § 1.18
2056 223 7.03 305694 § 21,399 § 781 § 040 § 0.000 $ 830 § 112
2057 223 7.03 305694 $ 21,399 $ 781 § 040 8 0020 $ 830 § 1.07
2058 223 7.03 305694 $ 21,399 § 781 $ 040 $ 0.090 $ 830 $ 1.02
2059 223 7.03 305694 $ 21,399 § 781 § 040 $ 0.080 § 830 § 0.97
2060 227 7.18 312,336 $ 21864 § 798 § 040 $ 0.090 $ 847 § 0.94
2061 227 7.18 312,336 § 21,864 $ 798 § 040 $ 0.090 $ 847 $ 0.90
2082 227 7.18 312,336 § 21,864 § 798 § 040 § 0.080 § 847 § 0.86
2063 227 7.18 312336 § 21,864 § 798 § 040 § 0.000 $ 847 § 0.81
2064 227 7.18 312,336 $ 21,864 § 798 % 040 § 0090 $ 847 § 0.78
2065 231 7.28 316,746 $ 22172 $ 809 § 040 § 0.0%0 $ 859 § 0.75
Total NPV of O&M Costs $ 132
Capital Costs in million $: ¥r built
PWTM $ 52 2015 $ 52
Pumping Stations $ 28 2015 $ 28
Total NPV of Capital Costs $ 80

Total NPV of Capital and O&M Costs in millions § 212
WTP to GBRA (Delivery Point #3)
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GBRA Delivery Point (#3) to SAWS NE/SARA Delivery Point (#2)
(Bold line in schematic below)

2

SAWS NE/SARA
26 |HGL=1125f

Page 4

4 5
LCRA COA
}‘. HGL = 790 7 HGL =720 ft

Demands for this pipe segment
Demands
Average demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max diAvg d
SAWS NE 26 73 73 73 73 73 73 13
SARA 18 21 25 28 31 34 37 1.3
SAWS NW 39 110 110 110 110 110 110 13
Total 84 204 208 211 214 217 220
Max day demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2080 2065
SAWS NE 34 95 95 95 95 95 95
SARA 24 27 33 36 40 44 48
SAWS NW 51 143 143 143 143 143 143
Total 109 265 27 274 278 281 286
PWTM and Pump Station Costs
Design flow rate - year 2085 286 mgd
198,363 gpm
Pumping capacity of one pump 20,000 gpm
No. of pumps (not counting spare) 10
Peak flow rate (all pumps except spare) 200,000 gpm
Inside diameter of PWTM 120 in.
Area 78.54 sf
Length of PWTM 30 miles (linked to mileage in schematic above)
158,400 feet
Estimated unit cost by condition: % of length LF Unit cost
Rural - soil 50% 79,200 $ 783 § 62.0 million
Rural - rock 25% 39600 § 1,048 8§ 41.5
Urban - rock 25% 39600 § 1,186 _§ 46.9
158,400 S 150.5 million
Average estimaled unit construction cost for PWTM $ 950 perlLF
Total construction cost in millions $ 150.5
Contingencies $ 30.1
Subtotal $ 180.6
Engineering, Legal & Administrative $ 271
Subtotal $ 2076
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 3.0
Total Capital Cost for PWTM in millions $ 21068
Unit maintenance cost/year-mile $ 10,000 $lyear-mile $ 0.300 Million $/year
Velocity at peak flow rate 567 fps
C factor 120
Head loss per foot 0.00073 fUft h= | 3.552°Q|"*
3.85 fumile |G ()
Head loss at peak flow rate 115 ft
Allowanca for minor losses 20% 23 f 1125 Desired HGL At Delivery Point
Total estimated losses 139 ft 750 HGL At Delivery Point 3
Average stalic head 375 ft 375 ft
Total estimated dynamic head 514 ft
223 psi
No of ded pumping stations along route 1.48 150 psi (assumed max pressure
No. of pumping stations used in cost estimate 2 in pipe)
Average head per pump station 257 ft
Assumed pump efficiency 85%
Assumed motor efficiency 90%
Estimated Hp required per pump 1,685 hp/pump
1,265 kw/pump
Total hp per pump station (not counting spare) 16,951 firm hp/station
Total kw per pump set (set=pumps in series along route) 3,390 kw/pump set (one pump at each station)
Unit construction cost for each pump station (from cost curve) $ 1,127 per firm hp of pump station
Construction cost per pump station 19.1 million
Total construction cost for pump stations 38.2 for 2 pump stations
Contingencies $ 7.6
Subtotal $ 45.9

East of SMarcos_AIR2A;PWTMs
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Engil ing, Legal & A

Total capital cost for pump stations in millions

Value of equipment
Assumed life of equipment

mair

-ement cost

O&M Costs
Fhl\; :::fe 4 No.“of lr.ul.!rm:r
Year (average e "'l
flows from W;;:;"B
Table above)
mgd
2015 84 2.90
2016 84 290
2017 84 2.90
2018 84 2.90
2019 84 2.90
2020 204 7.08
2021 204 7.08
2022 204 7.08
2023 204 7.08
2024 204 7.08
2025 204 7.08
2026 204 7.08
2027 204 7.08
2028 204 7.08
2029 204 7.08
2030 208 7.24
2031 208 7.24
2032 208 7.24
2033 208 7.24
2034 208 7.24
2035 208 7.24
2036 208 7.24
2037 208 7.24
2038 208 7.24
2039 208 7.24
2040 n 733
2041 21 7.33
2042 21 7.33
2043 21 7.33
2044 211 7.33
2045 211 7.33
2046 211 7.33
2047 211 7.33
2048 211 7.33
2049 211 7.33
2050 214 7.42
2051 214 7.42
2052 214 7.42
2053 214 7.42
2054 214 7.42
2055 214 7.42
2056 214 7.42
2057 214 7.42
2058 214 7.42
2059 214 7.42
2060 217 7.52
2061 217 7.52
2062 217 7.52
2063 217 7.52
2064 217 7.52
2065 220 7863

East of SMarcos_Al2A;PWTMs

Energy
used

(kwhiday)

235,928
235,928
235,928
235,928
235,928
576,028
576,028
576,028
576,028
576,028
576,028
576,028
576,028
576,028
576,028
588,706
586,706
588,706
588,706
588,706
588,706
588,706
588,706
588,706
588,706
596,171
596,171
596,171
596,171
596,171
596,171
596,171
506,171
596,171
596,171
603,782
603,782
603,782
603,762
603,782
603,762
603,782
603,762
603,762
603,762
611,648
611,648
611,648
611,648
611,648
620,722

DAPD DD DD DD D AD DD AD DD DD DD DD DD DD DD AP D DDA ADOLODPDDBANDHNGD

Capilal Costs in million $:

WTM
Pumping Stations

16,515
16,515
16,515
16,515
40,322
40,322
40,322
40,322
40,322
40,322
40,322
40,322
40,322
40,322
41,209
41,209
41,209
41,209
41,200
41,209
41,209
41,209
41,209
41,200
44,732
41,732
41,732
41,732
41,732
41,732
41,732
41,732
41,732
41,732
42,265
42,266
42,265
42,265
42,265
42,265
42,265
42,265
42,265
42,265
42,815
42,815
42,815
42,815
42,815
43,451

@ @

$ 6.9
s 52.7 million
$ 15 million
20 years
$ 0.76 million/year
Other O&M
Energy cost costs - Pump
Stations
(s/day) (Milin $ (Milln $

6.03

$ 0.76
603 § 0.76
603 $ 0.76
603 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
1472 § 0.76
16.04 § 0.76
15.04 § 0.76
15.04 $ 0.76
15.04 § 0.76
15.04 § 0.76
15.04 § 0.76
1504 8 0.76
1504 $ 0.76
1504 § 0.76
1504 $ 0.76
1523 § 0.76
1623 § 0.76
1523 § 0.76
1523 § 0.76
1523 § 0.76
1523 § 0.76
1523 § 0.78
1523 § 0.76
1523 $ 0.76
1523 § 0.76
1543 $ 0.76
1643 § 0.76
1543 § 0.76
1543 $ 0.76
1543 § 0.76
1543 § 0.76
1543 § 0.76
1543 § 0.76
1543 § 0.76
1543 § 0.76
1563 $ 0.76
1563 § 0.76
1663 § 0.76
1563 § 0.76
1563 § 0.76
1586 $ 0.76
¥r built
2106 2015
52.7 2015

Total NPV of Capital and O&M Costs in millions

40% Equip cost as % of constr cost

Maintenance

PBANDDPD D PDD DDA DD DD DD ADDAD DD D PAPD DD DD AN P A AP PN DDA DB DDOG

$
LI
Total NPV of Capital Costs $ 263.4
$

codly. < Total O&M  Net present
PWTM cost value

(Million $ (Million $ o)
lyea lyea

0.300 .09 7.08
0300 $ 700 § 6.75
0300 § 709 § 6.43
0300 $ 700 § 6.13
0300 $ 709 § 583
0300 § 1578 $ 1237
0300 $§ 1578 §  11.78
0300 § 1578 §  11.22
0300 § 1578 $ 1068
0300 § 1578 $§ 1047
0300 § 1578 $ 9.69
0300 § 1578 § 9.23
0300 § 1578 § 8.79
0300 § 1678 § 837
0300 § 1578 § 7.97
0300 § 1611 § 7.75
0.300 § 16.11 § 7.38
0300 § 1611 § 7.03
0300 $§ 1611 § 669
0300 § 1611 § 6.37
0300 § 1611 § 6.07
0300 § 1611 $ 5.78
0300 $§ 1611 § 5.51
0300 $ 1611 § 5.24
0300 $ 16.11 § 4.99
0300 $ 1630 $ 481
0300 § 1630 $ 458
0300 § 1630 $ 4.36
0300 $ 1630 § 416
0300 § 1630 § 3.96
0300 $ 1630 § 377
0300 $ 1630 $ 359
0300 $ 1630 § 3.42
0300 $ 1630 § 3.26
0300 $ 1630 § 3.10
0.300 $ 1649 § 2,99
0300 $§ 1649 $ 2.85
0300 § 1649 § 27
0300 $§ 1649 § 2.58
0300 § 1649 § 246
0300 § 1649 § 2.34
0300 $§ 1649 § 223
0300 § 1649 § 212
0300 § 1649 § 202
0300 § 1649 § 1.93
0300 § 1669 § 1.86
0300 § 1669 $ 1.77
0300 $ 1669 $ 169
0300 § 1669 § 1.60
0300 § 1669 $ 153
0300 § 1692 § 1.48

Total NPV of O&M Costs $ 268.5

2106
52.7

532

GBRA Delivery Point (#3) to SAWS NE/SARA Delivery Point (#2)
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SAWS NE/SARA Delivery Polnt (#2) to SAWS NW Delivary Point (#1)
(Bold line in schematic below)

1 2
SAWS NW I‘_ SAWS NE/SARA ¢
HGL = 1080 26 |HGL=1125ft 30

Demands for this pipe segment

4 5
LCRA COA
y HGL = 790 ¥ HGL = 720 ft

Demands
Average demands to be delivered in each segment in mgd
Year 2015 2020 2030 2060 2065 Max d/Avg d
SAWS NW 39 110 110 110 110 110 110 13
Total 39 110 110 110 110 110 110
Max day demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065
SAWS NW 61 143 143 143 143 143 143
Total 51 143 143 143 143 143 143
PWTM and Pump Station Costs
Design flow rate -year 2065 143 mgd
89,125 gpm
Pumping capacity of one pump 17,000 gpm
No. of pumps (not counting spare) 6
Peak flow rate (all pumps except spare) 102,000 gpm
Inside diameter of PWTM 120 in,
Area 78.54 sf
Length of RWTM 26 miles (linked to mileage in schematic above)
137,280 feet
Estimated unit cost by condition: % of length LE Cost
Rural - soil 15% 20692 § 783 $ 16.1 million
Rural - rock 35% 48,048 § 1,048 § 50.4
Urban - rock 50% 68,640 $ 1,186 _§ 81.4
137,280 $ 147.9 million
Average estimated unit construction cost for PWTM $ 1,077 perLF
Total construction cost in millions $ 147.9
Contingencies $ 296
Subtotal $ 177.4
Engineering, Legal & Administrative $ 26.8
Subtotal $ 204.1
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 2.6
Total Capital Cost for PWTM in millions $ 206.7
Unit maintenance cost/year-mile $ 10,000 $lyear-mile $ 0.260 Million $/year
Velocity at peak flow rate 289 fps
C factor 120
Head loss per foot 0.00021 fUft h= | 3.562*Q|"*
1.11 fmile 1c*d* ™)
Head loss at peak flow rate 29 ft
Allowance for minor losses 20% 6 ft 1080 Desired HGL At Delivery Point
Total estimated losses 35 ft 1125 HGL At Delivery Point 2
Average static head -45 ft -45 fi
Total estimated dynamic head -10 ft
-5 psi

Negative indicates gravity flow from #2 to #1; no pumping necessary.

Million §

Annual O&M Cost in million $: Yr buiit
PWTM $ 0.260 2015
Total NPV of O&M Costs $4.7
Capital Costs in million $: ¥r built
PWTM $ 206.7 2015 $ 206.7

Total NPV of Capital Costs § 206.7

East of SMarcos_All2A;PWTMs

Total NPV of Capital and O&M Costs in millions §
SAWS NE/SARA Delivery Point (#2) to SAWS NW Delivery Point (#1)

211.4
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WTP to LCRA Delivery Point (#4)
(Bold line in schematic below)
4 5
* : : =
SAWS NW SAWS NE/SARA GBRA 18 HGL = 790 HGL = 720 ft
HGL = 1080 26 [HGL=11261t 30 |HGL Wi /
9 | ELEV = 550
Demands for this pipe segment
Demands
Average demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max d/Avg d
LCRA 0 0 5 10 10 10 10 20
COA 0 0 16 20 30 30 30 1.68
Total 0 0 20 30 40 40 40
Max day demands to be delivered in each segment in mgd
Year 2015 2 2040 2050 2060 2065
LCRA [1] 0 10 20 20 20 20
COA 0 0 25 34 50 50 50
Total 0 0 35 54 70 70 70
PWTM and Pump Station Costs
Design flow rate - year 2065 70 mgd
48,883 gpm
Pumping capacity of one pump 10,000 gpm
No. of pumps (not counting spare) -}
Peak flow rate (all pumps excepl spare) 50,000 gpm
Inside diameter of PWTM 72 in.
Area 28.27 sf
Length of RWTM 18 miles (linked to mileage in schematic above)
95,040 feet
Estimated unit cost by condition: % LF
Rural - soil 100% 95,040 § 365 $ 34.7 million
Rural - rock 0% - $ 498 § =
Urban - rock 0% - $ 652 § -
95,040 $ 34.7 million
Average estimated unit construction cost for PWTM $ 365 perLF
Total construction cost in millions $ 34.7
Contingencies $ 6.9
Subtotal $ 41.7
Engineering, Legal & A $ 6.3
Subtolal $ 47.9
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 1.8
Total Capital Cost for PWTM in millions $ 49.7
Unit maintenance cost/year-mile $ 10,000 $lyear-mile $ 0.180 Million $/year
Velocity at peak flow rate 3.94 fps
C factor 120
Head loss per foot 0.00067 ft/ft h= | 3,562*Q|"%
3.55 fiimile | ey
Head loss at peak flow rate 64 fi
Allowance for minor losses 20% 13 f 790 Desired HGL At Delivery Point
Total estimated losses 7 550 Elev. AtWTP
Average static head 240 ft 240 fi
Total estimated dynamic head N7 ft
137 psi
No of recommended pumping stations along route 0.92 150 psi (assumed max pressure
No. of pumping stations used in cost estimate 1 in pipe)
Average head per pump station 317 ft
Assumed pump efficiency 85%
Assumed motor efficlency 90%
Estimated Hp required per pump 1,046 hp/pump
780 kw/pump
Tetal hp per pump station (not counting spare) 5,228 firm hp/station
Total kw per pump set (set=pumps in series along route) 1,046 kw/pump set (one pump al each station)
Unit construction cost for each pump station (from cost curve) $ 1,414 per firm hp of pump station
Construction cost per pump station 7.4 million
Total construction cost for pump stations 7.4 for 1 pump stations
Contingencies 3 1.5
Subtotal $ 8.9
Engineering, Legal & Adminisirative $ 1.3
Total capital cost for pump stations $ 10.2 million

East of SMarcos_Alt2A;PWTMs
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40% Equip cost as % of constr cost

Value of equipment $ 3.0 million
Assumed life of equipment 20 years
Esti d mainter Iref W cost $ 0.15 million/year
O&M Costs
Flow pumped No. of pump
by year i Other O&M Maintenance
Year (average & s:;n E::‘:gv Energy cost costs - Pump  costs - TD1:L(:‘&M Nalv’;:::m“
flows from P} 1508 Stations PWTM
Table above) ay
(Million $ (Million $ (Million $ (Million $
mgd kwhida)
( y)  (S/day) yoar) year) Iyear) Iyear) ($)
2015 $ -8 -
2016 $ L $ <
2017 $ = $ =
2018 $ & $ ]
2019 $ - $ ]
2020 $ - $ -
2021 $ - $ ]
2022 $ - $ =
2023 $ - $ -
2024 $ - $ =
2025 $ . $ =
2026 $ &2 $ %
2027 $ & $ #
2028 $ = $ -
2029 ) s - 8 -
2030 20 1.39 34852 $ 2440 $ 089 $ 015 $ 0.180 $ 122 8 0.59
2031 20 1.39 34852 § 2440 § 089 § 015 § 0.180 $ 122 § 0.56
2032 20 1.39 34852 § 2,440 $ 089 § 015 § 0.180 $ 122 $ 0.53
2033 20 1.39 34852 $ 2,440 S 089 $ 0.15 $ 0.180 § 122 8 0.51
2034 20 1.39 34,852 § 2440 § 089 § 015 § 0.180 $ 122 § 0.48
2035 20 1.39 34,852 § 2440 § 089 % 015 § 0.180 $ 122 § 0.46
2036 20 1.39 34,852 § 2,440 § 089 $ 015 § 0.180 § 122 § 0.44
2037 20 1.39 34,852 § 2440 § 089 $ 015 § 0.180 § 122 § 0.42
2038 20 1.39 34,852 § 2440 § 089 § 015 § 0.180 § 122 § 0.40
2039 20 1.39 34,852 § 2440 § 089 $ 0156 § 0.180 § 122 § 0.38
2040 30 208 52,278 § 3659 § 134 § 015 § 0.180 § 166 § 0.49
2041 30 2.08 62278 $ 3659 § 134 015 § 0.180 § 166 § 0.47
2042 30 208 52,278 § 3659 § 134 § 015 § 0.180 § 166 § 0.45
2043 30 208 52,278 $ 3659 § 134 8 015 § 0.180 § 166 § 0.42
2044 30 208 522718 $ 3659 § 134 § 015 § 0.180 § 166 $ 0.40
2045 30 2.08 52278 § 3659 $ 134 § 015 § 0.180 § 166 $ 0.38
2046 30 2.08 52,278 § 3,659 134 § 015 $ 0180 $ 166 $ 0.37
2047 30 2.08 52278 § 3659 § 134 § 015 § 0.180 § 166 § 0.35
2048 30 2.08 52,278 § 3659 § 134 § 016 § 0.180 § 166 $ 0.33
2049 30 2,08 52278 § 3659 § 134 § 015 § 0.180 § 166 $ 0.32
2050 40 2.78 69,704 § 4879 § 178 § 015 § 0.180 § 211 § 0.38
2051 40 2.78 69,704 § 4879 § 178 § 015 § 0.180 § 211§ 0.36
2052 40 278 69,704 § 4879 § 178 § 0.15 § 0.180 $ 211 § 0.35
2053 40 278 69,704 $ 4879 § 178 § 015 § 0.180 § 211 § 0.33
2054 40 278 69,704 $ 4879 § 178 § 015 § 0.180 § 211 8 0.31
2055 40 2.78 69,704 § 4879 $ 178 § 0.15 $ 0.180 $§ 211§ 0.30
2056 40 278 69,704 $ 4879 § 178 § 015 § 0.180 § 211§ 0.29
2057 40 278 69,704 $ 4879 § 178 § 015 § 0.180 § 21 8 0.27
2058 40 2.78 69,704 § 4879 § 178 § 015 § 0.180 $§ 211§ 0.26
2059 40 278 69,704 § 4879 § 178 § 015 $ 0.180 $§ 211§ 0.25
20680 40 2.78 69,704 § 4879 § 178 § 015 § 0.180 § 211 § 0.23
2061 40 2.78 69,704 § 4879 § 178 § 015 § 0.180 $§ 211 § 0.22
2082 40 278 69,704 § 4879 $ 178 § 015 § 0.180 § 211§ 0.21
2063 40 2.78 69,704 $ 4879 § 178 8§ 015 § 0.180 § 211 8 0.20
2064 40 278 69,704 $ 4879 $ 178 § 015 § 0.180 $§ 211§ 0.19
2065 40 2.78 69,704 $ 4879 $ 178 § 015 $ 0.180 § 211 8 0.18
Total NPV of O&M Costs $ 13.1
Capital Costs in million $: ¥r built
PWTM $ 40.7 2030 $ 239
Pumping Stalions $ 10.2 2030 ) 4.9
Total NPV of Capital Costs $ 28.8
Total NPV of Capital and O&M Costs in millions $ 42

East of SMarcos_Al2A;PWTMs
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LCRA Delivery Point (#4) to COA Delivery Point (#5)
(Bold line in schematic below)

1 2 3
SAWS NW SAWS NE/SARA GBRA
HGL = 1080 26 |HOL=1126f 30

Demands for this pipe sagment

WT|
9 | ELEV =850

4 5
Fot
18 HGL = 790 7 HGL = 720 ft
3 L

Demands
Average demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max diAvg d
COA 0 [] 15 20 30 30 30 1.68
Total 0 0 15 20 30 30 30
Max day demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065
COA 0 (] 25 34 50 50 50
Total 0 [] 25 34 50 50 50
PWTM and Pump Station Costs
Design flow rate - year 2065 50 mgd
34,097 gpm
Inside diameter of PWTM 54 in.
Area 15.90 sf
Length of PWTM 7 miles (linked to mileage in schematic above)
36,960 feet

Estimated unit cost by condition: % of length LE Unit cost

Rural - soil 100% 36,960 $ 244 § 9.0 million

Rural - rock 0% - $ 337 § -

Urban - rock 0% - $ 369 _$

36,960 $ 9.0 million

Average estimated unit construction cost for PWTM $ 244 per LF
Total construction cost in millions $ 9.0
Contingencies $ 1.8

Subtotal $ 10.8
Engineering, Legal & A $ 1.6

Subtotal $ 124
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 0.0

Total Capital Cost for PWTM in millions $ 124

Unit maintenance cost/year-mile

Velocily at peak flow rate
C factor
Head loss per fool

Head loss at peak flow rate

Allowance for minor losses 20%
Total estimated losses

Average static head

Total estimated dynamic head

$ 10,000 Sfiyear-mile

4.90 fps

120
0.00141 fuft

7.45 fumile

52 ft
10 ft
63 ft
-70 ft
T
-3 psi

$ 0070 Milion Slyear

he= | 3.562:Q1"%
| CHe* ™)

720 Desired HGL At Delivery Point
790 Elev. At Delivery Point 4
=70 ft

Negative indicates gravity flow from #4 to #5; no pumping necessary.

Million $
Annual O&M Cost in million $: Yr built
PWTM $ 0.070 2030
Total NPV of O&M Costs $0.556
Capital Costs in million $: Yr built
WTM $ 12.4 2030 $ 5.99
Total NPV of Capital Costs $ 6.0
Total NPV of Capital and O&M Costs in millions $ 6.5

Easl of SMarcos_Al2A;PWTMs
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O&M Cost Calculatlons
RWI A - Matagorda Co. River Intakes, and Storage
CTRWTP - Alternate 3A - WTP In Northern Corner of Caldwell County

Initial year of analysls period 2015 Contingency = 20%

Interest rate 5% [Engineering, Legal, Admin. = 15%

Evaluation period 50 years Environmental & Archaeology Studies &

Unit cost of energy $ 007 perkwh 9 Si ying, and Land § 100,000 per mile

Inflatable Rubber Low Head Dam

or= | § 5,000 peracre

UnitConstr. 19 Contigency, Total Copital
Quantity Units. Size st Constr. Cost ng., ete. Cost
(mitions)  ~(hiongy  (millons)  (milions)
Inflatable Rubber Low Head Dam 4 each 10t high $ 225 % 200 § 342 5 1242
Estimated inflatable dam cost as % of total 50%
Value of inflatable dam § 450 million
Assumed life of inflatable dam 10 years
cost $ 045 million/year
Year built 2020
NPV of O8M Costs $6.27 million
NPV of Capital Costs s million
Total NPV of Capital and O&M Costs million
Raw Water Intake, Pumping Station, and RWTM (intake to Reservoir)
Average withdrawal 132,000 ac-fuyear
182 cofs
21.9 Ratio of design withdrawal rate
Total intake design withdrawal rate (for scalping high flows 4,000 cfs 1o Total intake design withdrawal rate
1,765,200 gpm
No. of Intakes = 4
Design withdrawal rale per intake 1,000 cfs
448,800 gpm
No. of reservoirs 4
Design flow to each raservoir 448,800 gpm
Inside diameter of each RWTM 120 in.
Area 78.54 sf
Average length of each RWTM 1 miles 4.0 miles for all RWTMs
5,280 feet 21,120 feet
Estimated construction cost for RWTM $ 793 perlF s 1,254
Total construction cost in millions 3 16.8
Contingencles $ 34
Subtotal 5 20.1
Legal & ] 3.0
Subtotal s 231
Envir & Arch Studies & Mitigation, Surveying, & Land Acq _$ 0.4
Total Capital Cost for PWTM in millions H 23.5 million
Unit maintenance costyear-mile s 10,000 Siyear-mile $ 0.040 Million Siyear (all RWTMs to Reservoirs)

Note: Assume each intake has two RWTMs pumping out of it, one lo each reservoir.

Design Now rate for each RWTM (frem above) 448,800 gpm
Pumping rate (one pump) 50,000 gpm
No. of pumps (not counting spare) pumping into each RW’ 9

Peak flow rate into each RWTM (all pumps except spare) 450,000 gpm

Velocity at peak flow rate 1277 fps
C factor 120
Head loss per foot 0.00327 U h= | 3.552+Q0" a5
17.25 fmile 1 G ™)
Head loss at peak flow rate 1t
Allowance for minor losses 30% 5 50 Elev of discharge at reservoir
Total estimated losses zZn 50 Water surface elev in river
Avarsge static head 40 1 40N
Total estimated dynamic head 62 f
27 psi

Assumed pump efficiency 85%
Assumed motor efficlency 080%
Estimated Hp required per pump 1,030 hplpump

769 kw/pump
Total hp pumping Into each RWTM (not counting spare) 9,272 hp/RWTM
Total hp at each intake (not counting spare) 9,272 hplintake
Total hp all intakes (not counting spares) 37,089 hp
Total kw all intakes (not counting spares) 27,668 kw
Unit construction cost for each pump station (from cost cui § 889 per firm hp of pump station  § 1,100
Construction cost per intake/pump station 82 million
No. of intakes from above 4 each
Total construction cost in millions $ 33.0 million
Contigency, Eng., etc. in millions $ 12.53 million
Total capital cost in millions s 455 million
Total construction cost for pump stations. 3 33.0 million

Value of equipment $ 13.2 million 40% Estimated equip cost as % of total constr cost
Assumed life of equipment 20 years
cost s 0.66 million/year

North Caldwell Co_ARSA;RWI A
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O&M Costs;
No. of Other O&M  Maintenance
Year Flow mm by pump E‘r::;gy Energy cost costs - Pump  costs - Tul::‘g&hl Nalv::::em
“gets” Stations RWTM
operating (Million $ (Million S (Million § (Million $
ac-ftiyr mgd Iday (kwh/day) (S/day) Iyear) Iyear) tyear) Iyear) $)
_ . = R ) . ] - 3 I -
2018 - - - -8 - 8 - s = 1§ .
2017 - = s = & A . s & .
2018 - - - - 5 - s - s - $ -
2019 - - - - $ - s = 3 = s .
2020 132,000 118 164 30,188 $ 2113 § 077 § 066 § 0.040 § 147§ 1.16
2021 132,000 118 1.64 30,188 § 2113 § 077 $ 066 § 0.040 S 147 § 1.10
2022 132,000 118 1.684 30,188 § 2113 § 077 8 068 § 0.040 $ 147 & 1.05
2023 132,000 118 1.64 30,188 § 2113 § 077§ 066 § 0040 $ 147§ 1.00
2024 132,000 118 164 30,188 $ 2113 § 077 § 066 § 0.040 $ 147§ 0.95
2025 132,000 118 184 30,188 § 2113 § 077 § 066 § 0.040 § 147 § 0.80
2026 132,000 18 164 30,188 $ 2113 § 077 § 066 § 0.040 § 147 § 0.88
2027 132,000 118 184 30,188 § 2113 § 077 § 066 $ 0040 § 147 & 0.82
2028 132,000 118 184 30,188 $ 2113 § 077§ 066 § 0040 § 147 § 078
2029 132,000 118 164 30,188 $ 21413 § 077 $ 066 § 0.040 § 147 § 074
2030 132,000 118 164 30,188 $ 2113 § 077 $ 066 $ 0040 $ 147 § 071
2031 132,000 118 164 30,188 $ 2113 § 077 § 066 § 0.040 $ 147 § 0.67
2032 132,000 118 184 30,188 $ 2113 § 077 § 066 § 0040 $ 147 § 064
2033 132,000 118 1.64 30,188 § 2113 § 077 § 066 S 0.040 § 147 § 061
2034 132,000 118 164 30,188 $ 2113 § 077 § ° 066 § 0.040 § 147 § 0.58
2035 132,000 118 164 30,188 $ 2,113 § 077 $ 066 $ 0040 $ 147 § 0.55
2038 132,000 118 164 30,188 $ 2113 § 077 § 066 § 0.040 $ 147 § 0.53
2037 132,000 118 1.64 30,188 § 2113 § 077 § 066 § 0.040 $ 147 § 0.50
2038 132,000 118 184 30,188 § 2113 § 077 § 066 § 0.040 § 147 § 0.48
2039 132,000 118 164 30,188 $ 2113 § 077 § 066 § 0.040 § 147 § 0.48
2040 132,000 118 184 30,188 $ 2113 § 077 § 088 $ 0.040 § 147 § 0.43
2041 132,000 118 164 30,188 § 2113 § 077 § 068 § 0.040 § 147 § 04
2042 132,000 118 164 30,188 § 2113 § 077§ 066 $ 0040 $ 147 § 0.39
2043 132,000 118 164 30,188 § 2113 § 077§ 068 $ 0040 $ 147 § 0.38
2044 132,000 18 164 30,188 § 2113 § 077 § 066 $ 0040 $ 147 § 0.38
2045 132,000 118 184 30,188 § 2113 § 077 $ 068 $ 0040 $ 147 § 0.34
2048 132,000 118 164 - 30,188 § 2113 § 077 § 066 § 0040 S 147 § 0.32
2047 132,000 118 164 30,188 § 2113 § 077 8 066 § 0040 S 147 § 0.31
2048 132,000 118 1.64 30,188 § 213 § 077 § 0668 $ 0.040 § 147 § 0.29
2049 132,000 118 1.64 30,188 § 2113 § 077 § 066 $ 0.040 $ 147 & 0.28
2050 132,000 118 164 30,188 § 2113 § 077 $ 066 § 0.040 $ 147 § 027
2051 132,000 118 1.64 30,188 & 213§ 077 § 066 $ 0.040 $ 147§ 0.25
2052 132,000 118 164 30,188 § 2113 § 077 § 066 $ 0040 $ 147 § 0.24
2053 132,000 118 164 30,188 § 2113 § 077 § 066 § 0.040 $ 147 § 023
2054 132,000 118 164 30,188 § 2113 § 077 § 068 $ 0.040 $ 147 8§ 0.22
2055 132,000 118 184 30,188 § 2113 § 077 § 066 § 0.040 S 147 § o1
2056 132,000 118 164 30,188 § 2113 s 077§ 068 $ 0.040 S 147 § 020
2057 132,000 118 164 30,188 § 2113 s 077§ 068 $ 0040 $ 147 0.19
2058 132,000 118 1.64 30,188 § 2113 § 077 $ 068 $ 0040 $ 147 § 0.18
2059 132,000 118 184 30,188 § 2113 § 077 § 066 $ 0.040 $ 147 8 0.17
2080 132,000 118 184 30,188 § 2113 § 077 § 068 § 0.040 $ 147 § 016
2061 132,000 118 164 30,188 § 2113 § 077 § 066 $ 0040 $ 147 § 0.16
2062 132,000 118 164 30,188 § 2113 s 077 3 066 $ 0040 $ 147§ 0.15
2063 132,000 118 1.64 30,188 § 213 § 077 § 068 § 0040 $ 147 § 0.14
2084 132,000 118 1.64 30,188 § 2113 § 077 § 066 § 0.040 $ 147 § 0.13
2085 132,000 118 1.64 30,188 § 2113 § 077 8 066 § 0.040 $ 147 § 0.13
Total NPV of OBM Costs S 218
Capital Costs In million §: Y built
RWTM to Resarvoirs $ 235 2020 § 184
Intake/Pumping Stations  § 45.5 2020 s 358
Total NPV of Capital Costs $ 54.1
Total NPV of Capital and O&M Costs in millions § %7
Reservoirs
Total
Volume/each  Unit Cost  Construction Conligency, Total in
Quontity  Unts  ocradect)  (Stlact)  Costin  Eng,etc.  millons
millions
Reservoirs 4 each 25000 s 974 974 $ 370 S 1344
909
Estimated average depth of reservoir 20 ft
Surface area of reservolr 5000 acres
Ratio of total land area reqd to surface area
of reservoir 11 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 6500 acres and Land Acq = 215
Total capital costin milllons = § 161.9
Assumed life of reservoir 100 years
Estimated raplacement cost § 007 milionfyear
Estimated maintenance 4_mil y Mowing, fences, etc.
Total § 1.37 million/year
Year built 2020
NPV of O8M costs § 101 million
NPV of Capital costs $ 1268 milion
Total NPV of Capital and O&M Costs $ 1459 milion
Total NPV of
NPV of NPV of O8M
Summary Gapital Costs  Costs Capltal and
Inflatable Rubber Low Head Dam $ 97 § 63 § 18.0
Raw Water Intake, Pumping Station, and RWTM (Intake to Reservolr) $ 541 § 216 § 8.7
Reservoirs $ 1268 § 101 § 145.9
Total for RWI A $ 1906 $ 470 § 2378

North Caldwell Co_ARIARWI A



O8M Cost Calculations
RWTM A - Matagorda Co. to WTP

CTRWTP - Al 3A - WTP in Northern Corner of Caldwell County
Initial year of analysis period 2015
Interest rate 5%
Evaluation period 50 years

Unit cost of energy $ 0.07 perkwh
Raw Water Transmission Main - A

Inside diameter of pipe
Area
Length of RWTM

Estimated unit construction cost for RWTM

Total construction cost in millions

Conlingencies
Subtotal

Engineering, Legal & Administrative
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance cost/year-mile

Design flow rate (after 100% buildout)

Pumping rate (one pump)
No. of pumps (not counting spare)
Peak flow rate (all pumps except spare)

Velocity at peak flow rate
C factor
Head loss per foot

Head loss at peak flow rate

Allowance for minor losses 10%
Total estimated losses

Average static head

Total estimated dynamic head

No of pumping stations req'd along route
No. of pumping stations used in cost estimate
Average head per pump stalion

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

Total hp per pump station (not counting spare)
Total kw per pump set (set=pumps in series along route)

Conlingency = 20%
Engineering, Legal, Admin, = 15%

Environmental & Archaeology Studies &
Mitigation, Surveying, and Land Acquisition § 100,000 per mile

$
$
$
$
$
$
$

$

Unit construction cost for each pump station (from cost curv $

Construction cost per pump slation
Balancing reservoir
Tolal construction cost per pump station

No. of pump stations from above

Total construction cost in millions
Contigency, Eng., elc. in millions
Total capital cost in millions

Total construction cost for pump stations
Value of equipment
Assumed life of equipment

1ent cost

North Caldwell Co_AIt3A;RWTM A

$
s

@ o “lin o

96 in.
50.27 sf
126 miles

665,280 feet

567 perlLF $ 865

378
76

$ 453

534 million
10,000 $/year-mie § 1.260 Million $/year

132,000 ac-ftlyear
118 mgd

81,829 gpm

16,400 gpm

5
82,000 gpm

3.63 fps
120

0.00041 fuft h= |3.562+Q)" %
2.19 fUmile 1 (d*

276 ft

28 ft 550 Elev. At San Antonio East WTP
303 ft 90 Elev. At Matagorda OCRs

460 ft 460 ft

763 ft

331 psi

221 150 psi (assumed max pressure
30 in pipe)
254 i

85%
90%
1,378 hp/pump
1,028 kw/pump
6,888 hp/station
4,133 kw/pump set (one pump at each stalion)

1,347 per firm hp of pump stalion § 950
9.3 million

0.75_million 60 min. of slorage at avg pumping rate
10.03 million 50 mg
$

0.15 per gal for open top reservoir
3.0 each

30.1 million

11.43 million

41.5 million

30.1 million

12.0 million 40% Estimated equipment cost as % of total
20 years

0.60 million/year

Page 1
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0O&M Costs
No. of Other O&M Maintenance
Year gL Pur:,wd </ pump E":,,'g" Energy cost costs-Pump  costs - T°"::,3&M N"V:;::’"l
» “"sels" v Stalions RWTM
operaling i i il i
aoty  mgd  jgay (whiday)  (sam) GRS OTReRS  GRIRS (RS ®
——

2015 B . - - § - § - s R -

2016 - - - - $ - 8 - $ - 8 -

2017 - - - - $ - $ - $ - $ -

2018 - - - - $ - 8 - $ - $ -

2019 - - - - $ - $ - $ = $ -
2020 132,000 118 4.99 494936 $ 34646 S 1265 § 060 § 1260 $ 1451 $ 11.37
2021 132,000 118 4.99 494936 § 34646 S 12685 $ 060 $ 1260 $ 1451 § 10.83
2022 132,000 118 4.99 494938 $ 34646 S 1265 § 060 $ 1.260 $ 1451 § 10.31
2023 132,000 118 4.99 494,936 $ 34646 $ 1265 § 060 § 1260 $ 1451 § 9.82
2024 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1.260 $ 1451 § 9.35
2025 132,000 118 4,99 494936 $ 34646 $ 1265 § 060 $ 1.260 $ 1451 § 8.91
2026 132,000 118 4.99 494,936 $§ 34646 $ 1265 § 060 § 1.260 § 1451 § 8.48
2027 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 $ 1451 § 8.08
2028 132,000 118 4,99 494936 § 34646 $ 1265 § 060 § 1260 $ 1451 § 7.69
2029 132,000 118 499 494936 § 34646 S 1265 § 060 $ 1260 $ 1451 $ 7.33
2030 132,000 118 499 494036 § 34646 S 1265 $ 060 $ 1260 $ 1451 § 6.98
2031 132,000 118 4.99 494,036 $ 34646 S 1265 § 060 $ 1260 $§ 1451 $ 6.65
2032 132,000 118 4.99 494936 $ 34646 $ 1265 § 060 § 1260 § 1451 § 6.33
2033 132,000 118 4.99 494,936 S 34646 $ 1265 § 060 $ 1260 § 1451 § 6.03
2034 132,000 118 4,99 494,936 $ 34646 § 1265 $ 060 § 1260 § 1451 § 574
2035 132,000 118 4.99 494,936 $ 34646 $ 1265 § 060 $ 1260 § 1451 8§ 5.47
2038 132,000 118 4.99 494,936 $ 34646 $ 1265 § 060 $ 1.260 $ 1451 § 521
2037 132,000 118 4.99 494036 $ 34646 $ 1265 § 060 § 1.260 § 1451 § 4.96
2038 132,000 118 4.99 494,936 $ 34646 S 1265 § 060 § 1.260 $ 1451 § 4.72
2039 132,000 118 4.99 494,936 $ 34646 $ 12685 § 060 $ 1.260 § 1451 § 4.50
2040 132,000 118 T 499 494,936 § 34646 $ 1265 § 060 $ 1260 § 1451 § 4.28
2041 132,000 118 4.99 494,936 $ 34646 $ 1265 $ 060 § 1.260 § 14.51 § 4.08
2042 132,000 118 4.99 494,936 § 34646 $ 1285 $ 060 § 1.260 § 1451 § 3.89
2043 132,000 118 4,99 494,936 § 346468 § 1265 § 060 $ 1260 § 1451 § 3.70
2044 132,000 116 4.99 494,936 § 34646 § 1265 $ 060 $ 1.260 § 1451 § 3.52
2045 132,000 118 4.99 494,936 $ 34646 § 1265 $ 060 $ 1.260 § 14.51 § 3.36
2046 132,000 118 4.99 494,936 $ 34646 $ 1265 § 060 § 1260 § 1451 § 3.20
2047 132,000 118 4.99 494,936 $ 34646 $ 1265 § 060 $ 1260 $ 1451 § 3.04
2048 132,000 118 4.99 494936 § 34646 $ 1265 $ 060 § 1260 $ 1451 § 2.90
2049 132,000 118 4.99 494936 § 34646 $ 1265 § 060 $ 1260 § 1451 § 278
2050 132,000 118 4.99 494936 $ 34646 S 1265 § 060 $ 1260 § 1451 § 263
2051 132,000 118 499 494936 $ 34646 $ 1265 § 060 $ 1260 § 14.51 § 2.50
2052 132,000 118 4.99 494936 § 34646 8 1265 § 060 $ 1260 $ 1451 § 239
2053 132,000 118 4.99 494,936 $ 34646 § 1265 § 060 $ 1260 § 14.51 § 227
2054 132,000 118 4,99 494,936 $ 34646 $ 1265 § 060 § 1.260 § 14.51 § 2.16
2055 132,000 118 4,99 494,936 § 34846 $ 1265 $§ 060 § 1260 § 1451 $ 2.06
2056 132,000 118 4.99 494036 § 34646 % 1265 §$ 060 $ 1260 $ 1451 § 1.96
2057 132,000 118 4,99 494,936 $ 34646 1265 § 060 § 1260 § 1451 § 1.87
2058 132,000 118 4.99 494036 § 34846 $ 1265 $ 060 § 1260 § 1451 § 1.78
2059 132,000 118 4.99 494,936 $ 34646 S 1265 § 060 $ 1260 $ 1451 1.70
2060 132,000 118 4.99 494,936 § 34,646 $ 1265 § 060 $ 1260 § 1451 § 161
2061 132,000 118 4.99 494936 $ 34646 $ 1265 § 060 $ 1260 § 14.51 § 1.54
2062 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1.260 $ 1451 § 1.48
2063 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1.260 § 1451 § 1.39
2064 132,000 118 4.99 494,936 § 34646 $ 1265 § 060 $ 1.260 § 14.51 § 1.33
2065 132,000 118 4.99 494936 § 34646 § 1265 § 060 § 1280 § 1451 § 1.27
Total NPV of O&M Costs § 213

Capital Costs in million $: Yr built

RWTM $ 534 2020 $ 418
Pumping Stalions $ 42 2020 $ 33
Total NPV of Capital Costs § 451
Total NPV of Capital and O&M Costs in millions $ 664

North Caldwell Co_AI3A;RWTM A
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NPV CALCULATIONS
ALCOA / CPS GROUNDWATER
CTRWTP - Alternate 3A - WTP in Northern Corner of Caldwell County
Initial year of analysis period 2015 Confingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 50 years Environmental & Archaeology Studies &
Unit cost of energy $ 0.07 per kwh Mitigation, Surveying, and Land Acquisition § 100,000 per mile
Well Fields and Collection Lines
ALCOA CPS Total
Year built 2015 2015
Estimated Construction Cost in Millions
Wells (Based on Non-Public Water Supply Wells) 20.92 7.94 28.86
Pipeline 13.03 5.94 18.97
Pump Stalions & Storage 8.51 0 8.51
Subtotal 42.46 13.88 56.34
Conlingency 8.49 2.78 11.27
Subtotal 50.95 16.66 67.61
Engineering, Legal & Administrative 6.37 2.08 8.45
Subtotal 57.32 18.74 76.06
Environmental & Archaeology Studies & Mitigation 0.63 0.2 0.83
Land Acquisition & Surveying 0 0.00
Groundwater Purchase 564 5.64
ALCOA C ion Program g Fee 0 5.45
Interest During Construction (2 years, 8% int., 4% rel.) 2.44 8.33
Total Capital Cost 69.29 27.02 96.31
Estimated Annual O&M Costs
O&M 0.18 0.85
Pumping Energy 0.52 2983
ALCOA Project Management Fees 0.35 0.00 0.35
Purchase of Groundwater 2.00 0.00 2.00
Groundwater District Fees 0.25 0.90
Mitigation Reserves 0.11 0.39
Total Annual Cost 1.06 7.42
NPV of O&M Costs $ 116 § 9 8 135 million
NPV of Capital Costs $ 69 $§ 27§ 96 _million
Total NPV of Capital and O8M Costs for Well Fields *  18% § A: & 5253 [ilin
Cooling of Well Water
Total number of wells in both fields 120 woells Approximate capacily per wel 300 gpm
Parcentage of wells wilh ires > than ___ degi 5% 36,000 gpm
Estimated number of wells with temperature > degrees 6.0 Rough check 58,072 ac-fi/year
Estimated Capital Costs
Year built 2015
Number of Packaged Cooling Towers (300 gpm capacity/each) 6.0
Equipment cost (cooling towers and fans) $ 60,000
llation and s mark-up $ 50,000
Structural slab $ 30,000
Electrical $ 50,000
Estimated Unit Construction Cost $ 190,000 Each
Total construction cost $ 1.14 million
Contingencies $ 0.23
Subtotal $ 137
Engineering, Legal and Admin $ 0.21
Total Estimated Capital Cost  § 1.57
NPV of Capital Costs $ 1.57 million
Eslimated O&M Costs
Value of equipment $ 0.4 million
Assumed life of equipment 10 years
E d mainter Irepl t cost $ 0.04 millionlyear
Blower Hp per cooling tower 10 Hp
7 kw
Hours of operation 24 hours
Power consumption per cooling tower 179  kwh per day
65,350 kwh per year
Power cost per cooling tower $ 4,574
Total power cost for all cooling towers in millions $ 0.03 million per year
Regular operational checks and routine mainlenance $ 6,000 per month for all cooling towers.
$ 0.07 peryear
Estimated O&M Cost  § 0.14 million $ per year
NPV of O&M costs  § 2.47 million §
Ground Water Transmission Main and Pump Station (Hwy 290 to Bastrop Intake)
Inside diameter of transmission pipe 54 in.

North Caldweil Co_Alt3A;ALCOA-CPS
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Area
Length of Ground Water TM

Estimated construction cost for GWTM

Total construction cost in millions

Conlingencies
Subtotal

Engineering, Legal & A
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions.

Unit maintenance cost/year-mile

Design flow rate

Velocity al peak flow rate
C factor
Head loss per foot

Head loss at peak flow rate

Allowance for minor losses 10%
Total eslimated losses

Average slatic head

Total estimated dynamic head

Negative indicates gravity flow from Hwy 290 to

Annual O&M Cost in million §:
GWTM

Capital Costs in million $:
GWTM

Summary

Well Fields and Collection Lines (including tank and pump station at Hwy 290)

Cooling Towers for Selected High Temperature Wells

Water i Main and P ing Station

Total for ALCOA-CPS

North Caldwell Co_Alt3A;ALCOA-CPS

16.90 sf
15 miles
79,200 feel
$ 327 perLF
$ 259
$ 5.2
S 31.1
$ 4.7
$ 35.8
$ 1.5
B 37.3 million
$ 10,000 $/year-mile $ 0.150 Million $/year
55,000 ac-fiyear
49 mgd
34,095 gpm
4.78 fps
120
0.00134 fu/ft h= Iml"ﬁ
7.10 fimile | CHe*®)
108 fi
1 _ft 400 Elev. At RWI-B
17 fit 550 minus Elev. - Storage Tank at Hwy 200
-150 fi -150 ft
-33 ft (intake is lower than tank at Hwy 290)
-14 psi
p Intake; no i Y.
Million $
Yr built
s 0.150 2015
Total NPV of O&M Costs § 27
Yr built
$ 373 2015 $ 37.3
Tolal NPV of Capital Costs $ 373
NPVOf NPV of OBM ";‘:’:;::r:l :'
Caplital Costs Costs O&M Costs
$ 963 § 1355 § 231.8
$ 16 $ 25 § 4.0
$ 373 § 27§ 40.0
$ 1351 § 140.7 § 275.8
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O&M Cost Calculations
RWI B - Colorado River Intake at Bastrop and Off Channal Reservoir
CTRWTP - 3A-WTPin n Corner of Caldwell County
Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin, = 15%
Evaluation period 40 years
Unit cost of energy § 007 perkwh Environmental & Archaeology Studies &
Mitigation, Surveying, and Land Acquisition= § 100,000 per mile
or= § 5,000 per acre
Inflatable Rubber Low Head Dam
Unit Constr. E::i-::::cd Contigency, Total Capital
Quantity Units Size Cost Consir. Cost Eng., etc. Cost
(millions) (il M) (millions) (millions)
Inflatable Rubber Low Head Dam 2 each 10 ft high $ 225 § 450 § 171§ 6.21
Estimated inflatable dam cost as % of total 50%
Value of inflatable dam $ 2.25 million
Assumed life of inflatable dam 10 years
Estimated maintenance/repl; t cost $ 0.23 million/year
Year built 2015
NPV of O&M Costs $  3.86 million
NPV of Capital Costs $ 6.21 _million
Total NPV of Capital and O&M Costs $ 10.07 million
Raw Water Intake, Pumping Station, and RWTM (Intake to Reservoir)
Summary of withdrawals in acre-feet/year:
Year 2015 2020 2030 2040 2050 2060 2065
For SAWS 18000 18000 18000 18000 18000 18000 18000
LCRA §600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Total 18000 18000 40402 51603 62804 62804 62804
Ultimate (Y2065) average design withdrawal rate 62,804 ac-fuyear
87 cfs
23.1 Ratio of design withdrawal rate
Total intake design withdrawal rate (for scalping high flows) 2,000 cfs to Total intake design withdrawal rate
897,600 gpm
No. of Intakes 2
Design withdrawal rate per intake 1,000 cfs
448,800 gpm
No, of reservoirs 4
Dasign flow to each reservoir 224,400 gpm
Inside diameter of each RWTM 120 in.
Area 78.54 sf
Average length of each RWTM 2 miles 8.0 miles for all RWTMs
10,560 feat 42,240 feet
Estimated construction cost for RWTMs $ 793 perLF
Total construction cost in millions $ 335
Contingencies $ 6.7
Subtotal $ 40.2
Eng! g, Legal & A alive $ 6.0
Subtotal $ 46.2
Envir & Arch Studies & Mitigation, Surveying, & Land Acq _$ 0.8
Total Capital Cost for PWTM in millions $ 47.0
Unit maintenance cost/year-mile $ 10,000 $/year-mile H 0.080 Million $/year (all RWTMs to Reservoirs)

Note: Assume Intake has one RWTM pumping to the reservoir,

Design flow rate for each RWTM (from above)

Pumping rate (one pump)

No. of pumps (not counting spare) pumping into each RWT
Peak flow rate into each RWTM (all pumps except spare)

Velocity at peak flow rate
C factor

Head loss per fool

Head loss at peak flow rate
Allowance for minor losses
Total estimated losses
Average static head

Total estimated dynamic head

30%

Assumed pump efficiency
Assumed motor efficiency
Estimated Hp required per pump

North Caldwell Co_All3A;RWI B

224,400 gpm
40,000 gpm

6
240,000 gpm

6.81 fps
120

0.00102 fUft
5.39 fUmile

h= |3.552*Q|"*
1coa*®|

-
-y

400 Discharge al reservoir
320 Water surface elev in river
80 ft

8|8 2|«
g2z

-
=

85%
90%

1,241 hp/pump
926 kw/pump
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Total hp pumping into each RWTM (not counting spare)
Total hp at each intake (not counting spare)
Total hp all intakes (not counting spares)
Total kw all intakes (not counting spares)

Unit construction cost for each pump station (from cost cun

7,448
14,897
29,793
22,226

$ 889

hp/RWTM
hpfintake

hp
kw

per firm hp of pump station

$ 830

Construction cost per intake/pump station 13.2 million
No. of intakes from above 2 each
Total construction cost in millions $ 26.5 million
Contigency, Eng., elc. in millions $ 10.06 million
Total capital cost in millions $ 36.6 million
Total consfruction cost for pump stations $ 26.5 million 40% Estimated equipment cost as % of total
Value of equipment $ 10.6 million
Assumed life of equipment 20 years
Esti d mai Irepl t cost $ 0.53 million/year
Q&M Costs:
No. of Other O&M  Maintenance
Year Flow ';::’rm by pump E::;gy Energy cost costs - Pump  cosls - TD‘:L?M Netu;;::em
“sets” Stations RWTM
operaling (Million $ (Miliion $ (Million $ (Million $
ac-filyr mgd Iday ('thda;)‘ ($/day) lyeer) Iyear) _ Iyear) Teas) O]
=016 18,000 6 0.28 6,200 § 434 0.16 § 053 § 0080 s 077 § 0.77
2016 18,000 16 0.28 6200 § 434§ 016 $ 053 § 0.080 $ 077 $ 0.73
2017 18,000 16 0.28 6200 $ 434 § 0.16 § 053 § 0080 § 077 § 0.70
2018 18,000 16 0.28 6,200 § a4 $ 0.16 $§ 053 § 0.080 $ 077 § 066
2019 18,000 16 028 6,200 § 434 § 016 § 053 § 0.080 $ 077 § 0.63
2020 18,000 16 0.28 6,200 § 434§ 016 $§ 053 § 0080 § 077 § 0.60
2021 18,000 16 0.28 6,200 $ 434§ 016 § 053 § 0.080 § 077 $ 0.57
2022 18,000 16 0.28 6,200 $ 434§ 016 $ 053 § 0.080 $ 077 § 0.55
2023 18,000 16 0.28 6,200 $ 434§ 016 $ 053 § 0.080 § 077 § 0.52
2024 18,000 16 0.28 6,200 $ 434§ 016 $ 053 § 0.080 $ 077 $ 0.50
2025 18,000 16 0.28 6,200 § 434§ 016 § 053 § 0.080 § 077 § 0.47
2026 18,000 16 0.28 6,200 $ 434 § 0.16 $ 053 § 0080 $ 077 § 0.45
2027 18,000 16 028 6,200 $ 434 § 016 $ 053 $ 0.080 $ 077 $ 043
2028 18,000 16 0.28 6,200 $§ 434 § 016 $ 053 § 0080 $§ 077 $ 0.41
2029 18,000 16 0.28 6,200 § 434 § 016 $ 053 § 0080 $ 077 § 039
2030 40,402 36 063 13917 § 974 § 036 $ 053 § 0.080 $ 097 $ 0.46
2031 40,402 36 0.63 13917 $ 974 § 036 $ 053 § 0.080 $§ 097 § 0.44
2032 40,402 36 063 13917 § 974 $ 036 $ 053 § 0080 $ 097 § 0.42
2033 40,402 36 0863 13917 $ 974 § 036 $ 053 § 0.080 $ 087 $ 0.40
2034 40,402 36 0.63 13,917 § 974 § 036 $ 053 § 0.080 $§ 097 $ 0.38
2035 40,402 36 063 13917 § 974 § 036 $ 053 § 0080 § 097 $ 0.36
2036 40,402 36 0.63 13,917 § o974 § 036 $ 053 § 0.080 $ 097 $ 0.35
2037 40,402 36 0.63 13,917 § 974 § 038 § 053 § 0.080 $ 097 § 0.33
2038 40,402 36 0.63 13,917 § 974 § 036 § 053 § 0.080 $ 097 $ 0.31
2039 40,402 36 0.63 13,917 $ 974 § 036 $ 053 § 0.080 $ 097 § 0.30
2040 51,603 46 0.80 17,775 § 1,244 § 045 $ 053 § 0.080 $ 106 $ 0.31
2041 51,603 46 0.80 17,775 8§ 1244 § 045 § 053 § 0.080 § 106 § 0.30
2042 51,603 46 0.80 17,775 § 1,244 § 045 $ 053 $ 0080 $ 106 § 0.28
2043 51,603 46 0.80 17,775 § 1244 § 045 $ 053 $ 0.080 $§ 1.06 8 0.27
2044 51,603 46 0.80 17,775 $ 1,244 § 045 § 053 § 0.080 $§ 1.06 $ 0.26
2045 51,603 46 0.80 17,7715 § 1244 § 045 $ 053 § 0080 $ 106 § 0.25
2046 51,603 46 0.80 17,775 § 1,244 § 045 $ 053 $ 0080 $ 106 $ 0.23
2047 51,603 46 0.80 17,775 § 1,244 § 045 $ 053 $ 0080 § 106 $ 0.22
2048 51,603 46 0.80 17,775 § 1244 8§ 045 $ 053 § 0.080 $ 106 $ 0.21
2049 51,603 48 0.80 17,775 § 1,244 § 045 $ 053 $ 0.080 $ 106 $ 0.20
2050 62,804 56 0.97 21633 § 1,514 § 055 § 053 § 0.080 $ 116 § 0.21
2051 62,804 56 0.97 21633 $ 1514 § 055 § 053 § 0080 $ 116 § 0.20
2052 62,804 56 0.97 21633 § 1,514 § 055 $ 053 § 0,080 $ 116 § 0.19
2053 62,804 56 0.97 21633 $ 1514 § 055 % 053 § 0.080 § 116 § 0.18
2054 62,804 56 0.97 21633 § 1614 § 055 $ 053 8 0.080 $ 116 § 0.17
2055 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0.080 $ 116 § 0.17
2056 62,804 56 0.97 21633 $ 1514 § 055 $ 053 § 0080 § 116 § 0.16
2057 62,804 56 0.97 21633 § 1,614 § 055 $ 053 § 0.080 § 116 § 0.15
2058 62,804 56 0.97 21633 § 1514 § 055 § 053 § 0.080 $ 1.16 $ 0.14
2059 62,804 56 0.97 21633 § 1,514 $ 055 $ 053 § 0.080 § 1.16 $ 0.14
2060 62,804 56 0.97 21633 $ 1514 § 055 $ 053 § 0.080 $ 116 § 0.13
2061 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0.080 $ 116 $ 0.12
2062 62,804 56 0.97 21633 § 1514 $ 055 $ 053 § 0.080 $ 116 § 0.12
2063 62,804 56 0.97 21633 § 1514 § 055 $ 053 § 0.080 $ 116 § 0.1
2064 62,804 56 0.97 21633 § 1514 § 055 § 053 $ 0080 § 1.16 § 0.11
2065 62,804 56 0.97 21633 § 1514 $ 055 § 053 § 0.080 $ 116 § 0.10
Total NPV of O&M Costs $ 171
Capilal Costs in million $: Yr built
RWTM to Reservoir $ 47.0 2015 $ 47.0
Intake/Pumping Stations $ 36.6 2015 $ 36.6
Total NPV of Capital Costs $ 83.6
Total NPV of Capital and O&M Costs in millions $ 100.7
Reservoirs
Total
: . Volume/each  UnitCost  Construction Contigency, Total in
Quantity  Unils "o feet)  ($fac-ft) Costin Eng.elc.  milions
millions
Reservoirs 4 each 15000 $ 1180 $§ 708 § 289 § 1.7
$ 0.004 per gallon
Estimated average depth of reservoir 20 ft $ 1,006

North Caldwell Co_AIt3A;RWI B
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Surface area of reservoir 3000 acres
Ratio of total land area reqd to surface area
of reservoir 1.4 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 3300 acres and Land Acg = 16.5
Total capital cost in millions = § 114.2
Assumed life of reservoir 100 years

Eslimated replacement cost $ 0.71 million/year
Eslimated maintenance S 0.04 millionfyear ~ Mowing, maintaining fences, etc.
Total $ 0.75 million/year
Year built 2015
NPV of O&M costs $ 12.8 million
NPV of Capital costs $  114.2 million
Total NPV of Capital and O&M Costs $ 127.0 million
Total NPV of
o "L o
P O&M Costs
Inflatable Rubber Low Head Dam $ 62 § 39 § 101
Raw Water Intake, Pumping Station, and RWTM (Intake to Reservoir) $ 836 § 171 $ 100.7
Off Channel Reservoir $ 1142 § 128 § 1210
Total for RWI A $ 2040 § 338 $ 237.8
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O&M Cost Calculations
RWTM B - RWI B near Bastrop to WTP
CTRWTP - Alternate 3A - WTP in Northern Comer of Caldwell County

Page 1

Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 40 years Environmental & Archaeology Sludies &
Unit cost of energy $ 0.07 perkwh Mitigation, Surveying, and Land Acquisition § 100,000 per mile
S y of ge p rates in v
Surface Water
Year 2015 2020 2030 2040 2050 2060 2065
For SAWS 18000 18000 18000 18000 18000 18000 18000
LCRA 5600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Subtotal 18000 18000 40402 51603 62804 62804 62804
Groundwater
Year 2015 2020 2030 2040 2050 2060 2065
For SAWS 55000 55000 55000 55000 55000 55000 55000
Suface & grour 73000 73000 95402 106603 117804 117804 117804
Ultimate (Y2065) average design pumping rate 117,804 ac-fiyear
Sizing of Raw Water Transmission Main B & Pump Stations
Inside diameter of RWTM 84 in.
Area 38.48 sf
Length of RWTM 20 miles
105,600 feet
Estimated unit construction cost for RWTM $ 467 per LF $ 550
Total construction cost in millions $ 49.4
Conlingencies $ 9.9
Subtotal $ 50.2
Engineering, Legal & Administrative $ 8.9
Subtotal $ 68.1
Envir & Arch Studies & Mitigation, Surveying, & Land Acq _$ 20
Total Capital Cost for PWTM in millions $ 70.1 million
Unit maintenance costyear-mile ] 5000 S$lyear-mile $ 0.100 Million Siyear
Design flow rate (after 100% buildout) 117,804 ac-ftiyear
1056 mgd
73,020 gpm
Pumping rate (one pump) 15,000 gpm
No. of pumps (not counting spare) 5
Peak flow rate (all pumps except spare) 75,000 gpm
Velocity at peak flow rate 4.34 fps
C factor 120
Head loss per foot 0.00067 ft/ft h= | 3.552+Qf"*
3.55 fumile 1c@®®)
Head loss at peak flow rate 7ft
Allowance for minor losses 10% 7 ft 650 Elev. AWTP
Total estimated losses 78 ft 400 Elev of WSE in Bastrop reservoir
Average static head 250 ft 250 ft
Total estimated dynamic head 328 ft
142 psi
No of recommended pumping stations along route 0.95 150 psi (assumed max pressure
No. of pumping stations used in cost estimate 1.0 in pipe)
Average head per pump station 328 ft
Assumed pump efficiency 85%
Assumed motor efficiency 90%
Eslimated Hp required per pump 1,625 hp/pump
1,212 kwipump

Total hp per pump station (not counting spare)
Total kw per pump set (set=pumps in series along route)

Unit construction cost for each pump station (from cost cur $
Construction cost per pump station

Balancing reservoir $
Total construction cost per pump station s
No. of pump stations from above
Tolal construction cost in millions $
Contingency, Eng., etc. in millions $
Total capital cost in millions $
Total construction cost for pump stations $
Value of equipment $
Assumed life of equipment
Esti d mai I 1t cost $

North Caldwell Co_AII3A;RWTM B

8,125 hp/station
1,625 kw/pump set (one pump at each station)

1,307 per firm hp of pump station
10.6 million
0.75_ million 60 min. of storage at avg pumping rate

50 mg

$ 0.15 per gal for open top reservoir

11.4 million
4.32_million
15.7 million

11.4 million
45 million

20 years
0.23 million/year

40% Estimaled equipment cost as % of total
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O&M Costs
No. of Other O&M  Maintenance
Year Fiow ';:':rm by pump E::;gy Energy cost costs - Pump  costs - Tol:L;Jt&M NM:;:::”"‘
“sets” Stations RWTM
operating (Milion $  (Million $ (Million § (Million §
ac-fuyr mgd fday— (kwhiday) (Siday) Iyear) Nesr) year) year) _ 8 _
=2015 73,000 65 302 117067 8§ 623/ § 301 § 023 § 0100 § 333 § 333
2016 73,000 65 3.02 117,667 § 8237 § 3.01 § 023 § 0.100 § 333 § 317
2017 73,000 65 3.02 117667 $ 8237 § 3.01 § 023 $ 0.100 § 333 § 3.02
2018 73,000 65 3.02 117,667 $ 8237 § 301 § 023 § 0.100 § 333 § 288
2019 73,000 65 3.02 117,667 $ 8237 § 301 § 023 § 0.100 § 333 § 2.74
2020 73,000 65 3.02 117,667 § 8237 § 3.01 § 023 § 0.100 § 333 § 281
2021 73,000 65 3.02 117667 § 8237 § 3.01 § 023 § o100 § 333 8 2.49
2022 73,000 65 3.02 117,667 § 8237 § 301 § 023 §$ 0.100 § 333 § 237
2023 73,000 65 3.02 117,667 § 8237 $ 301 § 023 §$ 0.100 § 333 § 226
2024 73,000 65 3.02 117687 §$ 8237 $ 301 § 023 § 0.100 § 333 § 215
2025 73,000 65 3.02 117667 $ 8237 § 301 § 023 § 0.100 § 333 § 2.05
2026 73,000 65 3.02 117,667 $§ 8237 § 301 § 023 $ 0.100 $ 333 § 1.95
2027 73,000 65 3.02 117,667 § 8237 § 3.01 § 023 § 0.100 $§ 333 § 1.86
2028 73,000 65 3.02 117,667 § 8237 § 301 § 023 § 0.100 $ 333 § 1.77
2029 73,000 65 3.02 117,667 $ 8237 § 301 § 023 § 0.100 § 333 § 1.68
2030 95,402 85 3.94 183,777 $ 10,764 § 303 § 023 § 0.100 § 426 $ 2.05
2031 95,402 85 3.94 163,777 § 10,764 § 393 § 023 § 0.100 § 426 $ 1.95
2032 95,402 85 3.94 183,777 § 10,764 § 3903 8 023 § 0.100 § 426 $ 1.86
2033 95,402 85 3.94 163,777 § 10,764 § 303 § 023 % 0.100 8 426 $ 1.77
2034 95,402 85 3.94 153,777 $ 10,764 § 393 § 023 § 0.100 $ 426 § 1.68
2035 95,402 85 3.94 153,777 § 10,764 3683 § 023 $ 0.100 § 426 § 1.60
2036 95,402 85 3.94 183,777 § 10,764 § 393 § 023 $ 0.100 $ 426 $ 1.53
2037 95,402 85 3.94 153,777 $ 10,764 $ 393 § 023 § 0.100 $ 426 $ 1.46
2038 95,402 8S 3.84 163,777 § 10,764 $ 303 § 023 § 0.100 $ 426 $ 1.39
2039 95,402 85 3.94 153,777 § 10764 § 393 § 023 $ 0.100 § 426 $ 1.32
2040 106,603 95 441 171,831 8 12,028 § 439 § 023 § 0100 $ 472 § 1.39
2041 106,603 95 441 171,831 § 12,028 § 439 § 023 § 0100 $ 472 § 1.33
2042 106,603 95 441 171,831 § 12,028 § 439 § 023 § 0100 § 472 § 1.26
2043 106,603 95 441 171831 8 12,028 § 439 § 023 § 0.100 $ 472 % 1.20
2044 106,603 a5 4.41 171,831 § 12,028 $ 439 § 023 § 0.100 $ 472 & 1.15
2045 106,603 a5 4.41 171,831 8 12,028 § 439 § 023 § 0.100 § 472 § 1.09
2046 106,603 95 441 171,831 § 12,028 § 439 § 023 § 0.100 § 472 1.04
2047 106,603 95 441 171,831 § 12,028 § 439 $ 023 $ 0.100 § 472 0.99
2048 106,603 a5 441 171831 § 12,028 § 439 § 023 § 0.100 § 472 § 0.94
2049 106,603 95 4.41 171,831 § 12,028 § 439 § 023 § 0100 § 472 8 0.20
2050 117,804 105 4.87 189,886 $§ 13202 $ 485 $ 023 § 0.100 § 518 § 0.94
2051 117,804 105 4.87 189886 $ 13292 $ 485 $ 023 § 0100 $ 518 § 0.89
2052 117,804 105 4.87 189,886 $§ 13202 § 485 § 023 § 0.100 § 518 § 0.85
2053 117,804 105 4.87 189,886 § 13,292 § 485 § 023 § 0.100 § 518 $§ 0.81
2054 117,804 105 487 180,886 $ 13,202 § 485 § 023 § 0.100 $ 518 § 0.77
2055 117,804 105 4.87 189886 $ 13202 § 485 § 023 § 0100 § 518 § 0.74
2056 117,804 105 4.87 180,886 § 13,202 § 485 § 023 § 0.100 § 518 § 0.70
2057 117,804 105 4.87 189,886 § 13,292 § 485 § 023 § 0.100 § 518 $§ 0.67
2058 117,804 105 4.87 189,886 § 13202 § 485 § 023 § 0.100 § 518 § 0.64
2059 117,804 105 4.87 180,886 $ 13202 § 485 § 023 § 0.100 § 518 § 0.61
2060 117,804 105 487 180,886 § 13,292 § 485 § 023 § 0.100 § 518 $ 0.58
2061 117,804 105 4.87 189,866 $ 13292 § 485 § 023 § 0100 § 518 § 0.55
2062 117,804 105 4.87 180,886 $ 13202 § 485 §$ 023 § 0.100 § 518 § 0.52
2063 117,804 105 4.87 189,886 $ 13,292 § 485 $ 023 § 0.100 § 518 § 0.50
2064 117,804 105 4.87 189,886 $ 13,292 § 485 § 023 § 0100 § 518 $ 047
2065 117,804 105 4.87 189,886 § 13202 § 485 § 023 § 0.100 § 518 § 0.45
Total NPV of O8M Cosls $ 749
Capital Costs in million $: ¥r built
WTM $ 70.1 2015 $ 70.1
Pumping Stations $ 15.7 2015 $ 15.7
Total NPV of Capital Costs $ 85.8
Total NPV of Capital and O&M Costs in millions $ 160.7
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O&M Cost Calculations
WTP and Raw Water Storage Reservoir at WTP
CTRWTP 3A-WTPin Corner of Caldwell County
Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 50 years Environmental & Archaeology Studies &
Unit cost of energy $ 0.7 perkwh Mitigation, Surveying, and Land Acquision= § 25000 per acre
Treated Water Production by Treatment Type (from Demand Chart - BE SURE TO CHECK)
Year= 2015 2020 2030 2040 2050 2060 2065
Softened waler demand; ~Lals
Average yearly demands:
City of Austin ac-fiyr 0 0 16802 22403 33604 33604 33604
LCRA ac-ftyr 0 0 5600 11200 11200 11200 11200
Totals ac-ftiyr [] [] 22402 33602 44804 44804 44804
Totals mgd 0 0 20 30 40 40 40
Max day demands:
City of Austin mgd ] 1] 25 35 50 50 50
LCRA mgd 0 0 10 20 20 20 20
Totals mgd 0 0 35 55 70 70 70
Year = 2015 2020 2030 2040 2050 2060 2065
Non-softened water demands: Units
Average yearly demands:
SAWS ac-fiyr 73000 205000 205000 205000 205000 205000 205000
SARA ac-fyr 20550 23408 28433 31393 34411 37530 41128
GBRA ac-ftiyr 0 1] 6000 8000 10000 12300 12300
Totals 93550 228406 239433 244393 249411 254830 258428
Totals mgd 84 204 214 218 223 227 23
Max day demands:
SAWS mgd 85 238 238 238 238 238 238
SARA mgd 24 27 33 38 40 44 48
GBRA mgd 0 0 5 7 9 11 11
Totals mgd 109 265 276 281 287 203 207
a 180 anc non-sofn
Average yearly demand ac-ftiyr 93550 228406 261835 277996 204215 299634 303232
mgd 84 204 234 248 263 267 2
Max day demand mgd 100 265 3 336 357 363 367
Raw Water Reservoir
Sizing for ultimate conditions:
Assumed number of days of consecutive Max Day demands 30 days
Design (Max. Day) treated water production req'd in mgd 367 mgd
5 (which is also equal to sum of ground and raw water that
Average treated water production in mgd 271 mgd can bo pumped 1o the WTP)
Difference (shortfall of raw water) 868 mgd
Required storage reservoir for raw water 2889 mg
8,868 ac-ft
Add safety factor 25% 2217 acft
Total storage required 11,084  ac-ft
Total storage recommended 12,000 ac-ft Note: No. of days at average day demand
(for example, for repair of RWTM A) = 33 days
Quantiy Units Volume/each  Unit Cost c un:::;mn Contigency, Total Capital
(acre-foet) (S/ac-f)) Eng., elc, Cost
Resenvoirs each 12000 $ 1203 $ 154 S 59 § 213
Estimated average depth of reservoir 25 n
Surface area of reservoir 480 acres
Ratio of total land area reqd to surface area
of reservolr 1.10 Envir & Archaeology, Surv,
Total land area reqd for reservoirs 528 acres and Land Acq = 13.2
Total capital cost in millions = § 345
Assumed life of reservoir 100 years
Estimated replacement cost s 0.15 million/year
Estimated maintenance s 0.04 milioniyear  Mowing, maintaining fences, etc.
Total $ 0.19  million/year
Year built 2015
NPV of O&M costs $ 35 million
NPV of Capital costs $ 34.5 million
Total NPV of Capital and O&M Costs $ 38.0 million
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wrP
Plant Phasing and Capital Costs;
Softening Treatment Trains
Year = 2015 2020 2030 2040 2050 2060 2085
Average treated water production in mgd 0 0 20 30 40 40 40
Design (Max. Day) treated water production req'd in mgd 1] 0 35 55 70 70 70
Initial/additional Max day capacity built (mgd) 50 20
Total capacity on line (must exceed Design Max Day Req'd) 0 o 50 70 70 70 70
Unit cost for max day treatment capacity ($/gpd of capacity) $ 178 § 214
Esti cost of in $millions $ I O | 890 § 428 § -8 - 8 -
Non-softening Treatment Traing
Year = 2015 2020 2030 2040 2050 2060 2065
Average treated water production in mgd 84 204 214 218 223 227 23
Design (Max. Day) treated water production req'd in mgd 109 265 276 281 287 293 297
Additional Max day capacity built (mgd) 200 100
Total capacity on line (must exceed Design Max Day Req'd) 200 . 300 300 300 300 300 300
Unit cost for max day treatment capacity ($/gpd of capacity) $ 115 § 1.32
Estimated cost of in $millions $ 2206 § 1315 $ - $ - $ - $ = $ -
Year = 2015 2020 2030 2040 2050 2080 20685
Total construction cost for both trains $ 2296 $ 1315 § 890 § 428 § - - 8 =
Contingencies 45.9 263 17.8 8.6 - - -
Subtotal $ 2755 § 1578 § 1068 $ 513 § - $ - 8 E
i 9, Legal, & Admi 413 23.7 16.0 77 - = -
Sublotal 316.8 1815 1228 59.0 - - =
Environmental & Archaelogy Studies and Mitigation & Land
Acquisition and Surveying (see Note below) 25
Total estimated capital cost § 3193 § 1815 § 1228 § 590 § - s - s =
INPV of capital cost $ 3103 $ 1422 § s91 $ 174 $ - $ - s -
Total NPV of WTP Initial construction & expansions  $ 538
Note: A d land req for WTP (not resanv 100 acres

North Caldwell Co_AItBA;WTP 0/28/2005



O&M Costs for Softening Trains: Q&M Costs for Non-Softening Trains:
Estmated
Plant = oated Estimated O&M costfrom  Net present Plant Capacity . =00 Eqimated O&M costfrom  Net present
Year Capacityin o unit cost curve vakie Year inaendcs treated water il gost cUve valus
s01 e production
mgd of mgd $permg  Smillion mgd of mgd $permg
copacily pioduced  weated Near ® copacly  produced  boated  Smimonfyesr  (5)
- - . BT - 2015 200 & 5 374§ 1141 5 114
2016 - - $ - § - 2016 200 84 74§ 1141 S 1087
2017 - - s -8 - 2017 200 84 § 374 § 1141 § 1035
2018 - - $ -8 - 2018 200 84 374 $§ 141§ 986
2019 - $ - 8 2019 200 84 § 4 § 1141 § 939
2020 - - H - 8 - 2020 300 204 § 343 § 2550 § 19.98
2021 - - H -8 - 2021 300 204 § 343 § 2550 S 19.03
2022 - - s $ - 2022 300 204 § 343 § 2550 § 1812
2023 - - $ - 8 - 2023 300 204§ 343 § 2550 § 17.26
2024 - - H - 8 - 2024 300 204§ 343 § 2550 § 1644
2025 - - $ I - 2025 300 204 343 § 2550 § 1565
2026 - - $ -8 - 2026 300 204§ 343 § 2550 $ 1491
2027 - - $ - $ - 2027 300 204 § 343 § 2550 $ 1420
2028 - - H -8 - 2028 300 204 $ 343 § 2550 § 1352
2020 - - $ - $ - 2029 300 204 S 343 § 2550 $ 1288
2030 50 2 % 7128 520 § 250 2030 300 214§ 343 § 2673 § 1286
2031 50 20 $ 72 $ 520 §$ 238 2031 300 214§ 343 § 2673 $ 1224
2032 50 20 § 712 § 520 § 221 2032 300 214§ 343 § 2873 § 1188
2033 50 20 § 712 8§ 520 8 216 2033 300 214§ 343 § 2673 $ 1111
2034 50 208 T2 S 520 § 2,06 2034 300 214§ 343 § 2673 § 1058
2035 50 20 § M2 § 520 § 1.96 2035 300 214§ 343 § 2673 § 1007
2026 50 20§ 72 § 520 % 1.87 2036 200 214§ 343 § 2673 § 959
2037 50 20 § 712§ 52 § 1.78 2037 300 214§ 343 § 2673 § 9.4
2038 50 20 8 M2 § 520 § 169 2038 300 214§ 343 § 2673 § 870
2039 50 2 $§ 712§ 520 § 161 2039 300 214§ 343 § 2673 § 829
2040 70 0§ 661 5§ 724 § 214 2040 300 218 § 343 § 2728 § 806
2041 70 300§ 661 § 724 § 2.04 2041 300 218 § 43 § 2728 § 767
2042 70 0§ 661 § 724 § 1.94 2042 300 218§ 343 § 2728 8 73
2043 70 30§ 661 § 724 § 1.85 2043 300 218§ M3 § 2728 § 696
2044 70 3§ 661 § 724 § 1.76 2044 300 218§ 343 § 2728 § 663
2045 70 308 661 § 724 § 1.68 2045 300 218§ 343 § 2728 § 631
2046 70 300§ 661 § 724 § 1.60 2048 300 218§ 43 § 2728 § 601
2047 70 300§ 661 § 724 § 152 2047 300 218§ 343 § 2728 § 573
2048 70 30 § 661 § 724 § 1.45 2048 300 218 § 343 § 2728 § 5.45
2049 70 a0 s 661 § 724 § 1.38 2049 300 218 § 343 § 2728 § 5.19
2050 70 40 $ 661 $§ 965 § 1.76 2050 300 23 § 343 § 2784 $ 5.05
2051 70 40 § 661 § 965 § 167 2051 300 223 § 343 § 2784 § 481
2052 70 40 § 861 § 965 § 1.59 2052 300 223§ M3 § 2784 § 458
2053 70 40 § 661 § 965 § 151 2053 300 23 § 343 § 2784 § 438
2054 70 40 § 661 § 965 § 1.44 2054 200 223§ 343 § 2784 § 415
2055 70 40 § 661 § 965 § 137 2055 300 223 § 343 § 2784 § 395
2056 70 40 § 661 § 965 $ 131 2056 300 223§ 343 § 2784 § 377
2057 70 40 $ 661 § 965 § 1.24 2057 300 223 § 343 § 2784 § 359
2058 70 40 $ 661 § 965 § 1.18 2058 300 223§ 343 § 2784 § 342
2050 70 40 § 661 § 965 § 113 2059 300 223 § 343 § 2784 § 325
2060 70 40 § 661 § 965 § 1.07 2060 300 2271 § 33§ 2845 § 347
2061 70 40 § 661 § 965 § 1.02 2061 300 221 § 343 § 2845 § 302
2062 70 40 § 661 § 965 § 0.97 2062 300 2271 § 343 § 2845 § 287
2063 70 40 § 661 § 965 § 0.93 2063 300 27 $ 343 § 2845 § 274
2084 70 40 $ 661 § 965 $ 0.88 2064 300 27 § 343 § 2845 § 280
2085 70 40 § 661 § 965 § 0.84 2085 300 21§ 343 § 2885 § 252
Total NPV of O&M Costs ' § 58 Total NPV of OBM Costs § 441
NPV Totals for O&M:
Softening trains  § 58
N Trains _$ 441
$ 499
Total NPV of
Summary c.:u‘::'::: it Np\é::g& . Capital and
O&M Costs
Raw Water Reservoir $ 34 3 36 § 38
Water Treatment Plant $ 538 § 499 § 1,037
Totals $ 572 § 502 § 1,076

North Caldwell Co_AILBAWTP
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Capital and O&M Cost Calculations
Potable Water Transmission Mains
CTRWTP - Alternate 3A - WTP in Northern Corner of Caldwell County

Initial year of analysis period 2015 Contingency = 20%
Interest rate 5% Engineering, Legal, Admin. = 15%
Evaluation period 50 years Environmental & Archasology Studies &
Unit cost of energy $ 0.07 per kwh Mitigation, Surveying, and Land Acquisition $ 100,000 per mile
Summary of Demands
Average demands to be delivered in each segment
in acre-feat/year
Year 2015 2020 2030 2040 2050 2060 2085
SAWS NW 43800 123000 123000 123000 123000 123000 123000
SAWS NE 29200 82000 82000 82000 82000 82000 82000
Subtotal 73000 205000 205000 205000 205000 205000 205000
SARA 20550 23406 28433 31393 34411 37530 41128
GBRA 6000 8000 10000 12300 12300
LCRA 5600 11200 11200 11200 11200
COA 16802 22403 33604 33604 33604
Total 93550 228406 261835 277996 294215 299634 303232
NPV of Total NPV of
Summary Capital NRV st OAM Capital and
Costs Co
WTP to GBRA (Delivery Point #3) $ 179 8 177 §
GBRA Delivery Point (#3) to SAWS NE/SARA Delivery Point (#2) $ 268 $ 263 § 532
SAWS NE/SARA Delivery Point (#2) to SAWS NW Delivery Point (#1) $ 207 § 6 3 211
WTP to LCRA Delivery Point (#4) $ 1 $ 12 s 23
LCRA Delivery Point (#4) to COA Delivery Point (#5) $ 6 $ 1% 7
Total for PWTMs $ 671 § 458§ 1,129

Relative Cost of Each PWTM Segment

DWTP to GBRA (Delivery Point #3)

EGERA Delivery Point (#3) to SAWS NE/SARA Delivery
Point (#2)

OOSAWS NE/SARA Delivery Point (#2) to SAWS NW
Delivery Point (#1)

CWTP to LCRA Delivery Point (#4)

WLCRA Delivery Point (#4) to COA Delivery Point (#5)

North Caldwell Co_AIt3A;PWTMs
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WTP to GBRA (Delivery Point #3)
(Bold line in schematic below)

4 5
: : 2 v o= 7200 |
SAWS NW SAWS NE/SARA GBRA HGL = 790 7 HGL=7201t
6

HGL = 1080 26 [HGL=1125# 30 |[HGL=750

25 WiF
ELEV = 550

Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsoftened water and LCRAJCOA

need softened water.
Demands for this pipe segment
Average demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max diAvg d
GBRA 0 [ 5 7 9 11 1 2.0
SAWS NE 26 73 73 73 73 3 73 1.3
SARA 18 21 25 28 31 34 37 13
SAWS NW 39 110 110 110 110 110 110 13
Total 84 204 214 218 223 227 231
Max day d is to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2085
GBRA 0 ) 1 14 18 22 22
SAWS NE 34 96 95 95 95 95 95
SARA 24 27 33 36 40 44 48
SAWS NW 51 143 143 143 143 143 143
Total 109 265 282 289 296 303 308
PWTM and Pump Station Costs

Design flow rale - year 2085 308 mgd
213,603 gpm

Pumping capacity of one pump 21,500 gpm

No. of pumps (not counting spare) 10

Peak flow rate (all pumps except spare) 215,000 gpm

Inside diameter of PWTM 120 in.

Area 78.54 sf

Length of PWTM 25 miles (linked to mileage in schematic above)
132,000 feet

Total construction cost in millions $ 1033
Contingencies $ 20.7

Subtotal H 124.0
Engineering, Legal & Administrative $ 186

Subtotal $ 1426
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 2.5

Total Capital Cost for PWTM in millions $ 145.1
Unit maintenance cost/year-mile $ 10,000 $iyear-mile  § 0.250 Million $lyear
Velocity at peak flow rate 6.10 fps
C factor 120
Head loss per foot 0.00083 fURt h= | 3,662°Q0"%

4.40 fumile 1 G (=)
Head loss at peak flow rate 110 ft
Allowance for minor losses 20% 22 fi 750 Desired HGL At Delivery Point
Total estimated losses 132 1t 550 Elev. At WTP
Average static head 200 ft 200 ft
Total estimated dynamic head 332t
144 psi
No of recommended pumping stations along route 0.96 150 psi (assumed max pressure
No. of pumping stations used in cost estimate 1 in pipe)
Average head per pump station 33z 1t
Assumed pump efficiency 85%
Assumed motor efficiency 90%
Estimated Hp required per pump 2,356 hp/pump
1,757 kwipump

Total hp per pump station (not counting spare) 23,559 firm hp/station
Total kw per pump set (set=pumps in series along route) 2,356 kwipump set (one pump at each slation)
Unit capital cost for each pump station (from cost curve) '8 1,047 per firm hp of pump station
Construction cost per pump station 24.7 million

Total consiruction cost for pump stations 24.7 for 1 pump stations
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10,676 3.90 § 049 $ 0250 § 464 8 a.64

Contingencies $ 4.9
Subtotal $ 296
gineering, Legal & A $ 4.4
Total capital cost for pump stations $ 34.0
Value of equipment $ 10
Assumed life of equipment 20
d mainter I Wt cost $ 0.49
O&M Costs
Flow punpad No. of pump
¥ by yses "sels" Energy En cost
e ﬂ(:;:r:rgf" operating used ol
T Iday
‘able above)
mgd {kwh/day) ($/day) ‘hm:::; §
2015 84 270 162,511 § s
2016 84 2.70 162,511 § 10676 $ 3.90
2017 84 2.70 152,511 § 10676 $ 3.90
2018 84 2.70 152511 § 10676 § 3.90
2019 84 2.70 152511 $§ 10676 $ 3.90
2020 204 6.59 372362 § 26,065 $ 9.51
2021 204 6.59 372362 § 26,065 $§ 9.51
2022 204 6.59 372362 § 26,085 $ 9.51
2023 204 6.59 372,362 § 26065 § 9.51
2024 204 6.59 372362 $ 26065 $ 9.51
2025 204 6.59 372,362 § 26,065 $ 9.51
2026 204 6.59 372362 § 26065 § 9.51
2027 204 6.59 372362 § 26085 $ 9.51
2028 204 6.59 372362 § 26065 $ 9.51
2029 204 6.59 372362 § 260685 $ 9.51
2030 214 6.90 390339 § 27324 § 9.97
2031 214 6.90 390,339 § 27324 § 9.97
2032 214 6.90 390,339 § 27324 § 9.97
2033 214 6.90 390,339 § 27324 § 9.97
2034 214 6.90 390,338 § 27,324 § 9.97
2035 214 6.90 390,339 § 27324 § 9.97
2036 214 6.90 390,330 § 27324 § 9.97
2037 214 6.90 390,338 § 27324 § 9.97
2038 214 6.90 300,339 § 27324 § 9.97
2039 214 6.90 390,339 § 27324 § 9.97
2040 218 7.05 308425 § 27,890 § 10.18
2041 218 7.05 398,425 § 27,800 $ 10.18
2042 218 7.05 398426 § 278650 § 10.18
2043 218 7.05 398,425 § 27,800 § 10,18
2044 218 7.05 398,425 § 27,800 § 10.18
2045 218 7.05 398426 § 27,800 $ 10.18
2046 218 7.05 398,425 § 27890 § 10.18
2047 218 7.05 398425 § 27,800 § 10.18
2048 218 7.05 398425 § 27,800 $ 10.18
2049 218 7.06 398425 § 27800 $ 10.18
2050 223 7.19 406605 $ 28462 $ 10.39
2051 223 7.19 408605 § 28,462 § 10.39
2062 223 7.19 406,606 § 28462 § 10.39
2053 223 7.19 406605 $ 28462 § 10,39
2054 223 7.19 406605 $ 28462 $ 10.39
2055 223 7.19 406605 § 28,462 $ 10.39
2056 223 7.19 406605 § 28462 $ 10.39
2057 223 7.19 406605 § 28462 § 10.39
2058 223 7.19 406605 $§ 28462 $ 10.39
2059 223 7.19 406,605 $ 28,462 $ 10.39
2060 227 7.36 415440 § 20,081 § 10.61
2061 227 7.35 415440 § 20,081 § 10,61
2062 227 7.35 415440 § 20081 § 10.61
2063 227 7.35 415440 § 20,081 $ 10.61
2064 227 7.35 415440 § 20081 § 10.61
2085 231 7.45 421305 § 29491 § 10.76
Capital Costs in million $:
PWTM $ 145
Pumping Stations $ 34

North Caldwell Co_AIt3A;PWTMs

40% Estimated equipment cost as % of total

million

million

years

million/year

Other O&M  Maintenance

cosls 2! Pump  costs ot
Stations
(Million $ (Million § (Million §

lyear) lyear) lyear)

DAPDAD DD DA DD DD P D AP DD DD DD D DD DD DD PP ARDDPDDBODDO DD HGODGH GO

049 § 0250 § 4.64
049 $ 0250 § 4.64
049 § 0250 § 464
049 $ 0250 § 464
049 $ 0260 $§ 10.26
049 $ 0250 § 10.26
049 § 0250 § 10.26
049 § 0.250 § 10.26
049 § 0250 $ 10.26
049 § 0250 § 10.26
049 $ 0250 § 10.26
049 $ 0250 § 10.26
049 § 0250 § 10.26
049 $ 0250 $ 10.26
049 $ 0250 $§ 10.72
049 § 0.250 $ 10.72
049 § 0.250 § 10.72
049 § 0.250 § 10.72
049 § 0.250 § 10.72
048 § 0250 $ 10.72
049 § 0.250 $ 10.72
049 § 0250 $ 10.72
049 § 0.250 $ 10.72
049 § 0.250 $ 10.72
049 $ 0250 § 10.92
049 $ 0.250 $§ 10.92
049 $ 0.250 $ 10.92
049 § 0.250 § 10.92
049 § 0.250 $ 10.92
049 § 0.250 $ 10.92
049 $ 0250 § 10,92
049 § 0250 $ 10.92
049 § 0.250 $ 10.92
049 § 0.250 $ 10.92
049 § 0250 $ 11.13
049 § 0.250 § 11.13
049 § 0250 $§ 1113
049 § 0250 § 11.13
049 $ 0250 $ 1113
049 $ 0250 $§ 1113
049 § 0250 $ 11.13
049 3 0250 § 1.13
048 § 0250 $ 11.13
048 $ 0250 $§ 11.13
049 § 0260 § 11.36
049 § 0250 $ 11.36
049 § 0250 § 11.36
049 § 0250 § 11.36
049 § 0250 § 11.36
049 $ 0250 $§ 11.51
Total NPV of O&M Cosls
Yt built
2015
2015

Total NPV of Capital Costs

@ DODD DD DD DD DD DA DD D DD D DDA DDA D DD DD DA ADADDDPDDAPDADPODDDD DS

$
$
$

Total NPV of Capital and O&M Costs in millions §

WTP to GBRA (Delivery Point #3)

Total O&M  Net present

value

[©]

4.42
4.21
4.01
3.82
8.04
7.65
7.29
6.94
6.61
6.30
6.00
5.71
5.44
5.18
5.15
4.91
4.68
4.45
424
4.04
3.85
366
3.49
3.32
3.23
3.07
293
279
265
2.53
241
229
218
2,08
2.02
1.92
1.63
1.74
1.66
1.58
1.61
1.43
1.37
1.30
1.26
1.20
1.15
1.09
1.04
1.00

177

145

179
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GBRA Delivery Point (#3) to SAWS NE/SARA Delivery Point (#2)

(Bold line in schematic below)

4 5
* : =
SAWS NW SAWS NE/SARA 4_ GBRA HGL = 790 7 HGL =720 ft
HGL = 1080 26 [HGL=11251t HGL = 750 7
25 WP
ELEV = 550
Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsoftened water and LCRA/COA
need softened water.
Demands for this pipe segment
Demands
Average d ds to be delivered in each seg in mgd
Year 2015 2020 2030 2040 2050 2060 2065 Max d/Avg d
SAWS NE 26 73 73 73 73 73 73 1.3
SARA 18 21 25 28 31 34 37 1.3
SAWS NW 39 110 110 110 110 110 110 1.3
Total 84 204 208 21 214 217 220
Max day demands to be delivered in each segment in mgd
Year 2015 2020 2030 2040 2050 2060 2065
SAWS NE 34 95 95 95 95 95 85
SARA 24 27 33 36 40 44 48
SAWS NW___ 51 143 143 143 143 143 143
Total 109 265 2n 274 27 281 286
PWTM and Pump Station Costs
Design flow rate - year 2065 286 mgd
198,353 gpm
Pumping capacity of one pump 20,000 gpm
No. of pumps (not counting spare) 10
Peak flow rate (all pumps except spare) 200,000 gpm
Inside diameter of PWTM 120 in.
Area 78.54 sf
Length of PWTM 30 miles (linked 1o mileage in schematic above)
158,400 feel

Total construction cost in millions $ 150.5
Conlingencies $ 30.1

Subtotal $ 180.6
Engineering, Legal & Adminislralive 3 271

Subtotal $ 207.6
Envir & Arch Studies & Mitigation, Surveying, & Land Acq $ 3.0

Total Capital Cost for PWTM in millions $ 2106
Unit maintenance costyear-mile $ 10,000 $lyear-mile $ 0.300 Million $/year
Velocity at peak flow rate 667 fps
C factor 120
Head loss per foot 0.00073 fuft h= | 3,552°Q1"%

3.85 fumile 1C* (0™
Head loss at peak flow rate 115 ft
Allowance for minor losses 20% 23 ft 1125 Desired HGL At Delivery Point
Total estimated losses 139 ft 750 HGL At Delivery Point 3
Average stalic head 375 ft 375 1t
Total estimated dynamic head 514 ft
223 psi
No of d lions along route 1.48 150 psi (assumed max pressure
No. of pumping stations ulad in cost estimate 2 in pipe)
Average head per pump station 257 it
Assumed pump efficiency 85%
Assumed motor efficiency 90%
Estimated Hp required per pump 1,695 hp/pump
1,265 kwipump

Total hp per pump station (not counting spare)
Total kw per pump set (set=pumps in series along route)

16,951 firm hp/station
3,390 kw/pump set (one pump at each station)

Unit construction cost for each pump station (from cost curve) per firm hp of pump station
Construction cost per pump station 19.1 million
Total construction cost for pump stations 38.2 for 2 pump stations

North Caldwell Co_Alt3A;PWTMs
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Contingencles

Subtotal

Engineering, Legal & Administrative
Total capital cost for pump stations in millions

Value of equipment
Assumed life of equipment
i d maints it cost
O&M Costs
Flo:v pumped No. of pump
Y year "aate®
Year (average = !:1::!!1 E::ergy
flows from P} day 9
Table above)
mgd (kwh/day)

2015 84 2.90 235,928
2016 84 2.90 235928 §
2017 84 2.90 235928 $
2018 84 2.90 235928 $
2019 84 2.90 235928 $
2020 204 7.08 576,028 $
2021 204 7.08 576,028 $
2022 204 7.08 576,028 $
2023 204 7.08 576,028 §
2024 204 7.08 576,028 $
2025 204 7.08 576,028 $
2026 204 7.08 576,028 $
2027 204 7.08 576,028 §
2028 204 7.08 576,028 $
2029 204 7.08 576,028 §
2030 208 7.24 688,706 $
2031 208 7.24 588,706 $
2032 208 7.24 588,706 $
2033 208 7.24 588,706 $
2034 208 7.24 588,706 $
2035 208 7.24 588,706 $
2036 208 7.24 588,706 $
2037 208 7.24 588,706 $
2038 208 7.24 588,706 $
2039 208 7.24 588,706 $
2040 21 7.33 506,171 $
2041 21 7.33 596,171 $
2042 21 7.33 596,171 §
2043 21 7.33 586,171 $
2044 21 7.33 596,171 $§
2045 211 7.33 586,171 §
2046 21 7.33 586,171 $
2047 21 7.33 596,171 §
2048 21 7.33 596,171 $
2049 21 733 506,171 $
2050 214 7.42 603,782 $
2051 214 7.42 603,782 $
2052 214 7.42 603,782 S
2053 214 7.42 603,782 $
2054 214 7.42 603,782 $
2055 214 742 603,782 §
2056 214 7.42 603,782 $
2057 214 7.42 603,782 $
2058 214 7.42 603,782 §
2059 214 7.42 603,782 $
2060 217 7.52 611648 §
2061 217 7.52 611648 $
2062 217 7.52 611648 §
2063 217 7.52 611648 §
2064 217 7.52 611648 $
2065 220 763 620,722 $

North Caldwell Co_Alt3A;PWTMs

Capital Costs in million $:

WTM
Pumping Stations

$ 7.6

S 45.9

$ 6.9

$ 52.7

$ 15

20

$ 0.76

Energy cost
(siday) (Million $

16,515 ¢ 6.03
16,615 § 6.03
16,5156 § 6.03
16,515 § 6.03
16515 § 6.03
40322 § 14.72
40322 § 14.72
40322 § 14.72
40322 § 14.72
40322 § 14.72
40322 § 14.72
40322 $ 14.72
40322 § 14.72
40322 $ 14.72
40322 $ 14.72
41,209 § 15.04
41,209 § 15.04
41,209 § 15,04
41,200 § 15.04
41209 § 15.04
41209 § 15,04
41209 § 15.04
41200 § 15.04
41209 § 15,04
41,209 § 15.04
41732 § 15.23
41,732 § 1523
41,732 § 15.23
41,732 15.23
41,732 § 16,23
49,732 § 15.23
41,732 § 15.23
41,732 § 15.23
41,732 § 15.23
41,732 § 15.23
42265 § 15.43
42265 $ 15.43
42265 § 15.43
42265 § 15.43
42265 $ 15.43
42,265 $ 15.43
42,265 $ 15.43
42265 $ 15.43
42,265 § 15.43
42265 § 15.43
42815 § 1563
42815 § 15.63
42816 § 15.63
42815 § 15.63
42815 § 1563
43,451 § 15.86
$ 210.6

$ 52.7

million

million
years
million/year

Other O&M
coslts - Pump

DD ADADD DD DD DD D DD DDA DD DA DD DD DD DDD DD DDA ADDDDDDDGODOH S O

Stations

(Million $

0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76

0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76

Yr built
2015
2015

40% Equip cost as % of consir cost

Maintenance

costs -
PWTM

(Million §
lyea

0.300

Total O&M

cost

(Million $
/year

$ S A
$ 0300 $ 7.09
$ 0.300 $ 7.09
$ 0300 $ 7.09
s 0.300 $ 7.09
S 0300 $ 15.78
$ 0300 § 15.78
$ 0.300 $ 15.78
$ 0300 $§ 15.78
$ 0300 $ 15.78
$ 0300 $ 15.78
$ 0300 $ 15.78
$ 0300 $ 16.78
$ 0300 § 15.78
$ 0300 § 15.78
$ 0.300 § 16.11
$ 0300 $§ 16.11
$ 0.300 § 16.11
$ 0.300 § 16.11
$ 0.300 § 16.11
$ 0300 § 16.11
$ 0300 $ 16.11
$ 0300 $ 16.11
$ 0300 $§ 16.11
S 0300 $§ 16.11
$ 0300 $ 16.30
$ 0300 $ 16.30
$ 0300 § 16.30
$ 0300 $§ 16.30
$ 0300 $§ 16.30
$ 0300 $§ 16.30
$ 0300 $ 16.30
$ 0300 $ 16.30
$ 0300 $ 16.30
$ 0300 § 16.30
$ 0.300 $ 16.49
$ 0.300 $ 16.49
$ 0300 $ 16.49
$ 0300 $ 16.49
$ 0300 § 16.49
$ 0300 $§ 16.49
$ 0.300 $ 16.49
s 0.300 $ 16.49
$ 0300 $ 16.49
$ 0.300 $ 16.49
s 0300 $ 16.69
$ 0300 § 16.69
$ 0300 $ 16.69
$ 0300 $§ 16.69
$ 0300 § 16.69
$ 0300 $ 16.92
Total NPV of O&M Costs

Net present

PBAADDDAD DD DD DD DD DD DD PO DD DD DD DD DD DDA P DDA DD AP DDDAAPGA

w

S
$

Total NPV of Capital Costs $

Total NPV of Capital and O&M Costs in millions §
GBRA Delivery Point (#3) to SAWS NE/SARA Delivery Point (#2)

value

(O]

6.75
6.43
6.13
5.83
12.37
11.78
11.22
10.68
10.17
9.69
9.23
8.79
8.37
7.97
7.715
7.38
7.03
6.69
6.37
6.07
5.78
5.51
5.24
4.99
481
4.58
4.36
4.16
3.96
377
3.59
3.42
3.26
3.10
299
2.85
27
258
248
234
223
212
2.02
1.93
1.86
177
1.69
1.60
1.53
1.48

268.5

2106
52.7

2634

63z
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SAWS NEISARA Delivery Point (#2) to SAWS NW Delivery Point (#1)

(Bold line in schematic below)

1 2
lSAWS NwW i‘_|8AWS NE/SARA GBRA
HGL = 1080 26 [HGL=1125f 30 |HGL=750

Note: GBRA & LCRA/COA must have separate PWTMs
because GBRA needs unsoftened water and LCRA/COA
need softened water.

Page 6

Max dfAvg d
13

Demands for this pipe segment
Demands
Average demands 1o be in each segment in mgd
Year 2015 2020 2030 2040 2050 2080 2085
SAWS NW 39 110 110 110 110 110 110
Total 39 110 110 110 110 110 110
Max day demands to be delivered in each segment in mgd
Year 2015 2020 2030 2050 2060 2065
SAWS NW 51 143 143 143 143 143 143
Total 51 143 143 143 143 143 143
PWTM and Pump Station Costs
Design flow rate - year 2085 143 mgd
99,125 gpm
Pumping capacity of one pump 20,000 gpm
No. of pumps (not counting spare) 5
Peak flow rate (all pumps except spare) 100,000 gpm
Inside diameter of PWTM 120 in.
Area 78.54 sf
Length of RWTM 26 miles (linked to mileage in schematic above)

Total construction cost in millions

Contingencies
Subtotal
Engineering, Legal & Admir
Subtotal

Envir & Arch Studies & Mitigation, Surveying, & Land Acq
Total Capital Cost for PWTM in millions

Unit maintenance costyear-mile

Velocity at peak flow rate
C factor

Head loss per foot

Head loss at peak flow rate
Allowance for minor losses
Total estimated (osses
Average static head

Total estimated dynamic head

North Caldwell Co_AIt3A;PWTMs

20%

& &

“w D B B

147.9
29.6
177.4
266

204.1

28
206.7

10,000 S$lyear-mile

2,84 fps
120

0.00020 fuft

1.07 fmile

s

0.260 Million $/year

h= 1 3.552°1"*

| a’®)

1080 Desired HGL At Delivery Point
1125 HGL At Delivery Point 2

-45 ft

Negative indicates gravity flow from #2 to #1; no pumping necessary.

Annual O&M Cost in million $:
PWTM $

Capital Costs in million §:
PWTM

SAWS NE/SARA Delivery Point (#2) to SAWS NW Delivery Point (#