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EXECUTIVE SUMMARY

The City of Lago Vista (City) is a growing community located in central Texas, within Travis County. Lago
Vista currently provides sewer service to over 5,200 connections and counting. The service area is
projected to grow by over 3,200 connections in the next 10 years and over 14,600 connections by buildout.
Defining a capital improvement plan (CIP) for accommodating this growth in an efficient and cost-effective
manner, while also focusing on the maintenance of wastewater system assets, is the primary goal of this
Wastewater Master Plan. Freese and Nichols, Inc. (FNI) has prepared this report to provide the City of
Lago Vista with a planning tool that will serve as a guide for short-term and long-term improvements to

the wastewater system.

Historical and Projected Growth

Projected development and land use are important elements in the analysis of wastewater collection
systems. Present and future wastewater flows determine the size and location of system improvements
necessary to serve residential populations, commercial, and institutional enterprises. A variety of
circumstances can influence the rate of future development within cities. Growth projections were
developed in terms of wastewater connections to the City’s collection system. Table ES-1 presents growth

projections used in the Master Plan 5-year, 10-year, and buildout planning phases.

Table ES-1. Connection Projections

Planning Year Wastewater Connections

2023 5,200
2028 6,637
2033 8,470
Buildout 19,801

Wastewater System Analysis

Lago Vista’s existing wastewater system consists of 91 miles of low-pressure sewer mains, 18 miles of
wastewater gravity mains, 20 lift stations and 15 miles of associated force mains. Low-pressure pipeline
diameters range in size from 1-inch to 10-inches, Gravity pipeline diameters range in size from 2-inches
to 15-inches, and force main diameters range from 3-inches to 18-inches. The wastewater system is
served by one wastewater treatment plant with a permitted capacity of 1.0 million gallons per day (MGD)

average annual daily flow (AADF).

ES-1
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To determine the historical trends in systemwide average daily flow and per-connection flow needed for

existing and future system analysis, FNI reviewed historical wastewater flow data from 2015 through
2022. Future average daily wastewater flows were calculated by applying per-connection flow rates to
the total number of projected connections for each planning period. Table ES-2 lists the wastewater flow

projections for Lago Vista in units of MGD.

Table ES-2. Summary of Average Wastewater Flow Projections

Planning Wastewater Average
Year Connections Day Flow
(MGD)
2023 5,200 0.70
2028 6,637 0.90
2033 8,470 1.14
Buildout 19,801 2.67

Risk Based Assessment

In addition to capacity analysis, FNI performed lift station risk-based assessments (RBA) to address the
need for renewing existing assets in deteriorating or failing condition. FNI and City staff conducted site
visits and assigned scores for the condition of all City operated lift stations, summarized in Table ES-3. FNI

developed lift station renewal CIP projects based on the assessed risk scores, summarized in Table ES-4.

ES-2

92



Wastewater Master Plan Report 4 / LAGO VISTA
City of Lago Vista —~~—— TEXAS

Table ES-3. Lift Station Condition Score

Overall overall
Lift Station Condition .
Score Rating

17" Lift Station 2.50 Good
Alfalfa 2.05 Good
Bar K 3.10 Poor
The Cove 2.50 Good
Destination 2.60 Fair
Driving Range 2.10 Good
High Drive 2.15 Good
The Inn 3.00 Fair
Lower Boone 3.30 Poor
MacArthur 3.55 Very
Poor
Mira Lago 2.90 Fair
Old Burnet Rd 2.85 Fair
Pool 1.75 Good
Santo Carlo 3.30 Poor
Tessera 2.25 Good
Truman 2.45 Good
Turner 3.40 Poor
Upper Boone 2.75 Fair
Veranda Walk 2.65 Fair
WWTP 3.10 Poor

ES-3
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Table ES-4. Lift Station Rehabilitation Recommendations

Rehabilitation Lift Station Estimated

Priority Order Rehabilitation Cost
1 MacArthur Lift Station Condition Rehabilitation $82,500
2 Santa Carlo Lift Station Condition Rehabilitation $97,500
3 Mira Lago Lift Station Condition Rehabilitation $7,100
4 17th Lift Station Condition Rehabilitation®) $59,700
5 Turner Lift Station Condition Rehabilitation $562,700
6 Bar K Lift Station Condition Rehabilitation” $71,100
7 WWTP Influent Lift Station Condition Rehabilitation!” $258,400
8 The Inn Lift Station Condition Rehabilitation $242,100
9 Lower Boone Lift Station Condition Rehabilitation $97,100
10 Old Burnet Lift Station Condition Rehabilitation $65,300
11 Destination Way Lift Station Condition Rehabilitation $150,500
12 Upper Boone Lift Station Condition Rehabilitation $13,400
13 Veranda Walk Lift Station Condition Rehabilitation $7,100
14 Tessera Lift Station Condition Rehabilitation® $18,000
15 Alfalfa Lift Station Condition Rehabilitation $66,900
16 Driving Range Lift Station Condition Rehabilitation $87,300
17 The Cove Lift Station Condition Rehabilitation $15,200

(1) 5-Year CIP Capacity Improvement
(2) 10-Year CIP Capacity Improvement

Wastewater System Capital Improvements

FNI developed a wastewater capital improvement plan (CIP) that will effectively and efficiently continue
to convey existing and future flow to the City’s wastewater treatment plant. The recommended
improvements will provide the required capacity and reliability to meet projected wastewater flows
through a service area buildout scenario. FNI assessed the wastewater collection system under maximum
flows, and improvements were grouped into the three phases in which they become necessary. FNI
recommends that these projects be constructed generally in the order listed; however, development
patterns may make it necessary to construct some projects sooner or later than anticipated. Table ES-5
summarizes the costs, in 2023 dollars, of the recommended wastewater system capital improvements

plan for Lago Vista.

Table ES-5. Summary of Wastewater Capital Improvements Plan

Phase Cost

2028 (5-year) $41,859,200

2033 (10-year) $6,635,900

Buildout $42,386,900
ES-4
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1.0 INTRODUCTION

The City of Lago Vista (City) is a growing community located in central Texas, within Travis County. Lago
Vista currently provides sewer service to over 5,200 connections and counting. The population within the
service area is projected to grow by over 3,200 connections in the next 10 years and over 14,600
connections by buildout. Defining a capital improvement plan (CIP) for accommodating this growth in an
efficient and cost-effective manner, while also focusing on the maintenance of wastewater system assets,
is the primary goal of this Wastewater Master Plan. Freese and Nichols, Inc. (FNI) has prepared this report
to provide the City of Lago Vista with a planning tool that will serve as a guide for short-term and long-

term improvements to the wastewater system.

1.1  SCOPE OF WORK

Freese and Nichols, Inc. (FNI) was retained in 2022 by the City of Lago Vista to prepare a Wastewater
Master Plan. Master Plan goals were to evaluate the integrity of the existing wastewater system and to
recommend a phased capital improvement plan (CIP) of the service area for 5-year, 10-year, and buildout
planning scenarios The recommended improvements will serve as a basis for the design, construction and
financing of facilities required to meet the City’s wastewater capacity needs. The major elements of the

scope of this project included:

e Wastewater Connection Projections

e Wastewater Flow Projections

e Wastewater Model Build and Analysis

*  Lift Station Risk-Based Assessment

e Wastewater Capital Improvement Plans

e Wastewater Master Plan Report

1-1
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1.2  LIST OF ABBREVIATIONS

Table 1-1 provides a list of abbreviations used in this report.

Table 1-1. List of Abbreviations

Abbreviation Full Nomenclature

AADF Annual Average Daily Flow
CCN Certificate of Convenience and Necessity
CIP Capital Improvement Plan
ET) Extra Territorial Jurisdiction
FNI Freese and Nichols, Inc.
GIS Geographic Information System
gpm gallons per minute
LS Lift Station
MGD Million Gallons per Day
OPCC Opinion of Probable Construction Cost
P2HF Peak 2-Hour Flow
RBA Risk-Based Assessment
RDII Rainfall Derived Inflow and Infiltration
SCADA Supervisory Control and Data Acquisition
TCEQ Texas Commission on Environmental Quality
WWTP Wastewater Treatment Plant

1-2
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2.0 HISTORICAL AND PROJECTED GROWTH

Growth projections are an important component of the wastewater master planning process. The
magnitude and distribution of the growth in residential and non-residential development will dictate
where future infrastructure is required. It is important to note that projecting future population is
challenging, especially for relatively small geographic areas like cities because it can be difficult to predict
how fast or slow development will occur when there are a variety of circumstances that can have an
impact. FNI assessed parcels within the City’s sewer CCN and ETJ against a number of factors to locate
parcels likely to develop over the next 10 years and by system buildout. City staff provided FNI with a list
of potential master development communities with wastewater entitlements to connect that were
prioritized based on the staff’s understanding on the timing and movement of developers. Additionally,
FNI identified other subdivided parcels within City Limits as “likely to develop” in due time as the system
builds out. Master developments with wastewater entitlements identified by City staff were prioritized to
develop first, followed by fill-in parcels identified by FNI. Timing and sizing of capital improvements are
related to existing needs as well as the amount, location, and urgency of projected growth. The following

sections describe the process used to develop wastewater connection growth projections.

2.1  SERVICE AREA

The service area assessed for the Wastewater Master Plan generally consists of the Sewer Certificate of
Convenience and Necessity (CCN). A CCN is a state-regulated agreement in which the CCN holder is
required to provide continuous and adequate utility service to all its retail customers, and in turn is
protected from encroachment by other retail service providers. The current boundaries of Lago Vista’s
sewer CCN encompasses the entirety of the City Limits. The boundary is defined by FM 1431 to the north-
northwest and the Colorado River to the west and south. The boundary to the east is less easily defined
as some large areas are either incorporated (Destination Way and Shoreline Ranch) or excluded (Rancho

Cielo, Lago Ranchos, and Travis Hollow) from the City Limits and CCN.

In addition to service provided within its CCN boundaries, Lago Vista provides wastewater wholesale
service to The Hollows Subdivision in Jonestown, Texas. Figure 2-1 illustrates the wastewater service area

evaluated as part of the Wastewater Master Plan.

2-1
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2.2  HISTORICAL CONNECTIONS

Projecting future growth is an integral part of the master plan process. The projections serve as the basis
for future wastewater loads that will be utilized to determine needed improvements. An initial estimate
of the existing number of connections to the wastewater system was developed based on development
data and geocoded wastewater meter billing provided by the City. The historical wastewater connections
and year-over-year growth rates are summarized in Table 2-1.

Table 2-1. Historical Wastewater Connections

Year Wastewater Average Annual Connection
Connections Growth Rate
2015 2,720 --
2016 2,818 3.6%
2017 2,934 4.1%
2018 3,150 7.4%
2019 3,434 9.0%
2020 3,740 8.9%
2021 4,015 7.4%
2022 4,279 6.6%
2023 5,200 21.5%

Average Growth Rate

Average Growth Rate (Excluding 2023) ‘
Projected Growth Rate ‘

2.3 DEVELOPER ENTITLEMENTS

To aid in determining where new growth would occur, FNI utilized input from City staff on location of
known future developments and associated number of residential connections of each development at
buildout as well as estimated timeline of construction for each development. The City of Lago Vista
Department for Development Services has approved multiple master development communities and
allowed for the allotment of dedicated connections to be served by the City’s wastewater system. While
some developer agreements have stipulations for a minimum number of constructed homes in a given
time period to avoid penalty of lost entitlements, there is no standard term of limitations for the holding
period of the entitlements. City staff informed FNI with estimates for buildout time, ultimate buildout,

and rate of buildout for each master development community to incorporate into this master plan.

2-3
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Table 2-2 summarizes the known developments, associated number of entitled buildout connections, and

assumed number of connections built by planning period.

Table 2-2. Wastewater Entitlements

. Entitled Active 2028, 2033, Buildout
Entitlements Connections  Connections Connections Connections Connections
(5-Year) (10-Year)

Peninsula 200 0 0 0 100
Firefly Cove 325 0 0 0 325
Winn Ranch 1,222 0 200 400 1,222
Groseclose 350 3 25 50 350
Montechino 432 0 50 106 432

Shoreline Ranch 568 0 0 0 568
villasat 151 0 0 0 151
Keegans Crossing
The Hollows 532 35 100 200 532
Tessera 1,055 315 500 1,000 1,055
Turnback Ranch 724 0 350 724 724
Total Entitled ‘ 5,559 353 1,225 2,480 5,459

2.4 PROJECTED GROWTH

Growth in connections through the planning years was determined by evaluating historical wastewater
connection trends, review of new customer connection data, and working with City staff to identify areas
of potential growth for the 2028, 2033 and Buildout planning periods. Future wastewater connections are

projected to grow at 5.0 % per year. Summaries of these projections are in Table 2-3.

Table 2-3. Projected Wastewater Connections

Year Wastewater Connections

2023 (Existing) 5,200
2028 (5-Year) 6,637
2033 (10-Year) 8,470

Buildout 19,801

Once a total connection count was calculated based on the overall 5% growth rate assumption, the parcels
likely to be developed were phased for 5-year, 10-year, and buildout growth. Proposed master
development communities with wastewater connections entitled were assumed to develop in accordance
with City staff projections and were prioritized first in a given planning period. Following the entitled

areas, parcels identified by FNI based on state tax code designations and sewer service availability were

2-4
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prioritized second. Lastly, fill-in growth of pre-platted parcels were used to match the proposed future

connections for each planning period.

To identify large areas likely to develop in the next 10 years, parcels were selected if they were not a part
of impending developments, proximity to existing pressure or gravity sewer mains, and likely developable
land use types as identified by state tax code designations (C1, D1, or E1). Large areas were loaded with a
density of 2 connections per acre. Though there are some large areas that can still be built out with
multiple connections on site, much of the City of Lago Vista is pre-platted for single family residential use
on a plot-by-plot basis. Pre-platted parcels with an area greater than 0.1 acre were loaded with 1
connection. Pre-platted parcels with an area greater than 1.0 acre were loaded with the density of 2

connections/acre with the assumption that the parcel could be subdivided.

To summarize where growth is projected to occur, all parcels identified for future development were
combined into seven unique growth zones. Table 2-4 summarizes the anticipated additional connections
per planning year for each of the growth zones. Figure 2-2 illustrates the growth zones and all parcels

identified for growth in each of the growth zones.

2-5
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Table 2-4. Added Connections By Growth Zone Between Planning Periods

2028 2033 Buildout
Growth Zone . . )
Connections Connections Connections
1 152 190 1,856
2 254 310 2,358
3 116 169 1,527
4 285 121 2,057
5 65 100 332
6 535 874 686
7 10 26 560
8 20 43 1,555
Total 1,437 1,833 10,931

2.5 GROWTH IN THE ET]

In addition to known growth in the City Limit there is also anticipated growth in the Extra-Territorial
Jurisdiction (ETJ), which is a buffer around the city limits that grants a city the right to unilaterally annex
an area within its ETJ. Excluding the Balcones Canyonlands National Wildlife Refuge, there is
approximately 6,698 acres within the City’s ETJ that could be incorporated into City Limits or into the City’s
water and wastewater CCNs. At 2 connections per acre, the ETJ area could accommodate an additional
13,396 connections. For the purposes of this Master Plan, expansion of the CCN to areas within the City’s

ETJ was not considered in sizing of infrastructure.

2-6
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3.0 WASTEWATERFLOWS

Wastewater flows in a municipal collection system vary by time of day, wastewater discharge source and
weather conditions. Average daily flow is defined as the total wastewater flow over a one-year period
divided by the number of days in that year. Wastewater treatment plants are typically sized in terms of
average daily flow. Collection systems are sized to convey peak wastewater flow consisting of three
components: peak dry weather flow, infiltration, and inflow. Infiltration is the seepage of groundwater
into sewer pipes and manholes below the ground surface. It is estimated as the difference between the
minimum nighttime flow during dry weather, low groundwater periods and the maximum nighttime flow
during high groundwater periods, which occur immediately after a storm event. Inflow is storm water
runoff from paved and non-paved areas flowing into manholes and sewer cleanouts. The collection system

must be able to convey the peak flow that results from design level storm events without overflowing.

3.1 HISTORICAL WASTEWATER FLOWS

FNI analyzed yearly wastewater treatment plant flow data provided by the City from 2015 to 2022 to
determine the historical trends in systemwide average daily flow and per-connection flow for Lago Vista
and wholesale wastewater connections. The collection system per-connection flow rate ranged from a
low of 95 gallons per connection in 2022 to a high of 152 gallons per connection in 2015 with an average

of 119 gallons per connection. Table 3-1 summarizes historical Lago Vista's wastewater flows.

Table 3-1. Historical Wastewater Flows

Average Day

Average Day

Wastewater Flow Per
X Flow )
Connections Connection
(MGD)
(gpd)
2015 2,720 0.41 152
2016 2,818 0.38 136
2017 2,934 0.36 124
2018 3,150 0.38 120
2019 3,434 0.37 107
2020 3,740 0.40 108
2021 4,015 0.46 116
2022
(through March) 4,279 0.41 %
Average 0.40 )
Maximum 0.46 152

3-1
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3.2 PROJECTED AVERAGE WASTEWATER FLOW

Average day wastewater flows were projected for the existing, 2028, 2033, and buildout planning
scenarios by applying an average, per-connection flow to the additional wastewater connections. The
future per-connection wastewater flows were assumed to remain the same as the established average
per-connection wastewater flows. Recent data points to a stagnating trend of daily average treatment
volumes, resulting in a decreasing per-connection production of wastewater. Despite the low wastewater
production in 2019 and 2020, for the purposes of this analysis, it was assumed that these reduced volumes
may not be representative of likely future discharge patterns. Consequently, a conservative average
discharge rate of 135 gallons per connection per day was assigned for future year projections. The
resulting wastewater flow projections compared with historical flows seen at the wastewater treatment
plant are summarized in Figure 3-1. Even though area within the City’s ETJ was not considered for sizing
of infrastructure in this Master Plan, it is important to note the potential impact to the ultimate sizing of
the City’s existing wastewater treatment plant. Based on the projected wastewater flow per connection
and the projected growth within the ETJ of 13,396 connections, the City would receive an additional 1.81

MGD of average day dry weather flow.

3.0

2.67

2.5

2.0

RS

1.14

Wastewater Flow (MGD)

1.0 0.90
0.70

0.5

2015 2016 2017 2018 2019 2020 2021 2022 2023 2028 2033 Buildout
Year

Historical @ Projected

Figure 3-1. Historical and Projected Average Day Wastewater Flow
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4.0  EXISTING AND FUTURE WASTEWATER SYSTEM ANALYSIS

The existing wastewater collection system consists of 91 miles of low-pressure sewer mains, 18 miles of
wastewater gravity mains, 20 lift stations and 15 miles of associated force mains, and one wastewater

treatment plant. Figure 4-2 illustrates the existing wastewater collection system.

41 EXISTING WASTEWATER SYSTEM
411 Wastewater Lines

The existing wastewater system consists of a total of 124 miles of sewer pipe. Pipeline diameters range in
size from 1-inch to 10-inches for pressure pipes, 2-inches to 15-inches for gravity pipes, and 3-inches to

18-inches for force mains. Figure 4-1 illustrates the percentage of pipe length by diameter and main type.

60%
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Figure 4-1 Pipeline Diameter by Length and Main Type
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4.1.2 Pressure Sewer Systems

The wide topographical range of the Lago Vista sewer CCN and limestone subsurface makes the conditions
for a traditional gravity sewer system difficult and expensive. In lieu of multiple lift stations and force main
networks to pump above or around hills, the Lago Vista sewer system relies heavily on a low-pressure
sewer collection system. The low-pressure force mains can be installed in shallow trenches, which is

financially advantageous considering the geology of the Hill Country.

A low-pressure collection system utilizes a small storage tank and pump located at each service
connection. A storage tank for a residential customer is generally less than 50 gallons and a working
volume of 1 pump cycle, about 8-15 gallons. As the storage tank reaches its full capacity, the grinder pump
housed inside the storage tank will activate and discharge through a pressurized service lateral to the low-

pressure collection system at a rate of 10-15 gallons per minute.

Per article 13.500 (Household Grinder Pumps) of the City’s Municipal Code, grinder pumps are to be
owned and maintained by the property owner as long as specifications and materials of the pump meet
standards set by the utility department. Revised in 2004, the City’s construction standards and details for
grinder pump installation (Grinder Pump Installation, Construction Standards and Details No. WW-18,
Building Code Sheet 7-1) require a minimum of a 2-horsepower pump. While grinder pumps are common,
the pumps can vary significantly with respect to functionality based on the type of grinder pump and

specifications. Grinder pumps are manufactured as either a centrifugal or progressive cavity pump.

Centrifugal pumps, commonly used in lift stations with dedicated force mains, are selected when the head
and flow condition for the force main system is well-defined and unaffected by competing pumps. Force
main systems are typically a closed system with only one active facility in operation to create a localized
peak hydraulic gradient. For this reason, the pump can be designed with a flatter curve in which the
optimal design point for its operation corresponds with the design headloss condition created by the force
main and the desired flow rate. In systems with multiple centrifugal pumps, like multiple lift stations
pumping to a common force main, varying head conditions within the force main network will cause the
pumps to operate to the left of its curve (high head, low flow) as more pumps turn on and pressure builds
in the force main, and to the right of its curve (low head, high flow) when fewer pumps are on and pressure
in the force main is lower. The difference in flow output from the left side of the pump curve where a
pump’s flow rate can be reduced to a point where the outflow is less than the inflow can cause the water

level in the upstream storage tank to rise to a point of overflow. On the other end, when a pump operates
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too far to the right on its curve and doesn’t have the downstream restriction needed for its proper
operation, the pump can overheat and burn out. Varying operation conditions (no pumps on to many
pumps on) with high topographical variation in a common force main network results in centrifugal pumps
to operate on every part of its curve that results in times in which high amounts of flow are produced and

times in which low amounts of flow are produced.

Progressive cavity pumps typically require motors sized between 1 to 1% hp and produce consistent
discharge flow rates across a wide spectrum of head ranges (i.e., the pump curve is steep). Progressive
cavity pumps work well in systems with a wide range of head conditions because the flow rate is consistent
regardless of the fluctuating head condition in the system. For this reason, progressive cavity pumps are
not selected by engineers when designing lift stations with their own dedicated force main system and
the head condition is known and static. The highlighted use of progressive cavity pumps is in systems with
varying head conditions. Whether the condition is high head or low head, the pump discharges flow in a
tight and consistent range. An example of progressive cavity and centrifugal pump curves is illustrated in

Figure 4-3.

]

- 2 HP CENTRIFUGAL STEP PUMP

- 2 HP CENTRIFUGAL GP

- 1/2 HP CENTRIFUGAL STEP

- 1/2 HP PROGRESSIVE CAVITY STEP

-1 HP PROGRESSIVE CAVITY GP OR STEP

- 1/2 HP 7-STAGE SUBMERSIBLE WATER WELL STEP

3
@
T
e LN =

HEAD (FEET OF WATER)
N
o
T

1 1 1 i 1 Il

-3

10 20 30 40 50 60
DISCHARGE (GPM)

Figure 4-3. Head-Discharge Curves for Typical GP and STEP Systems
U.S. Environmental Protection Agency (US EPA). 1991 Alternative Wastewater Collection Systems. EPA
625/1-91/024. Washington, DC: US Environmental Protection Agency.
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On an average dry weather day, the production of wastewater in a low-pressure dominated sewer system
should be equal to that of a gravity sewer system. In a gravity sewer system, flows generally move more
slowly and attenuate in collection system pipelines. The effect of attenuation of flow in a gravity pipeline
is a diurnal pattern that consists of relatively higher flows during high wastewater production times
(mornings and evenings), and relatively lower flows when customers use less water (middle of the night).
Due to the travel time and attenuation, flow through a gravity system can be seen as continuous at a
downstream collection point. Wastewater generation in low-pressure systems differs due to the
collection basin on the upstream end of the grinder pump, and the pressurized sewer system with
presumably no in-line storage or excess capacity. Wastewater is attenuated at the site of the customer
while the pressurized collection system downstream is immediately impacted by pressurized flows
generated at individual connection points. The pressurized collection system downstream is immediately
impacted by pressurized flows generated at individual connection points. The resulting flow response can
indicate a more drastic instantaneous peak due to the absence of freeboard within the pipe. No buffer
exists to attenuate the intermittent flows generated at individual pumping locations. Multiple pumps in
operation simultaneously will create conditions with higher velocities and establish the basis for pipeline
sizing. Due to the binary status of pumps and short pump run times (1-2 minutes) there is less likelihood
of multiple pumps in a stretch of main to be on at one given point in time. As more customers are
connected to longer sewer mains, the likelihood of multiple pumps operating simultaneously should
increase. The maximum number of pumps in operation simultaneously has been empirically derived and
summarized in Figure 4-4. This table was used as the basis for determining peak flows in pressure mains.
The corresponding peak flow rates were then used to determine the minimum and maximum number of
customers connected upstream of a given pipe segment and the necessary corresponding pipe size to
achieve flushing velocity (greater than 2 ft/s) and avoid excessive peak velocities (below 6 ft/s). The
minimum and maximum number of standard grinder pumps per pipe size are summarized in Table 4-1.
This table was used as the basis for determining capacity in pressure mains in the existing system

assessment as CIP development.
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Table 3
MAXIMUM NUMBER OF GRINDER
PUMP CORES OPERATINGDAILY
Mumber of Grinder Maximum Daily
Pump Cores Connected|  Mumber of Grinder
Pump Cores Operating
Simultanecusly
1 1
-3 2
4-5 3
10-18 4
15930 3
31-50
31-80 7
E1-113 g
114-146 g
147-17% 10
180212 11
213-245 12
2452738 13
279-311 14
3112344 15
345377 16
178410 17
411443 18
434478 19
477508 i
510542 21
543573 22
g 23
605—541 24
642574 25
675707 26
TOE-T40 7
741-773 28
174806 2
BOT-E3S 30
B40-E72 il
E73-903 32
Q06933 33
935971 34
972-1,004 i3

Figure 4-4. E-One Maximum Number of Grinder Pump Cores Operating Daily
Low Pressure Sewer Systems Using Environment One Grinder Pumps (E/One, 2008, p.14)
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Minimum Flows

Table 4-1. Number of Connections per Pipe Diameter

Maximum Flows

4 / LAGO VISTA
TEXAS

e

. Flow Rate Number of . Flow Rate Number of .
Pl.pe il i Minimum Tl e Maximum
Size At 2 ft/s Operating Ll 20 At 6 ft/s Operating BTG
. Pumps . Pumps
Simultaneously Simultaneously
1-inch 49 0 0 14.7 1 1
2-inch 19.6 1 0 58.8 4 18
3-inch 441 3 4 132.2 10 179
4-inch 78.3 6 31 235.0 18 443
6-inch 176.3 14 279 528.8 42 1,285
8-inch 313.3 25 642 940.0 75 2,440
(1) FNI Extrapolated
4.1.3 Lift Stations

Lift stations are necessary where wastewater must be pumped to a higher elevation or where there is
insufficient grade to convey flow entirely by gravity. Because of the topographical change across the City’s
wastewater service area, Lago Vista operates 20 lift stations throughout the service area. The lift stations
vary in size from small lift stations that serve a public pool to the three primary regional lift stations that
serve as the collection point before sending flow to the WWTP. The hierarchy of lift stations is illustrated
in Figure 4-5. 17™, Driving Range, and Turner LS pump roughly a third each of the total daily flow to the
WWTP and are crucial facilities in the wastewater system. The City provided an inventory of pump
manufacturer information for active lift stations, where available. This information was used, in
coordination with the pump manufacturer, to obtain the pump curves and estimate the flow with the
largest pump out of service (i.e., the “firm capacity”). For duplex lift stations, the one-pump flow is the
firm capacity. The summation of individual pump capacities for each lift station presented in Table 4-2 as
the Existing Total Capacity should not be interpreted as the actual total capacity with all pumps running.
Multiple pumps operating simultaneously do not have a totalized output equal to the sum of rated
capacity of each pump operating alone because the additional flow generated by multiple pumps
discharging into a common force main increases head loss, and pump output decreases the higher the
head it must pump against. A field draw down test would be required to understand the field rating for a

given lift station.

4-7
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Figure 4-5. Lift Station Hierarchy
Pool
Bar K Old Burnet
Tessera  f———P Turner Alfalfa D — Des\t/:lr;aytnon
Driving Range ——» WWTP 7"
Truman  f—— High Drive Veranda Walk [¢—— Mira Lago
Upper Boone
Santa Carlo T
T Lower Boone
MacArthur
The Inn The Cove
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Table 4-2. Existing Lift Station Capacities

Number of  Existing Total Capacity” Existing Firm Capacity

Lift Station

Pumps (gpm) (gpm)
17th 2 880 440
Alfalfa 2 1,056 528
Bar K 2 1,120 560
Destination Way 2 -2 -

Driving Range 2 2,828 1,414
High Dive 2 1,800 900
Lower Boone 2 900 450
MacArthur 2 1,120 560
Mira Lago 2 -2 P
Pool 2 -2 -2
Old Burnet Rd 2 1,200 600
Santa Carlo 2 1,440 720
Tessera 2 640 320
The Cove 2 378 189
The Inn 2 521 261
Truman P 449 249

Turner 3 3,330 2,220
Upper Boone 2 600 300
Veranda Walk 2 - -2

3 Active
WWTP (1 Offline) 2,680 1,680

(1) Total Capacity presented herein is the sum of all individual, rated pump capacities.
(2) Pump curve unavailable

4.1.4 Wastewater Treatment Plant

The wastewater system is served by a single wastewater treatment plant owned and operated by the City
of Lago Vista. The wastewater treatment plant is located on a 5-acre site at 21001 Seminole Drive, Lago
Vista, Texas, just east of the Texas Colorado River. The WWTP is a conventional activated sludge plant
with a current permitted capacity of 1.0 MGD average annual daily flow (AADF) and no permitted peak 2-
hour flow (P2HF). Table 4-3 summarizes the current permitted effluent limits of the wastewater treatment

plant.

4-9
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Table 4-3. Existing Permitted Effluent Requirements

Effluent Parameter Daily Average Limit

CBODs 10 mg/I

TSS 15 mg/I
NHs.N N/A
E. coli 120 colonies/100 ml

4.2 COLLECTION SYSTEM CAPACITY ANALYSIS

The existing collection system was evaluated to determine deficiencies in its ability to adequately convey
wastewater through its lift stations and pipelines to the WWTP and to provide a baseline for the current
level of service. The critical flow condition for analyzing a wastewater collection system is the time of day
where the maximum number of grinder pumps are active during a peak wet weather event. Due to the
reliance on a low-pressure sewer main network, pressurized by customer-owned grinder pumps, wet
weather contribution is expected to be lower relative to gravity dominant collection systems. For this
reason, flows conveyed by the collection system are primarily the result of direct discharge from
customers. Direct discharge from customers represents the non-irrigation water consumption at a given
connection point. The rate of wastewater production at a moment is equal to the rated capacity of each
individual grinder pump tied to a low-pressure main multiplied by the number of grinder pumps operating
simultaneously. The desktop analysis used to assess the available capacity for assets in the collection
system used the maximum flow generated by grinder pumps operating simultaneously to estimate the
peak velocity in pressure mains and the available wet weather peaking factor in gravity mains. This
assessment was conducted for the existing system and repeated for future system scenarios with the

addition of projected customers.

Existing and future system analyses were conducted to identify deficiencies in the existing wastewater
collection system and to guide development of a wastewater capital improvements plan (CIP) that will
improve the existing system and provide capacity for projected wastewater flows through the buildout.
Various combinations of improvements and modifications were investigated to determine the most
appropriate approach for conveying projected flows, while integrating gravity pipelines where possible.
Goals considered in the development of the CIP included increasing system reliability, improving and
simplifying system operations, and maintaining proper velocities in pressurized pipes. The following

sections summarize the findings of the collection system capacity analysis.

4-10
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421 Collection System Analysis

A collection system model is a valuable tool used to simulate the flow conditions in a wastewater
collection system. FNI developed a desktop model network of the Lago Vista Wastewater System using
AutoDesk’s InfoWorks ICM® software. The model was built utilizing the City’s Geographic Information
System (GIS) data. FNI validated invert elevations, manhole depths, and lift station parameters utilizing

as-built plans where available and inferred pipe depth where needed based on the ground elevation.

Once the physical elements of the model were developed, wastewater flows were allocated to the model
nodes. The distribution, or allocation, of wastewater flows is a crucial step in the development of a model.
This distribution was achieved using the addresses of wastewater customers from sewer billing data
provided by the City. The wastewater billing data included the water usage type which could be related
to the monthly total consumption in gallons for every customer type from July 2022. The active meters
were geocoded using parcel and street centerline data. Geocoding is a GIS technique used to generate a
geographic location (x-y coordinates) from an address. If the meter was adjacent to a gravity sewer main,
wastewater flows were spatially allocated by joining the meters to the nearest model node and assigning
the associated flow to that node. If the meter was adjacent to a low-pressure sewer main, the number of

connections was spatially allocated by joining the meters to the nearest node.

Using the model network, the existing collection system was evaluated to assess the ability of the system
to adequately convey wastewater flows through pipelines to the WWTP. A desktop analysis was
performed by summing the flow upstream of a given pipe segment to determine the steady state dry
weather flow rate for each pipe segment. With the average dry weather flow known at each pipe segment,
the flow was compared with the carrying capacity of the pipe. Due to largely absent pipe invert
information, pipe slopes were inferred with engineering judgment. Where the ground slope was adverse,
the pipe inverts were assumed to be anywhere between 5 and 10 feet below the ground level. Where the
ground level did not change much from pipe segment to pipe segment, TCEQ minimum design slope was
assumed for the corresponding pipe diameter. The pipe diameter, generated pipe slope, and a Manning’s

roughness factor of 0.013 were used to determine the carrying capacity of gravity sewer pipes, Q.capacity-

The critical flow condition for analyzing a wastewater collection system dominated by low-pressure sewer
mains is when the maximum number of grinder pumps are active. The maximum number of pumps for a
given pipe segment was determined by Table 4-1 for this analysis. Foul flow via rainfall derived inflow and

infiltration (RDII) was excluded from the analysis of low-pressure sewer mains with the assumptions that

4-11
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the outward pressure of the low-pressure mains would prevent subterraneous infiltration and the lack of
manholes does not provide for the opportunity of above ground inflow into a low-pressure system. An
instantaneous calculation of the maximum number of pumps likely to be on, multiplied by a standard
grinder pump output of 12.5 gallons/minute set the calculation for the maximum flow rate through a
pressure pipe. Capacity for low-pressure gravity mains was accessed based on the maximum velocity of
wastewater flow that corresponds to the maximum flow rate generated from the calculation described

above. Velocities were categorized into the following ranges:

* 0-2 feet/second — Incapable of meeting a 2 ft/s flushing velocity, but capable of
accommodating future customers upstream

e 2-Afeet/second — Capable of meeting a 2 ft/s flushing velocity and capable of accommodating
future customers upstream

* 4-6 feet/second — Capable of meeting a 2 ft/s flushing velocity, but nearing its maximum
capacity

* Greater than 6 feet/second — High velocity, needs to be upsized
The capacity of gravity sewer mains was determined by summing the maximum flow rate generated by
pressure sewer customers upstream and the discrete flow rate generated by gravity-served customers —
the projected average flow rate multiplied by the number of connections served. This total results in a
totalized flow through the gravity sewer, Q.calculated. The flow rate through a gravity wastewater pipeline
divided by the capacity, or Q.calculated/-capacity, Was the basis to determine the excess capacity in the gravity
pipeline in terms of a dry weather to wet weather peaking factor. The calculated Q.calculated/ O-capacity results
in the excess carrying capacity of a wastewater line, or what wet weather peaking factor the wastewater
line could handle under the existing dry weather conditions. Generally, a wet weather peaking factor of
4.0 is reasonable to use for collection system planning purposes. In consideration of the prevalence of
low-pressure pipes in the collection system, a reduction in peak wet weather contribution to the collection
was assumed. For the purposes of this master plan, a peaking factor of 3.0 was used as the driver for
recommended capital improvements in gravity sewer pipes. Figure 4-6 is a color-coded map that

illustrates the q/Q value for each wastewater main for the existing system analysis.

To serve the future growth, Lago Vista must rehabilitate, replace, or upsize existing infrastructure and
provide additional service to areas of growth where little or no infrastructure currently exists. The existing
wastewater system was evaluated at the 2028, 2033, and buildout planning scenarios to determine the

effects of future growth. Figure 4-6, Figure 4-7, Figure 4-8, and Figure 4-9 illustrate the existing system
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and its response to a maximum pump-on scenario with future planning year flows. Predicted overflows in
the existing system are worsened by projected growth, particularly in the southernmost part of the
collection system. Growth upstream of LS-9 requires additional capacity in the gravity main and at LS-9
itself. The effects of increasing the pumping capacity of LS-9 will require upsizing the already-constrained
gravity main between LS-9 and LS-7. Growth in the western part of the system will result in flows
exceeding the capacity of lift stations, but merely increasing pumping capacity will result in excessive force
main velocities (7.0 ft/s or higher). Gravity main solutions in the western part of the service area, where
possible, will need to be studied as an alternative to upsizing lift stations and manifold force mains to
eliminate the complications of operating a manifold force main system. Wastewater system capital
improvement projects were developed to accommodate anticipated growth through the 2040 planning

year and resolve capacity deficiencies projected to occur in the future system analysis.
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