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Wastewater Reuse

Overview

Wastewater reuse is defined as the types of projects that utilize treated wastewater
effluent as a replacement for fresh water supply, reducing the overall demand for fresh
water supply. Wastewater reuse typically involves a capital project connecting the
wastewater treatment plant discharge facilities to an individual area that has a relatively
high, localized use that can be met with non-potable water. Examples most frequently
include the irrigation of golf courses and other public lands and specific industries or
industrial use areas. Few entities, if any, would be capable of utilizing their entire effluent
capacity for reuse at present; long term, it is likely that increased pressure on water
supplies will result in increased emphasis on reuse, with reused water approaching the
qguantity of effluent available. Virtually any water supply entity with a wastewater
treatment plant could pursue a reuse alternative. Current examples of existing reuse
systems in the Brazos G Area include those of the cities of Abilene, Cleburne,
Georgetown, Killeen and Round Rock. Many other smaller communities make their
effluent available for irrigation and/or energy development purposes.

Wastewater reuse can be classified into two forms, defined by how the reuse water is
handled:

1. Direct Reuse — Pipe treated wastewater directly from wastewater plant to place
of use (often referred to as “flange-to-flange”).

2. Indirect Reuse — Discharge treated wastewater to river, stream, or lake for
subsequent diversion downstream (often referred to as “bed and banks”).

Direct Reuse

All direct reuse water supply options assume that treated wastewater remains under the
control (in pipelines or storage tanks) at all times from treatment to point of use by the
entity treating the wastewater and/or supplying reuse water.

Wastewater reuse quality and system design requirements are regulated by TCEQ by
30 TAC 8210. TCEQ allows two types of reuse as defined by the use of the water and
the required water quality:

e Type 1 — Public or food crops generally can come in contact with reuse water;
and

e Type 2 — Public or food crops cannot come in contact with reuse water.

Current TCEQ criteria for reuse water are shown in Table 3.1-1. Trends across the
country indicate that criteria for unrestricted reuse water will likely tend to become more
stringent over time. The water quality required for Type 1 reuse water is more stringent
with lower requirements for oxygen demand (BODs or CBODs), turbidity, and fecal
coliform levels.
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Table 3.1-1. TCEQ Quality Standards for Reuse Water

Type 1 Reuse

BODs or CBODs 5 mg/L
Turbidity 3 NTU
Fecal Coliform 20 CFU / 100 mi*
Fecal Coliform (not to exceed) 75 CFU / 100 ml?

Type 2 Reuse
For a system other than a pond system

BODs 20 mg/L
or CBODs 15 mg/L
Fecal Coliform 200 CFU /100 ml*
Fecal Coliform (not to exceed) 800 CFU / 100 ml?

Type 2 Reuse
For a pond system

BODs 30 mg/L
Fecal Coliform 200 CFU /100 mi*
Fecal Coliform (not to exceed) 800 CFU / 100 ml?

1 geometric mean
2 single grab sample

Two approaches were utilized to evaluate a broad range of potential reuse water
supplies:

1. General evaluation of wastewater reuse for multiple water user groups with
needs and potential wastewater sources.

2. Specific supply options for water user groups with defined wastewater sources
and identified needs.

The following potential wastewater reuse projects were evaluated as specific
management strategies:

1. City of College Station;
2. City of Bryan;
3. City of Cleburne;
4. Waco WMARSS
i. Waco East;
ii. Bellmead/Lacy-Lakeview;

iii. Bull Hide Creek;
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iv. Flat Creek; and
v. Waco North.
5. Bell County WCID No.1;
6. City of Cedar Park; and
7. City of Georgetown.

Indirect Reuse

Indirect reuse is the discharge of treated wastewater to rivers, streams, or lakes for
subsequent diversion downstream (also called “bed and banks”). Several water user
groups within the Brazos G Area have applied for or have plans to apply for indirect
reuse of municipal wastewater flows. For these entities, indirect reuse may be more
economical than direct reuse options and/or enable a greater quantity of treated
wastewater flows to be utilized as a replacement for potable water supplies.

Direct and Indirect Potable Reuse

Reclaimed water can either be used for potable or non-potable purposes. Reuse
applications typically refer to non-potable reuse where the reclaimed water does not get
used for potable purposes from the drinking water system. With advanced water
treatment methods available there are two options for potable use of reclaimed water.
The two options are Indirect Potable Reuse and Direct Potable Reuse. Indirect potable
Reuse is defined as “the use of reclaimed water for potable purposes by discharging to a
water supply source, such as surface water or ground water.” The mixed reclaimed and
natural waters then get additional treatment at a water treatment plant before entering
the drinking water distribution system. Direct Potable reuse is defined as “the introduction
of advanced treated reclaimed water either directly into the potable water system or into
the raw water supply entering the water treatment plant.” Under these definitions, aquifer
storage and recovery may be considered to be a type of indirect potable reuse.

Potable reclaimed water supplied to consumers is held to stricter standards than non-
potable reclaimed water use and is required to meet federal and state drinking water
standards.
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General Evaluation of Direct Reuse Potential for
Multiple Water User Groups

Description of Option

Many water user groups with projected needs have the potential to develop wastewater
reuse projects, and a general evaluation of wastewater reuse potential was conducted
for these entities based on wastewater flows used to determine currently available
surface water supplies.

Available Supply

The water supply from reuse that would be potentially available for any entity would be
that portion of their wastewater effluent stream that is over and above any currently
planned reuse and any commitments made to downstream water rights and
environmental flows. Of this potential, the amount that can actually be recognized
depends on the availability of suitable uses within an economical distance from the
treatment plant. If individual high water use industrial plants or open land that benefits
from irrigation, such as golf courses, are located relatively close to the plant, then reuse
can provide a substantial benefit to water supplies.

In order to identify those communities that may potentially benefit from a reuse program,
information regarding each of the communities with both a projected need for additional
water supply and a wastewater treatment plant (WWTP) proximate to need was
gathered. Table 3.2-1 lists these water user groups, their projected need, approximate
average effluent, and an assumed portion of the effluent that may be recoverable. If a
WWTP with discharge over 1 MGD is proximate to the need it is listed in the table.
Initially, the portion of effluent that may be recoverable was estimated as 25 percent of
the current average effluent plus 50 percent of future effluent. A relatively low
recoverable percentage was used because of the variability in effluent flows, variability in
demand, and the large storage volumes that would likely be needed to match availability
with demand. Entities were then contacted to verify this estimate and the assumed
effluent recoverable adjusted based on feedback from entities. The difference between
the potential supply and any confirmed 2070 discharges would be considered the
amount available.

Several water user groups show a potential reuse amount greater than the projected
need and could possibly meet their need in this manner. Utilization of this water source is
contingent on whether a potential use for the wastewater effluent exists within an
economical distance from the treatment plant.
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Table 3.2-1. General Wastewater Reuse Potential in the Brazos G Area

Killeen

Elm Creek WSC
Bell County-Other
Harker Heights
Cedar Park
Manufacturing
Irrigation

Mining

Temple

Bryan

College Station
College Station
Gatesville
Cleburne
Steam-Electric
Mining

Mining

Mart

North Bosque WSC
Robinson
Manufacturing
Mining
Sweetwater
Steam-Electric
Abilene

Merkel

Mining
Georgetown

Granger

Hutto

Bell

Bell

Bell

Bell

Bell

Bell

Bell

Bell

Bell
Brazos
Brazos
Brazos
Coryell
Johnson
Johnson

Jones
Lee

McLennan
McLennan
McLennan
McLennan
McLennan
Nolan
Robertson
Taylor
Taylor
Taylor
Williamson

Williamson

Williamson

Proximate WW

Treatment Facility
Over 1 MGD

Bell County WCID#1
City of Temple

Bell County WCID#1
Bell County WCID#1
Cedar Park

City of Temple

Bell County WCID#1
Bell County WCID#1
BRA TBRSS

City of Bryan

City of College Station
Texas A&M University
City of Gatesville

City of Cleburne

City of Cleburne

City of Abilene

BRA/LCRA BCRWSS
West

WMARSS
WMARSS
WMARSS
WMARSS
WMARSS

City of Sweetwater
City of Hearne

City of Abilene

City of Abilene

City of Abilene

City of Georgetown
City of Georgetown

BRA/LCRA BCRWSS
West

244
522
2,255
1,309
3,478
1,839
28,894
21,240
41

181
66,676
56
10,703

55%
46%
50%
18%
82%
84%
63%
88%
10%
57%
85%
20%
90%

Z2 < Z2 2 Z2 <X X < Z2 Z2 Zz2 2 < zZ2 z zZ2 Zz

X< X X X X< 2 << 2 Zz2 zZ2 zZ2 Z2

=z

2070
Maximum
Available

WWTP
Effluent

(ecftiyr)
45,120
11,817
45,120
45,120

9,221
11,817
45,120
45,120
19,209
22,369
24,703

6,640

7,649
17,300
17,300
11,113

5,574

56,904
56,904
56,904
56,904
56,904

1,934

1,411
11,113
11,113
11,113
12,033
12,033

5,574

18,602
4,872
18,602
18,602
3,986
4,872
18,602
18,602
7,920
22,366
24,696
6,640
3,116
7,146
7,146
11,110

2,409

56,904
56,904
56,904
56,904
56,904
750
562
11,110
11,110
11,110
5,202
5,202

2,409
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Table 3.2-5. Wastewater Reuse Irrigation
Application Rate

Peak 1.25 in/week 4 months
Normal 0.75 in/week 3 months
Below Normal 0.25 in/week 5 months
Average 0.71 in/week weighted
Average/Peak 0.71/1.25=0.57

Irrigation water for landscapes such as golf courses and parks will generally be applied
during periods when these areas are not being utilized, typically at night. Therefore, the
distribution facilities are sized to deliver the total daily demand in a 6-hour period.
Pumping facilities are sized to provide a residual pressure of 60 psi at the delivery point.

Table 3.2-6 shows annual cost of reuse water per 1,000 gallons for a range of project
scenarios and capacities. Figure 3.2-1 expresses those costs graphically as an annual
cost per acft. These costs are for general planning purposes and will vary significantly
depending on the specific circumstances of an individual water user group. Table 3.2-7
and Table 3.2-8 show the total project capital costs and total operations and
maintenance costs for reuse water supplies, respectively.

Table 3.2-6. General Wastewater Reuse Annual Cost of Water
($ per 1,000 gal available project yield)

Capacity (MGD)

Scenario
| o5 | 1 | s | w0 |

$5.75 $3.90 $2.87 $2.67
2 $9.89 $6.92 $4.67 $4.23

Debt Service (3.5 percent for 20 years)
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Figure 3.2-1. General Wastewater Reuse Annual Cost of Water ($ per acft available
project yield

$3,500
$3,224
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Table 3.2-7. General Wastewater Reuse Total Project
Capital Cost ($ per gallon maximum capacity)

Maximum Capacity (MGD)

Scenario
| o5 | 1 | 5 | 1w |

$12.03 $7.89 $5.71 $2.86
2 $15.74 $10.55 $7.15 $3.57

Table 3.2-8. General Wastewater Reuse Total
Operations and Maintenance Cost
($ per 1,000 gallons)

Maximum Capacity (MGD)

Scenario
1 $0.91 $0.73 $0.58 $0.53
2 $3.56 $2.68 $1.79 $1.62

The general wastewater reuse costs are utilized to develop the cost estimates for
individual water user groups shown in Table 3.2-9. Cost Estimate Summaries: Reuse as
a Water Management Strategy for Multiple Water User Groups. The reuse project
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maximum capacity (MGD) for each water user group was developed based on the “2070
Projected Need” and “2070 Potential Reuse,” as shown in Table 3.2-1. A reuse scenario,
as shown in Table 3.2-1, was applied to each water user group based on available
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FR

information about existing wastewater treatment facilities proximate to the need.

Information for individual water user groups that have specific reuse water supply options
are not included in Table 3.2-9; the individual options should be referenced for

information on reuse options for these water user groups.

Table 3.2-9. Cost Estimate Summaries: Reuse as a Water Management
Strategy for Multiple Water User Groups

Killeen

Elm Creek WSC
Bell C-O
Harker Heights
Cedar Park
Manufacturing
Irrigation
Mining

Temple

Bryan

College Station
Gatesville
Cleburne
Steam-Electric
Mining

Mining

Mart

North Bosque
WSC

Robinson
Mining
Manufacturing
Sweetwater
Steam-Electric
Abilene

Merkel
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County

Bell

Bell

Bell

Bell

Bell

Bell

Bell

Bell

Bell
Brazos
Brazos
Coryell
Johnson
Johnson
Jones
Lee

McLennan
McLennan

McLennan
McLennan
McLennan
Nolan
Robertson
Taylor
Taylor

Reuse
Maximum
Capacity

(MGD)

0.35
0.5

0.1
0.5

0.8

0.35

2.8
0.2

0.1

Available
Project
Yield
(MGD)

0.2
0.3

4.3

0.1

0.5

0.5

0.2

1.6
0.2

Unit
Cost
($/1000
gal)

Scenario

See Individual Option
2 $9.89
2 $9.89

See Individual Option

See Individual Option

2 $9.89
2 $6.92
2 $4.67
2 $4.23

See Individual Option
See Individual Option
2 $4.23

See Individual Option

2 $4.67
2 $9.89
2 $9.89

See Individual Option

1 $3.90

1 $5.75

See Individual Option

1 $3.90
1 $2.87
2 $9.89

Project
Cost
($/gal)

$15.74
$15.74

$15.74
$10.55
$7.15
$3.57

$3.57

$7.15
$15.74
$15.74

$7.89

$12.03

$7.89

$5.71
$15.74

See WWP plan in Section 4C.38

0.1

2 $9.89

$15.74

Project
Cost

®)

$5,510,000
$7,871,000

$3,148,000
$10,546,000
$35,745,000
$35,745,000

$26,808,000

$35,745,000

$1,574,000

$7,871,000

$6,311,000

$4,211,000
$7,889,000
$15,992,000

$3,148,000

$1,574,000
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Table 3.2-10. Comparison of General Wastewater Reuse Option to
Plan Development Criteria

A. Water Supply

1. Quantity 1. Potentially important source, up to 25 percent of demand
2. Reliability 2. High reliability
3. Cost 3. Reasonable

B. Environmental factors

1. Environmental Water Needs 1. Produces instream flows—Ilow to moderate

impact
2. Habitat 2. Possible low impact
3. Cultural Resources 3. None or low impact
4. Bays and Estuaries 4. None or low impact
5. Threatened and Endangered Species 5. Possible impact
6. Wetlands 6. None or low impact

No apparent negative impacts on state water resources;
C. Impact on Other State Water Resources benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources

D. Threats to Agriculture and Natural Resources by avoiding need for new supplies

E. Equitable Comparison of Strategies Deemed Option is considered to meet municipal and industrial
Feasible shortages

F. Requirements for Interbasin Transfers Not applicable

G. Third Party Social and Economic Impacts from  Could offset the need for voluntary redistribution of other
Voluntary Redistribution supplies

Reuse of reclaimed wastewater requires a TCEQ authorization. Requirements specific to
pipelines needed to link wastewater treatment facilities to reuse water customers may
include:

e U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

e TPDES Storm Water Pollution Prevention Plan;

e TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

e Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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Bell County WCID No.1 Reuse Projects

Description of Option

Bell County WCID No. 1 has evaluated several wastewater reuse options as part of its
Master Plan update. The reuse portion of the Master Plan identifies both near-term
potential customers as well as other future customers that would utilize the total available
reuse supply generated through the District's regional wastewater system. The near-term
potential projects are those that the District and the cities of Killeen and Harker Heights
have identified for implementation within the next 20 years. Other potential demands are
associated with future reuse projects at Fort Hood, and additional projects for Killeen,
Harker Heights, and other communities in the US Highway 190 corridor.

The near-term potential customers will be served through two projects identified as the
North Reuse Project and the South Reuse Project. The North Reuse Project consists of
supplying treated wastewater from WWTPs 1 and 2 to potential customers for irrigation
use at several municipal parks, two cemeteries in Killeen, golf courses including the
Courses of Clear Creek near Fort Hood, the Stonetree Golf Course, and the Central Texas
College campus. Irrigation demands for the North project are shown in Table 3.3-1. An
abandoned 24-inch diameter water line will be placed back into service as the main
transmission of the North Reuse Project. The locations of the WWTPs, potential
customers and proposed North Reuse Project facilities are shown in Figure 3.3-1. Although
average annual demands total approximately 1,925 acft/yr (1.72 MGD annual average),
the reuse system must be sized to meet the peak irrigation demand during the summer
months, which is about 3.03 MGD.

Table 3.3-1. Water Reuse Demands for
Bell County WCID No. 1 North Reuse Project

Average
Reuse Customer Demand
(MGD)

Courses at Clear Creek 0.47 0.82
Stonetree Golf Course 0.44 0.78
Community Center Ball Park 0.25 0.44
Long Branch Park 0.21 0.38
Central Texas College 0.11 0.19
Killeen City Cemetery 0.11 0.19
Conder Park 0.07 0.13
Memorial Park Cemetery 0.03 0.06
Marlboro Park 0.02 0.03
Total 1.72 3.03
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Figure 3.3-1. Bell County WCID No. 1 North Reuse Project
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The South project includes potential irrigation customers to be supplied from the South
WWTP. A portion of the existing effluent discharge line will be used to deliver a portion of
the reuse supply. The locations of the WWTP, potential customers and proposed South
Reuse Project facilities are shown in Figure 3.3-2. Average annual demand for the South
project is approximately 748 acft/yr, and peak irrigation demand is about 1.18 MGD.
Irrigation demands for the South project are shown in Table 3.3-2.

The long-term need for reuse supply is anticipated by the District to increase greatly in the
future. Future reuse demands are associated with Fort Hood, and municipalities along the
US Highway 190 corridor such as Harker Heights, Nolanville, Copperas Cove, and others.
The North Reuse System would be expanded with new reuse transmission mains to serve
these areas. Table 3.3-3 shows the future potential reuse demands.

3.3.2 Available Supply

The water supply that would be potentially available for the District would be that portion
of their wastewater effluent stream that has suitable uses within an economical distance
from the treatment plant. The District’'s three WWTP have a total rated capacity of 30 MGD.
The average daily effluent flow from WWTP 1 and 2 is 13.2 MGD (14,784 acft/yr) of Type
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1 effluent. The South WWTP facility is rated for 6 MGD capacity averaging about 4 MGD
(4,480 acft/yr) of Type 1 effluent for use in unrestricted areas.

Figure 3.3-2. Bell County WCID No. 1 South Reuse Project
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Table 3.3-2. Water Reuse Demands for
Bell County WCID No. 1 South Reuse Project

Average Peak
Reuse Customer Demand Demand
(MGD) (MGD)
Central Texas State Veteran’s 0.48 0.85
Cemetery
Harker Heights Community Park 0.17 0.29
Composting Facility 0.02 0.03
Total 0.67 1.18

The Year 2070 Estimated WWTP Effluent for WWTP 1 and 2 is 26,880 acft/yr (24MGD)
and 6,720 acft/yr (6 MGD) for the South WWTP. Since there is no current reuse, potentially
all of this volume would be available for direct reuse. The currently proposed near term
and future reuse projects could potentially use most of the year 2070 estimated WWTP

effluent for the District.
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Table 3.3-3 Other Potential Future Water Reuse Demands for
Bell County WCID No. 1 Reuse System

Average
Reuse Customer Demand
(MGD)
Fort Hood

Vehicle Wash 5.00 5.00
Dust Control 1.20 1.20
Irrigation 6.25 11.06
Site Cooling 0.50 0.50

Future Development (Stillhouse Hollow Lake

residential and recreational areas) L 158
Nolanville Irrigation 0.50 0.89
Lions Club Park 0.45 0.80
Bacon Ranch Park 0.38 0.67
Camacho Park 0.22 0.39
Timber Ridge Park 0.15 0.27
Maxdale Park 0.15 0.27
AA Lane Park 0.06 0.11
Stewart Park 0.05 0.09
Fowler Park 0.04 0.07
Phyllis Park 0.03 0.05
Fox Creek Park 0.03 0.05
Lions Neighborhood Park 0.02 0.04
Home and Hope Park 0.02 0.04
Pershing 0.02 0.04
Santa Rosa Park 0.02 0.04
Ira Cross Park 0.02 0.04
Other Killeen Areas 1.50 2.66
Other Harker Heights Areas 1.20 2.12
Total 18.6 27.7
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Table 3.3-5. Required Facilities — Bell County WCID No. 1 North Reuse Project

Treatment Upgrade

Existing WWTP meets Type 2 reuse standards, basic treatment chorine disinfection
included

Two pump stations - 339 hp and 143 HP to deliver peak demand of 3.9 MGD (Total

Pump Station(s) pump capacity of 7.82 MGD to deliver portion for two golf courses with on-site storage in

Storage Tank

Pipeline

18 hours and in 6 hours for other demand locations)

1.3 MG at WWTP. 0.1 MG storage at booster station. Utilize existing storage at golf
courses.

11,724 ft of 8-inch pipe
32,216 ft of 12-inch pipe

Estimated costs for the North Reuse Project are summarized in Table 3.3-6. Total costs
for the project are $15,186,000 with annual costs of $1,608,000. Annual costs include
debt service estimated at 3.5% for 20 years, O&M for pipelines and pump stations and
pumping energy. Annual unit costs are estimated to be $835/acft or $2.56/thousand
gallons. The unit cost of a reuse water supply could potentially be decreased by the
addition of other users within an economical distance from the WWTP(s).

The South Reuse Project will make use of a portion of the pressurized pipeline to the Nolan
Creek outfall to convey treated reuse water to potential customers east of the South
WWTP. New facilities will include a pump station, booster station and branch pipelines.
Pumping facilities are sized to deliver the water to ground storage tanks near the irrigation
demand. Distribution pumps and pipelines would draw water from the storage tanks as
needed. The improvements required to implement a wastewater reuse supply for the South
Reuse Project are summarized in Table 3.3-7.

Estimated costs for the South Reuse Project are summarized in Table 3.3-8. Total project
costs for the project are $11,578,000 with annual costs of $1,020,000. Annual costs
include debt service estimated at 3.5% for 20 years, O&M for pipeline and pump station
and pumping energy. Annual unit costs are estimated at $274/acft or $4.18/thousand
gallons. The unit cost of a reuse water supply could potentially be decreased by the
addition of other users within an economical distance from the WWTPs.
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Table 3.3-6. Cost Estimate Summary: Bell County WCID No. 1 North Reuse Project

ltem Estlmatec_i .(.:osts
for Facilities

Transmission Pipeline (8 in dia., 2.2 miles and 12 in. dia, 6.1 miles)
Transmission Pump Station(s) & Storage Tank(s)

Storage Tanks (Other Than at Booster Pump Stations)

Water Treatment Plant (9 MGD)

TOTAL COST OF FACILITIES

Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all other
facilities)

Environmental & Archaeology Studies and Mitigation

Land Acquisition and Surveying (17 acres)

Interest During Construction (3% for 1 years with a 0.5% ROI)
TOTAL COST OF PROJECT

ANNUAL COST

Debt Service (3.5 percent, 20 years)

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)

Water Treatment Plant

Pumping Energy Costs (993,113 kW-hr @ 0.08 $/kW-hr)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft), based on PF=1

Annual Cost of Water After Debt Service ($ per acft), based on PF=1
Annual Cost of Water ($ per 1,000 gallons), based on PF=1

Annual Cost of Water After Debt Service ($ per 1,000 gallons), based
on PF=1

$5,133,000
$4,255,000
$901,000
$514,000
$10,803,000

$3,525,000

$324,000
$127,000
$407,000
$15,186,000

$1,068,000

$69,000
$84,000
$308,000
$79,000
$1,608,000
1,925

$835

$281

$2.56

$0.86

Table 3.3-7. Required Facilities — Bell County WCID No. 1 South Reuse Project

Treatment Upgrade

PRI ST terminal storage tank

SUBlERE VTS Park to store one day of treated reuse water.

Pipeline 35,187 ft of 8-inch pipe
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Existing WWTP meets Type 1 reuse standards, add chlorine disinfection to the western
pipeline and at the Harker Heights Community Park storage tank

Transmission and booster pump station - 134 hp to deliver peak demand of 0.9 MGD to a

0.9 MG tank near the Veterans Cemetery and 0.3 MG tank near Harker Heights Community



2021 Brazos G Regional Water Plan | Volume Il
Wastewater Reuse | Bell County WCID No.1 Reuse Projects

Table 3.3-8. Cost Estimate Summary: Bell County WCID No. 1 South Reuse Project

ltem Estlmatec_i .(_:osts
for Facilities

CAPITAL COST

Transmission Pipeline (8 in dia., 6.7 miles)
Transmission Pump Station(s) & Storage Tank(s)
Storage Tanks (Other Than at Booster Pump Stations)
Two Water Treatment Plants (0.9 MGD and 0.3 MGD)
TOTAL COST OF FACILITIES

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond

Counsel, and Contingencies (30% for pipes & 35% for all other facilities)
Environmental & Archaeology Studies and Mitigation

Land Acquisition and Surveying (39 acres)

Interest During Construction (3% for 1 years with a 0.5% ROI)
TOTAL COST OF PROJECT

ANNUAL COST

Debt Service (3.5 percent, 20 years)

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)

Water Treatment Plant

Pumping Energy Costs (311,116 kW-hr @ 0.08 $/kW-hr)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft), based on PF=1.73

Annual Cost of Water After Debt Service ($ per acft), based on PF=1.73
Annual Cost of Water ($ per 1,000 gallons), based on PF=1.73

Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on
PF=1.73

$1,885,000
$3,754,000
$2,238,000

$119,000
$7,996,000

$2,704,000

$269,000
$299,000
$310,000
$11,578,000

$815,000

$59,000
$49,000
$72,000
$25,000
$1,020,000

748
$1,364
$274
$4.18

$0.84
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As identified in Table 3.3-9, the combined yield of the North and South Reuse Projects are
2,673 acft/yr with annual unit costs of $983/acft or $3.01 per thousand gallons.

Table 3.3-9. Total Yield and Cost for North and South Reuse Projects

Project e
($/acft) ($/kgal)

North Reuse Project 1,925 $835 $2.56
South Reuse Project 748 $1,364 $4.18
Total 2,673 $983 $3.01

3.3.5 Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.3-10, and the option meets each criterion. Supply of reuse wastewater requires
a TCEQ permit. Requirements specific to pipelines needed to link wastewater treatment
facilities to reuse water users may include:

e U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream crossings;
discharges of fill into wetlands and waters of the United States for construction;
and other activities;

e TPDES Storm Water Pollution Prevention Plan;

e TPWD Sand, Shell, Gravel, and Marl permit for construction in state-owned
streambeds; and

e Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.

Table 3.3-10. Comparison of Bell County WCID No.1 North and South Reuse Projects to
Plan Development Criteria

A. Water Supply

1. Potentially important source reducing demand

o (QULENTIYS for potable supplies
2. Reliability 2. High reliability
3. Cost 3. Reasonable

B. Environmental factors

1. Environmental Water Needs 1. Reduces instream flows—Ilow to moderate

impact
2. Habitat 2. Possible low impact
3. Cultural Resources 3. None or low impact
4. Bays and Estuaries 4. None or low impact
5. Threatened and Endangered Species 5. Potential impact
6. Wetlands 6. None or low impact
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City of Bryan Lake Bryan Reuse

Description of Option

The City of Bryan currently irrigates the Traditions Golf Course with Type 2 treated
wastewater effluent from Thompson’'s Creek WWTP, a small package treatment plant
located near the golf course with a capacity of 2.0 MGD. The City has two other WWTPs,
Burton Creek and Still Creek, that produce effluent requiring additional treatment to meet
Type 1 reuse water requirements. There are several parks, ball fields, and other green
spaces dispersed throughout the City that could be irrigated with reuse water if the
wastewater could be treated and distributed economically. However, these green spaces
do not individually have large irrigation water demands and are located a significant
distance from the existing wastewater treatment plant. Therefore, irrigation reuse options
were not evaluated.

The City is considering two alternate reuse projects using treated supplies from Still
Creek WWTP to either offset potable demand (Option 1) or as indirect potable reuse
(Option 2). Option 1 consists of a reuse project to deliver Type 1 treated wastewater to
Bryan Utilities Lake, a small lake associated with a power generation plant (Figure 3.4-1).
The City has periodically supplied potable water to this lake for extended periods at a
rate of up to 3,000 gpm (4.32 MGD). This option will replace a portion of this potable
water demand with a wastewater reuse supply having a peak capacity of 1,500 gpm
(2.16 MGD). Since Bryan Utilities Lake is used for recreational purposes, this option
includes additional treatment at Still Creek WWTP to supply Type 1 reuse water to the
lake. The reuse water supply will be delivered at a continuous daily rate during periods of
demand, so no storage is required. The project yield is based on an average demand of
2.16 MGD for 3 months during each year.

Option 2 utilizes similar infrastructure to deliver treated effluent to Bryan Ultilities Lake for
blending and subsequent treatment to drinking water standards and combining it with
existing groundwater supply. However, reuse supplies will be delivered at a uniform rate
of 2.16 MGD. An advanced water treatment facility consisting of low-pressure
membranes, reverse osmosis and advanced oxidation would be constructed nearby to
treat blended supplies from Bryan Utilities Lake. The location of the WTP has not been
selected and would be subject to availability of land.

Available Supply

The water supply that would be potentially available for Bryan would be that portion of
their wastewater effluent stream that has suitable uses within an economical distance
from the treatment plant. The City of Bryan has confirmed that it plans to reuse all of its
treated wastewater by 2070. The Still Creek WWTP Year 2070 Estimated WWTP
Effluent is 5,621 acft/yr (5.02 MGD). The Burton Creek WWTP Year 2070 Estimated
WWTP Effluent is 15,209 acft/yr (13.58 MGD).
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Figure 3.4-1. Bryan Reuse Option 1 and Option 2
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Table 3.4-3. Cost Estimate Summary: Option 1 Reuse for Bryan Utilities Lake Supply

Estimated Costs

Item

for Facilities

Transmission Pipeline (12 in dia., 6 miles)

Transmission Pump Station(s) & Storage Tank(s)

Wastewater Treatment Plant Upgrades

Total Cost Of Facilities

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation

Land Acquisition and Surveying (34 acres)

Interest During Construction (4% for 1 years with a 1% ROI)

Total Cost Of Project

Annual Cost

Debt Service (5.5 percent, 20 years)

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)

Intake, Pipeline, Pump Station (1% of Cost of Facilities)

Water Treatment Plant (2.5% of Cost of Facilities)

Pumping Energy Costs (128,384 kW-hr @ 0.09 $/kW-hr)

Total Annual Cost

Available Project Yield (acft/yr), based on a Peaking Factor of 4

Annual Cost of Water ($ per acft)

Annual Cost of Water ($ per 1,000 gallons)

Table 3.4-4. Required Facilities — Bryan Indirect Potable Reuse Option 2

2.16 MGD, Scenario 2; existing WWTP requires additional tertiary treatment to meet type

Treatment Upgrade

New WTP

Pump Station

Intake & Pump Station
Storage Tank

Pipeline

Available Project Yield

1 standards and addition of chlorine for distribution

2.2 MGD Advanced WTP (low pressure membranes, RO, advanced oxidation)

174 hp (Booster); 2.16 MGD capacity to deliver peak capacity at uniform rate

43 hp; 2.3 MGD capacity to deliver from Lake Bryan to Advanced WTP
None

31,000 ft of 12-inch pipe

2.19 MGD (2,419 acftlyr)

$2,610,000
$1,249,000
$3,455,000
$7,314,000

$2,429,000

$214,000
$838,000
$297,000
$11,092,000

$780,000

$26,000
$31,000

$635,000
$10,000
$1,482,000

605
$2,450
$7.52
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Table 3.4-5. Cost Estimate Summary: Option 2 Indirect Potable Reuse for Bryan

Estimated Costs
Iltem -
for Facilities

Intake Pump Stations $3,379,000
Transmission Pipeline (12 in dia., 6 miles) $2,784,000
Transmission Pump Station(s) & Storage Tank(s) $1,309,000
WWTP Improvements $3,439,000
Advanced Water Treatment Plant (2.2 MGD) $17,558,000
Total Cost Of Facilities $28,469,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $9,825,000
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation $255,000
Land Acquisition and Surveying (41 acres) $1,455,000
Interest During Construction (4% for 1 years with a 1% ROI) $1,101,000
Total Cost Of Project $41,105,000
Annual Cost

Debt Service (5.5 percent, 20 years) $2,892,000

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $28,000
Intake, Pipeline, Pump Station (1% of Cost of Facilities) $117,000
Water Treatment Plant (2.5% of Cost of Facilities) $543,000
Advanced Water Treatment Facility $2,213,000
Pumping Energy Costs (1,418,459 kW-hr @ 0.09 $/kW-hr) $106,000
Purchase of Water ( acft/yr @ $/acft) $0
Total Annual Cost $5,899,000
Available Project Yield (acft/yr), based on a Peaking Factor of 1 2,419
Annual Cost of Water ($ per acft) $2,439
Annual Cost of Water ($ per 1,000 gallons) $7.48

3.4.5 Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.4-6, and the option meets each criterion. The City of Bryan might select Option
1 or Option 2 as a reuse strategy.

Before pursuing wastewater reuse Option 1, Bryan will need to investigate concerns that
would include at a minimum:

o Amount of treated effluent available, taking into consideration downstream water
commitments and discharge permit restrictions;
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Supply of indirect potable reuse would require a TCEQ discharge permit for returning
treated effluent to Bryan Utilities Lake, as well as TCEQ approval of the new surface
water supply from the lake. Approval of a TCEQ discharge permit would likely require
water quality modeling of Bryan Utilities Lake to help determine effluent limits for
dissolved oxygen, biochemical oxygen demand, ammonia-nitrogen and potentially other
constituents. Requirements specific to pipelines needed to link wastewater treatment
facilities to reuse water users may include:

e U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

e TPDES Storm Water Pollution Prevention Plan;

e TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

e Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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City of Bryan — Miramont Reuse

Description of Option

In addition to the Lake Bryan reuse project options, the City of Bryan is also considering
a reuse project to meet summer peaking needs of the Miramont Country Club from the
Burton Creek WWTP. The Burton Creek WWTP is rated for 8 MGD with average daily
flow of 5.6 MGD that can meet Type Il reuse requirements. The Miramont uses three
wells on the property to pump to onsite ponds which are used to irrigate the golf course,
rights of way and landscaping. In the peak irrigation months, the Miramont is using
approximately 1.6 MGD to irrigate and maintain pond levels. The Miramont’s irrigation
supply is currently backed up by the City’s potable water system. Figure 3.5-1 shows the
potential route for reuse water to Miramont Country Club.

If Type | effluent is required for the golf course, the Burton Creek WWTP would require
tertiary treatment.

Available Supply

The City of Bryan has confirmed that it plans to reuse all of its treated wastewater by
2070. The Burton Creek WWTP Year 2070 Estimated WWTP Effluent is 15,210 acft/yr
(13.58 MGD).

Environmental Issues
Environmental impacts could include:

e Possible low impact on instream flows below discharge points due to reduced
effluent return flow rates;

e Possible increased water quality to remaining stream flows;

e Possible negative impact to fish and wildlife habitat with reduced stream flows;
and

o Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.5-1.

Engineering and Costing

The required improvements to implement a wastewater reuse supply for the Miramont
Country Club are summarized in Table 3.5-2. Project and annual costs are included in
Table 3.5-3. The total project cost is estimated at $3,894,000 with an average annual
cost of $315,000.
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Figure 3.5-1 Bryan Miramont Reuse
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Table 3.5-3. Cost Estimate Summary: Bryan Miramont Reuse Project

Estimated Costs

Item for Facilities

Pump Station (1.6 MGD) $585,000
Transmission Pipeline (12 in dia., 4 miles) $2,097,000
Total Cost Of Facilities $2,682,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $834,000
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation $120,000
Land Acquisition and Surveying (22 acres) $153,000
Interest During Construction (4% for 1 years with a 1% ROI) $105,000
Total Cost Of Project $3,894,000
Annual Cost

Debt Service (5.5 percent, 20 years) $274,000

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $21,000

Intakes and Pump Stations (2.5% of Cost of Facilities) $15,000
Pumping Energy Costs (67906 kW-hr @ 0.09 $/kW-hr) $5,000
Total Annual Cost $315,000
Available Project Yield (acft/yr) 600
Annual Cost of Water ($ per acft), based on a Peaking Factor of 3 $525
Annual Cost of Water ($ per 1,000 gallons), based on a Peaking Factor of 3 $1.61

3.5.5 Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.5-4, and the option meets each criterion. Before pursuing wastewater reuse,
the City of Bryan will need to investigate concerns that would include at a minimum:

¢ Amount of treated effluent available, taking into consideration downstream water
commitments and discharge permit requirements.

e Capital costs of constructing needed distribution systems connecting the
treatment facilities to the areas of reuse.

e Public acceptance of this water management strategy.

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:
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Cedar Park Reuse

Description of Option

The City of Cedar Park WWTP has a permitted average effluent discharge of 2.5 MGD.
Cedar Park is currently applying reuse as a water supply to Brushy Creek Sports Park
through indirect reuse. Reuse supply available to the Sports Park is on average 32
acft/year (0.03 MGD). During peak demand the supply requirement to the Sports Park
and other Public Works can be as great as 0.35 MGD. The City also has a contract with
Avery Ranch golf course to provide up to 1 MGD of reuse water. The City operates a
Water Reclamation Facility that treats water to Type 1 standards. The City can
accommodate another 1 MGD of treated water for additional reuse applications. Two
parks, Milburn Park and Fenway Park, have been identified as potential locations for
additional reuse supply.

Locations of the Cedar Park WWTP plant, water reclamation facility, and proposed
transmission pipelines, ground storage tanks, and pump stations are shown in Figure
3.6-1.

Available Supply
The planned capacity of the Cedar Park Reuse project is 1 MGD (1,120 acft/yr).

Environmental Issues
Environmental impacts could include:

e Possible low impact on instream flows below discharge points due to reduced
effluent return flow rates;

e Possible increased water quality to remaining stream flows;

e Possible negative impact to fish and wildlife habitat with substantially reduced
stream flows; and

o Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.6-1.
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3.6.4  Engineering and Costing

The required improvements to implement a wastewater reuse supply Cedar Park are
summarized in Table 3.6-2. The project requires a 1 MGD pump station along with a 1
MG storage tank located at the Cedar Park WWTP. A 2.84 mile, 14-inch diameter pipe
would deliver the reuse supply to Fenway Park and Milburn Park. Distribution lines not
included in this cost estimate would deliver irrigation supply to both parks.

Table 3.6-2. Required Facilities — Cedar Park Reuse

. 300 HP at Cedar Park WWTP; 1 MGD capacity for peak deliver at uniform rate to
Pump Stations .
Fenway and Milburn Parks
Storage Tanks 1 MG; balancing storage at Cedar Park WWTP
Pipelines 15,000 ft of 14-inch pipe; from Cedar Park WWTP to Fenway and Milburn Park

Available Project Yield 1.0 MGD (1,140 acft/yr)

The total costs for developing a wastewater reuse supply for Fenway Park and Milburn
Park are shown in Table 3.6-3. The project will have an estimated total capital cost of
$7,184,000 and an annual cost of $608,000. This cost translates to a $543 per acft or
$1.67 per 1,000 gallons unit cost of the reuse water.
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Table 3.6-3. Cost Estimate Summary: Cedar Park Reuse

Item

Estimated Costs

for Facilities

Primary Pump Station (1 MGD)

Transmission Pipeline (14 in dia., 2.84 miles)

Storage Tanks (Other Than at Booster Pump Stations)
Total Cost Of Facilities

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (31 acres)
Interest During Construction (4% for 1 years with a 1% ROI)

Total Cost Of Project

Annual Cost
Debt Service (3.5 percent, 20 years)
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Pumping Energy Costs (276,085 kW-hr @ 0.08 $/kW-hr)

Total Annual Cost

Available Project Yield (acft/yr), based on a Peaking Factor of 1
Annual Cost of Water ($ per acft)
Annual Cost of Water ($ per 1,000 gallons)

$1,956,000
$1,819,000
$1,297,000
$5,072,000

$1,684,000

$100,000
$135,000
$193,000
$7,184,000

$505,000

$31,000
$49,000
$23,000
$608,000

1,120
$543
$1.67
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Table 3.6-4. Comparison of Cedar Park Reuse Option to
Plan Development Criteria

A. Water Supply

1. Quantity 1
2. Reliability 2
3. Cost 3
B. Environmental factors
1. Environmental Water Needs 1
2. Habitat 2.
3. Cultural Resources 3
4. Bays and Estuaries 4.

C. Impact on Other State Water Resources

D. Threats to Agriculture and Natural Resources

E. Equitable Comparison of Strategies Deemed

Feasible

F. Requirements for

G. Third Party Social and Economic Impacts from

. Sufficient for intended uses
. High reliability

. Reasonable

. Reduces instream flows—possible low impact
Possible low impact
. None or low impact

None or low impact

No apparent negative impacts on state water resources;

benefit accrues to demand centers by more efficient use of

available water supplies; no effect on navigation

Generally

shortages

positive effect to agriculture and natural resources

by avoiding need for new supplies

Option is considered to meet municipal and industrial

Interbasin Transfers Not applicable

Voluntary Redistribution supplies

Could offset the need for voluntary redistribution of other

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:
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TCEQ authorization to reuse domestic wastewater under 30 TAC Chapter 210

(“210 authorization”);

U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for

construction; and other activities;

TPDES Storm Water Pollution Prevention Plan;

TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned

streambeds; and

Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be

required from TPWD if a dewatering

event is required during construction.
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City of Cleburne Reuse

Description of Option

The City of Cleburne obtains its water supply from Lake Pat Cleburne, Lake Aquilla, and
groundwater from the Trinity Aquifer. Lake Pat Cleburne, which is owned and operated
by the City, impounds runoff from Nolan Creek for storage and use. The city also has
contracted with the Brazos River Authority (BRA) for water supply from Lake Aquilla
(5,300 acftlyr), from the BRA System (4,700 acft/yr), and from the BRA System with a
Lake Whitney diversion (5,000 acft/yr). The city owns and operates six wells that produce
water from the Trinity Aquifer.

The City of Cleburne has embraced the beneficial use of reuse water as a viable water
management strategy to meet anticipated future shortages. The city plans to reuse
available wastewater supplies to help meet its projected deficit in the year 2070 and has
received an authorization from TCEQ for 8,440 acre feet (7.5 MGD) to allow reuse of all
authorized discharges.

Available Supply

The City currently supplies 1.2 MGD (1,344 acft/yr) of reuse water directly to a Brazos
Electric Power Cooperative power plant located north of the city for use as cooling water.
The City of Cleburne owns and operates the existing reuse water treatment facility
located on the City’s wastewater treatment plant site. The facility is rated for 2.5 MGD
capacity and utilizes inclined plate clarification technology to produce a Type 1 effluent. A
16-inch diameter reuse water transmission line exists along the east side of the city to
convey reuse water from the wastewater facility to the power plant and for irrigation of a
sports complex.

In addition to the existing reuse line, the city plans to develop a new West Loop
Reclaimed Water Line and Pump Station to meet other identified reuse water needs.
This project would include a 20-inch diameter reclaimed water pipeline on the west side
of the city (Figure 3.7-1), which would carry water from the existing treatment facility to
Lake Pat Cleburne functioning as a form of indirect potable reuse (IPR). The West Loop
Reuse Pipeline will be sized to convey 6 MGD but will only carry 2 MGD at the time of
completion because of high TDS levels in the wastewater treatment plant’s influent.
However, the City of Cleburne plans to construct a small, 1.25 MGD industrial
wastewater treatment plant in the north of the city, which will supply direct reuse to its
industrial customers. This new treatment facility will also reduce the TDS levels in the
existing WWTP’s influent allowing the city to capitalize on the West Loop’s full 6 MGD
capacity. Due to treatment losses, it is estimated that this 1.25 MGD treatment facility will
provide 0.80 MGD to the city’s industrial customers. A 16-inch diameter extension of the
West Loop that would carry water north of Lake Pat Cleburne is also being considered by
the city but has not been decided on. Coupled with a booster pump station and treatment
plant expansion, this extension could convey an additional 2.5 MGD to potential reuse
customers.
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The West Loop will be sized to meet a peak daily capacity of 6.0 MGD. Demands for the
reuse water are anticipated to increase from 3.2 MGD in 2020 to 4.9 MGD by 2045 as
indicated in Table 3.7-1.

Table 3.7-1. Projected Reuse Demands for Cleburne Reuse Project

3.7.3

Municipal Water Supply 2,240
Brazos Electric Power Plant 1,232
James Hardie Manufacturing 919
Municipal Golf Course & Airport 582
Cleburne ISD 358
Sports Complex 112
Future Commercial Development 67
Total Demand (acft/yr) 5,511

Environmental Issues

The City of Cleburne has filed for, and received, an authorization from TCEQ to reuse all
effluent discharged pursuant to TPDES Permit No. 10006-001 and new outfall 003. The
city is also in the process of amending its Chapter 210 Use of Reclaimed Water
authorization to supply reuse water for irrigation to the sports complex facility planned
east of the city, and to supplement industrial scenarios for fracking. Additional future
reuse will require further amendment of the city’s reuse authorization.

Expansion of the reuse water treatment facilities would involve relatively low
environmental impacts:

o Reduced effluent discharges to the wastewater outfall could have a low impact
on environmental water needs and instream flows.

e For potential future reuse within areas a reasonable distance from the existing
reclaimed water pipeline, pipeline construction would be limited since available
capacity in the existing 16-inch reclaimed water pipeline is currently
underutilized.

¢ Reduced effluent discharges would reduce the BOD stream loading.

A summary of environmental issues is presented in Table 3.7-2.
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Figure 3.7-1. Cleburne Reuse
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Table 3.7-3. Cost Estimate Summary Cleburne Reuse Phase 1

Estimated Costs

Item for Facilities

Primary Pump Station (2 MGD) $1,541,000
Transmission Pipeline (20 in dia., 4.5 miles) $5,284,000
TOTAL COST OF FACILITIES $6,825,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $2.398.000
Contingencies (30% for pipes & 35% for all other facilities) e
Environmental & Archaeology Studies and Mitigation

Interest During Construction (3% for 1 years with a 0.5% ROI) $274,000
TOTAL COST OF PROJECT $10,202,000
ANNUAL COST

Debt Service (3.5 percent, 20 years)

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $53,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $39,000
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $85,000
TOTAL ANNUAL COST $895,000
Available Project Yield (acft/yr) 2,240
Annual Cost of Water ($ per acft), based on PF=1 $400
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $79
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Table 3.7-4. Cost Estimate Summary Cleburne Reuse Phase 2

Estimated Costs

Primary Pump Station (6 MGD)
Transmission Pipeline (16 in dia., 8.3 miles)
Transmission Pump Station(s) & Storage Tank(s)

TOTAL COST OF FACILITIES

Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all other
facilities)

Environmental & Archaeology Studies and Mitigation

Land Acquisition and Surveying (27 acres)

Interest During Construction (3% for 1 years with a 0.5% ROI)

TOTAL COST OF PROJECT

ANNUAL COST
Debt Service (3.5 percent, 20 years)
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Water Treatment Plant

Pumping Energy Costs (1485685 kW-hr @ 0.08 $/kW-hr)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft), based on PF=1

Annual Cost of Water After Debt Service ($ per acft), based on
PF=1

Annual Cost of Water ($ per 1,000 gallons), based on PF=1

Annual Cost of Water After Debt Service ($ per 1,000 gallons),
based on PF=1

$8,934,000
$7,550,000
$3,150,000

$19,634,000

$6,495,000

$417,000
$1,409,000
$769,000

$28,724,000

$2,021,000

$92,000
$260,000
$200,000

$362,000
$2,935,000

5,377
$546
$170

$1.67

$0.52
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Table 3.7-5. Comparison of Cleburne Reuse Option to Plan Development Criteria

A. Water Supply
1. Quantity

2. Reliability
3. Cost

B. Environmental factors
1. Environmental Water Needs

2. Habitat

3. Cultural Resources

4. Bays and Estuaries

5. Threatened and Endangered Species

6. Wetlands

C. Impact on Other State Water Resources

D. Threats to Agriculture and Natural Resources

E. Equitable Comparison of Strategies Deemed
Feasible

F. Requirements for Interbasin Transfers

G. Third Party Social and Economic Impacts from
Voluntary Redistribution
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1. Potentially important source, up to 25 percent of
demand

2. High reliability

3. Reasonable

1. Produces instream flows—Ilow to moderate
impact

2. Possible low impact
3. None or low impact
4. None or low impact
5. Potential impact

6. None or low impact

No apparent negative impacts on state water resources;
benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources
by avoiding need for new supplies

Option is considered to meet municipal and industrial
shortages

Not applicable

Could offset the need for voluntary redistribution of other
supplies
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City of College Station Non-Potable Reuse

Description of Option

The City of College Station is currently applying reuse as a water supply from the Carters
Creek WWTP for irrigation at Veterans Park and other customers. The City has obtained
TCEQ Reclaimed Water Type 1 permits to utilize treated wastewater from the Lick Creek
and Carters Creek WWTPs. The City is considering expanding the reuse system and is
conducting a strategy study to determine the most cost effective system. One option
(called the Irrigation Option) is to provide 103 acft/yr irrigation supply to Post Oak Mall,
Central Park and a planned Industrial Park located to the west of Carters Creek WWTP.
Although average annual demand for these three facilities totals approximately 103
acft/yr, the reuse system must be sized to meet the peak irrigation demand during the
summer months, which is about 0.25 MGD or 282 acft/yr.

The location of the current system and possible future expansion is shown in Figure
3.8-1. As shown on the map, Veterans Park and Crescent Pointe are north of Carters
Creek WWTP within the current service area; and, the Post Oak Mall, Central Park and a
planned Industrial Park are to the west of Carters Creek WWTP. A summary of irrigation
demand for existing and planned customers is included in Table 3.8-1.

Available Supply

The water supply that would be potentially available for College Station would be that
portion of their wastewater effluent stream that has suitable uses within an economical
distance from the treatment plant. The annual effluent flow from the Carters Creek
WWTP for the year 2017 was 6,887 acft/yr (6.15 MGD).

College Station wastewater treatment plants include Carters Creek and Lick Creek
WWTPs. The combined Year 2070 Estimated WWTP Effluent for these plants is 24,703
acft/yr (22.05 MGD).
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Figure 3.8-1. College Station Non-Potable Reuse
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3.8.4

Engineering and Costing

The irrigation option will include a pump station at the wastewater treatment plant, a
pipeline for customers west of Texas Hwy 6, and ground storage at the end of the
pipeline to balance the daily supply and hourly demand. The distribution facilities are
sized to deliver the total daily demand in a 12-hour period. Pumping facilities are sized
to deliver the water to a ground storage tank near the irrigation demand. Distribution
pumps and pipelines would draw water from the storage tank as needed. The required
improvements to implement a wastewater reuse supply for College Station are
summarized in Table 3.8-3. The total costs for expanding the reuse system are shown in
Table 3.8-4. The unit cost of a reuse supply could potentially be decreased by the
addition of other users within an economical distance from the WWTP(s).

Table 3.8-3. Required Facilities — College Station Reuse for Veterans Park Irrigation

Treatment Upgrade

Pump Station(s)

0.09 MGD, Scenario 1; existing WWTP meets type 1 reuse standards, requiring only the
addition of chlorine for distribution

Expansion of existing reuse pump station with dedicated pumps - 5 HP to deliver
average demand of 0.09 MGD in 12 hours

Storage Tank 0.18; Store one days treated reuse water at the end of the pipeline

Pipeline

11,278 ft of 6-inch pipe

Available Project Yield 0.09 MGD (103 acft/yr)

3.8.5

Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.8-5 and the option meets each criterion. Before pursuing wastewater reuse,
College Station will need to investigate concerns that would include at a minimum:

e Amount of treated effluent that is available and not committed under separate
contracts;

e Potential other users, primarily individual large-scale users that could utilize non-
potable water (e.g., certain industries) and irrigated lands (e.g., golf courses and
park areas); and

e Capital costs of constructing needed distribution systems connecting the
treatment facilities to the areas of reuse.

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

e U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

e Texas Pollutant Discharge Elimination System (TPDES) Storm Water Pollution
Prevention Plan;

e TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and
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e Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.

Table 3.8-4. Cost Estimate Summary: College Station Non-Potable Reuse

ltem Estimated Costs
for Facilities

Transmission Pipeline (6 in dia., 2 miles) $800,000
Primary Pump Station(s) & Storage Tank(s) $773,000
Storage Tanks (Other Than at Booster Pump Stations) $937,000
Water Treatment Plant (0.1 MGD) $23,000
Total Cost Of Facilities $2,533,000

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and

Contingencies (30% for pipes & 35% for all other facilities) HIABUDL
Environmental & Archaeology Studies and Mitigation $53,000
Surveying (17 acres) $25,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $96,000
Total Cost Of Project $3,553,000
Annual Cost
Debt Service (3.5 percent, 20 years) $250,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $17,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $19,000
Water Treatment Plant (2.5% of Cost of Facilities) $14,000
Pumping Energy Costs (35784 kW-hr @ 0.09 $/kW-hr) $1,000
Total Annual Cost $301,000
Available Project Yield (acft/yr), based on a Peaking Factor of 2.725 103
Annual Cost of Water ($ per acft) $2,922
Annual Cost of Water ($ per 1,000 gallons) $8.97
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Table 3.8-5. Comparison of College Station Non-Potable Reuse Option to
Plan Development Criteria

A. Water Supply

1. Quantity 1. Potentially important source, up to 25 percent of

demand
2. Reliability 2. High reliability
3. Cost 3. Reasonable

B. Environmental factors

1. Environmental Water Needs 1. Produces instream flows—Ilow to moderate

impact
2. Habitat 2. Possible low impact
3. Cultural Resources 3. None or low impact
4. Bays and Estuaries 4. None or low impact
5. Threatened and Endangered Species 5. Possible impact
6. Wetlands 6. None or low impact

No apparent negative impacts on state water resources;
C. Impact on Other State Water Resources benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources

D. Threats to Agriculture and Natural Resources - -
by avoiding need for new supplies

E. Equitable Comparison of Strategies Deemed Option is considered to meet municipal and industrial
Feasible shortages

F. Requirements for Interbasin Transfers Not applicable

G. Third Party Social and Economic Impacts from  Could offset the need for voluntary redistribution of other
Voluntary Redistribution supplies
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College Station Direct Potable Reuse

Description

The City of College Station is considering two options to utilize its treated wastewater for
potable uses. One option that is described in Chapter 8.2 purifies the city’s treated
effluent and utilizes an aquifer storage and recovery (ASR) wellfield to store potable
supplies for peaking demands. The second option described in this section, purifies the
supplies and blends it back with the City’s treated water sources for subsequent
distribution. The concept for the City of College Station (College Station) Direct Potable
Reuse project is to:

o Utilize existing wastewater effluent as the source of water for direct potable
reuse. For 2013-2017, the average effluent discharges from Carters Creek
WWTP and Lick Creek WWTP were 6.13 and 1.22 million gallons per day
(MGD), respectively.

o A new Water Treatment Plant and Advance Wastewater Treatment Plant
(AWWTP) would be located near the Carters Creek WWTP. Effluent from the
much smaller Lick Creek WWTP would be transported to the AWWTP through a
new pipeline.

e The AWWTP would treat the treated wastewater effluent with: (1) Low Pressure
Membrane, (2) Reverse Osmosis, and (3) Oxidation before sending the water
through a WTP as additional buffer and credit toward required log removal.

A schematic showing the location of the project is shown in Figure 3.9-1. New facilities
required for this option are the pump station and wastewater transmission pipeline from
Lick Creek WTP and Carters Creek WTP, advanced water treatment plant, interconnects
between AWWTP, WTP and College Station’s distribution system.

Available Yield

College Station wastewater treatment plants include Carters Creek and Lick Creek
WWTPs. The combined Year 2070 Estimated WWTP Effluent for these WWTP plants is
24,703 acft/yr (22.05 MGD).
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Figure 3.9-1. Location of College Station’s Direct Potable Reuse Project
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e Currently, several log removal required by TCEQ: 5.5 log crypto, 6 log giardia, 8
log virus (after secondary/tertiary WWTP) means that the city would need to
provide additional treatment barriers beyond an AWWTP in order to achieve
expected log removals. This analysis assumes construction of a new WTP to
provide the additional log removals.

This water supply option has been compared to the plan development criteria, as shown
in Table 3.9-3, and the option meets each criterion.

Table 3.9-2. Cost Estimate Summary: College Station DPR Project Option

Estimated Costs
Item o
for Facilities

Pump Stations (7.7 MGD) $4,134,000
Transmission Pipelines (24 in dia., 0.5 miles and 10 in dia., 6.6 miles) $3,207,000
Two Water Treatment Plant (7.4 MGD) $18,671,000
Advanced Water Treatment Facility (7.4 MGD) $33,929,000
Integration, Relocations, & Other $250,000
TOTAL COST OF FACILITIES $60,191,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $20,907,000
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation $351,000
Land Acquisition and Surveying (43 acres) $475,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $2,253,000
TOTAL COST OF PROJECT $84,177,000
ANNUAL COST

Debt Service (3.5 percent, 20 years) $5,923,000
Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $35,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $103,000
Water Treatment Plant $1,348,000
Pumping Energy Costs (3,396,219 kW-hr @ 0.08 $/kW-hr) $272,000
Purchase of Water ( acftlyr @ $/acft) $0
TOTAL ANNUAL COST $10,909,000
Available Project Yield (acft/yr), based on a Peaking Factor of 1 8,232
Annual Cost of Water ($ per acft) $1,325
Annual Cost of Water ($ per 1,000 gallons) $1.86
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Table 3.9-3. Comparison of College Station DPR Option to Plan Development Criteria

A. Water Supply

1. Quantity 1. Does not fully shortages
2. Reliability 2. High reliability
3. Cost 3. High

B. Environmental factors

1. Environmental Water Needs 1. Low to moderate impact
2. Habitat 2. Low to moderate impact
3. Cultural Resources 3. None or low impact

4. Bays and Estuaries 4. Low impact

5. Threatened and Endangered Species 5. Possible impact

6. Wetlands 6. None or low impact
Impact on Other State Water Resources None

Threats to Agriculture and Natural Resources None

Equitable Comparison of Strategies Deemed Option is considered in an attempt to meet municipal
Feasible and industrial shortages

F. Requirements for Interbasin Transfers Not applicable

G. Third Party Social and Economic Impacts from

Voluntary Redistribution NETE

3.9-5 | October 2020



2021 Brazos G Regional Water Plan | Volume Il
Wastewater Reuse | College Station Direct Potable Reuse

This page intentionally left blank.

October 2020 | 3.9-6



3.10
3.10.1

3.10.2

3.10.3

2021 Brazos G Regional Water Plan | Volume II I_)?
Wastewater Reuse | City of Georgetown Reuse

City of Georgetown Reuse

Description of Option

The City of Georgetown has an annual effluent discharge of 1.3 MGD from the Dove
Springs Wastewater Treatment Plant (WWTP). Dove Springs WWTP has a permitted
average effluent discharge at 2.5 MGD. Georgetown applies treated effluent as a source
of reuse water with average reuse volume equal to 0.75 MGD in a year. Another 0.55
MGD of treated water could potentially be used for reuse purposes. Two potential
options for reuse were considered. The preferred reuse option would be to connect a
reclaimed water supply line from Dove Springs WWTP to the existing reclaimed irrigation
lines. The proposed reuse pipeline from Dove springs WWTP would be 2.41 miles. Dove
Springs WWTP is assumed to treat effluent to a Type 1 quality.

Locations of the Dove Springs WWTP plant, ground storage tank, pump stations and
transmission pipeline are shown in Figure 3.10-1.

Available Supply
The planned capacity of the Georgetown Reuse project is 1.3 MGD (1,456 acft/yr).

Environmental Issues
Environmental impacts could include:

e Possible low impact on instream flows below discharge points due to reduced
effluent return flow rates;

e Possible increased water quality to remaining stream flows;

e Possible low impact on recharge rates in Edwards Aquifer due to reduced
effluent return flow rates;

e Possible negative impact to fish and wildlife habitat with substantially reduced
stream flows; and

e Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.10-1.
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Engineering and Costing

The required improvements to implement a wastewater reuse supply Georgetown are
summarized in Table 3.10-2. The project requires a 5.2 MGD pump station along with a
storage tank located at the Dove Springs WWTP. A 2.35 mile, 16-inch diameter pipe
would deliver the reuse supply to the existing reuse system. This section does not
include costs for potential distribution lines from the proposed reuse pipeline system.

Table 3.10-2. Required Facilities —Georgetown Reuse

Pump Stations

160 HP at Dove Springs WWTP; 5.2 MGD capacity to deliver at peak capacity at uniform
rate.

Storage Tanks 1.3 MG; balancing storage at Dove Springs WWTP.

Pipelines

12,800 ft of 16-inch pipe; from Dove Springs to East View High School

Available Project Yield 1.3 MGD (1,456 acft/yr)

The total costs for developing a wastewater reuse supply from Dove Springs WWTP are
shown in Table 3.10-3. The project will have an estimated total capital cost $6,270,000
and an annual cost of $508,000. This cost translates to a $349 per acft or $1.07 per
1,000 gallons unit cost of the reuse water.

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

e TCEQ authorization to reuse domestic wastewater under 30 TAC Chapter 210
(“210 authorization”);

e U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

e TPDES Storm Water Pollution Prevention Plan;

e TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

e Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.

3.10-3 | October 2020



2021 Brazos G Regional Water Plan | Volume Il
Wastewater Reuse | City of Georgetown Reuse

Table 3.10-3. Cost Estimate Summary: Georgetown Reuse

Estimated Costs

L= for Facilities

Primary Pump Station (1.3 MGD) $1,202,000
Transmission Pipeline (18 in dia., 2.41 miles) $1,812,000
Storage Tanks (Other Than at Booster Pump Stations) $1,429,000
Total Cost Of Facilities $4,443,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and $1,464,000
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation $111,000
Land Acquisition and Surveying (19 acres) $84,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $168,000
Total Cost Of Project $6,270,000
Annual Cost

Debt Service (3.5 percent, 20 years) $441,000

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $32,000

Intakes and Pump Stations (2.5% of Cost of Facilities) $30,000
Pumping Energy Costs (55500 kW-hr @ 0.08 $/kW-hr) $5,000
Total Annual Cost $508,000
Available Project Yield (acft/yr), based on a Peaking Factor of 1 1,456
Annual Cost of Water ($ per acft) $349
Annual Cost of Water ($ per 1,000 gallons) $1.07
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Table 3.10-4. Comparison of Georgetown Reuse Option to

Plan Development Criteria

A. Water Supply
1. Quantity
2. Reliability
3. Cost
B. Environmental factors
1. Environmental Water Needs
2. Habitat
3. Cultural Resources

4. Bays and Estuaries

C. Impact on Other State Water Resources

D. Threats to Agriculture and Natural Resources

E. Equitable Comparison of Strategies Deemed
Feasible

F. Requirements for Interbasin Transfers

G. Third Party Social and Economic Impacts from
Voluntary Redistribution

3.10-5 | October 2020

1
2.
3

4.

. Sufficient for intended uses
. High reliability

. Reasonable

. Reduces instream flows—possible low impact
Possible low impact
. None or low impact

None or low impact

No apparent negative impacts on state water resources;
benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally
by avoidin

positive effect to agriculture and natural resources
g need for new supplies

Option is considered to meet municipal and industrial

shortages

Not applicable

Could offs
supplies

et the need for voluntary redistribution of other



2021 Brazos G Regional Water Plan | Volume Il
Wastewater Reuse | City of Georgetown Reuse

This page intentionally left blank.

October 2020 | 3.10-6



2021 Brazos G Regional Water Plan | Volume I I_)?
Wastewater Reuse | Waco WMARSS Reuse Projects

3.11 Waco WMARSS Reuse Projects

Since the 2011 Brazos G Regional Plan, Waco Metropolitan Area Regional Sewerage
System (WMARSS) has constructed the Sandy Creek Energy Associates (SCEA)
Project which provides 15,000 acft/yr of treated effluent from the WMARSS Central
Wastewater Treatment Plant to the SCEA power plant. WMARSS continues to consider
the development of four wastewater reuse systems to supply reuse water to customers.
These reuse systems are referred to as the Waco North China Spring reuse, Flat Creek
Interceptor Project and Bull Hide (3.5MGD) through the Bull Hide Creek, 1-84 reuse and
Bellmead/Lacy Lakeview reuse projects. Future projects would consider supplying an
additional 3,920 acft/yr.

Assuming simultaneous implementation of the other reuse projects, potential available
supply from the Flat Creek Reuse Project would be 7,114 acft/yr in 2020, and the full
7,847 acft/yr (7 MGD) capacity sometime prior to 2030. The Year 2011 effluent from
WMARSS was 25,355 acftlyr (22.6 MGD). The Year 2070 estimated effluent from
WMARSS is 36,370 acft/yr (32.5 MGD). These options consist of integrated reuse
projects to deliver Type 1 reuse water from the existing WMARSS Central Wastewater
Treatment Plant located southeast of Waco along the Brazos River and from the Bull
Hide WWTP.

Locations of each of the Waco reuse projects including treatment plants, proposed
transmission pipelines, ground storage tanks, and pump stations are shown in Figure
3.11-1. Descriptions of each of the options are included in Sections 3.11.1 through
3.11.5.
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Figure 3.11-1. Locations of Waco Area Reuse Projects
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3.11.1 WMARSS Bellmead/Lacy-Lakeview Reuse

Description of Option

WMARSS is considering the development of a wastewater reuse system to supply reuse
water to customers within the Cities of Bellmead and Lacy-Lakeview. This option
consists of an integrated reuse project to deliver Type 1 reuse water from the existing
WMARSS Central WWTP located southeast of Waco along the Brazos River. Treated
reuse water would be transported to the industrial and municipal sectors of Bellmead and
Lacy Lakeview. Locations of the WMARSS Central WWTP plant, and proposed
transmission pipelines, ground storage tanks, and pump stations are shown in Figure
3.11-2.

The transmission system will be capable of delivering 2 MGD (2,242 acft/yr) of treated
reuse water from the WMARSS Central WWTP. Supplies to the two cities are divided
equally at 50% of the planned system capacity. This Type 1 reuse water may be utilized
for landscape irrigation at existing or future parks, schools, ball fields, and other green
spaces. Reuse water may also potentially supply existing or future industrial customers.
Available Supply

The planned capacity of the WMARSS Bellmead/Lacy Lakeview Reuse project is 2 MGD
(2,242 acftlyr).

Environmental Issues

Environmental impacts could include:

e Possible low impact on instream flows below discharge points due to reduced
effluent return flow rates;

e Possible increased water quality to remaining stream flows;

o Possible negative impact to fish and wildlife habitat with substantially reduced
stream flows; and

e Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.11-1.

3.11-3 | October 2020



2021 Brazos G Regional Water Plan | Volume II I_)?
Wastewater Reuse | Waco WMARSS Reuse Projects

Engineering and Costing

The required improvements to implement a wastewater reuse supply for Bellmead and
Lacy-Lakeview are summarized in Table 3.11-2. The project requires a 2 MGD pump
station along with a 1.5 MG storage tank located at the WMARSS Central WWTP. A 5
mile, 12-inch diameter pipe would deliver the reuse supply to the Bellmead city limits.
Distribution lines not included in this cost estimate would deliver supply to Lacy-Lakeview
and customers of the two cities.

Table 3.11-2. Required Facilities — WMARSS Bellmead/Lacy-Lakeview Reuse

Pump Stations 124 HP at WMARSS Central WWTP; 2 MGD capacity to deliver at uniform rate to

Bellmead
Storage Tanks 1.5 MG; balancing storage at WMARSS Central WWTP
Pipelines 51,000 ft of 12-inch pipe; from WMARSS Central WWTP to |-35 Pump Station

Available Project Yield 2.0 MGD (2,240 acft/yr); total yield for all Bellmead/Lacy-Lakeview projects supplied

The total costs for developing a wastewater reuse supply for Bellmead and Lacy-
Lakeview are shown in Table 3.11-3. The project will have an estimated total project cost
of $8,038,000 and an annual cost of $949,000. This cost translates to a unit cost of $424
per acft or $1.30 per 1,000 gallons.
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Table 3.11-3. Cost Estimate Summary: WMARSS Bellmead/Lacy Lakeview Reuse

Estimated
Costs
for Facilities
Transmission Pipeline (12 in dia., 5 miles) $2,619,000
Transmission Pump Station(s) & Storage Tank(s) $1,089,000
Storage Tanks (Other Than at Booster Pump Stations) $1,956,000
Total Cost Of Facilities $5,664,000

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and Contingencies

(30% for pipes & 35% for all other facilities) SILERLT
Environmental & Archaeology Studies and Mitigation $144,000
Land Acquisition and Surveying (31 acres) $107,000
Interest During Construction (4% for 1 years with a 1% ROI) $272,000
Total Cost Of Project $8,038,000
Annual Cost
Debt Service (5.5 percent, 20 years) $673,000
Operation and Maintenance

Pipeline, Wells, anql_ _Storage Tanks (1% of Cost of Facilities) Intake, Pipeline, Pump Station $46 000

(1% of Cost of Facilities) '

Intakes and Pump Stations (2.5% of Cost of Facilities) 27,000
Pumping Energy Costs (664,977 kW-hr @ 0.09 $/kW-hr) Pumping Energy Costs (714391 kW-hr @ $60.000
0.09 $/kW-hr) :
Purchase of Water (2,240 acft/yr @ 63.66 $/acft)Purchase of Water (2240 acft/yr @ 54.44 $/acft) $143,000
Total Annual Cost $949,000
Available Project Yield (acft/yr), based on a Peaking Factor of 1 2,240
Annual Cost of Water ($ per acft) $424
Annual Cost of Water ($ per 1,000 gallons) $1.30
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Table 3.11-4. Comparison of WMARSS Bellmead/Lacy-Lakeview Reuse Option to
Plan Development Criteria

A. Water Supply
1. Quantity
2. Reliability
3. Cost

1. Sufficient for intended uses
2. High reliability

3. Reasonable

B. Environmental factors

1. Environmental Water Needs

2. Habitat

3. Cultural Resources

1. Reduces instream flows—possible low impact
2. Possible low impact
3

. None or low impact

4. Bays and Estuaries 4. None or low impact

No apparent negative impacts on state water resources;

C. Impact on Other State Water Resources benefit accrues to demand centers by more efficient use of

D. Threats to Agriculture and Natural Resources

available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources
by avoiding need for new supplies

E. Equitable Comparison of Strategies Deemed Option is considered to meet municipal and industrial

Feasible

shortages

F. Requirements for Interbasin Transfers Not applicable

G. Third Party Social and Economic Impacts from  Could offset the need for voluntary redistribution of other
Voluntary Redistribution supplies

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

TCEQ authorization to reuse domestic wastewater under 30 TAC Chapter 210
(“210 authorization”);

U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

TPDES Storm Water Pollution Prevention Plan;

TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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3.11.2

WMARSS Bull Hide Creek Reuse

Description of Option

WMARSS is considering the development of a wastewater reuse system to supply reuse
water to customers within the Cities of Hewitt and Lorena. This option consists of an
integrated reuse project to deliver Type 1 reuse water from the WMARSS Bull Hide
Creek WWTP located approximately 1.2 miles southeast of [-35 on Bull Hide Creek.
Treated reuse water from this satellite plant would be transported to the industrial and
municipal sectors of Hewitt and Lorena. Locations of the proposed reuse treatment plant,
transmission pipelines, ground storage tanks, and pump stations are shown in Figure
3.11-3.

The potential reuse water demand for the City of Hewitt and Lorena is based upon
hydraulic constraints of the transmission system. The transmission system will be
capable of delivering 1.5 MGD (1,681 acft/yr) of treated reuse water from the WMARSS
Bull Hide Creek WWTP. The planned system provides Hewitt with 1,233 acft/yr (1.1
MGD) of reuse water and 448 acft/yr (0.4 MGD) of reuse water to Lorena. This Type 1
reuse water may be utilized for landscape irrigation at existing or future parks, schools,
ball fields, and other green spaces. Reuse water may also potentially supply existing or
future industrial customers.

Available Supply

The capacity for the WMARSS Bull Hide Creek WWTP is 1.5 MGD (1,681 acft/yr).

Environmental Issues
Environmental impacts could include:

e Possible low impact on instream flows below discharge points due to reduced
effluent return flow rates;

e Possible increased water quality to remaining stream flows;

e Possible negative impact to fish and wildlife habitat due to reduced stream flows;
and

e Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.11-5.
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Figure 3.11-3. WMARSS Bull Hide Creek Reuse
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Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.11-8, and the option meets each criterion. Before pursuing wastewater reuse,
the WMARSS entities will need to investigate concerns that would include at a minimum:

¢ Amount and timing of treated effluent available.

e Potential users, primarily individual large-scale users that could utilize non-
potable water (e.g., certain industries) and irrigated lands (e.g., golf courses and
park areas).

e Capital costs of constructing needed distribution systems connecting the
treatment and transmission facilities to the ultimate points of end use.

Table 3.11-7. Cost Estimate Summary: WMARSS Bull Hide Creek Reuse

Item Esti matec_j _Qosts
for Facilities

Transmission Pipeline (12 in dia., 5 miles) $1,053,000
Transmission Pump Station(s) & Storage Tank(s) $1,981,000
Storage Tanks (Other Than at Booster Pump Stations) $928,000
Total Cost Of Facilities $5,089,000

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and

Contingencies (30% for pipes & 35% for all other facilities) $1,702,000
Environmental & Archaeology Studies and Mitigation $174,000
Land Acquisition and Surveying (39 acres) $135,000
Interest During Construction (4% for 1 years with a 1% ROI) $249,000
Total Cost Of Project $7,349,000
Annual Cost
Debt Service (5.5 percent, 20 years) $615,000
Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $40,000

Intakes and Pump Stations (2.5% of Cost of Facilities) $26,000

Water Treatment Plant (2.5% of Cost of Facilities) $69,000
Pumping Energy Costs (652,313 kW-hr @ 0.09 $/kW-hr) $55,000
Purchase of Water (1,681 acft/yr @ 54.44 $/acft) $107,000
Total Annual Cost $912,000
Available Project Yield (acft/yr), based on a Peaking Factor of 1 1,681
Annual Cost of Water ($ per acft) $543
Annual Cost of Water ($ per 1,000 gallons) $1.66
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Table 3.11-8. Comparison of WMARSS Bull Hide Creek Reuse Option to
Plan Development Criteria

A. Water Supply

1. Quantity 1. Sufficient for intended uses
2. Reliability 2. High reliability
3. Cost 3. Reasonable

B. Environmental factors

1. Environmental Water Needs

2. Habitat

3. Cultural Resources

1. Reduces instream flows—possible low impact
2. Possible low impact
3

. None or low impact

4. Bays and Estuaries 4. None or low impact

No apparent negative impacts on state water resources;

C. Impact on Other State Water Resources benefit accrues to demand centers by more efficient use of

D. Threats to Agriculture and Natural Resources

available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources
by avoiding need for new supplies

E. Equitable Comparison of Strategies Deemed Option is considered to meet municipal and industrial

Feasible

shortages

F. Requirements for Interbasin Transfers Not applicable

G. Third Party Social and Economic Impacts from  Could offset the need for voluntary redistribution of other
Voluntary Redistribution supplies

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

TCEQ authorization to reuse domestic wastewater under 30 TAC Chapter 210
(“210 authorization”);

U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

TPDES Storm Water Pollution Prevention Plan;

TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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3.11.3 WMARSS Flat Creek Reuse

Description of Option

WMARSS is considering the development of a wastewater reuse system to supply reuse
water to customers within the City of Waco. This option consists of an integrated reuse
project to deliver Type 1 reuse water from the existing WMARSS Central WWTP located
southeast of Waco along the Brazos River. Treated reuse water from the WMARSS
Central WWTP would be transported to the industrial and municipal sectors of Waco and
the Cottonwood Creek Golf Course. Locations of the existing reuse treatment plant, and
proposed transmission pipelines, ground storage tanks, and pump stations are shown in
Figure 3.11-4. Approximately 42,000 feet of 20-inch diameter pipeline has been
constructed extending from the WMARSS Central WWTP to Interstate 1-35.

The potential reuse water demand for the City of Waco is assumed to be the entire
amount of available yield (7,847 acft/yr) from the WMARSS Central WWTP. This Type 1
reuse water may be utilized for landscape irrigation at existing or future parks, schools,
ball fields, and other green spaces. Reuse water may also potentially supply existing or
future industrial customers. Discussions with industrial customers indicate that public-
private partnerships may be viable project funding option. The transmission system will
be capable of delivering 7 MGD (7,847 acft/yr) of treated reuse water from the WMARSS
Central WWTP.

Available Supply

The WMARSS system is contracted to supply 15,000 acft/yr (13.4 MGD) of the treated
effluent from the WMARSS system to the SCEA Power Plant (Section 3.6.1). An
additional 3,920 acft/yr (3.5 MGD) would be supplied through the Bull Hide Creek and
Bellmead/Lacy Lakeview reuse projects. The Year 2011 effluent from WMARSS was
25,355 acft/yr (22.62 MGD). The Year 2070 estimated effluent from WMARSS is 36,370
acft/yr (32.5 MGD). Assuming simultaneous implementation of the other reuse projects,
potential available supply from the Flat Creek Reuse Project would be the full 7,847
acft/yr (7 MGD) capacity sometime by 2020.

Environmental Issues

Environmental impacts could include:

e Possible low impact on instream flows below discharge points due to reduced
effluent return flow rates;

e Possible increased water quality to remaining stream flows;

o Possible negative impact to fish and wildlife habitat due to reduced stream flows;
and

e Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.11-9.
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Figure 3.11-4. WMARSS Flat Creek Reuse
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reuse, the WMARSS entities will need to investigate concerns that would include at a
minimum:

Amount and timing of treated effluent available.

Potential users, primarily individual large-scale users that could utilize non-
potable water (e.g., certain industries) and irrigated lands (e.g., golf courses and
park areas).

Capital costs of constructing needed distribution systems connecting the
treatment facilities to the areas of reuse.

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

TCEQ authorization to reuse domestic wastewater under 30 TAC Chapter 210
(“210 authorization”);

U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

TPDES Storm Water Pollution Prevention Plan;

TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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Table 3.11-11. Cost Estimate Summary: WMARSS Flat Creek Reuse

Estimated Costs
Item o
for Facilities

Capital Costs

Upgrade to WMARSS Intake & Pump Station (7 MGD) $1,923,000
Two Ground Storage Tanks @ WMARSS (1.5 MG) $3,033,000
Transmission Pipeline (20 in dia., 1 miles) $974,000
Transmission Pipeline (12 in dia.,1.3 miles) $586,500
Transmission Pump Station @ 1-35 (2 MGD) $1,426,000
Ground Storage Tank @ 1-35 ( 1.0 MG) $1,297,000
Total Cost Of Facilities $8,995,000
Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all other $4,887,000
facilities)
Environmental & Archaeology Studies and Mitigation $120,000
Land Acquisition and Surveying (16 acres) $143,000
Interest During Construction (4% for 1 years with a 1% ROI) $677,000
Total Cost Of Project $20,014,000
Annual Cost
Debt Service (5.5 percent, 20 years) $1,675,000
Operation and Maintenance
- 0

Eleﬁs?lliltri‘:s’,)we"s’ and Storage Tanks (1% of Cost of $59,000

Intakes and Pump Stations (2.5% of Cost of Facilities) $207,000
Pumping Energy Costs (3,384,493 kW-hr @ 0.09 $/kW-hr) $305,000
Purchase of Water (7,847 acft/yr @ 63.66 $/acft) $500,000
Total Annual Cost $2,746,000
Available Project Yield (acft/yr) 7,847
Annual Cost of Water ($ per acft) $350
Annual Cost of Water ($ per 1,000 gallons) $1.07
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Table 3.11-12. Comparison of Flat Creek Reuse Option to Plan Development Criteria

A. Water Supply
1. Quantity
2. Reliability
3. Cost
B. Environmental factors
1. Environmental Water Needs
2. Habitat
3. Cultural Resources

4. Bays and Estuaries

C. Impact on Other State Water Resources

D. Threats to Agriculture and Natural Resources

E. Equitable Comparison of Strategies Deemed
Feasible

F. Requirements for Interbasin Transfers

G. Third Party Social and Economic Impacts from
Voluntary Redistribution

1
2.
3

4.

. Sufficient for intended uses
. High reliability

. Reasonable

. Reduces instream flows—possible low impact

Possible low impact

. None or low impact

None or low impact

No apparent negative impacts on state water resources;
benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources
by avoiding need for new supplies

Option is considered to meet municipal and industrial

shortages

Not applicable

Could offset the need for voluntary redistribution of other

supplies
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Waco North — China Spring WWTP

Description of Option

The City of Waco is considering the development of a sattelite wastewater treatment
plant for the area known as China Spring in the north portion of the city. The area is
isolated hydraulically from the rest of the regional sewerage and it is more cost effective
to develop a regional wastewater treatment plant than deliver the wastewater to the
central WMARSS facility. This option consists of an integrated reuse project to deliver
Type 1 reuse water from a new satellite wastewater treatment plant located north of
Waco, which would divert wastewater from a collection main of the WMARSS. Treated
reuse water from this satellite plant would be transported to Chalk Bluff WSC and the
City of Gholson. The new satellite reuse treatment plant and transmission pipeline
locations are shown in Figure 3.11-5.

The potential reuse water demand for Chalk Bluff WSC and the City of Gholson is
estimated at 30 percent of their 2070 water demand for purposes of this option. This
Type 1 reuse water may be utilized for landscape irrigation at existing or future parks,
schools, ball fields, and other green spaces. Reuse water may also potentially supply
existing or future industrial customers. For this option the transmission system to supply
reuse water for these entities also includes capacity to supply 1,264 acft/yr of reuse
water for use by Mining entities within the vicinity of the reuse transmission pipelines.
The amount of reuse water supplied to each entity for this option is summarized in Table
3.11-13.

Available Supply

The wastewater treatment plant is currently under design with an average flow of 1,120
acft/yr (1.0 MGD) at 2050. The amount of reuse water available for Waco China Spring
WWTP reuse will be limited by the wastewater flow in the collector main feeding the new
satellite reuse treatment plant. The entire wastewater stream could be used for reuse.
Environmental Issues

Environmental impacts could include:

e Possible low impact on instream flows below discharge points of WMARSS due
to reduced effluent return flow rates;

e Possible increased water quality to remaining stream flows;
e Possible low impact to fish and wildlife habitat with reduced stream flows; and

e Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.11-14.
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Figure 3.11-5. China Spring WWTP and Waco North Reuse

) f }

e Ll
) g

%;

%
Waco North Reuse
Project

%
% x %
%, > %
'y P %
( S
5
%
% J’J Y
kY v
\ C -
/3:’ E %
« = ~ %
s S
o ! A
S ‘ " \
4 L %
T 3, 4 5 ) i T Ll O S
% 8
¢ LY X
- 3 b ;
b S o
Legend
A
% s @  Ground Storage Tank
s
L S a el W wwrp
b Sy T e
283 % Proposed Reuse
P & Pipalino Route
>
N
5 & L 3 0 £
7 5 °‘>,_( “ve 0 2000 4000
§ %, oy —
% g s Sources: £3n, HERE, Garfing USGTrternap, INCRENENT 1 NHGan, Esn Jspan, MET | Ean Crins o
anothe GIS %
UdalolisvO11Texas G5 Profects: 10025705 03 Brazos G 2021 Plamihiap DocsiXDsiReuse. StategyiChinaSprings. Retise. Project ma

g

Eimate

Table 3.11-13. Waco North Potential Reuse Water Demand

Reuse

Entity

Chalk Bluff WSC
Gholson WSC

McLennan County Mining

Total

2070
Demand
(acftlyr)

243
450

4,216

Water
Demand
(acft/yr)

73
135

1,264

3,709
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Table 3.11-15. Cost Estimate Summary: WMARSS Waco North Reuse

Estimated
item Costs
for
Facilities

Primary Pump Stations (1.1 MGD) $1,001,000
Transmission Pipeline (10 in dia., 11 miles) $4,772,000
Storage Tanks (Other Than at Booster Pump Stations) $3,100,000
Water Treatment Plants (1.0 MGD) $9,318,000
Total Cost Of Facilities $18,191,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and Contingencies $6,128,000
(30% for pipes & 35% for all other facilities)
Environmental & Archaeology Studies and Mitigation $369,000
Land Acquisition and Surveying (65 acres) $324,000
Interest During Construction (4% for 1 years with a 1% ROI) $876,000
Total Cost Of Project $25,888,000
Annual Cost
Debt Service (5.5 percent, 20 years) $2,166,000
Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $79,000

Intakes and Pump Stations (2.5% of Cost of Facilities) $25,000

Water Treatment Plant (2.5% of Cost of Facilities) $642,000
Pumping Energy Costs (437,254 kW-hr @ 0.09 $/kW-hr) $39,000
Total Annual Cost $2,951,000
Available Project Yield (acft/yr), based on a Peaking Factor of 1 1,120
Annual Cost of Water ($ per acft) $2,635
Annual Cost of Water ($ per 1,000 gallons) $8.08
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Table 3.11-16. Required Facilities —China Spring- Waco North
WWTP New 1.0 MGD satellite reuse WWTP

Pump Station 80 hp; 1.0 MGD capacity to deliver at uniform rate to storage tanks at Chalk Bluff WSC
and Gholson with 27 psi residual pressure

Storage Tank 1 MG; balancing storage at new satellite reuse plant; 0.1 MG tanks for Gholson and
Chalk Bluff WSC

Pipeline 18,250 ft of 10-inch pipe; 40,702 ft of 8-inch pipe

Available Project Yield Total yield is 1.0 MGD: 1.0 MGD (1,120 acft/yr) delivered, and 1.0 MGD available at
plant.

Table 3.11-17. Required Facilities — Chalk Bluff WSC

Treatment Upgrade Purchase 0.07 MGD treated reuse water from Waco

Pump Station 52 hp; 0.26 MGD capacity to deliver peak daily capacity in 6 hours at 60 psi; shared use
of segment 1 pump station

Storage Tank 0.07 MG; Store one days treated reuse water at tank near Chalk Bluff WSC demand

Pipeline Shared use of pipeline segment 1

Available Project Yield 0.07 MGD (73 acft/yr), yield is based on 30 percent of total year 2070 demand to be used
for irrigation and/or industrial customers

Table 3.11-18. Required Facilities — Gholson

Treatment Upgrade Purchase 0.12 MGD treated reuse water from Waco

Pump Station 79 hp; 0.48 MGD capacity to deliver peak daily capacity in 6 hours at 60 psi; shared use
of segment 1 pump station

Storage Tank 0.12 MG; Store one days treated reuse water at tank in Gholson

Pipeline Shared use of pipeline segments 1 and 2

Available Project Yield 0.12 MGD (135 acft/yr), yield is based on 30 percent of total year 2070 demand to be
used for irrigation and/or industrial customers
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Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.11-19, and the option meets each criterion. Before pursuing wastewater reuse,
the Waco North entities will need to investigate concerns that would include at a
minimum:

Amount of treated effluent available, taking into consideration downstream water
commitments and discharge permit requirements.

Potential users, primarily individual large-scale users that could utilize non-
potable water (e.g., certain industries) and irrigated lands (e.g., golf courses and
park areas).

Capital costs of constructing needed distribution systems connecting the
treatment facilities to the areas of reuse.

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

TPDES Storm Water Pollution Prevention Plan;

TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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Table 3.11-19. Comparison of Waco North China Spring Reuse Option to Plan

Development Criteria

A. Water Supply
1. Quantity

2. Reliability
3. Cost

B. Environmental factors
1. Environmental Water Needs

2. Habitat

3. Cultural Resources

4. Bays and Estuaries

5. Threatened and Endangered Species

6. Wetlands

C. Impact on Other State Water Resources

D. Threats to Agriculture and Natural Resources

E. Equitable Comparison of Strategies Deemed
Feasible

F. Requirements for Interbasin Transfers

G. Third Party Social and Economic Impacts from
Voluntary Redistribution
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1. Potentially important source, up to 25 percent of
demand

2. High reliability

3. Reasonable

1. Produces instream flows—Ilow to moderate
impact

2. Possible low impact
3. None or low impact
4. None or low impact
5. Potential impact

6. None or low impact

No apparent negative impacts on state water resources;
benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources
by avoiding need for new supplies

Option is considered to meet municipal and industrial
shortages

Not applicable

Could offset the need for voluntary redistribution of other
supplies
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3.11.5

WMARSS 1-84 Indirect Potable Reuse

Description of Option

The City of Waco is pursuing the development of a satellite wastewater treatment plant
known as 1-84 Corridor WWTP to service rapid growth in the -84 area west of Waco.
Conveying water from the 1-84 area to existing WMARSS wastewater plants would be
costly and inefficient; and therefore, a satelite 1.5 MGD (1,680 acft/yr) WWTP is being
planned for construction. The treated effluent from the proposed WWTP will outfall into
the Harris Creek, a tributary to Lake Waco. Discharge from the plant will be treated to
Level | standards for indirect potable reuse.

The treated effluent from the plant would mix with the natural streamflow of Harris Creek
and travel 5.8 miles to Lake Waco. Travel time to Lake Waco and residence time in the
lake will need to be determined. From the reservoir, the indirect reuse supply would be
blended with water in the lake and supplement the WTP intake for the Mt. Carmel
Drinking Water Treatment Plant. The new satellite reuse treatment plant, transmission
pipeline, and outfall are shown in Figure 3.11-6.

Available Supply

The wastewater treatment plant is currently under design with an average flow of 1,680
acft/yr (1.5 MGD) at 2050. All flow will be considered indirect reuse supply. The amount
of reuse water available for Waco 1-84 WWTP indirect reuse will be limited by the
wastewater flow in the collector main feeding the new satellite wastewater treatment
plant. The entire wastewater stream could be considered for reuse.

Environmental Issues

Environmental impacts could include:

e Possible low impact on instream flows below discharge points on Harris Creek
due to increased effluent return flow rates;

e Possible decreased water quality to stream flows;
e Possible low impact to fish and wildlife habitat with increased stream flows; and

e Possible negative impact to threatened and endangered species depending on
habitat and stream flow requirements.

A summary of environmental issues is presented in Table 3.11-20.
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Engineering and Costing

This option has a total project cost of $28,249,000 and an annual cost of $6,234,000. A

summary of costs is included in Table 3.11-21.

Table 3.11-21. Cost Estimate Summary: WMARSS Waco 1-84 Indirect Potable Reuse

Item Esti matec_j _Cpsts
for Facilities

Primary Pump Stations (1.5 MGD)
Transmission Pipeline (12 in dia., 2.3 miles)
Wastewater Treatment Plants (1.5 MGD)

Total Cost Of Facilities

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities)

Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (65 acres)

Interest During Construction (4% for 1 years with a 1% ROI)

Total Cost Of Project

Annual Cost

Debt Service (5.5 percent, 20 years)

Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Water Treatment Plant (2.5% of Cost of Facilities)

Pumping Energy Costs (436,285 kW-hr @ 0.09 $/kW-hr)

Total Annual Cost

Available Project Yield (acft/yr), based on a Peaking Factor of 1
Annual Cost of Water ($ per acft)
Annual Cost of Water ($ per 1,000 gallons)

$600,000
$3,010,000
$13,928,000
$17,538,000

$6,161,000

$1,237,000
$1,344,000

$1,473,000
$28,249,000

$1,988,000

$35,000
$15,000
$3,976,000
$229,000
$6,234,000

1,680

$3,711
$11.39
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Table 3.11-22. Required Facilities -Waco 1-84

WWTP New 1.5 MGD satellite WWTP
Pump Station 31 hp; 1.5 MGD capacity to deliver at uniform rate to outfall on Harrison Creek
Pipeline 12,038 ft of 12-inch pipe

Available Project Yield Total yield is 1.5 MGD: 1.5 MGD (1,680 acft/yr) delivered to outfall

Implementation Issues

This water supply option has been compared to the plan development criteria, as shown
in Table 3.11-23, and the option meets each criterion. Before pursuing wastewater reuse,
the Waco 1-84 entities will need to investigate concerns that would include at a minimum:

e Environmental impact of the effluent and increased flow in the rivers and
streams.

e Water quality impacts on the surrounding area.

Supply of reuse wastewater requires a TCEQ permit. Requirements specific to pipelines
needed to link wastewater treatment facilities to reuse water users may include:

e U.S. Army Corps of Engineers Section 404 permit(s) for pipeline stream
crossings; discharges of fill into wetlands and waters of the United States for
construction; and other activities;

e TPDES Storm Water Pollution Prevention Plan;

e TPWD Sand, Shell, Gravel and Marl permit for construction in state-owned
streambeds; and

e Aquatic Resource Relocation Plan (ARRP) and a relocation permit may be
required from TPWD if a dewatering event is required during construction.
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Table 3.11-23. Comparison of Waco 1-84 Reuse Option to Plan Development Criteria

A. Water Supply

1. Quantity 1. Potentially important source, up to 25 percent of

demand
2. Reliability 2. High reliability
3. Cost 3. Reasonable

B. Environmental factors

1. Environmental Water Needs 1. Produces instream flows—low to moderate

impact
2. Habitat 2. Possible low impact
3. Cultural Resources 3. None or low impact
4. Bays and Estuaries 4. None or low impact
5. Threatened and Endangered Species 5. Potential impact
6. Wetlands 6. None or low impact

No apparent negative impacts on state water resources;
C. Impact on Other State Water Resources benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation

Generally positive effect to agriculture and natural resources

D. Threats to Agriculture and Natural Resources i :
by avoiding need for new supplies

E. Equitable Comparison of Strategies Deemed Option is considered to meet municipal and industrial
Feasible shortages

F. Requirements for Interbasin Transfers Not applicable

G. Third Party Social and Economic Impacts from  Could offset the need for voluntary redistribution of other
Voluntary Redistribution supplies
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Groundwater Supplies and Projects

City of Bryan Groundwater Strategies

Description of Option

The City of Bryan (Bryan) currently supplies all of its customers with water from the Sparta
and Simsboro (Carrizo-Wilcox) Aquifers in Brazos County. In 2070, Bryan has been
allocated 19,398 acft/yr from the Carrizo-Wilcox Aquifer through this regional planning
process. Bryan is projected to grow significantly over the planning period and the needs
can no longer be met solely by groundwater within Brazos County. Estimated water needs
for Bryan ranges from a surplus of about 215 acft/yr in 2020 to a shortage of about 17,161
acft/yr in in 2070. A review of the MAG for the Carrizo-Wilcox in Brazos County after
existing supplies are accounted for shows availability from 7,501 acft.yr in 2020 increasing
to about 19,893 acft/yr in 2070, accounting for the MAG Peak Factors adopted by Brazos
G and approved by the Brazos Valley Groundwater Conservation District. A review of the
MAG for the Carrizo-Wilcox in Robertson County after existing supplies are accounted for
shows groundwater availability to increase from about 10,483 acft/yr in 2020 to about
12,175 acft/yr in 2070, with little availability in the Sparta Aquifer.

To meet the future needs in the Bryan, two well fields are proposed, one in Robertson
County and an expansion of the Bryan’s current well field in Brazos County. The
Robertson County well field project contains an ultimate build out with Simsboro Formation
wells northwest of the existing Bryan well field in Brazos County. The Robertson and
Brazos well field expansions are expected to meet Bryan’s needs through 2070. Figure
5.1-1 illustrates the proposed regional groundwater system for Bryan.

Available Yield

The new production wells in Brazos and Robertson Counties produce water from the
Simsboro Formation of the Carrizo-Wilcox Aquifer. According to hydrogeologic information
of the area, the Simsboro wells are capable of producing 2,000 gpm and are 2,500 ft deep
in Robertson County and 2,800 ft in Brazos County. The TWDB has determined that the
Modeled Available Groundwater (MAG) for the Carrizo-Wilcox Aquifer in Brazos and
Robertson Counties is 99,940 in 2020 and 114,024 acft/yr in 2070, respectively,
accounting for the MAG Peak Factor in Brazos County. Three wells will be drilled with one
as a standby well.
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Figure 5.1-1. Locations of Planned Bryan Well Fields and Facilities
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The Bryan Project involves the development of a new well field in Robertson County and
the expansion of an existing well field in Brazos County, associated well collection
pipelines and pumps, upgrades to an existing water treatment plant and a transmission
pipeline. The Robertson County well field will include six Simsboro Aquifer wells, and the
Brazos County existing well field will add five Simsboro wells to the existing number.

This report section discusses the potential impacts to environmental and cultural resources

known to exist within the proposed project area.

The project area occurs in the Post Oak Savannah Vegetational Area.! Common woody
species of the Post Oak Savannah Vegetational Area include post oak (Quercus stellata),
blackjack oak (Q. marilandica), and species of hickory (Carya sp.). Grasses of this area
commonly include little bluestem (Schizachyrium scoparium), indiangrass (Sorghastrum

nutans) and switchgrass (Panicum virgatum).

Vegetation types as described by TPWD? within the project area includes Post Oak
Woods/Forest, Post Oak Woods-Forest and Grassland Mosaic, and Other Native and
Introduced Grasses areas. Descriptions of these vegetation types closely follow those

! Gould, F.W., “The Grasses of Texas,” Texas A&M University Press,

2 McMahan, Craig A, Roy G. Frye and Kirby L. Brown. 1984. The Veg
Cropland. Texas Parks and Wildlife, Austin, Texas.

College Station, Texas, 1975.

etation Types of Texas including
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included in the Post Oak Vegetational Area above. No agricultural impacts are expected
as pipelines and well locations will avoid affecting cropland.

Construction of the pipelines, pump stations and wells would involve the disturbance of
existing habitat. The proposed transmission pipeline would require a construction corridor
and maintenance corridor after completion. Significant portions of this pipeline are located
along existing rights-of-way, fencerows, and other disturbed areas including cropland,
which would reduce their overall vegetative impact. Herbaceous habitats would recover
quickly from impacts and would experience low negative impacts. Outside the maintained
right-of-way, land use would not be anticipated to change due to pipeline construction.
However, any impacts to woody vegetation would be permanent due to required pipeline,
pump and well maintenance activities.

The transmission pipeline would cross several waterbodies within the project area
including Peach, Thompsons and Campbells Creeks, and Thompsons Branch which is a
tributary of Thompsons Creek. Appropriate Best Management Practices (BMPs) used
during pipeline construction would help minimize impacts from these pipeline construction
activities. National Wetland Inventory (NWI) maps show wetlands occurring along the
transmission pipeline and within the well field areas. The Brazos well field mapped areas
include primarily freshwater ponds, however the Robertson County well field contains
numerous occurrences of several types of wetland areas including freshwater ponds,
freshwater emergent wetlands, forested/shrub wetlands and a freshwater lake. A ground
survey wetland delineation would be required to determine which of these and other
features would be affected by the project and to what extent. This delineation would
document the locations of streambeds, stream widths, quality and type of water bodies,
types of aquatic vegetation, presence of special aquatic resources and areas of
jurisdictional Waters of the U.S. likely to be disturbed during construction. Coordination
with the U.S. Army Corps of Engineers would be required for construction within waters of
the U.S. Impacts from the proposed project resulting in a loss of less than 0.5 acres of
waters of the U.S. could be covered under Nationwide Permit #12 for Utility Line Activities.

Concerns associated with the development of the two well field areas include changes in
water levels in the two aquifers drawn upon and potential impacts to the surrounding
streams, wetlands and existing water wells found near the well fields from lowered water
levels. The possibility exists that water levels in the aquifers, affected by the new wells,
could affect the habitat within the area. Waters of the U.S. found within the two-project
area well field areas include Wickson Creek in Brazos County, and Walker, Spring, Peach,
Dunn and Campbells Creeks in Robertson County.

The 2012 Texas Integrated Report - Texas 303(d) List identifies the water bodies in or
bordering Texas for which effluent limitations are not stringent enough to implement water
quality standards, and for which the associated pollutants are suitable for measurement
by maximum daily load. The most recent 303(d) List includes segments of Carters Creek
which is categorized as 5a for bacteria. Category 5a indicates that a Total Maximum Daily
Load study is underway, scheduled, or will be scheduled for one or more parameters.
Spring, Campbells, Thompsons, Still and Wickson Creeks are listed as 5b for bacteria.
Category 5b indicates that a review of the standards for one or more parameters will occur
before a management strategy is selected. Thompsons Creek is also listed for depressed
dissolved oxygen with a category of 5¢ which means that additional data will be collected
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5.1.4

and/or evaluated for one or more parameters before a management strategy is selected.
Potential impacts to existing water quality are not anticipated from this project.

The Texas Parks and Wildlife Department (TPWD) maintains a list of Rare, Threatened,
and Endangered Species of Texas by County. This list includes the federal and state
listing status and a habitat description for each species which may be a resident or migrant
through the county. TPWD regularly updates the listing status, range data, and habitat
descriptions on their published county lists, based on the most recently available data. The
current list of rare, threatened and endangered species for Brazos and Robertson counties
can be found at https://tpwd.texas.gov/qis/rtest/.

No USFWS designated critical habitat areas occur near the project area.

Engineering and Costing

The envisioned Robertson County groundwater project will be developed in phases as
necessary to meet growing needs. At ultimate build out there will be 3 Simsboro wells in
Robertson and Brazos counties, collector pipelines, and well pumps and motors, and a
transmission line that delivers the groundwater to the Bryan’s existing raw water pipelines.
In 2050, a local well field in Brazos County is proposed to supplement the Bryan’s supply
with 3 additional Simsboro wells. A transmission line and pump station from this well field
will supply this water to existing raw water pipelines at the same point as the Robertson
well field. The raw water from both well fields will be treated for disinfection and cooling
within the Bryan before distribution. When completed, this combined regional project will
have a maximum capacity of 17,474 acft/yr for the City of Bryan. The major facilities
required for this strategy are:

e Simsboro wells
e Well field collection pipeline(s)
e Transmission pipeline/pump stations
e Upgrade to existing Water Treatment Plant
The approximate locations of these facilities are displayed in Figure 5.1-1.

The Robertson County Simsboro wells were assumed to be 2,500 feet deep and have a
peaking capacity of 4,000 gpm. Power costs were estimated by calculating the horsepower
needed to operate the wells and pump stations to deliver raw water from the well fields to
an interconnect with the existing infrastructure. Costs were included for leasing property
necessary to obtain groundwater permits, and for anticipated third party well mitigation
activities to compensate for lowered pumping levels in existing wells.

Based on these assumptions, it is estimated that the water obtained through the Robertson
county well field to Bryan will have a unit cost of $523 per acft (Table 5.1-1) during debt
service.

The Brazos County Simsboro wells were assumed to be 2,800 feet deep and have a
peaking capacity of 4,000 gpm. Power costs were estimated by calculating the horsepower
needed to operate the wells and pump station to deliver the raw water to the tie in with the
existing infrastructure. Costs were included for leasing property necessary to obtain
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groundwater permits, and for anticipated third party well mitigation activities to compensate
for lowered pumping levels in existing wells.

Based on these assumptions, it is estimated that the water obtained through the Brazos
County well field to Bryan will have a unit cost $471 per acft (Table 5.1-2) during debt
service.

5.1.5 Implementation Issues

Implementation of the City of Bryan Groundwater Strategies with well fields in Brazos and
Robertson Counties could involve limited conflicts with other planned water supply
projects. The development of groundwater in the Carrizo-Wilcox Aquifer in the Brazos G
Area must address several issues. Major issues include:

e Acquisition of water rights from land owners,

e Exposure to groundwater conservation district rules that may reduce groundwater
production if regional drawdown exceeds allowable limits,

e Changes in regulations by groundwater conservation districts,
e Changes in the MAG,
e Impact on:

o Endangered and threatened wildlife species,

o Water levels in the aquifer,

o Baseflow in streams, and

o Wetlands.

Substantial drawdown in existing wells, and
e Competition with others in the area for groundwater.

This water supply option has been compared to the plan development criteria, as shown
in Table 5.1-3, and the option meets each criterion.
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Table 5.1-1. Cost Estimate Summary for Robertson County Well Field for Bryan

Estimated Costs

Primary Pump Station (17.8 MGD)
Transmission Pipeline (36 in dia.,8.2 miles)
Well Fields (Wells, Pumps, and Piping)
Water Treatment Plant (17.8 MGD)

TOTAL COST OF FACILITIES
Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all other
facilities)
Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (132 acres)
Interest During Construction (3% for 1 years with a 0.5% ROI)
TOTAL COST OF PROJECT
ANNUAL COST
Debt Service (3.5 percent, 20 years)
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Water Treatment Plant
Pumping Energy Costs (7085455 kW-hr @ 0.08 $/kW-hr)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft), based on PF=2

Annual Cost of Water After Debt Service ($ per acft), based on
PF=2

Annual Cost of Water ($ per 1,000 gallons), based on PF=2

Annual Cost of Water After Debt Service ($ per 1,000 gallons),
based on PF=2

$5,365,000
$15,128,000
$15,184,000
$1,009,000

$36,686,000

$12,084,000

$338,000
$800,000
$1,373,000

$51,281,000

$3,608,000

$303,000
$134,000
$605,000
$567,000
$5,217,000
9,973

$523
$161
$1.61

$0.50
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Table 5.1-2. Cost Estimate Summary for Brazos County Well Field for Bryan

Estimated Costs

Item

for Facilities

Primary Pump Station (13.4 MGD)
Transmission Pipeline (30 in dia., 3.5 miles)
Well Fields (Wells, Pumps, and Piping)
Water Treatment Plant (13.4 MGD)

TOTAL COST OF FACILITIES
Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all other
facilities)

Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (74 acres)
Interest During Construction (3% for 1 years with a 0.5% ROI)

TOTAL COST OF PROJECT

ANNUAL COST
Debt Service (3.5 percent, 20 years)

Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Water Treatment Plant
Pumping Energy Costs (4532762 kW-hr @ 0.08 $/kW-hr)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft), based on PF=2

Annual Cost of Water After Debt Service ($ per acft), based on
PF=2

Annual Cost of Water ($ per 1,000 gallons), based on PF=2

Annual Cost of Water After Debt Service ($ per 1,000 gallons),
based on PF=2
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$2,285,000
$5,328,000
$16,405,000
$760,000

$24,778,000

$8,406,000

$208,000
$396,000
$930,000

$34,718,000

$2,443,000

$217,000
$57,000
$456,000
$363,000
$3,536,000
7,501

$471
$146
$1.45

$0.45
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Table 5.1-3. Comparison of Bryan Regional Groundwater Option to Plan Development
Criteria

A. Water Supply

1. Quantity
2. Reliability
3. Cost

Environmental factors

1. Environmental Water Needs

2. Habitat

3. Cultural Resources

4. Bays and Estuaries

5. Threatened and Endangered Species

6. Wetlands

Impact on Other State Water Resources
Threats to Agriculture and Natural Resources

Equitable Comparison of Strategies Deemed
Feasible

Requirements for Interbasin Transfers

. Third Party Social and Economic Impacts
from Voluntary Redistribution

Meets Demands
High

Low to Moderate

None
None
None
None
Low impact
None
None
None

Option is considered in an attempt to meet
municipal and industrial shortages

Not applicable

None
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College Station Groundwater Strategies

Description of Option

The City of College Station (College Station) currently supplies all its customers with
groundwater from the Sparta, Carrizo and Simsboro Aquifers in Brazos County. In 2070,
College Station has been allocated 16,264 acft of Carrizo-Wilcox Aquifer and 606 to 745
acft from the Sparta Aquifer through this regional planning process. College Station is
projected to more than double in population over the planning period and the needs can
no longer be met with existing wells. Estimated water needs for College Station range
from about 3,492 acft/yr in 2030 to 13,360 acft/yr in 2070. A review of the MAG for the
Carrizo-Wilcox shows remaining availability ranging from 7,501 to 19,893 acft/yr from
2020 to 2070, but some of this availability will be utilized by other WUGs. The MAG
peak factor increased the total availability of water in the Carrizo-Wilcox. The proposed
project for College Station contains an ultimate build out of four 2,746 gpm Carrizo-
Wilcox wells south of College Station. Figure 5.2-1 illustrates the proposed groundwater

strategy for College Station.

Figure 5.2-1. Location of College Station Well Field and Facilities
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5.2.2 Available Yield

The Carrizo-Wilcox in Brazos County has modeled available groundwater supply which
could be used by College Station. According to hydrogeologic information in the area, the
Carrizo-Wilcox wells are capable of producing 2,746 gpm and are about 2,700 ft deep.
The TWDB has determined that the Modeled Available Groundwater (MAG) for the
Carrizo-Wilcox Aquifer in Brazos County is 57,167 acft/yr in 2070, but with the MAG peak
factor the availability increases to 65,742 acft/yr. After allowance for existing groundwater
supplies, the MAG constrained availability ranges between 6,962 acft/yr in 2020 to
19,354 acft/yr in 2070. To meet the 2070 needs for College Station, 9,796 acft/yr of this
supply would be developed.

52.3 Environmental Issues

The Local Groundwater Strategy for College Station Project involves the development of
a new well field in Brazos County utilizing water from the Carrizo-Wilcox Aquifer, a well
collection pipeline, pump stations, a water treatment plant and a transmission pipeline.
The well field will include a total of 4 wells. This report section discusses the potential
impacts to environmental and cultural resources known to exist within the proposed
project area.

The project area occurs in the Post Oak Savannah ecoregion, which lies between the
Blackland Prairie to the west and the Pineywoods to the east.! Common woody species
of this area include post oak (Quercus stellata), blackjack oak (Q. marilandica), and
species of hickory (Carya sp.). Grasses of this area normally include little bluestem
(Schizachyrium scoparium), indiangrass (Sorghastrum nutans) and switchgrass
(Panicum virgatum).

Vegetation types as described by TPWD? within the project area include Post Oak
Woods/Forest and a small area designated as crops. The Post Oak Woods/Forest
vegetation type closely follows the species descriptions included for the Post Oak
Vegetational Area above. No agricultural impacts are expected as pipelines and well
locations will avoid affecting cropland. TPWD has recently produced more detailed
vegetation maps called the Ecological Mapping Systems of Texas (EMST). The EMST
shows the project area including Blackland Prairie disturbance or tame grassland and
floodplain hardwood forest.

Construction of the collection and transmission pipelines, pump stations and wells would
involve the disturbance of existing habitat. The proposed transmission pipeline would
require a construction corridor and maintenance corridor after completion. Significant
portions of this pipeline are located along existing rights-of-way, fencerows, and other
disturbed areas, which would reduce their overall vegetative impact. Herbaceous
habitats would recover quickly from impacts and would experience low negative impacts.
Outside the maintained right-of-way, land use would not be anticipated to change due to

! Gould, F.W., “The Grasses of Texas,” Texas A&M University Press, College Station, Texas, 1975.

2 McMahan, Craig A, Roy G. Frye and Kirby L. Brown. 1984. The Vegetation Types of Texas including
Cropland. Texas Parks and Wildlife, Austin, Texas.
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pipeline construction. However, any impacts to woody vegetation would be permanent
due to required pipeline, pump and well maintenance activities.

The well field area includes sections of several creeks including Franks, Cedar, and
Boggy Creeks which flow into the Brazos River, and Peach and Alum Creeks which flow
into the Navasota River. Appropriate Best Management Practices (BMPs) used during
pipeline construction would help minimize impacts from these pipeline construction
activities. National Wetland Inventory (NWI) maps show a number of wetlands occurring
along the transmission pipeline and within the well field area. These include numerous
freshwater ponds, riverine wetlands, freshwater forested/shrub wetlands and a
freshwater lake. Two surface waters (The Brazos River [TCEQ Segment 1242] and
Carters Creek [TCEQ Segment 1209C]) were identified on the TCEQ Surface Water
Quality Viewer® within the proposed project area, or within 5 miles. Carters Creek is
shown as impaired on the Surface Water Quality Viewer, however, Segment 1209C was
not listed in either the 2018 or draft 2020 303(d) List. A ground survey wetland
delineation would be required to determine which of these and other features would be
affected by the project and to what extent. This delineation would document the locations
of streambeds, stream widths, quality and type of water bodies, types of aquatic
vegetation, presence of special aquatic resources and areas of jurisdictional Waters of
the U.S. likely to be disturbed during construction. Coverage under a Nationwide Permit
or coordination with the U.S. Army Corps of Engineers would be required for construction
within waters of the U.S.

Concerns associated with the development of the well field include changes in water
levels in the Carrizo-Wilcox Aquifer and potential impacts to the surrounding streams,
wetlands and existing water wells found near the well field from lowered water levels.
The possibility exists that water levels in the aquifers, affected by the new wells, could
also affect the habitat within the area.

The Texas Parks and Wildlife Department (TPWD) maintains a list of Rare, Threatened,
and Endangered Species of Texas by County. This list includes the federal and state
listing status and a habitat description for each species which may be a resident or
migrant through the county. TPWD regularly updates the listing status, range data, and
habitat descriptions on their published county lists, based on the most recently available
data. The current list of rare, threatened and endangered species for Brazos County can
be found at https://tpwd.texas.gov/qgis/rtest/.

According to the Information for Planning and Consultation (IPaC) website* maintained
by the U.S. Fish & Wildlife Service (USFWS), the Whooping Crane, Texas fawnsfoot,
and Navasota ladies-tresses need to be considered for the proposed project. The Least
Tern, Piping Plover, and Red Knot were also mentioned, but only need to be considered
for wind energy projects. The Whooping Crane could be a migrant through the project
area, but no adverse impacts to the Whooping Crane would be expected. The Texas
fawnsfoot is found in rivers and larger streams and Navasota Ladies-tresses is found on

3 TCEQ, Surface Water Quality Viewer. Accessible online
https://tceq.maps.arcgis.com/apps/webappviewer/index.html?id=b0ab6bac411a49189106064b70bbe77
8 accessed January 13, 2020.

4 USFWS, 2020. Information for Planning and Consultation. Accessed online
https://ecos.fws.gov/ipac/location/2CDHNRFRWZBEFN2BCFV527IIXM/resources January 13, 2020.
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5.2.4

sandy loams in openings in post oak woodlands. No USFWS designated critical habitat
areas occur near the project area. If this strategy is selected then surveys for potential
habitat for these species should be initiated and coordination with USFWS for impacts to
listed species.

According to the Texas Natural Diversity Data (TXNDD) obtained from the TPWD, there
were 56 documented occurrences state listed threatened, endangered, and SGCN
species within 5 miles of the project area these included occurrences of the following
endangered species: Houston Toad, sharpnose shiner, and Navasota ladies-tresses;
candidate species: smooth pimpleback and Texas fawnsfoot; state listed species: timber
rattlesnake; SGCN: Strecker's chorus frog, southern crawfish frog, chub shiner,
silverband shiner, eastern spotted skunk, plains spotted skunk, branched gay-feather,
bristle nailwort, Florida pinkroot, Texas meadow-rue, small-headed pipewort, and Texas
sunnybell.

Cultural resources protection on public lands in Texas is afforded by the Antiquities Code
of Texas (Title 9, Chapter 191, Texas Natural Resource Code of 1977), the National
Historic Preservation Act (P196-515), and the Archeological and Historic Preservation Act
(PL93-291). A review of Geographic Information System (GIS) shapefiles provided by the
Texas Historical Commission identified two cemeteries, Wellborn Cemetery
(approximately 300 feet east of the proposed pipeline) and Minter Springs Cemetery
located approximately 0.6 mile west of the proposed well field area. No National
Register Properties, National Register Districts, State Historic Sites, historical markers,
or other cemeteries are located within a one-mile buffer of the proposed transmission
pipeline route or well field area. Several archeological surveys have occurred adjacent to
and within the project area which indicate that the probability exists for cultural resources
to be present. An archeological review of the project area should be undertaken to more
accurately determine impacts to cultural resources.

Because the owner or controller of the project will likely be a political subdivision of the
State of Texas (i.e. municipality), they will be required to comply with the Texas
Antiquities Code prior to construction. If the project will affect waters of the United States
or wetlands, the project sponsor will also be required to coordinate with the U.S. Army
Corps of Engineers regarding impacts to these resources.

Field surveys conducted at the appropriate phase of development should be employed to
minimize the impacts of construction and operations on sensitive resources. Specific
project features, such as well fields, pump stations, water treatment plants and pipelines
generally have sufficient design flexibility to avoid most impacts or significantly mitigate
potential impacts to geographically limited environmental and cultural resource sites.

Engineering and Costing

The envisioned Carrizo-Wilcox groundwater project for the College Station will be
developed in phases as necessary to meet growing needs. At ultimate build out, in 2050,
there will be 4 new wells along with collector pipelines, pump stations, a WTP and a
transmission line that delivers the groundwater to the existing distribution system. The
water treatment plant will provide disinfection and cooling before distribution. When
completed, the new well field will have a maximum capacity of 9,796 acft/yr for College
Station. The major facilities required for this strategy are:
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e Carrizo-Wilcox wells
o Well field collection pipeline(s)
e Transmission pipeline/pump stations
e Storage tanks for cooling
o Water Treatment Plant for disinfection and cooling.
The approximate locations of these facilities are displayed in Figure 5.2-1.

The Carrizo-Wilcox wells are estimated to be 2,700 ft deep and have an estimated
capacity of 2,746 gpm. Costs included leasing the property necessary to obtain
groundwater permits, and for anticipated third party well mitigation activities to
compensate for lowered pumping levels in existing wells. Power costs were estimated by
calculating the horsepower needed to operate the wells and to lift the yield from the well
field and to transmit the water to the existing distribution system. Based on these
assumptions, it is estimated that the water obtained through the Carrizo-Wilcox well field
to College Station will have a unit cost that ranges from to $513 per acft/yr in 2020 to
$198 per acft/yr after debt service.

5.2.5 Implementation Issues

Implementation of the Local Groundwater Plan for College Station with a Carrizo-Wilcox
option could involve limited conflicts with other planned water supply projects. The
development of groundwater in the Carrizo-Wilcox Aquifers in the Brazos G Water
Planning Region must address several issues. Major issues include:

e Acquisition of water rights from landowners,

e Exposure to groundwater conservation district rules that may reduce
groundwater production if drawdown exceeds allowable limits,

e Changes in regulations by groundwater conservation districts,
o Changes in the MAG,
e Impacton:

o Endangered and threatened wildlife species,

o Water levels in the aquifer,

o Baseflow in streams, and

o Wetlands.

Substantial drawdown in existing wells, and
e Competition with others in the area for groundwater.

This water supply option has been compared to the plan development criteria, as shown
in Table 5.2-2, and the option meets each criterion.
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Table 5.2-1. Cost Estimate Summary for Carrizo-Wilcox Well Field for College Station

Estimated Costs

Item for Facilities

Primary Pump Station (17.5 MGD) $4,023,000
Transmission Pipeline (36 in dia., 2.2 miles) $5,194,000
Well Fields (Wells, Pumps, and Piping) $16,517,000
Storage Tanks (Other Than at Booster Pump Stations) $4,445,000
Water Treatment Plant (17.5 MGD) $992,000
TOTAL COST OF FACILITIES $31,171,000

Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all $10,650,000
other facilities)

Enviromental & Archaeology Studies and Mitigation $271,000
Land Acquisition and Surveying (71 acres) $646,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $1,176,000
TOTAL COST OF PROJECT $43,914,000

ANNUAL COST
Debt Service (3.5 percent, 20 years) $3,090,000

Operation and Maintenance

Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $262,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $101,000

Water Treatment Plant $595,000
Pumping Energy Costs (12252430 kW-hr @ 0.08 $/kW-hr) $980,000
TOTAL ANNUAL COST $5,028,000
Available Project Yield (acft/yr) 9,796
Annual Cost of Water ($ per acft), based on PF=2 $513
,SEEHZJaI Cost of Water After Debt Service ($ per acft), based on $198
Annual Cost of Water ($ per 1,000 gallons), based on PF=2 $1.57
Annual Cost of Water After Debt Service ($ per 1,000 gallons), $0.61

based on PF=2
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Table 5.2-2. Comparison of College Station Local Groundwater Option to Plan
Development Criteria

A.

Water Supply
1. Quantity
2. Reliability
3. Cost

Environmental factors

1. Environmental Water Needs

2. Habitat

3. Cultural Resources

4. Bays and Estuaries

5. Threatened and Endangered Species

6. Wetlands

Impact on Other State Water Resources
Threats to Agriculture and Natural Resources

Equitable Comparison of Strategies Deemed
Feasible

Requirements for Interbasin Transfers

Third Party Social and Economic Impacts
from Voluntary Redistribution
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Meets Demands
High

Low to Moderate

None
None
None
None
Low impact
None
None
None

Option is considered in an attempt to meet
municipal and industrial shortages

Not applicable

None
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Williamson County Groundwater Strategies

Description of Option

Williamson County currently meets approximately 13 percent of municipal demands with
groundwater and 87 percent with surface water. The TWDB has projected the county’s
population to grow significantly over the planning period and the future shortages cannot
be met with local groundwater. By 2070, Williamson County has approximately 162,000
acft/yr of unmet needs and limited groundwater supplies. To meet some of the future needs
in Williamson County, three well fields are proposed in Milam, Burleson and Lee Counties.
At build-out, the Burleson County well field project includes nine Sparta Aquifer wells and
23 250 gpm Yegua Jackson wells. The Lee County well field at buildout includes nine
1,000 gpm Carrizo-Wilcox Aquifer wells, and two 500 gpm Sparta Aquifer wells to
supplement the supply. . The Milam County Well field will have wells ranging from 400-
1,000 gpm for over 80 wells in the Brazos River Alluvium Aquifer. Conversations with local
groundwater conservation districts indicated that availability from the Brazos River
Alluvium Aquifer likely is overstated. Raw water pipelines from the multiple well fields will
drop off at two locations: one south and one north. The south drop off location is near the
I-30 corridor which is assumed there will be infrastructure eventually to take the supply
and deliver it to the areas with needs. The north drop off is near the BRA East Williamson
County Water Treatment Plant near Lake Granger. After treatment, pump stations and
pipelines will deliver the water through a regional system to meet needs. Figure 5.3-1
illustrates the proposed Regional Groundwater System for Williamson County.

Figure 5.3-1. Location of Regional Williamson County Well Fields and Facilities
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5.3.2

5.3.3

Available Yield

There is groundwater available within the MAG in Burleson, Lee, and Milam Counties.
Burleson County has availability in the Sparta Aquifer ranging from 750 acft/yr to 5,239
acft/yrin 2070 and from the Yegua Jackson Aquifer from 7,500 to 9,300 acft/yr. Lee County
has availability in the Carrizo-Wilcox Aquifer ranging from 6,476 acft/yr to 4,279 acft/yr
from 2020 to 2070 and Sparta Aquifer from 1,211 acft/yr from 2020 to 1,222 acft/yr from
2070. Milam County has availability in the Brazos River Alluvium Aquifer from 43,157
acft/lyr to 41,951 acft/yr, although this volume may be overstated. According to
hydrogeologic maps of the area, the Carrizo-Wilcox Aquifer wells are capable of producing
1,500 gpm and are 1,500 ft deep.

Environmental Issues

The Regional Groundwater for Williamson County Project involves the development of
three new well fields, one each in Milam, and Burleson counties, and two in Lee County,
associated well collection pipelines and pumps, two new drop-off stations (one north and
one south), and a shared distribution pipeline system. The Burleson County well field will
include 20 Sparta wells, the Lee County well field will include three Carrizo wells and five
Sparta wells. The Milam County well field will include over 80 wells in the Brazos River
Alluvium Aquifer. This report section discusses the potential impacts to environmental and
cultural resources known to exist within the proposed project area.

The western portion of the project area includes land in the Cross Timbers and Prairies
vegetational area, the central portion occurs within the Blackland Prairie vegetational area
and the eastern end including the well fields occurs in the Post Oak Savannah vegetational
area.! The Cross Timbers and Prairies vegetational area includes rolling to hilly areas
which are deeply dissected causing rapid surface drainage. Differences in soils and
topography within this area result in sudden changes in vegetation cover. Tall grasses in
this area predominantly include little bluestem (Schizachyrium scoparium var. frequens),
big bluestem (Andropogon gerardii), indiangrass (Sorghastrum nutans), and Texas
wintergrass (Nassella leucotricha). Common woody species of the Post Oak Savannah
vegetational area include post oak (Quercus stellata), blackjack oak (Q. marilandica), and
species of hickory (Carya sp.). Grasses of the Post Oak Savannah commonly include little
bluestem, indiangrass and switchgrass (Panicum virgatum).

The Blackland Prairies vegetational area includes a rolling and well-dissected vegetational
area that was historically a luxuriant tallgrass prairie dominated by little bluestem, big
bluestem, indiangrass, and dropseeds (Sporobolus sp.). During the turn of the 20th
century, the majority of the Blackland Prairie was cultivated for crops. Livestock production
within this area has increased dramatically since the 1950s and now only about half of the
area is used for cropland. Grazing pressure has caused an increase in grass species such
as sideoats grama (Bouteloua curtipendula), hairy grama (B. hirsuta), Mead’s sedge
(Carex meadii), Texas wintergrass and buffalograss (Buchloe dactyloides). Common
woody species of this area include mesquite (Prosopis glandulosa), huisache (Acacia
smallii), oak (Quercus sp.) and elm (Ulmus sp.). Oak, elm, cottonwood (Populus sp.) and

! Gould, F.W., “The Grasses of Texas,” Texas A&M University Press, College Station, Texas, 1975.
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pecan are common along drainages. No agricultural impacts are expected as pipelines
and well locations will avoid affecting cropland.

Construction of the pipelines, pumps and wells would involve the disturbance of existing
habitat. The proposed shared distribution system pipeline would require a construction
corridor and maintenance corridor after completion. Significant portions of the pipeline
segments are located along existing rights-of-way, fencerows, and other disturbed areas
including cropland, which would reduce their overall vegetative impact. Herbaceous
habitats would recover quickly from impacts and would experience low negative impacts.
Outside the maintained right-of-way, land use would not be anticipated to change due to
pipeline construction. However any impacts to woody vegetation would be permanent due
to required pipeline, pump and well maintenance.

The proposed pipeline would cross numerous waterbodies including several tributaries of
the San Gabriel River and Brushy, and Yegua Creeks. Appropriate Best Management
Practices (BMPs) used during pipeline construction would help minimize impacts from
project construction activities. National Wetland Inventory (NWI) maps show wetlands
which occur along creeks crossed by the raw water pipelines and within the well field areas.
A ground survey wetland delineation would be required to determine which of these and
other features would be affected by the project and to what extent. This delineation would
document the locations of streambeds, stream widths, quality and type of water bodies,
types of aquatic vegetation, presence of special aquatic resources and areas of
jurisdictional Waters of the U.S. likely to be disturbed during construction. Coordination
with the U.S. Army Corps of Engineers would be required for construction within waters of
the U.S. Impacts from the proposed project resulting in a loss of less than 0.5 acres of
waters of the U.S. could be covered under Nationwide Permit #12 for Utility Line Activities.

Concerns associated with the development of the three well field areas include changes
in water levels in the two aquifers and potential impacts to the surrounding streams,
wetlands or existing water wells near the well fields. The possibility exists that water levels
in the aquifers, affected by the new wells, could affect the habitat within the area. Waters
of the U.S. found within the three project well field areas include several tributaries of
Yegua Creek in Lee County, Davidson Creek in Burleson County, and Little River, Pond
Creek, and the Brazos River in Milam County.

The Draft 2018 Texas Integrated Report - Texas 303(d) List identifies the water bodies in
or bordering Texas for which effluent limitations are not stringent enough to implement
water quality standards, and for which the associated pollutants are suitable for
measurement by maximum daily load. This list includes several segments within 5 miles
of project components, including portions of Brushy Creek, Willis Creek, Little Creek, Big
Elm Creek, Mud Creek, Pin Oak Creek, Spring Creek, Davison Creek, and Middle Yegua
Creek for elevated bacteria levels. Davidson Creek was also listed for depressed dissolved
oxygen. These listed segments were classified as 5b, which means a review of standards
for one or more parameters will be conducted before a management strategy for this
segment is selected; including the possible revision to the water quality standards or 5c,
which means additional information needs to be collected or evaluated for one or more
parameters prior to selecting a management strategy.

The Texas Parks and Wildlife Department (TPWD) maintains a list of Rare, Threatened,
and Endangered Species of Texas by County. This list includes the federal and state
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listing status and a habitat description for each species which may be a resident or migrant
through the county. TPWD regularly updates the listing status, range data, and habitat
descriptions on their published county lists, based on the most recently available data. The
current list of rare, threatened and endangered species for Burleson, Lee, Milam and
Williamson counties can be found at https://tpwd.texas.qov/qis/rtest/.

The Texas Natural Diversity Database (TXNDD) was reviewed for recorded occurrences
of listed or rare species within or near the project area. This database included
documented occurrences of four federally-listed species, the sharpnose shiner (Notropis
oxyrhynchus), smooth pimpleback (Quadrula houstonensis), Texas fawnsfoot (Trunchilla
macrodon), and Navasota ladies’ tresses (Spiranthes parksii). The sharpnose shiner is
listed as endangered and was documented within the proposed Milam County well field in
the Brazos River. The smooth pimpleback and Texas fawnsfoot were listed as a federal
candidate species and state threatened; these species were documented within the
proposed Milam County well field and along the Little, Brazos, and San Gabriel Rivers in
Milam and Williamson counties. Navasota ladies’ tresses are federal and state listed
endangered; this species was documented near the Milam County well field south of the
southernmost pipeline in Milam County. The timber (canebrake) rattlesnake (Crotalus
horridus) and false spike mussel (Fusconaia mitchelli) are state listed as threatened
species. The timber (canebrake) rattlesnake was documented in Lee County within two
miles of the proposed pipeline and the false spike mussel was documented within two
miles of the proposed project pipelines in the San Gabriel and Little rivers in Milam and
Williamson counties. . Several other species of concern were identified within two miles
of the proposed well fields and pipelines. Species of concern are considered to be rare,
but are not protected by USFWS or TPWD.

Suitable habitat for federal or state listed species may exist within the project area,
however, significant impacst to these species would not be anticipated due to limited area
that will be impacted by the project, the abundance of similar habit near the project area
and these species ability to relocate to those areas if necessary. The presence or absence
of potential habitat does not confirm the presence or absence of a listed species. No
species specific surveys were conducted in the project area for this report.

Cultural resources protection on public lands in Texas is afforded by the Antiquities Code
of Texas (Title 9, Chapter 191, Texas Natural Resource Code of 1977), the National
Historic Preservation Act (P196-515), and the Archeological and Historic Preservation Act
(PL93-291). A review of Geographic Information System (GIS) shapefiles provided by the
Texas Historical Commission reveals that there are two National Register Properties (the
Thomas & Mary Kraitchar House in Burleson County and Dr. Nathan & Lula Cass House
in Milam County), one National Register Historic District (the Hutto Commercial Historic
District in Williamson County), and 13 cemeteries located within 500 feet of the proposed
pipeline route or well field areas. In addition, numerous archeological surveys have
occurred adjacent to and within the project area which indicate that a high probability exists
for cultural resources to be present. An archeological survey of the project area should be
undertaken to more accurately determine actual impacts to cultural resources.

Because the owner or controller of the project will likely be a political subdivision of the
State of Texas (i.e. river authority, municipality, county, etc.), they will be required to
coordinate with the Texas Historical Commission prior to project construction. If the project
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will affect waters of the United States or wetlands, the project sponsor will also be required
to coordinate with the U.S. Army Corps of Engineers regarding impacts to these resources.

Field surveys conducted at the appropriate phase of development should be employed to
minimize the impacts of construction and operations on sensitive resources. Specific
project features, such as well fields, pump stations and pipelines generally have sufficient
design flexibility to avoid most impacts or significantly mitigate potential impacts to
geographically limited environmental and cultural resource sites.

5.3.4  Engineering and Costing

The envisioned Milam, Burleson and Lee County groundwater projects will be developed
in phases as necessary to meet growing needs. At build-out, the Burleson County well
field project includes nineSparta Aquifer wells and 23, 250 gpm Yegua Jackson wells. The
Lee County well field at buildout includes nine 1,000 gpm Carrizo-Wilcox Aquifer wells,
and two 500 gpm Sparta Aquifer wells to supplement the supply. The Milam County Well
field will have wells ranging from 400-1,000 gpm for over 80 wells in the Brazos River
Alluvium Aquifer. Other facilities include well field collection pipelines, a transmission line
and pump stations to deliver the raw groundwater to a shared WTP/distribution system.
For purposes of this study, the well fields are started at the beginning of the planning period
to meet 2020 needs. The shared water treatment plant will provide disinfection and cooling
before the water enters the shared distribution system. When completed, the Milam County
well field will have a maximum capacity of 41,300 acft/yr and the Burleson and Lee county
well field will have a maximum capacity of 10,622 acft/yr. These capacities utilize nearly
all of the remaining groundwater availability under the MAG accounting for projected local
demands. The combined capacity in 2070 for the strategy is 51,922 acft/yr,for WUGs
throughout Williamson County. The major facilities required for this strategy are:

e Wells

e Well field collection pipeline(s)

e Transmission Pipeline/Pump Stations

e Shared Water Treatment Plant/Pump Stations
e Shared Distribution system for multiple WUG’s

The approximate locations of these facilities are displayed in Figure 5.3-1. For the Burleson
County component of this Regional Groundwater Strategy, approximately 80 percent of
the supply will be coming from the Brazos Alluvium Aquifer wells and 20 percent from the
Carrizo-Wilcox and Sparta Aquifers. Power costs were estimated by calculating the
horsepower needed to operate the wells and pump the water from the well fields to the
WTP. Costs were included for leasing property necessary to obtain groundwater permits,
and for anticipated third party well mitigation activities to compensate for lowered pumping
levels in existing wells. Based on these assumptions, it is estimated that the water obtained
through the Burleson and Lee county well field excluding the shared pipeline and
associated pump stations will have a unit cost that ranges from $739 per acft/yr to $1,670
per acft/yr (Table 5.3-1).

For the Milam County component 100 percent of the supply will be coming from the Brazos
River Alluvium Aquifer. Power costs were estimated by calculating the horsepower
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needed to operate the wells and to pump the water to the WTP. Costs were included for
leasing property necessary to obtain groundwater permits, and for anticipated third party
well mitigation activities to compensate for lowered pumping levels in existing wells. Based
on these assumptions, it is estimated that the water obtained through the Milam County
well field excluding the shared pipeline and associated pump stations will have a unit cost
that ranges from $536 per acft/yr to $1,507 per acft/yr (Table 5.3-2).

5.3.5 Implementation Issues

Implementation of the Regional Groundwater Strategy for Williamson County utilizing
Carrizo-Wilcox Aquifer supplies in Burleson and Lee Counties involve potential conflicts
with other planned water supply projects. MAG estimates for the Brazos River Alluvium
Aquifer likely are overstated and may not be considered a reliable supply.

The development of groundwater must address several issues. Major issues include:
e Competition with others in the area for groundwater.
e Acquisition of water rights from land owners,

o Exposure to groundwater conservation district rules that may reduce groundwater
production if drawdown exceeds allowable limits,

e Changes in regulations by groundwater conservation districts,
e Changes in the MAG,
e Impacton:
o Endangered and threatened wildlife species,
o Water levels in the aquifer,
o Baseflow in streams, and
o Wetlands.
e Substantial drawdown in existing wells,

This water supply option has been compared to the plan development criteria, as shown
in Table 5.3-3, and the option meets each criterion.
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Table 5.3-1. Cost Estimate Summary for Burleson and Lee County Well Fields (South

Option)

Iltem Estimated Costs
for Facilities

Primary Pump Station (21.8 MGD) $32,347,000
Transmission Pipeline (36 in dia., 878,918 ft and 48 in.) $226,777,000
Well Fields (Wells, Pumps, and Piping) $35,573,000
Water Treatment Plant (9.5 MGD) $539,000
TOTAL COST OF FACILITIES $295,236,000
Engineering and Feasibility Studies, Legal Assistance,
Financing, Bond Counsel, and Contingencies (30% for pipes & $91,994,000
35% for all other facilities)
Environmental & Archaeology Studies and Mitigation $4,699,000
Land Acquisition and Surveying (2104 acres) $11,979,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $11,108,000
TOTAL COST OF PROJECT $415,016,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $29,201,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $2,624,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $809,000
Water Treatment Plant $324,000
Pumping Energy Costs (100,520,163 kW-hr @ 0.08 $/kW-hr) $8,042,000
TOTAL ANNUAL COST $41,000,000
Available Project Yield (acft/yr) 23,250
Annual Cost of Water ($ per acft), based on PF=1 $1,763
,Sr;r_uial Cost of Water After Debt Service ($ per acft), based on $507
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $5.41
ﬁnnual Cost Ef Water After Debt Service ($ per 1,000 gallons), $1.56
ased on PF=1
Available Project Yield (acft/yr) 23,250
Annual Cost of Water ($ per acft), based on PF=1 $1,763
Annual Cost of Water After Debt Service ($ per acft), based on $507

PF=1
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Table 5.3-2. Cost Estimate Summary for Milam County Well Field (North Option)

Estimated Costs
Item o
for Facilities

Primary Pump Station (38.8 MGD)

Transmission Pipeline (48 in dia., 159 miles)

Well Fields (Wells, Pumps, and Piping)
TOTAL COST OF FACILITIES

Engineering and Feasibility Studies, Legal Assistance, Financing,
Bond Counsel, and Contingencies (30% for pipes & 35% for all
other facilities)

Environmental & Archaeology Studies and Mitigation
Land Acquisition and Surveying (1022 acres)
Interest During Construction (3% for 1 years with a 0.5% ROI)
TOTAL COST OF PROJECT
ANNUAL COST
Debt Service (3.5 percent, 20 years)
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Pumping Energy Costs (217,730,069 kW-hr @ 0.08 $/kW-hr)
Purchase of Water (acft/yr @ $/acft)
TOTAL ANNUAL COST
Available Project Yield (acft/yr)
Annual Cost of Water ($ per acft), based on PF=1
Annual Cost of Water After Debt Service ($ per acft), based on PF=1
Annual Cost of Water ($ per 1,000 gallons), based on PF=1

Annual Cost of Water After Debt Service ($ per 1,000 gallons), based
on PF=1

$36,466,000
$377,499,000
$4,304,000
$418,269,000

$127,519,000

$4,221,000
$4,583,000
$15,252,000
$569,844,000

$40,095,000

$3,818,000
$912,000
$17,418,000
$0
$62,243,000
41,300
$1,507

$536

$4.62

$1.65
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Table 5.3-3. Comparison of Williamson County Option to Plan Development Criteria

A.

Water Supply
1. Quantity
2. Reliability
3. Cost

Environmental factors

1. Environmental Water Needs

2. Habitat

3. Cultural Resources

4. Bays and Estuaries

5. Threatened and Endangered Species

6. Wetlands

Impact on Other State Water Resources
Threats to Agriculture and Natural Resources

Equitable Comparison of Strategies Deemed
Feasible

Requirements for Interbasin Transfers

Third Party Social and Economic Impacts
from Voluntary Redistribution
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1. Only Partly Meets Demands

2. Moderate to High

3. Moderate
1. None
2. None
3. None
4. None

5. Low impact
6. None
None

None

Option is considered in an attempt to meet
municipal and industrial shortages

Not applicable

None
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