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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)
Year
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015

2020

0
73,000
0
20,550
0
93,550

0
205,000
0
23,406
0
228,406

2030
16,802
205,000
6,000
28,433
5,600
261,835
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2040
22,403
205,000
8,000
31,393
11,200
277,996

2050
33,604
205,000
10,000
34,411
11,200
294,215

2060
33,604
205,000
12,300
37,530
11,200
299,634

2065
33,604
205,000
12,300
41,128
11,200
303,232

Projected Maximum Delivery Rate
(MGD)
Year
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015

2020

0
85
0
24
0
109

0
238
0
27
0
265

2030
25
238
11
33
10
317

2040
35
238
14
36
20
344

2050
50
238
18
40
20
366

2060
50
238
22
44
20
373

2065
50
238
22
48
20
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
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015

2020

0
73,000
0
20,550
0
93,550

0
139,000
0
23,406
0
162,406

2030
16,802
205,000
6,000
28,433
5,600
261,835

2040
22,403
205,000
8,000
31,393
11,200
277,996

2050
33,604
205,000
10,000
34,411
11,200
294,215

2060
33,604
205,000
12,300
37,530
11,200
299,634

2065
33,604
205,000
12,300
41,128
11,200
303,232

2060
50
238
22
44
20
373

2065
50
238
22
48
20
378

Projected Maximum Delivery Rate
“Delayed Demand Scenario”
(MGD)
Year
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015
0
85
0
24
0
109

2020
0
161
0
27
0
188

2030
25
238
11
33
10
317

2040
35
238
14
36
20
344

2050
50
238
18
40
20
366

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:
Alternative
1A
2A
3A
1B
1C
3B
1D

Description
WTP located east of San Antonio.
WTP located east of San Marcos.
WTP located in northern corner of Caldwell
County.
Similar to 1A, with the WTP located 10 miles
closer to San Antonio.
Similar to Alt 1B, with Simsboro gravity line
alternative.
Similar to Alt 3A, uses the “Delayed Demands”.
Similar to Alt 1A, with no Bastrop intake and
groundwater treatment plant near Elgin.

Total NPV in
Millions of Dollars
$3,896
$3,852
$3,895
$3,790
$3,758
$3,379
$3,580

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 acrefoot. 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

2A - Special Similar to 2A, with plant and lines sized for SAWS,
SARA, and GBRA average day demands

Total NPV in Millions
of Dollars
$3,451
$ 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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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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Table 2-1
Projected Average Day Demand
(acre-feet/year)
Year
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015

2020

0
73,000
0
20,550
0
93,550

0
205,000
0
23,406
0
228,406

2030
16,802
205,000
6,000
28,433
5,600
261,835

2040
22,403
205,000
8,000
31,393
11,200
277,996

2050
33,604
205,000
10,000
34,411
11,200
294,215

2060
33,604
205,000
12,300
37,530
11,200
299,634

2065
33,604
205,000
12,300
41,128
11,200
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
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015
0
85
0
24
0
109

2020
0
238
0
27
0
265

2030
25
238
11
33
10
317

2040
35
238
14
36
20
344

2050
50
238
18
40
20
366

2060
50
238
22
44
20
373

2065
50
238
22
48
20
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”.
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Table 2-3
Projected Average Day Demand
“Delayed Demand Scenario”
(acre-feet/year)
Year
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015

2020

0
73,000
0
20,550
0
93,550

0
139,000
0
23,406
0
162,406

2030
16,802
205,000
6,000
28,433
5,600
261,835

2040
22,403
205,000
8,000
31,393
11,200
277,996

2050
33,604
205,000
10,000
34,411
11,200
294,215

2060
33,604
205,000
12,300
37,530
11,200
299,634

2065
33,604
205,000
12,300
41,128
11,200
303,232

Table 2-4
Projected Maximum Delivery Rate
“Delayed Demand Scenario”
(MGD)
Year
City of Austin
SAWS
GBRA
SARA
LCRA
Total

2015
0
85
0
24
0
109

2020
0
161
0
27
0
188

2030
25
238
11
33
10
317

2040
35
238
14
36
20
344

2050
50
238
18
40
20
366

2060
50
238
22
44
20
373

2065
50
238
22
48
20
378
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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 LCRASAWS 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. It is expected that approximately 18,000 acre-feet/year would be diverted at this location. Also, it is 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). It is 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

Water Quality
Temperature (°C)
Silica (mg/l)
Calcium (mg/l)
Magnesium (mg/l)
Sodium (mg/l)
Potassium (mg/l)
Iron (mg/l)
Manganese (mg/l)
Carbonate (mg/l)
Bicarbonate (mg/l)
Sulfate (mg/l)
Chloride (mg/l)
Fluoride (mg/l)
Nitrate (mg/l as N)
pH
Total Alkalinity (mg/l)
Total Hardness as CaCO3
TDS (mg/l)
Specific Conductance

Hooper
Median
Range
23
21
25
35.0
12.0
53.0
70.4
4.4
222.0
12.3
6.8
68.0
62.0
24.0
258.0
2.70
0.0
0.0
7.2
237
120
422
28
15
213
74
42
550
0.20
0.10
0.50
0.18
0.00
21.00
7.40
6.40
8.50
194
98
346
226
72
726
361
271
1411
556
462
2470

Simsboro
Median
Range
26
21
76
30.0
5.0
62.0
66.0
2.4
130.0
11.0
1.9
43.0
33.0
18.0
258.0
3.70
1.50
10.00
0.47
0.00
13.00
0.18
0.00
0.72
0.0
0.0
0.0
226
7
568
61
10
199
53
19
205
0.20
0.00
1.10
0.20
0.00
20.40
7.20
5.50
8.50
162
6
256
223
14
488
369
121
850
586
192
1400

Calvert Bluff
Median
Range
23
21
27
29.0
14.0
69.0
72.5
12.0
474.0
17.0
2.2
103.0
65.5
27.0 1670.0
4.90
4.00
6.00
0.0
0.0
0.0
218
46
804
133
23
879
52
18
3480
0.30
0.00
0.70
0.40
0.00
70.00
7.40
6.2
8.30
179
38
659
255
39
1606
436
227
2187
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. It is 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

Alkalinity (mg/L as CaCO3)
Total Organic Carbon (mg/L)
Nitrate/Nitrite N (mg/L)
TKN (mg/L as N)
pH (mg/L)
Total Phosphorous (mg/L)
Sulfate (mg/L)
Temp (Degrees Centigrade)
Calcium
Hardness, Total (mg/L CaCO3)
Chlorophyll-A, Phytoplanktonug (L)
Magnesium, Dissolved (mg/L)

Town Lake
Median
Range
174
117-235
3
1-5.1
0.26
0.02-0.72
0.447
0.03-2.68
7.8
7.2-8.3
0.04
0.01-0.269
38
21.5
50.6
209
2
21

14.8-99
10.7-31.15
48.8-50.6
188-213
.2-73.3
21-21.2

Wharton
Median
Range
182
73-286
4
2.0-16.0
1.12
0.02-3.8
0.873
0.02-5.6
8.11
6.94-9.4
0.374
0.072.16
40.2
12-220
22.4
7.2-33.7
59.8
59.8
235
220-238
4
.2-136
21.6
21.6

Bay City
Median
Range
200
69-256
5
1.0-11.0
0.02
.01-.099
0.72
.08-3.45
8.11
6.76-8.8
0.26
.005-1.04
39.5
22.3
44.6
200
.8-83.4
21.5

0.42-220
6.5-32.9
44.6
134-243
5.9
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
Plant

Process

Davis

Lime
Softening

Ullrich

Lime
Softening

Green

Lime
Softening

Capacity

Disinfection

Source
Lake Austin

118

Chlorine/Chloramines Colorado
River
Lake Austin

100

Chlorine/Chloramines Colorado
River
Town Lake

42

Chlorine/Chloramines Colorado
River

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 Act in 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:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

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 (LT1ESWTR)
Filter Backwash Rule
Arsenic Rule
Radionuclides Rule
Unregulated Contaminant Monitoring Rule (UCMR)
Pharmaceutical and Personal Care Products (PPCPs) (Future)
Secondary Drinking Water Regulation
Total Coliform Rule and Distribution System Rule (Future)

The U.S. Environmental Protection Agency (EPA) is in the process of issuing two additional regulations, the LongTerm 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 HAA5 (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
Soft
Moderate

CaCO3
0 to 75
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. It is 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
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Table 4-7
Finished Water Quality Data – City of San Antonio

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

Central Texas Regional Water Treatment Plant – Task 4 - Water Treatment Process
February 8, 2005
Page 12 of 17

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 3rd 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
Water Treatment Plant Unit Costs
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Figure 4.8
Water Treatment Plant Unit Costs
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Central Texas Regional Water Treatment Plant
Task 5 – Establish Potential Take Points (Diversions of Raw Water)
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.
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 is, 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 acrefeet/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 for a 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 reservoirs.
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 event a
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 acrefeet/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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Central Texas Regional Water Treatment Plant
Task 6 – Potential Plant Sites and Potable Water Transmission Main Routes
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.
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 I-10 approximately 5 miles east of I-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 I-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.
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Table 6-1
Connection Point Data
HGL
(feet)
City of Austin
Pilot Knob
Reservoir
SAWS
Green Mtn.
Pump Station
SAWS
Culebra Pump
Station
GBRA
SARA
Green Mtn.
Pump Station
LCRA

2015
Flow
(MGD)

2020
Flow
(MGD)

2030
Flow
(MGD)

2040
Flow
(MGD)

2050
Flow
(MGD)

2060
Flow
(MGD)

2065
Flow
(MGD)

720

0

0

25

35

50

50

50

1125

34

95.2

95.2

95.2

95.2

95.2

95.2

34

64.4

95.2

95.2

95.2

95.2

95.2

51

142.8

142.8

142.8

142.8

142.8

142.8

740

51
0

96.6
0

142.8
11

142.8
14

142.8
18

142.8
22

142.8
22

1125

24

27

33

36

40

44

48

790

0

0

10

20

20

20

20

1080

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
RWI-A
RWTM-A
ALCOA/CPS Well Fields
RWI-B
RWTM-B
WTP
PWTM‘s

Design Basis
Peak withdrawal rate from Colorado River at Matagorda
Average delivery rate to WTP
Average groundwater extraction rate of 55,000 acrefeet/year
Peak withdrawal rate from Colorado River at Bastrop
Average delivery rate to WTP
Sum of Maximum Day Demands of Participants
Sum of Connection Point Maximum Day Demands
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Central Texas Regional Water Treatment Plant
Task 7 - Connection Points
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

City of
Austin
Pilot Knob
Reservoir
SAWS
Green Mtn.
Pump Station
SAWS
Culebra
Pump Station
GBRA
SARA
Green Mtn.
Pump Station
LCRA

HGL
(feet)

2015
Flow
(MGD)

2020
Flow
(MGD)

2030
Flow
(MGD)

2040
Flow
(MGD)

2050
Flow
(MGD)

2060
Flow
(MGD)

2065
Flow
(MGD)

720

0

0

25

35

50

50

50

34

95.2

95.2

95.2

95.2

95.2

95.2

1080

51

142.8

142.8

142.8

142.8

142.8

142.8

740

0

0

11

14

18

22

22

1125

24

27

33

36

40

44

48

790

0

0

10

20

20

20

20

1125

Table 7-2
Connection Point Data
Delayed Demand Scenario

City of Austin
Pilot Knob
Reservoir
SAWS
Green Mtn.
Pump Station
SAWS
Culebra Pump
Station
GBRA
SARA
Green Mtn.
Pump Station
LCRA

HGL
(feet)

2015
Flow
(MGD)

2020
Flow
(MGD)

2030
Flow
(MGD)

2040
Flow
(MGD)

2050
Flow
(MGD)

2060
Flow
(MGD)

2065
Flow
(MGD)

720

0

0

25

35

50

50

50

34

64.4

95.2

95.2

95.2

95.2

95.2

1080

51

96.6

142.8

142.8

142.8

142.8

142.8

740

0

0

11

14

18

22

22

1125

24

27

33

36

40

44

48

790

0

0

10

20

20

20

20

1125
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Central Texas Regional Water Treatment Plant
Task 8 - Phasing Potential
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 nonsoftened demand.
Table 8-1
Projected Maximum Delivery Rate
(MGD)
Year
2015
Softened Demand
City of Austin
0
LCRA
0
Sub-Total
0
Non-Softened Demand
SAWS
85
GBRA
0
SARA
24
Sub-Total
109
Total
109

2020

2030

2040

2050

2060

2065

0
0
0

25
10
35

35
20
55

50
20
70

50
20
70

50
20
70

238
0
27
265
265

238
11
33
282
317

238
14
36
288
343

238
18
40
296
366

238
22
44
304
374

238
22
48
308
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
Softened Demand
City of Austin
0
LCRA
0
Sub-Total
0
Non-Softened Demand
SAWS
85
GBRA
0
SARA
0
Sub-Total
85
Total
109

2020

2030

2040

2050

2060

2065

0
0
0

25
10
35

35
20
55

50
20
70

50
20
70

50
20
70

161
0
0
161
161

238
11
33
282
317

238
14
36
288
343

238
18
40
296
366

238
22
44
304
374

238
22
48
308
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
1A

2A

3A

1B

1C

3B

1D

WTP Location
East of San
Antonio

East of San
Marcos

Phasing Scenario
RWTM B &
ALCOA/CPS built by
2015; RWTM A Built
in 2020
RWTM B &
ALCOA/CPS built by
2015; RWTM A Built
in 2020

Northern Corner
of Caldwell
County

RWTM B &
ALCOA/CPS built by
2015; RWTM A Built
in 2020

East of San
Antonio

RWTM B &
ALCOA/CPS built by
2015; RWTM A Built
in 2020

East of San
Antonio

Northern Corner
of Caldwell
County

WTP for
ALCOA/CPS
East of Elgin;
Main Surface
WTP East of San
Antonio

RWTM B &
ALCOA/CPS built by
2015; RWTM A Built
in 2020
RWTM B &
ALCOA/CPS built by
2015; RWTM A Built
in 2030, Reduced
Demand Scenario
2015 – Build
ALCOA/CPS System
with PWTM’s to San
Antonio; 2020 – Build
RWI A and Surface
WTP

Facility
RWI & TM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)
RWI & TM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)
RWI & TM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)
RWI & RWTM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)
RWI & TM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)
RWI & TM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)
RWI & TM
Softened WTP (MGD)
Non-Softened WTP (MGD)
Total WTP (MGD)

2015
RWI B

2020
RWI A

200
200
RWI B

100
300
RWI A

200
200
RWI B

100
300
RWI A

200
200
RWI B

100
300
RWI A

200
200
RWI B

100
300
RWI A

200
200
RWI B

100
300

100
100

100
200

2030

2040

2050

2060

2065

50

20

350

370

370

370

370

50

20

350

370

370

370

370

50

20

350

370

370

370

370

50

20

350

370

370

370

370

50

20

350
RWI A
50
100
350

370

370

370

370

370

370

370

370

300

300

300

300

300

20

RWI A
200
200

100
300
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Central Texas Regional Water Treatment Plant
Task 9 – Develop Treatment Plant Layout
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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Central Texas Regional Water Treatment Plant
Tasks 3 and 10 – Economic Analysis
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 PVA 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 LCRASAWS 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 I-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)

WTP Location

East of San
Antonio

East of San
Marcos

Northern
Corner of
Caldwell
County

Case

1A

2A

3A

Phasing Scenario

Total NPVs in
RWI A & OCRs
Millions of $ (Matagorda County)

RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2020.

Sized for 4000 cfs to
scalp water; 4 intakes,
4 miles of 120-inch
raw water mains & 4
OCRs at 25,000 ac-ft
each

RWTM A

(Including Pump
Stations)

RWI B & OCR (just RWTM B (Including Pump
upstream of Bastrop)
Station)

ALCOA/CPS

150 miles of 96-inch diameter Non-Public wells;
pipe sized to deliver 132,000 ac- Transmission of 55,000 acft/year on a continuous basis; ft/year to the OCR at RWI B
includes 3 pumping stations w/ via 15 miles of 54" gravity
pipeline from Hwy 290 east
balancing reservoirs along
of Elgin
route

Sized for 2000 cfs to
scalp water; 2 intakes; 8
miles of 120-inch raw
water mains and 4
OCRs at 15,000 acft/each

Sized for 117,804 ac-ft/yr; 77
miles of 84" pipeline with two
pumping stations and
balancing reservoirs

WTP & RW Storage at
Plant

PWTMs (Including
Pump Stations)

Raw water reservoir w/
11,000 ac-ft capacity;
Conventional settling with
membrane filtration for
SAWS, SARA & GBRA;
Lime softening with
membrane filtration for COA
& LCRA water

Each PWTM sized for
maximum daily
demand (See PWTM
Summary Sheet in the
Appendices)

NPV of Capital Costs $

2,366 $

191 $

534

$

135

$

204 $

297

$

585 $

420

NPV of O&M Costs $

1,530 $

49 $

288

$

142

$

40 $

160

$

499 $

352

Total NPV of Capital & O&M $

3,896 $

240 $

822

$

277

$

244 $

457

$

1,084 $

772

RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2020.

Sized for 4000 cfs to
scalp water; 4 intakes,
4 miles of 120-inch
raw water mains & 4
OCRs at 25,000 ac-ft
each

126 miles of 96-inch diameter Non-Public wells;
pipe sized to deliver 132,000 ac- Transmission of 55,000 acft/year on a continuous basis; ft/year to the OCR at RWI B
includes 3 pumping stations w/ via 15 miles of 54" gravity
pipeline from Hwy 290 east
balancing reservoirs along
of Elgin
route

Sized for 2000 cfs to
scalp water; 2 intakes; 8
miles of 120-inch raw
water mains and 4
OCRs at 15,000 acft/each

Sized for 117,804 ac-ft/yr; 36
miles of 96" pipeline with
one pumping station and
balancing reservoir

Raw water reservoir w/
11,000 ac-ft capacity;
Conventional settling with
membrane filtration for
SAWS, SARA & GBRA;
Lime softening with
membrane filtration for COA
& LCRA water

Each PWTM sized for
maximum daily
demand (See PWTM
Summary Sheet in the
Appendices)

NPV of Capital Costs $

2,306 $

191 $

451

$

135

$

204 $

168

$

572 $

585

NPV of O&M Costs $

1,546 $

49 $

250

$

142

$

40 $

93

$

502 $

470

Total NPV of Capital & O&M $

3,852 $

240 $

701

$

277

$

244 $

261

$

1,074 $

1,055

RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2020.

Sized for 4000 cfs to
scalp water; 4 intakes,
4 miles of 120-inch
raw water mains & 4
OCRs at 25,000 ac-ft
each

126 miles of 96-inch diameter Non-Public wells;
pipe sized to deliver 132,000 ac- Transmission of 55,000 acft/year on a continuous basis; ft/year to the OCR at RWI B
includes 3 pumping stations w/ via 15 miles of 54" gravity
pipeline from Hwy 290 east
balancing reservoirs along
of Elgin
route

Sized for 2000 cfs to
scalp water; 2 intakes; 8
miles of 120-inch raw
water mains and 4
OCRs at 15,000 acft/each

Raw water reservoir w/
11,000 ac-ft capacity;
Sized for 117,804 ac-ft/yr; 20 Conventional settling with
membrane filtration for
miles of 84" pipeline with
SAWS, SARA & GBRA;
one pumping station and
Lime softening with
balancing reservoir
membrane filtration for COA
& LCRA water

Each PWTM sized for
maximum daily
demand (See PWTM
Summary Sheet in the
Appendices)

NPV of Capital Costs $

2,333 $

191 $

451

$

135

$

204 $

86

$

572 $

694

NPV of O&M Costs $

1,562 $

49 $

250

$

142

$

40 $

83

$

502 $

496

Total NPV of Capital & O&M $

3,895 $

240 $

701

$

277

$

244 $

169

$

1,074 $

1,190
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3. The raw 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 (RWI-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

WTP Location

East of San
Antonio

East of San
Antonio

Northern
Corner of
Caldwell
County

WTP for
ALCOA/CPS
groundwater
east of Elgin;
Main suface
WTP east of
San Antonio.

Case

1B

1C

3B

1D

Phasing Scenario

Total NPVs in
RWI A & OCRs
Millions of $ (Matagorda County)

Sized for 4000 cfs to
scalp water; 4 intakes,
4 miles of 120-inch
raw water mains & 4
OCRs at 25,000 ac-ft
each

RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2020.

RWTM A

(Including Pump
Stations)

RWI B & OCR (just RWTM B (Including Pump
upstream of Bastrop)
Station)

ALCOA/CPS

142 miles of 96-inch diameter Non-public wells;
pipe sized to deliver 132,000 ac- Transmission of 55,000 acft/year on a continuous basis; ft/year to the OCR at RWI B
includes 3 pumping stations w/ via 15 miles of 54" gravity
balancing reservoirs along
pipeline from Hwy 290 east
route
of Elgin

Sized for 2000 cfs to
scalp water; 2 intakes; 8
miles of 120-inch raw
water mains and 4
OCRs at 15,000 acft/each

Sized for 117,804 ac-ft/yr; 68
miles of 84" pipeline with two
pumping stations and
balancing reservoirs

WTP & RW Storage at
Plant

PWTMs (Including
Pump Stations)

Raw water reservoir w/
11,000 ac-ft capacity;
Each PWTM sized for
Conventional settling with
maximum daily
membrane filtration for
demand (See PWTM
SAWS, SARA & GBRA;
Summary Sheet in the
Lime softening with
Appendices)
membrane filtration for COA
& LCRA water

NPV of Capital Costs $

2,286 $

191 $

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

$

244 $

413

$

1,074 $

755

Sized for 2000 cfs (2
intakes) to scalp surface
Sized for 4000 cfs to 142 miles of 96-inch diameter Non-public wells; Discharge water plus an additional
scalp water; 4 intakes, pipe sized to deliver 132,000 ac- of 55,000 ac-ft/year to Big 76 cfs (55,000 ac-ft/yr)
ft/year on a continuous basis; Sandy Creek near Hwy 290 equivalent to
4 miles of 120-inch
groundwater released to
raw water mains & 4 includes 3 pumping stations w/ east of Elgin with flow to
Colorado River just
Big Sandy Creek; 8
OCRs at 25,000 ac-ft balancing reservoirs along
route
upstream of RWI-B
miles of 120-inch pipe; 4
each
OCRs at 15,000 acft/each

RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2020.

Sized for 117,804 ac-ft/yr; 68
miles of 84" pipeline with two
pumping stations and
balancing reservoirs

Raw water reservoir w/
11,000 ac-ft capacity;
Each PWTM sized for
Conventional settling with
maximum daily
membrane filtration for
demand (See PWTM
SAWS, SARA & GBRA;
Summary Sheet in the
Lime softening with
Appendices)
membrane filtration for COA
& LCRA water

NPV of Capital Costs $

2,249 $

191 $

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

Reduced SAWS demand in
2020 by 66,000 ac-ft/yr (&
SARA to 0 demand);
RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2030.

Note: This
Alternative
delivers 9.6%
less water to
participants
over 50 years
than the other
Alternatives

Sized for 4000 cfs to
scalp water; 4 intakes,
4 miles of 120-inch
raw water mains & 4
OCRs at 25,000 ac-ft
each

126 miles of 96-inch diameter Non-Public wells;
pipe sized to deliver 132,000 ac- Transmission of 55,000 acft/year on a continuous basis; ft/year to the OCR at RWI B
includes 3 pumping stations w/ via 15 miles of 54" gravity
balancing reservoirs along
pipeline from Hwy 290 east
route
of Elgin

Sized for 2000 cfs to
scalp water; 2 intakes; 8
miles of 120-inch raw
water mains and 4
OCRs at 15,000 acft/each

Sized for 117,804 ac-ft/yr; 20
miles of 84" pipeline with
one pumping station and
balancing reservoir

Raw water reservoir w/
11,000 ac-ft capacity;
Each PWTM sized for
Conventional settling with
maximum daily
membrane filtration for
demand (See PWTM
SAWS, SARA & GBRA;
Summary Sheet in the
Lime softening with
Appendices)
membrane filtration for COA
& LCRA water

NPV of Capital Costs $

2,039 $

170 $

277

$

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 $

3,379 $

209 $

419

$

277

$

244 $

173

$

951 $

1,106

2015: Construct
ALCOA/CPS system with
PWTM's to San Antonio;
2020: Construct RWI &
RWTM A with main suface
WTP east of San Antonio.

Sized for 6000 cfs to
scalp water; 6 intakes
& 6 OCRs at 25,000
ac-ft each

142 miles of 108-inch diameter
pipe sized to deliver an ultimate
average flow of 194,800 acft/year; includes 3 pumping
stations w/ balancing reservoirs
along route

Public wells; Treat 55,000
ac-ft/year in
iron/manganese removal
WTP near Hwy 290 east of
Elgin

None req'd

Raw water reservoir w/
12,000 ac-ft capacity;
Conventional settling with
membrane filtration for
SAWS, SARA & GBRA

None req'd

Each PWTM sized for
maximum daily
demand (See PWTM
Summary Sheet in the
Appendices)

NPV of Capital Costs $

2,074 $

284 $

610

$

143

$

496 $

541

NPV of O&M Costs $

1,506 $

65 $

421

$

196

$

445 $

379

Total NPV of Capital & O&M $

3,580 $

349 $

1,031

$

339

$

941 $

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 I-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

East of San
Marcos

Alternate

Phasing Scenario

Total NPVs in
Millions of $

RWI A & OCRs

Sized for 6000 cfs
to scalp water; 1
low head dam; 6
intakes, 6 miles of
120-inch raw
water mains & 4
OCRs at 33,000
ac-ft each (Total
of 132,000 acre
feet)

RWTM B & ALCOA/CPS
built by 2015; RWTM A built
in 2020; Assumes base
2A loaded non-softening plant
Special
and PWTMs for SAWS,
SARA and GBRA; max day
demand softening plant and
PWTMs for LCRA and COA

RWTM A (Including
Pump Stations)

126 miles of 96-inch
diameter pipe sized to
deliver 132,000 acft/year on a continuous
basis; includes 3
pumping stations w/
balancing reservoirs
along route

RWI B & OCR

RWTM B (Including WTP & RW Storage
Pump Stations)
at Plant

PWT
Pum

Sized for 90 cfs (no
scalping capability
req'd); 1 intakes; 2
miles of 60-inch
raw water main, 1
balancing reservoir
at 30 ac-ft (10 mg)

Raw water reservoir
w/ 11,000 ac-ft
capacity;
Sized for 117,804 acConventional settling
ft/yr; 36 miles of 96"
with membrane
pipeline with one
filtration for SAWS,
pumping station and
SARA and GBRA;
balancing reservoir
Lime softening with
membrane filtration
for COA and LCRA

PWTM
SARA
sized f
daily d
loaded
PWTM
LCRA
day de
PWTM
Sheet
Appen

ALCOA/CPS

Non-Public wells;
Transmission of 55,000
ac-ft/year to the
balancing tank at RWI
B via 15 miles of 54"
gravity pipeline from
Hwy 290 east of Elgin

Construction Costs $

1,624 $

169

$

408

$

83 $

7

$

119

$

462

$

Capital Costs $

2,246 $

261

$

552

$

131 $

10

$

161

$

627

$

NPV of Capital Costs $

1,938 $

205

$

432

$

131 $

10

$

161

$

526

$

NPV of O&M Costs $

1,513 $

56

$

253

$

142 $

9

$

94

$

497

$

Total NPV of Capital & O&M $

3,451 $

260

$

685

$

273 $

19

$

255

$

1,023

$

104 $

3.86

$

17.18

$

7.78 $

0.77

$

6.14

$

37.66

$

Year 2050 O&M Costs in
2005 $

$

Millions of $

Unit Cost Calculations:

Not including
PWTMs
Capital cost $
Interest accrued during construction $
Interest earned during construc. $
Total project cost $
Annual Costs:
Debt service - principal and interest
Adjustment for "Committed Purchase Fee"
Subtotal
O&M and Power
Total annual cost
Ag and Gw
Total

$
$
$
$
$
$

Acre-feet produced (annual average)
$ per acre feet produced $

E of SMarcos_Alt2A_spec2;Table 3

1,741.2
309.4

Including
PWTMs
$
$

(74.4) $

2,246.2
399.1
(95.9)

Interest rate

6%

Total loan period (years)
Number of years for construction

30
3

Interest earned during construction
Number of years for construction

4%
3

Interest rate on loan
Number of payments

6%
30

1,976.2

$

2,549.3

143.6
8.8
152.4
73.4
225.8
7.8
233.56

$
$
$
$
$
$

185.2
8.8
194.0
103.9
298.0
7.8
305.76

Basis = Year 2050

294,215

Basis = Year 2050

294,215
794

$

1,039

9/23/2005
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TECHNICAL MEMORANDUM
PROJECT:
SUBJECT:
DATE:

Central Texas Regional Water Treatment Plant
Task 11 – Identify Other Potential Customers and Participants
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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TECHNICAL MEMORANDUM
PROJECT:
SUBJECT:
DATE:

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

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

U.S. Department of Agriculture (USDA)

Bridge Permit (Section 8 Review

U.S. Coast Guard

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

Federal Emergency Management Agency (FEMA)

Environmental Justice

U.S. Environmental Protection Agency

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

U.S. Fish and Wildlife Service (USFWS)

Fishery Impacts

National Marine Fisheries Service (NMFS)

Prime Farmlands

Natural Resources Conservation Service (NRCS)

Section 4(f) Review

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

Section 404 Permit

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

Section 10 Permit

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

Section 10 of the Rivers and Harbors Act of 1899

U.S. EPA

Wildlife Management Areas

USFWS
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Central Texas Regional Water Treatment Plant – Task 13 - Identify Necessary Permits
May 9, 2005
Page 3 of 4

POSSIBLE STATE AND DISTRICT APPROVALS, CONSULTATIONS,
AND PERMITS NECESSARY FOR THE LCRA-SAWS WATER PROJECT
Name

Granting Agency

Coastal Management Zone (Dredging Permits)

Texas General Land Office (GLO)

Coastal Natural Resources Area

TGLO, Coastal Coordination Council (CCC)

Agricultural Issues

TX Department of Agriculture

Cultural Resources (SHPO/Section 106 Review)

Texas Historical Commission (THC)

Dam and Reservoir Safety (Chapter 299)

Texas Commission on Environmental Quality (TCEQ)

Edwards Aquifer Regulations

Edwards Aquifer Conservation District and TCEQ

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

TPWD

Groundwater Protection

Groundwater Conservation Districts

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

TCEQ And Various Agencies

LCRA Act Section 28

LCRA

Public Drinking Water Supplies (Chapter 290)

TCEQ

Right of Way and Transportation Access

Texas Department of Transportation (TxDOT)

Regional Water Planning Coordination

Water Development Board

Safe Drinking Water Act

TCEQ

Sand and Gravel Permit

TPWD

Section 10 of the Rivers and Harbors Act of 1899

TCEQ and U.S. EPA

Section 4(f) Review

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

Section 401 Water Quality Certification

TCEQ

Section 404 Permit

USACE (Fort Worth and Galveston Districts)

TPDES Industrial Storm Water Permits

TCEQ

TPDES Storm Water Permits for Activities Associated
TCEQ
with Construction
Water Quality (Chapter 307) and TPDES For Other
Discharges

TCEQ

Wildlife Management Areas

TPWD
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Central Texas Regional Water Treatment Plant – Task 13 - Identify Necessary Permits
May 9, 2005
Page 4 of 4

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

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

\

TECHNICAL MEMORANDUM
PROJECT:
SUBJECT:
DATE:

Central Texas Regional Water Treatment Plant
Task 14 – Conclusions and Major Project Issues
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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Central Texas Regional Water Treatment Plant – Task 14 - Conclusions and Major Project Issues
May 7, 2005
Page 2 of 2

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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APPENDIX 1
CENTRAL TEXAS REGIONAL WATER TREATMENT PLANT TO
SERVE AUSTIN AND SAN ANTONIO WATER SYSTEM
ECONOMIC ANALYSIS AND UNIT PRICES

APPENDIX 2
CENTRAL TEXAS REGIONAL WATER TREATMENT PLANT TO
SERVE AUSTIN AND SAN ANTONIO WATER SYSTEM
MEETING MINUTES AND PARTICIPANT COMMENTS

MEETING MINUTES
Date:
Time:
Subject:
Location:
Present:

August 24, 2004
2:00 PM
Central Texas Regional Water Treatment Plant to Serve Austin and San Antonio Water
System
Aquarena Springs, San Marcos, Texas
See Attached List

The following items are believed to have been discussed at the above dated meeting. Unless adjustments are requested, these
minutes will be filed as official documentation for this project.

The purpose of the meeting was to provide an update on project progress and receive participant input on project
assumptions and demands. Agenda items are shown in italics and the related discussion summarized below.

I.

Review Response to Requested Information
• A handout was distributed listing the status of specific information which had previously
been requested from each participant. Participants were asked to review the list and
provide outstanding items at their earliest convenience.

II.

Review Study Area Map
• A handout was distributed showing the proposed study area. It was agreed that the study
area in Williamson County will be shown as that area within Austin’s service area only and
that the service boundary for Bexar County will remain shown as the Bexar County line.
Participants agreed to review and provide comment, if any.

III.

Discuss Study Assumptions (reference August 2 letter)
• A peaking factor of 1.3 was discussed for the SAWS demand. SAWS typically uses a 1.3
peaking factor for planning purposes. The City of Austin will be including a peaking factor
of 1.65. A general discussion of peaking factors concluded that the peaking factor will be
unique for each participant and will be reflected in requested capacity and ultimate plant
component sizing.
• A discussion of groundwater centered on the point that the intent of the study is to
determine the feasibility of a regional water treatment plant and it is not intended to be a
water supply study. Although groundwater may impact phasing or other aspects of the
facilities, the study will concentrate on surface water treatment.
• The selection of conventional lime softening was questioned with regards to the hardness of
water taken from near the delta as compared to water upstream. Water properties will be
further considered in process assumptions.
• The best available cost data will be used for the study. This may include data from the
Lower Guadalupe study (pending authorization and acceptance of assumptions) or data
from TWDB regional plans. Currently, updated costs from Appendix A of the Region L
Water Plan are being considered.
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IV.

Review Response to Request for Water Demand Data
• A table showing each study participant and incremental years for the study period (2015 to
2065) was displayed for recording demands. Draft demands for GBRA, LCRA, and the
City of Austin were discussed. The participants will further consider demand needs and
forward the information.

V.

Discuss Delivery Points and HGLs
• It was acknowledged that SAWS and the City of Austin provided delivery points. The
GBRA delivery point will be directly from the plant. Participants will further consider
delivery points and HGLs and forward the information.

VI.

Discuss News Release
• The possibility of a news release was discussed. It was determined that a one page project
description would be developed and kept on-hand for press purposes. LCRA will initiate
the effort and provide a draft to participants for input.

VII.

Information Required Prior to Next Meeting
a. Potential Plant Sites
b. Finalized Demands and Delivery Points
• If participants have previously considered plant sites within the study area the information
will be forwarded to the project team (particularly the City of Austin and SAWS).
Otherwise the team will select conceptual plant locations.
• Participants will finalize demands, delivery point locations and delivery HGLs and forward
the information no later than September 3rd.

VIII.

Set Next Meeting Date and Discuss Next Meeting Agenda
a. Discuss Treatment Process
b. Review Diagrammatic Trial Design
• The next meeting was set for Wednesday, September 22, 2004 at 2:00 PM, at Aquarena
Springs.

ACTION
Outstanding Requested Information
Finalize Demands
Finalize Delivery Points and HGLs
Upstream and Downstream Water
Quality and Hardness Data
One Page Project Summary

RESPONSIBLE PARTY
All Participants
All Participants
All Participants
LCRA

DEADLINE
September 3rd
September 3rd
September 3rd
September 3rd

LCRA

September 3rd
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CENTRAL TEXAS REGIONAL WATER TREATMENT PLANT
TO SERVE AUSTIN AND SAN ANTONIO
August 24, 2004
Name
Chris Lippe
Teresa Lutes
Fred Blumberg
Thomas D. Hill
Everett Owen
Karen Friese
Tom Owens
Bill Leisering

Organization
Austin Water Utility
Austin Water Utility
GBRA
GBRA
K Friese & Associates, Inc.
K Friese & Associates, Inc.
K Friese & Associates, Inc.
LCRA

Jason Eichler
Randy Goss
Scott Ahlstrom
Melissa Bryant
Kevin Morrision
Meg Conner
David Meesey

LCRA
LCRA
LCRA
SARA
SAWS
SAWS
TWDB

Phone No.
(512) 972-0108
(512) 972-0179
(830) 379-5822
(830) 379-5822
(512) 338-1704
(512) 338-1704
(512) 338-1704
(512) 473-3588
(512) 473-3200
x7782
(512) 473-3589
(512) 473-3367
(210) 302-3611
(210) 704-7253
(210) 704-7613
(512) 936-0852

E-Mail Address
chris.lippe@ci.austin.tx.us
teresa.lutes@ci.austin.tx.us
fblumberg@gbra.org
thill@gbra.org
eowen@kfriese.com
kfriese@kfriese.com
towens@kfriese.com
bleisering@lcra.org
jeichler@lcra.org
rgoss@lcra.org
sahlstrom@lcra.org
mbryant@sara-tx.org
kmorrison@saws.org
mconner@saws.org
david.meesey@twdb.state.tx.us

MEETING MINUTES
Date:
Time:
Subject:
Location:
Present:

October 6, 2004
2:00 PM
Central Texas Regional Water Treatment Plant to Serve Austin and San Antonio Water
System
Aquarena Springs, San Marcos, Texas
See Attached List

The following items are believed to have been discussed at the above dated meeting. Unless adjustments are requested, these
minutes will be filed as official documentation for this project.

The purpose of the meeting was to provide an update on project progress and receive participant input on project
demands, alternative scenarios, Simsboro water use potential, and upcoming actions. Agenda items are shown in
italics and the related discussion summarized below.

I.

Review demand calculations
• A table showing average day demand, maximum delivery rate, and delivery points with
HGLs was distributed and reviewed.
• The City of Austin and LCRA may each be including demands for the Heep Ranch area in
the reported numbers. Jason and Teresa will resolve any discrepancy.
• Demands for Bastrop County/Aqua will not be included in the study at this time.
• The maximum delivery rate for GBRA will include a peaking factor of two (2).
• Delivery points were reviewed and agreed to. GBRA’s delivery point is assumed to be at
the plant site.
• The Blanco River Basin will be added to the study area.

II.

Review ALCOA/CPS groundwater availability assumptions.
• Selected pages from “Preliminary Feasibility of Options to Deliver ALCOA/CPS
Groundwater to Bexar County”, HDR, January 2000, were distributed.
• The CTRWTP study is assuming Scenario A from the HDR report – 40,000 acft/yr from
ALCOA and 15,000 acft/yr from CPS. SAWS is comfortable with this assumption.
• TSAWS reported that the “Direct Pipeline” delivery option for ALCOA/CPS groundwater
is the most probable option at this point in time. SAWS will provide updated cost
estimates.
• ALCOA/CPS groundwater quality was reviewed. Iron and manganese content may require
treatment or blending. High temperatures may be the primary item of concern.

III.

Review anticipated raw water quality in the Lower Colorado vs. Town Lake.
• A Water Quality Summary Table with selected Town Lake, Wharton, and Bay City
parameters from the Waterquality.LCRA.org website was distributed and reviewed.
• A list of regulations and treated water quality objectives was distributed and discussed.
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IV.

Review water treatment technology issues and options.
• A chart showing water treatment plant unit costs vs. capacity was distributed and reviewed.
• It was pointed out that based on maximum delivery rates a 367 MGD plant is currently
being considered. This size plant is in the $1.00/gal range on the chart.
• Conventional lime softening is being assumed for the plant. The question of what if SAWS
and/or SARA do not want softened water was raised. Two options are available (1) deliver
softened water and blend with unsoftened water or (2) have separate treatment trains.
• The relative cost of conventional lime softening with membrane treatment would add
approximately $0.25/gal as compared to conventional lime softening with granular filtration
(typical for City of Austin plants). Since each scenario examined for the CTRWTP project
will use the same treatment process the treatment method selected will not impact the
outcome.

V.

Review three preliminary intake/treatment/transmission system layouts with cost estimates.
• Maps showing each system layout were distributed. Three treatment plant location
alternatives were examined for preliminary screening. Each scenario includes an intake
near Bastrop and an intake at the north Matagorda County line. The treatment plant
locations include one on the northeast side of San Antonio, one near San Marcos, and one
on the southeast side of Austin. Each scenario delivers water to each participant’s
identified delivery point.
• Capital cost estimates for the scenarios were reviewed and Alternative 2, treatment plant
located near San Marcos, is the least cost alternative.
• Options for blending groundwater into the raw surface water were discussed. The most
economical option is to transport the groundwater to the river/Bastrop intake via Big Sandy
Creek. It was noted that environmental and other factors must be considered to ensure
feasibility of this transport means.
• Although the preliminary analysis is intended to be an alternatives screening process to
narrow the options for further consideration, “cost drivers” and their effect on each
alternative should be identified before eliminating any options. For example, diverting all
of the raw water from Matagorda and deleting the Bastrop intake could impact the location
of the least cost alternative.
• LCRA noted that the identified demand is greater than the available supply from the
Colorado River (by 53,428 acft/yr in year 2065) and questioned the source of supply water
for SARA and GBRA demands. Reducing the plant size by the overage amount will not
significantly impact the plant unit cost per gallon and it was decided to take the demand out
of the raw water lines but to leave it in the finished water lines for cost estimating purposes.
• The City of Austin’s options of interim water sale (depending on Austin’s needs) and
timing of future treatment plant projects relative to the CTRWTP may have a significant
impact on project phasing.

VI.

Proposed project schedule for next 3 months.
• Deliver Technical Memorandums for tasks one through five by November 15.
• Schedule next meeting for early December (actual meeting date to be determined).
• Deliver technical memorandums for tasks six through nine by January 15.
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VII.

Information or assistance needed from participants
• Comments, concerns, and questions on the project from the participants will be forwarded
to Jason Eichler by October 20th.

VIII.

Discuss Project Description (news release)
• Comments on the project description will be forwarded to Jason Eichler by October 20th.
• It was noted that the project description is not intended as a press release but will be kept
on-hand in case information is requested by the press.

ACTION ITEMS
ACTION
Project comments/concerns/questions
Project Description comments
Task 1 thru 5 Tech. Memos
Task 6 thru 9 Tech Memos

RESPONSIBLE PARTY
All Participants
All Participants
KFA
KFA

Page 3 of 3

DEADLINE
October 20th
October 20th
November 15th
January 15th

CENTRAL TEXAS REGIONAL WATER TREATMENT PLANT
TO SERVE AUSTIN AND SAN ANTONIO
October 6, 2004
Name
Teresa Lutes
Thomas D. Hill
Everett Owen
Karen Friese
Tom Owens
Breck Plauche
Bill Moriarty
Karen Bondy

Organization
Austin Water Utility
GBRA
K Friese & Associates, Inc.
K Friese & Associates, Inc.
K Friese & Associates, Inc.
K Friese & Associates, Inc.
EarthTech
LCRA

Jason Eichler
Randy Goss
Scott Ahlstrom
Phil Weynand
Kevin Morrision
Meg Conner
David Meesey

LCRA
LCRA
LCRA
SARA
SAWS
SAWS
TWDB

Phone No.
(512) 972-0179
(830) 379-5822
(512) 338-1704
(512) 338-1704
(512) 338-1704
(512) 338-1704
(512) 479-1609
(512) 473-4019
(512) 473-3200
x7782
(512) 473-3589
(512) 473-3367
(210) 302-3629
(210) 704-7253
(210) 704-7613
(512) 936-0852

E-Mail Address
teresa.lutes@ci.austin.tx.us
thill@gbra.org
eowen@kfriese.com
kfriese@kfriese.com
towens@kfriese.com
Breck@realtime.net
bill.moriarty@earthtech.com
bleisering@lcra.org
kbondy@lcra.org
rgoss@lcra.org
sahlstrom@lcra.org
pweynand@sara-tx.org
kmorrison@saws.org
mconner@saws.org
david.meesey@twdb.state.tx.us

MEETING MINUTES
Date:
Time:
Subject:

March 7, 2005
9:30 AM
Central Texas Regional Water Treatment Plant to Serve Austin and San Antonio Water
System
Aquarena Springs, San Marcos, Texas
See Attached List

Location:
Present:

The following items are believed to have been discussed at the above dated meeting. Unless adjustments are requested, these
minutes will be filed as official documentation for this project.

The purpose of the meeting was to review the Draft Technical Memorandums and discuss the direction of the remainder
of the study. Agenda items are shown in italics and the related discussion summarized below.
I.

Brief Presentations of Technical Memorandums
• Each Technical Memorandum was briefly presented.
• Written comments on the memorandums will be submitted by the Participants within two weeks.

II.

Discussion
• The original purpose of the study was summarized as determining if a regional facility to serve
Austin and San Antonio Water System would be less expensive than individual projects. It was
discussed that the conclusion of the study could go beyond providing a net present value of a
regional facility and may include items such as:
o Should two sub-regional facilities be considered (south Austin and San Antonio)?
o A regional alternative which involves two plants (Alt. 1D).
o Identification of specific next step(s) which could be taken after completion of the
study.
•

III.

Various scenarios for possible economic analysis were discussed. These scenarios included:
o Not applying a peaking factor to the SAWS demand since other sources may be
available to supply the peak;
o Splitting the sources such that supply from the Bastrop area would be used in the south
Austin sub-region and supply from the Matagorda area would be used in the San
Antonio sub-region. Austin expressed concern with source compatibility and requested
more information if the supply split is further pursued.

Future Milestones
• The project team will evaluate study findings and discussions to date and propose a methodology
for completing the work.

ACTION ITEMS
ACTION
Technical Memorandum Comments
Project Methodology

RESPONSIBLE PARTY
All Participants
Study Team

DEADLINE
March 21, 2005
March 21, 2005

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

Regional Treatment Plant Comments & Questions
•

Is the planned Bastrop Diversion capable of diverting more than the 18,000
AF/yr? Any additional water that could be diverted at Bastrop could reduce the
costs associated with the transmission line between Matagorda County and the
Regional Treatment Plant. This could provide significant cost savings for all
parties. This may also assist with phasing opportunities.

•

Finished water quality remains a major issue as we move through the remainder
of this study. Since San Antonio would be taking the majority of water from this
treatment plant, it would seem reasonable to match San Antonio’s water quality.
This needs to be further discussed.
o Treatment with Chloramines is a major issue for the SAWS system and
will need to be thoroughly investigated. Chlorine injection is utilized
throughout the entire SAWS system.

•

What is the elevation of the Treatment Plant in Caldwell County?

•

Is water from the Simsboro Project considered in all of the alternatives or only the
composite?

•

Demand numbers for the LCRA-SAWS Water Project can be phased in to reduce
the production requirements.
Simsboro
Bastrop
LCRA-SAWS
Total
Year 2020
55,000
18,000
66,000
139,000
Year 2030
55,000
18,000
132,000
205,000

•

For Simsboro water conveyed directly to the treatment plant by pipeline should
reflect costs for public supply wells (in the Alcoa & CPS wellfields). If the water
is dropped in the Colorado River, then non-public well costs should be utilized.

CENTRAL TEXAS REGIONAL WATER TREATMENT PLANT
TO SERVE AUSTIN AND SAN ANTONIO
March 7, 2005
Name
Teresa Lutes
Bill Moriarty
Fred Blumberg
Thomas D. Hill
Breck Plauche
Everett Owen
Karen Friese
Tom Owens

Organization
Austin Water Utility
EarthTech
GBRA
GBRA
KFA
KFA
KFA
KFA

Jason Eichler
Scott Ahlstrom
Melissa Bryant
Phil Weynand
Kevin Morrision
David Meesey
Gilbert Ward

LCRA
LCRA
SARA
SARA
SAWS
TWDB
TWDB

Phone No.
(512) 972-0179
(512) 479-1609
(830) 379-5822
(830) 379-5822
(512) 338-1704
(512) 338-1704
(512) 338-1704
(512) 338-1704
(512) 473-3200
x7782
(512) 473-3367
(210) 302-3611
(210) 302-3629
(210) 704-7253
(512) 936-0852

E-Mail Address
teresa.lutes@ci.austin.tx.us
bill.moriarty@earthtech.com
fblumberg@gbra.org
thill@gbra.org
Breck@realtime.net
eowen@kfriese.com
kfriese@kfriese.com
towens@kfriese.com
jeichler@lcra.org
sahlstrom@lcra.org
mbryant@sara-tx.org
pweynand@sara-tx.org
kmorrison@saws.org
david.meesey@twdb.state.tx.us
gilbert.ward@twdb.state.tx.us

Austin Water Utility
4/12/2005
Central Texas Water Treatment Plant to Serve Austin and San Antonio
Comments on Cover Letter
We offer the following comments on the Cover Letter (February 11, 2005):
On page 2, in the section discussing potentially reconsidering initial assumptions:
a. Peaking vs. base load assumption: Due to the large number of associated initial
assumptions and uncertainties and for consistent comparison purposes, we
recommend keeping the assumption that the projected maximum delivery rate should
be based on a projected peaking factor for Austin’s portion of the projected plant
demand. Austin’s portion of the demand projection includes using an average day to
peak day demand multiplier of 1.67.
b. Treatment Process assumption: the letter suggests that the second assumption
reconsideration would be for the proposed treatment facility to have only one unsoftened treatment process. With this assumption, the water from the proposed plant
would not be compatible with the current or future City of Austin water provided to
Austin customers and thus would not meet Austin’s needs. For the results of the
study to remain applicable Austin, as set forth in the original scope, the study should
continue to evaluate the feasibility of a single facility to meet both Austin and San
Antonio needs. To meet water compatibility requirements, the study should continue
to assume the plant’s treatment process for Austin’s portion will produce softened
water compatible with Austin’s water.

Comments on Draft Technical Memorandums
We offer the following comments on the Draft Technical Memorandums on the above Project:
1. Task 4 Background Section, end of the first sentence of Paragraph 7: Suggest changing
the word “preferences” to “requirements”.
2. Task 4 Background Section, Figure 4.1 and the other project maps: As previously
suggested, consider changing “project service area” to indicate the service areas of
Austin and San Antonio, as originally shown in the project scope materials. As currently
depicted, the project service area indicates considerable portions of outside of the project
service areas as discussed over the course of the project, including large areas of
Williamson and Bastrop County.
3. Task 4, first line of text under Table 4-1: Suggest changing “downstream of the City of
Austin” to “in the Lower Colorado River Basin”, since one of the points is Town Lake.
4. Task 4, Notes under Table 4-3: In the Note at the bottom of the table there is a reference
to “100 miles down river”. It is unclear what is being referred to.
5. Table 4-4 states the City of Austin utilizes only Chloramine for disinfection. This is
incorrect. The City of Austin utilizes a combination of chlorine and chloramine
disinfection. Also, suggest changing heading “size” to “capacity”.
6. Task 4, end of second paragraph from the end of the “Softening” section: Suggest
changing “Clearly Austin is used to soft water” to “Austin Water Utility provides softened
water.”
7. Task 4, last paragraph in “Softening” section: Suggest changing “…Austin using
chloramines” to “Austin utilizes a combination of chlorine and chloramine disinfection.”
8. Task 4, in the second sentence of the Paragraph 5 in the “Process Alternatives” section:
Suggest changing the word “prefer” to “require”.

9. Task 4, in the section just above “Residuals Disposal”, approximately 3 paragraphs are
duplicated from the text immediately above.
10. Task 4, “Raw Water Storage” section: An assumption of 30 successive peak days seems
very conservative. It may be worthwhile to examine this assumption to determine if a
shorter duration of successive peak days would significantly impact the sizing and costs
of the raw water storage facilities.
11. Task 4, Figure 4.7, is unit cost information available that would range high enough to
cover the largest plant size contemplated by the project?
12. Task 5, Page 2 of 5, third paragraph: Not sure as to the validity of the listed advantages
numbered 2 and 3 (i.e., downstream water quality and public perceptions items),
particularly the water quality item. Recommend reducing the list down to one advantage
(item #1 on list), that being the presence of the dam with its associated lake.
13. Task 5, Page 4 of 5, Bastrop Raw Water Intake Facilities section: In this section it is
unclear if the project contemplates two or four 15,000 acre-foot off-channel reservoirs at
the Bastrop location. The first paragraph mentions two and the fourth paragraph
mentions four. Are the two extra off-channel reservoirs only needed if the system is sized
for both Colorado River water and ALCOA water? Also in the same portion of the report,
suggest that it should be noted that any required off-channel reservoirs near Bastrop
would need to be constructed on land from willing sellers and would address all
applicable environmental concerns.
14. Task 6, Table 6-2, last item in “Design Basis” column: What is definition of “downstream”
in this table? Is that downstream of the treatment process? Would the term
“participants” work there instead?
15. Tasks 3 and 10, Page 1 of 4 and tables 3-10-1 and 2: Add an item #5 to the list, prepare
a total unit cost for each alternative, in $/af or $/MGD. In Tables 3-10-1 and 2, add plant
capacity and the unit cost figure for each alterative.
16. Tasks 3 and 10, Page 3 of 4: In the second paragraph from the bottom of the page the
report states that Alternative 3B would require an agreement, including the City of Austin
and others, for SAWS to temporarily withdrawal water at the Bastrop intake in excess of
18,000 af-ft/yr. While the concept details are unclear, there are a number of potential
issues with this alternative including water rights and water supply issues and its
inconsistency with the adopted Lower Colorado Regional Water Planning Group (Region
K) water plan.
17. Tasks 3 and 10, Page 4 of 4: The draft states "The COA 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 treatment of
surface water from the Colorado River in its own treatment plant". It is expected that the
treated groundwater would not be compatible with Austin’s treated water.
18. Tasks 3 and 10, Page 4 of 4 states "The COA, LCRA, and SAWS would need to
negotiate a water rights transfer that would give SAWS access to 44,804 af/yr (...33,604
from COA) of Colorado River water in return for the same amount from the ALCOA/CPS
well fields." Austin has concerns/issues with this Alterative related to comparative
reliability, particularly during drought conditions, long-term water supply availability, and
water compatibility. Additionally, Alternative 1D is problematic in that it is not consistent
with the study’s approach of examining a single facility. It also does not result in
significant cost savings.
We appreciate the opportunity to comment on the draft technical memos. We look forward to the
opportunity to further comment as the report nears completion.
Should you have any questions please contact Chris Lippe (512-972-0108) or Teresa Lutes (512972-0179)

I tend to agree with the comment that one of the outcomes should be discussions among GBRA, LCRA
and City of Austin related to northern Hays County. That should be included in the
conclusions/recommendations section of the final report.
thnaks. fmb
-----Original Message----From: Jason Eichler [mailto:jason.eichler@lcra.org]
Sent: Monday, March 28, 2005 1:47 PM
To: Fred Blumberg
Subject: Re: FW: In-kind services documentation
Thanks Fred. I seemed to recall you had a comment to list all the financial
assumptions such as interest rates so each entity could make their own
comparisons. Let me know if there is anything else you would like to
discuss/revise.
Jason

MEMORANDUM
November 24, 2004
TO:

Karen Friese, Tom Owens

FROM:

Jason Eichler

CC:

Scott Ahlstrom, Bill Leisering, Ron Anderson, Ken Hall

SUBJECT:

Comments on draft report.

I have completed a preliminary review of the Central Texas study and prepared
comments below. I appreciate the effort that has gone into producing this draft,
and look forward to helping with development of the report. I understand that
work is continuing on this draft, so some of the comments mentioned below may
already be in progress.
I also anticipate it will be difficult to collect comments from the other project
participants in a timely manner given the volume of the draft and material
covered. And consequently, I would like to have the opportunity to perform an
additional review with LCRA staff based on the comments below prior to issuing
to the other participants. I believe this will help expedite the review process.
Comments by Jason Eichler
1. General: It appears the draft submitted addresses most of the items in
Tasks 1 – 10 in the scope. Please complete the Table of Contents, and
Purpose & Scope to allow project participants to compare the progress of
this draft with the scope and budget. This will also help in prioritizing
future efforts that may be needed in some sections as we collect
comments from the participants.
2. General: Please complete any sections of the draft that have not been
completed (Unit Cost Section). In addition, please provide references to
tables and figures in the appropriate locations, and include all figures
referenced in the text.
3. General: The Project Viability Assessment has been finalized and is
available on the LCRA website. Please ensure that costing data is
consistent with this report.
4. See attached for additional comments.

Regional Treatment Plant
Draft Technical Memo Comments
San Antonio Water System
Task 1 Memo
• Page 1 of 2 - Add date to HDR Engineering, Inc. “Concept Delivery Study” –
Groundwater Quality, SAWS, June 2004.
Task 2 Memo
• General Comment - Consider identifying additional potential customers and
participants along the IH-35 corridor (as mentioned in the Detailed Scope of
Services, 1st page, last paragraph).
Task 4 Memo
• Page 1 of 19 - Consider adding language to clarify the 18,000 AF/yr diversion at
Bastrop. Any water that can be diverted at Bastrop will serve to reduce the water
that is taken at Matagorda and thus will reduce the size and ultimate cost of the
transmission line portion of the project from the lower part of the basin.
• Page 4 of 19, 3rd paragraph – Consider removing sentence referring to SAWS
Simsboro project. It makes it appear as if the additional water supply from the
Simsboro was an after thought. The possibility of treatment of water from the
Simsboro project was one of the primary reasons SAWS decided to participate in
the study and included in the original scope.
• Page 4 of 19, 3rd paragraph – Consider additional language to clarify that the $
864 per AF/yr is the cost for the entire project. 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 & manganese. Costs do not include integration into SAWS
distribution system.
• Page 6 of 19, Table 4-2 – Add reference to cite the source of the data.
• Page 9 of 19 – Consider adding a listing of all abbreviations for water treatment.
Did not see anything for HAA5.
• Page 10 of 19 – Possibly provide additional detail regarding the statement
addressing “acceptable” total hardness. Not sure if it is relevant since each
system receiving water would determine the level of softening to match their
distribution system.
• Page 11 of 19, first full sentence – Consider citing the source regarding San
Antonio’s use of individual softener systems. The percentage of households
utilizing softeners may not be very high when you consider San Antonio’s
population.
• Page 13 of 19, Table 4-7 – Consider enlarging the table – possibly breaking it
into two parts.
• Page 18 of 19 – Consider additional discussion for the “30 peak days in
succession”. Possibly need additional discussion if the users require 30 peak days
in a row from this plant or have additional water resources from their system

•
•
•

available. Discuss whether building additional peak capacity into the treatment
plant is cost effective.
Page 18 of 19, Cost Estimates – Please add language to indicate the cost basis –
are the costs presented 4th Qtr. 2004?
Page 19 of 19 – Is Debt Service included in the O&M costs?
Page 19 of 19, Figure 4.7 – In the capital costs illustrated in the figure, do these
costs include interest during the construction period?

Task 5 Memo
• Page 2 of 5, 2nd Paragraph – It is suggested that water availability data be
provided to clarify why the diversion at Bastrop and Town Lake are not
appropriate for all withdrawals.
• Page 3 of 5, Alcoa/CPS Groundwater – It is suggested that additional language
be included about the actual quantity of water entering the treatment plant from
this source (how did you account for channel and evaporative losses), or was that
taken into account at this level of study?
Task 6 Memo
• General Comment – Throughout this memo text and tables, please change the
SAWS Culebra Reservoir and Green Mountain Reservoir to Culebra Pump
Station and Green Mountain Pump Station respectively.
Task 7 Memo
• General Comment – please change the word “Reservoir” to “Pump Station”
throughout the SAWS connection point write up.
Task 3 & 10 Memo
• It is suggested that the memo title “Economic Analysis” be changed to “Financial
Analysis”.
• Page 3 of 4 – Add language to state what discount rate was utilized.
• Page 3 of 4, alternative 1C, - Are the costs of a TPDES permit included?

