City of AGENDA
Leanbev PLANNING & ZONING COMMISSION MEETING
CITY OF LEANDER, TEXAS

Pat Bryson Municipal Hall
201 North Brushy Street - Leander, Texas
Thursday, September 26, 2024
Regular Meeting at 6:00 PM

Place 1 — Donnie Mahan Place 5 — James Oliver, Vice Chair
Place 2 — John Cosgrove Place 6 —Laura Lantrip, Chair
Place 3 — Ron May Place 7 —Scott Calame

Place 4 — Deirdre Moss Staff Liaison — Robin Griffin

The meeting will also be live-streamed at the following link: https://www.leandertx.gov/video.

REGULAR MEETING

1. Call to Order.

2. Roll Call.

3. Director's report to the Planning & Zoning Commission on action taken by City Council on the

September 19, 2024 meeting.
4. Review of meeting protocol.

5. Public comments on items not listed in the agenda.
Public comments on items listed in the agenda will be heard at the time each item is discussed.

[All comments are limited to no more than 3 minutes (6 minutes if translation is needed) per

individual.]
CONSENT AGENDA: ACTION
6. Approval of the minutes for meeting held on September 12, 2024
PUBLIC HEARING: ACTION
7. Conduct a Public Hearing and consider action regarding Comprehensive Plan Case CPA-24-0012 to

amend the Transportation Master Plan as set forth in the Comprehensive Plan, Leander, Williamson and
Travis Counties, Texas.

e Discuss and consider action regarding Comprehensive Plan Case CPA-24-0012 as described
above.

a. Staff Presentation

b. Open Public Hearing
c¢. Close Public Hearing
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d. Discussion
e. Consider Action
8. Conduct a Public Hearing and consider action regarding Comprehensive Plan Case CPA-24-0013 to
update the Wastewater Master Plan; Leander, Williamson and Travis Counties, Texas.

e Discuss and consider action regarding Comprehensive Plan Case CPA-24-0013 as described
above.

a. Staff Presentation

b. Open Public Hearing
c. Close Public Hearing
d. Discussion

e. Consider Action

REGULAR AGENDA

9. Adjournment

CERTIFICATION
The City of Leander is committed to compliance with the American with Disabilities Act. Reasonable modifications and equal access to communications will be provided upon

request. Please call the City Secretary at (512) 528-2743 for information. Hearing impaired or speech disabled persons equipped with telecommunication devices for the deaf may
call (512) 528-2800. I certify that the above agenda for this meeting of the Planning and Zoning Commission of the City of Leander, Texas, was posted on the bulletin board at
City Hall in Leander, Texas, on the 20th day of September 2024 by 5:00 p.m. pursuant to Chapter 551 of the Texas Government Code.

P

Ellen Coufal, Secretary
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City of
Leanoer

EXECUTIVE SUMMARY
9/26/2024

AGENDA ITEM # 6

AGENDA SUBJECT:
Approval of the minutes for meeting held on September 12, 2024

BACKGROUND:
Approval of the minutes for meetings held on September 12, 2024.

HISTORY/TIMELINE:

APPLICANT/AGENT:

RECOMMENDATION:
Staff recommends approval of the minutes

PRESENTER:

Attachments:
1. 9-12-2024 P & Z Minutes
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City of MINUTES
Leanber PLANNING & ZONING COMMISSION MEETING
CITY OF LEANDER, TEXAS
Pat Bryson Municipal Hall
201 North Brushy Street - Leander, Texas
Thursday, September 12, 2024
Regular Meeting at 6:00 PM
Place 1 — Donnie Mahan Place 5 — James Oliver, Vice Chair
Place 2 — John Cosgrove Place 6 —Laura Lantrip, Chair
Place 3 — Ron May Place 7 —Scott Calame
Place 4 — Deirdre Moss Staff Liaison — Robin Griffin

REGULAR MEETING

]

Call to Order.
Meeting was called to order at 6:04 p.m.

Roll Call.
All present except Commissioner Mahan, Commissioner Cosgrove, and Commissioner Moss.

Director’s report to the Planning & Zoning Commission on action taken by City Council on the
September 5, 2024 meeting.

Review of meeting protocol.

Public comments on items not listed in the agenda.

Public comments on items listed in the agenda will be heard at the time each item is discussed.
[All comments are limited to no more than 3 minutes (6 minutes if translation is needed) per

individual.]
No one wished to speak.

CONSENT AGENDA: ACTION

6.

Motion to approve Consent Agenda Item # 6.

By: Board Member May
Seconded: Board Member Oliver

Vote: 4 - 0 None

Approval of the minutes for meetings held on August 22, 2024 Planning & Zoning meeting and
September 5, 2024 Joint Workshop.

PUBLIC HEARING: ACTION
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Conduct a Public Hearing and consider action regarding Zoning Case Z-24-0123 to amend the Northline
Planned Unit Development on several parcels of land approximately 115.7076 acres * in size, out of the
William Mancil Survey, Abstract No. 437, the Talbot Chambers Survey, Abstract No. 125; and
generally located south of East San Gabriel Parkway and approximately 200 feet east of US 183,
Leander, Williamson County, Texas. [Postponed by Applicant]

Conduct a Public Hearing and consider action regarding Zoning Case Z-24-0127 to amend the current
zoning of Northline Planned Unit Development to adopt the Northline Retail Planned Unit Development
with base zoning district of GC-2-A (General Commercial) on eight (8) parcels of land approximately
16.0602 acres = in size, more particularly described by Williamson Central Appraisal District Parcels
R517094, R031604, R646992, R646986, R646987, R646988, R646989, and R646990; and generally
located southwest of the intersection of East San Gabriel Parkway and 183A Toll Road, Leander,
Williamson County, Texas.

* Discuss and consider action regarding Zoning Case Z-24-0127 as described above.

No one spoke in favor of the request. Marshall Hines, 1801 Montana Court, Leander, TX 78641,
submitted via website opposition to the request.

Motion to approve Zoning Case Z-24-0127 contingent on the approval of the Comprehensive Plan
Amendment.

By: Board Member Calame
Seconded: Board Member Oliver

Vote: 4 - 0 None

Conduct a Public Hearing regarding Ordinance Case OR-24-0017 to amend the Subdivision Ordinance
to adopt updates to the Parkland Dedication, Park Improvement, and Parkland Fee-in-Lieu regulations
and requirements, and to provide for related matters; Williamson & Travis Counties,

Texas. Applicant: City of Leander.

e Discuss and consider action regarding Ordinance Case OR-24-0017 as described above.
Motion to approve Ordinance Case OR-24-0017.

By: Board Member Lantrip
Seconded: Board Member Calame

Vote: 4 - 0 None

REGULAR AGENDA

10.

Adjournment
Meeting adjourned at 6:51 p.m.

APPROVED

CHAIR
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ATTEST:

STAFF LIAISON
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Veronica Tovar
%

Subject: RE: Online Form Submission #3608 for Public Comments Request

From: noreply@civicplus.com <noreply@civicplus.com>

Sent: Thursday, September 12, 2024 1:04 PM

To: Dara Crabtree <dcrabtree@leandertx.gov>; Debora Penberg <dpenberg@Ileandertx.gov>; Stefanie Brown
<sbrown@leandertx.gov>

Subject: Online Form Submission #3608 for Public Comments Request

Caution: This is an external email. DO NOT access links or attachments unless you know the sender
and contents are safe. When in doubt, please notify IT Department staff.

Public Comments Request

Individuals who want to comment at the next regular meeting of the City
Council or the Planning and Zoning Commission (P&Z) may complete the
following request form. See Agendas and Minutes for a list of upcoming
meetings.

Comments on agenda items:

o This form only applies to regular Council/P&Z meetings. It does not
apply to special meetings, workshops, or other board or
commission meetings.

o Comments must pertain to items that appear on the current
posted Council/P&Z meeting agendas.

o Written comments will be included in the meeting record.

o Spoken comments will be limited to no more than three minutes
(six minutes if translation is needed) per individual.

o This form must be submitted no later than noon on the Wednesday
before the posted meeting start time.

Comments on non-agenda items:

Public comments on items not listed in the agenda will be limited to no
more than 3 minutes (6 minutes if translation is needed) per individual.
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This form must be submitted no later than noon on the Wednesday prior
to the posted meeting start time.

First Name Marshall
Last Name Hines
Do you live within Yes

Leander city limits?

Home Address 1801 Montana Court
City Leander

State X

Zip Code 78641

Phone Number 5128699483

My comments apply to Planning and Zoning Commission
the following regular
meeting:

This form will only be accepted until noon on the Wednesday prior to the

next regular meeting in which an agenda has been posted.

Please see Agendas and Minutes for a list of upcoming meeting dates,
times, and agendas.

My comments apply to 9/12/2024
the following meeting
date:

My agendaitemorcase Z-24-0127
number:

My position on the I am AGAINST this item.
above agenda item or
case number:
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Iwant to include
comments at the
meeting:

My written comments

Yes. But | only want my written comments added to the
meeting record.

Sadly, | am unable to attend this meeting, to voice my position
in person but | am writing to voice my strong opposition to item
number nine on tonight's agenda, the creation of a new PUD to
supplant a portion of land which is currently controlled under
the Northline PUD.

This PUD will be pitched, | believe, as a simple adjustment to
provide a similar collection of development opportunities that
Northline would provide under its existing PUD. This is
demonstrably false. This new PUD effectively removes
everything that made Northline special — namely creating an
urban downtown in Leander centered around a transit station —
and replacing it with a suburban strip center focused on auto-
oriented traffic with a primary focus on the toll road.

Eventually, the TIRZ board will review whether or not it’s
appropriate to consider reimbursement of infrastructure under
Endeavour's new plan — | have a hard time understanding why
allowing for auto-oriented infrastructure should be reimbursed
from the TIRZ that was setup to cover infrastructure costs for
an urban downtown makes sense. Alas, | digress, as that isn’t
really the subject of your case tonight.

Ultimately the question before you is whether or not this PUD
request comports with the Comprehensive Plan the city has
adopted. And | think its quite plain that it doesn't.

This area is squarely within the Future Land Use Category
"Leander Central". It is described in the adopted 2020
Comprehensive Plan as below:

The Leander Central future land use category encompasses
the City’s future urban center, in close proximity to Leander
Station. This area is envisioned to be a very walkable area
which encourages a “sense of place” and should represent
the most dense, urban form Leander will have. This is a highly
activated area with first floor storefronts, employment, dense
residential, and entertainment.

Land uses are less distinguishable and less regulated in the
urban environment, where the focus is more on form than
function. Important characteristics in the central location are
building relationship with the street and pedestrian

movement, signage, street design, and public gathering places.
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I want to upload a file
with this form:

This area is envisioned to be developed with an urban
character, meaning development requires on-street or
structured parking and an emphasis on pedestrian walkability.
Vehicular circulation occurs along a grid-based network of
complete streets with short blocks and focus on the safety and
efficient distribution of vehicles, bikes, and pedestrians.

What you see presented by Endeavour is arguably the
antithesis of the intent of this Land Use Category. It is
effectively a series of strip commercial buildings and pad sites
in a sea of parking. These will not be walkable. They will
destroy the intended urban grid laid out in the initial Northline
street grid, creating yet another characterless commercial
space that looks like every other characterless commercial
space up and down every highway in Texas.

I encourage you to think seriously about whether or not
recommending approval of this case would simply be an action
whose interest is primarily about speeding up development.
And would that speed come at the expense of quality? | believe
so. Do we want to be a place devoid of something special
because we want to say we built something quickly?

Thank you for your consideration,
Marshall Hines

Field not completed.

Email not displaying correctly? View it in your browser.
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AGENDA ITEM # 7

City of
Leanoer

EXECUTIVE SUMMARY
9/26/2024

AGENDA SUBJECT:

Conduct a Public Hearing and consider action regarding Comprehensive Plan Case CPA-24-0012 to amend the
Transportation Master Plan as set forth in the Comprehensive Plan, Leander, Williamson and Travis Counties,
Texas.

e Discuss and consider action regarding Comprehensive Plan Case CPA-24-0012 as described above.

BACKGROUND:

This request is the first step in the Comprehensive Plan amendment process. The Comprehensive Plan was
adopted on April 1, 2021 and included goals related to the Transportation Master Plan (TMP). The TMP was
updated May 6, 2021 and June 1, 2023, since the adoption of the latest update the City has re-evaluated several
roads and is proposing the following changes:

= CR 175 realignment at new RM 2243 intersection

= Raider Way realignment from Torre Street to Hero Way

= CR 267 north of San Gabriel River to Bar W Ranch Blvd removal from the thoroughfare map
= W Broade St and Heritage Grove Rd realignment and change classification to collector

W Broade Street north of Coba Street removal from the thoroughfare map

Unnamed collector roads around proposed Home Depot site at 183 A realignment

The TMP is intended to be the guidebook for the City of Leander on what the future roadway network looks like
and what future investments in the roadway infrastructure should be made. This document evaluates existing
conditions to provide an update to the Thoroughfare Plan map that accounts for constrained facilities and
prioritizes projects to formulate a strategic Capital Improvements Plan (CIP) for the next 10 years. In addition,
the TMP includes tools, frameworks, and recommendations for the following topic areas:

Sidewalk, Trail, and other Bike Facility planning

Intersection Control Evaluation processes, decision charts, and project development framework
Diagnostic of existing policies in Leander to modernize and update for support of transportation systems
An overview of funding available to help pay for transportation projects

The results of this study and recommendations were combined into the short term and long term CIP - the
primary implementation tool for the master plan. Figure E-1 shows all of the planned projects geographically by
project type.

HISTORY/TIMELINE:
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04/01/2021 Comprehensive Plan Update
05/06/2021 Transportation Master Plan Update
06/01/2023 Transportation Master Plan Update

APPLICANT/AGENT:
City of Leander

RECOMMENDATION:
Staff recommends approval of the Transportation Master Plan.

PRESENTER:
Sarvesh Dhakal, PE, CFM, Assistant City Engineer, Floodplain Administrator

Attachments:
1. CPA-24-0012 Att 1 Thoroughfare Plan Amendments 2024 09 16
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AGENDA ITEM # 8

City of
Leanoer

EXECUTIVE SUMMARY
9/26/2024

AGENDA SUBJECT:

Conduct a Public Hearing and consider action regarding Comprehensive Plan Case CPA-24-0013 to update the
Wastewater Master Plan; Leander, Williamson and Travis Counties, Texas.

e Discuss and consider action regarding Comprehensive Plan Case CPA-24-0013 as described above.

BACKGROUND:

As part of Wastewater Collection System Masterplan update, George Butler Associates, Inc was tasked in
January 2023 to study city’s wastewater collection system including data collection, growth projections, system
calibration and modelling, and provide list of capital improvement projects as recommendations. The study is
conducted to identify city’s wastewater infrastructure needs and meet wastewater collection system demands for
smooth operations and future growth as part of city’s wastewater infrastructure planning. The professional
engineering services for this task was executed under task number GBA-007 under solicitation #S20-052. This
study is planned to update the existing wastewater masterplan from March 2008 which was restudied in 2017. As
a part of city’s comprehensive plan, the infrastructure masterplans are updated every five years.

This wastewater collection system masterplan update takes into consideration the most recent growth patterns in
the city and recommends capital projects in combination of gravity lines, force mains and lift stations for the
immediate, 5-year, 10-year and 20-year time horizons as listed in the final report. Study recommends total of 43
capital wastewater projects with estimated planning level cost of $266 Million. Out of which, there are 2
immediate projects, 3 projects for 5-year, 15 projects for 10-year and 23 projects for 20-year growth horizons.

HISTORY/TIMELINE:

APPLICANT/AGENT:
City of Leander

RECOMMENDATION:
Staff recommends approval of the Wastewater Master Plan update.

PRESENTER:
Sarvesh Dhakal, PE, CFM, Assistant City Engineer, Floodplain Administrator

Attachments:
1. CPA-24-0013 At 1 Leander Collection System Master Plan
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City of Leander, Texas
Collection System Master Plan
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Collection System Master Plan Leander, TX
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0 EXECUTIVE SUMMARY

The City of Leander (City) retained GBA to prepare a Collection System Master Plan for the
next 20-year period. Rapid growth has occurred since the City’s most recent wastewater master
plan completed in 2017, prompting the need for an updated plan. The purpose of this plan is to
guide the City towards a wastewater collection system that supports and serves the City’s
evolving needs and continued growth. Objectives completed as part of this master planning
project include the following:

¢ (Collected manhole data in the field for sewers 12 inches or greater to develop the hydraulic
model network and collect asset information.

e Identified growth areas and projected wastewater flows within the study area using City-
provided population growth projections and development maps.

e Established planning-level design criteria for existing and future infrastructure.

e Developed a hydraulic model of the existing collection system in PCSWMM calibrated to
Fall 2022 flow monitoring data.

e (Conducted model simulations for existing conditions, 5-year, 10-year, and 20-year growth
conditions to identify necessary improvements to meet established design criteria.

e Conceptualized sewer extensions to accommodate growth in the future service areas and
developed estimated costs.

e Developed a list of projects to address existing and future wastewater infrastructure needs,
along with estimated costs, for present day, 5-year, 10-year, and 20-year growth conditions.

Population projections provided by the City estimate Leander’s population will grow by over
120,000 over the next 20 years. This growth is expected to occur throughout the City’s extra-
territorial jurisdiction (ETJ), particularly in areas with less existing development. For example,
the City anticipates a significant portion of growth will be concentrated in the northwest region
of the City (please see Chapter 6.10 for a conceptual plan for that area). To serve the anticipated
growth, significant investment in wastewater infrastructure will be required throughout the City.

A 5-year, 6-hour storm event was utilized in the calibrated, hydraulic model to generate peak wet
weather flows for existing infrastructure. The 5-year, 6-hour design storm method was selected
based on established practices in modeling by the City of Austin and other nearby municipalities
and to provide a balance of conservatism and practicality when estimating inflow and infiltration.
Design criteria from the Austin Utility Criteria Manual (UCM) was used to estimate design flows
for extension projects that would extend City sewer service beyond current service limits.

The hydraulic model developed for this plan was calibrated to Fall 2022 flow monitoring data,
which demonstrated higher levels of inflow and infiltration (I/I) in certain basins within the
City’s existing sewer system. To address condition and capacity concerns in the existing sewers,
it is recommended the City continue to engage in I/I mitigation efforts.
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It is important to note that these I/l mitigation efforts have the potential to reduce peak wet
weather flows in the existing system. If peak wet weather flows are reduced, then relief or
upsizing projects may be delayed or avoided. However, the degree of I/ reduction that can be
achieved is not certain. To determine if a relief project can be delayed or avoided, targeted pre-
and post-rehabilitation flow monitoring will be required to confirm actual flow conditions after
I/T reduction projects have been implemented.

Model simulations predict there are interceptors in the Block House Creek and Mason Creek
basins not currently sized to adequately convey peak flows during 5-year, 6-hour design storm
conditions. It is recommended that the City confirm and corroborate model results before
embarking on large-scale relief or replacement projects. Targeted field investigations (e.g.,
manhole surcharge checks and flow monitoring) would help confirm the necessity and urgency
of these relief projects.

Relief projects were prioritized considering factors such as the projected timeframe of concern,
extent of flooding or surcharge predicted by the model, and how existing pipe capacities
compared to 20-year flow conditions. Extension projects are primarily growth-driven and will be
implemented in concert with development. More details regarding project recommendations can
be found in Chapter 6 of the report.

Table ES-1 summarizes the collection system improvements identified from modeling and
analysis for present day, 5-year, 10-year, and 20-year growth conditions. A detailed map and list
of all identified improvements are provided in Figure ES-1 and Table ES-2, respectively.

Table ES-1: Summary of Recommended Projects

Gravity Sewer

Lift Stations & Force Main

Projects

Relief and Extensions for Lift Stations, Decommission Capital Costs ($M)
Time Horizon Upsizing Growth Force Main Lift Stations
2 Projects, . ..
Present Day 22,000 LF $28M Relief/Upsizing
5 1 Project, 2 Projects, $5.6M Relief/Upsizing
-year 3,700 LF 2,600 LF $1.2M Extensions (Gravity)
10 3 Projects, 9 Projects, 3 New LS, Decommission $29.2M Relief/Upsizing
“year 20,600 LF 37.900 LF 25500 LF FM upto3 LS $69.7M Extensions (Gravity, LS, FM)
1 New L
3 Projects, 16 Projects, oW S.’ $24.2M Relief/Upsizing
20-year 13.900 LF 50,400 LF 2 LS Expansions, $107.4M Extensions (Gravity, LS, FM)
? ? 9,300 LF FM ' ity LS,
Total 9 Projects, 27 Projects, 4 New LS, Decommission $267M Over 20 Years
60,200 LF 90,900 LF 34,800 LF FM up to 3 LS

Note: Colors on table correspond to time horizons shown in in Figure ES-1 and Table ES-2.
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Collection System Master Plan
Table ES-2: Overall Project List

Planning-Level
Capital Cost
(OPCC with
FY24 Pipe Total Lift Station Planning-Level Planning-Level Engineering & Contingency +
Infrastructure CIP Project Diameter Length of | Flow Rate | Construction OPCC Construction Construction OPCC Survey ROW Engr./Survey +
Project ID Type Time Horizon 1D Project Name Type of Improvement (in)" Pipe (ft) (mgd) without Contingency| Contingency (30%) with Contingency (20%) Acquisition ROW Acq.)®
WW.00.01 Existing/Relief Present Day - Block House Interceptor Exist. Gravity Relief/Upsizing 21"-24" 13,020 - 11,327,000 3,398,000 14,725,000 2,945,000 - 17,670,000
WW.00.02 Existing/Relief Present Day = Mason Creek Interceptor Exist. Gravity Relief/Upsizing 15"-24" 8,170 - 6,597,000 1,979,000 8,576,000 1,715,000 - 10,291,000
WW.05.01 Existing/Relief 5-Year - Horizon Lake Interceptor Exist. Gravity Relief/Upsizing 18"-36" 3,660 - 3,617,000 1,085,000 4,702,000 940,000 - 5,642,000
WW.05.02 New/Extension 5-Year - Lonestar Landing WW Improvements New Gravity to Serve Growth 8" 1,225 - 620,000 186,000 806,000 161,000 124,000 1,091,000
WW.05.03 New/Extension 5-Year = RM 2243 to Hero Way WW Improvements - East Segment Ph. 1 New Gravity to Serve Growth 12" 1,350 - 810,000 243,000 1,053,000 211,000 136,000 1,400,000
WW.10.01 Existing/Relief 10-Year WW.41 |Benbrook Interceptor (Under Design) Exist. Gravity Relief/Upsizing 27" 8,460 - 9,870,000 2,961,000 12,831,000 2,566,000 - 15,397,000
WW.10.02 Existing/Relief 10-Year - Collaborative Way Exist. Gravity Relief/Upsizing 18" 5,780 - $ 4,379,000 | $ 1,314,000 | $ 5,693,000 | $ 1,139,000 | $ - $ 6,832,000
WW.10.03 Existing/Relief 10-Year WW.25 |South Brushy Creek Interceptor Exist. Gravity Relief/Upsizing 15"-24" 6,400 - $ 4,493,000 | $ 1,348,000 | $ 5,841,000 | $ 1,168,000 | $ - $ 7,009,000
WW.10.04 New/Extension 10-Year - South Ronald Reagan Blvd. WW Improvements New Gravity to Serve Growth 8" 2,000 - $ 1,012,000 | $ 304,000 | $ 1,316,000 | $ 263,000 | $ 202,000 | $ 1,781,000
WW.10.05 New/Extension 10-Year - Journey Pkwy and Ronald Reagan Blvd WW Improvements New Gravity to Serve Growth 8" 4,675 - $ 2,366,000 | $ 710,000 | $ 3,076,000 | $ 615,000 | $ 472,000 | $ 4,163,000
WW.10.06 New/Extension 10-Year - US 183-A WW Improvements Ph. 1 New Gravity to Serve Growth 8" 450 - $ 228,000 | $ 68,000 | $ 296,000 | $ 59,000 | $ 45,000 | $ 400,000
WW.10.07 New/Extension 10-Year - US 183-A WW Improvements Ph. 2 New Gravity to Serve Growth 8" 875 - $ 443,000 | $ 133,000 | $ 576,000 | $ 115,000 | $ 88,000 | $ 779,000
WW.10.08 New/Extension 10-Year - Linda Hall WW Improvements New Gravity to Serve Growth 12" 3,600 - $ 2,160,000 | $ 648,000 | $ 2,808,000 | $ 562,000 | $ 363,000 | $ 3,733,000
WW.10.09 New/Extension 10-Year - North Fork Brushy Creek WW Interceptor Improvements Ph. 1 New Gravity to Serve Growth 18" 4,630 - $ 3,506,000 | $ 1,052,000 | $ 4,558,000 | $ 912,000 | $ 467,000 | $ 5,937,000
WW.10.10 New/Extension 10-Year - North Brushy Creek WW Interceptor Improvements New Gravity to Serve Growth 18"-21" 2,800 - $ 2,250,000 | $ 675,000 | $ 2,925,000 | $ 585,000 | $ 282,000 | $ 3,792,000
WW.10.11 New/Extension 10-Year - North Bagdad Rd. Lift Station Ph. 1 New Gravity/LS to Serve Growth | 18"(G), 10"(F)|[ 10,600(G/F) 1.15 $ 6,235,000 | $ 1,871,000 | $ 8,106,000 | $ 1,621,000 | $ 756,000 | $ 10,483,000
WW.10.12 New/Extension 10-Year - San Gabriel East Regional Lift Station New LS to Serve Growth 8" (F) 5,500(F) 0.90 $ 2,593,000 | $ 778,000 | $ 3,371,000 | $ 674,000 | $ 312,000 | $ 4,357,000
WW.10.13 New/Extension 10-Year - San Gabriel River WW Interceptor Improvements Ph. 1 New Gravity to Serve Growth 15"-18" 5,140 - $ 3,863,000 | $ 1,159,000 | $ 5,022,000 | $ 1,004,000 | $ 518,000 | $ 6,544,000
WW.10.14 New/Extension 10-Year San Gabriel West Regional Lift Station Ph. 1 New Lift Station 16"(F) 13,100(F) 3.60 8,349,000 2,505,000 10,854,000 2,171,000 696,000 13,721,000
WW.10.15 New/Extension 10-Year - Lift Station #15, #26, and #36 Decommission New Gravity to Serve Growth 8"-21" 10,050 - 8,331,000 2,499,000 10,830,000 2,166,000 1,014,000 14,010,000
WW.20.01 Existing/Relief 20-Year - Devine Lake Exist. Gravity Relief/Upsizing 27" 5,240 - 5,625,000 1,688,000 7,313,000 1,463,000 - 8,776,000
WW.20.02 Existing/Relief 20-Year WW.37/.38 |North Brushy Creek Interceptor Exist. Gravity Relief/Upsizing 33"-36" 6,150 - $ 8,265,000 | $ 2,480,000 | $ 10,745,000 | $ 2,149,000 | $ - $ 12,894,000
WW.20.03 Existing/Relief 20-Year - North Ronald Reagan Exist. Gravity Relief/Upsizing 12"-15" 2,500 - $ 1,640,000 | $ 492,000 | $ 2,132,000 | $ 426,000 [ $ - $ 2,558,000
WW.20.04 New/Extension 20-Year - RM 2243 to Hero Way WW Improvements - West Segment New Gravity to Serve Growth 8"-12" 4,340 - $ 2,356,000 | $ 707,000 [ $ 3,063,000 | $ 613,000 [ $ 437,000 | $ 4,113,000
WW.20.05 New/Extension 20-Year - San Gabriel River WW Interceptor Improvements Ph. 2 New Gravity to Serve Growth 8"-15" 9,050 - $ 5,402,000 | $ 1,621,000 | $ 7,023,000 | $ 1,405,000 | $ 913,000 | $ 9,341,000
WW.20.06 New/Extension 20-Year - North Fork Brushy Creek WW Interceptor Improvements Ph. 2 New Gravity to Serve Growth 12"-15" 2,650 - $ 1,708,000 | $ 512,000 | $ 2,220,000 | $ 444,000 | $ 268,000 | $ 2,932,000
WW.20.07 New/Extension 20-Year - San Gabriel Pkwy. WW Interceptor Ph. 1 New Gravity to Serve Growth 18" 3,350 - $ 2,540,000 | $ 762,000 | $ 3,302,000 | $ 660,000 | $ 338,000 | $ 4,300,000
WW.20.08 New/Extension 20-Year - San Gabriel Pkwy. WW Interceptor Ph. 2 New Gravity to Serve Growth 12" 3,150 - $ 1,890,000 | $ 567,000 | $ 2,457,000 | $ 491,000 | $ 318,000 | $ 3,266,000
WW.20.09 New/Extension 20-Year - Lakeline Blvd. WW Improvements New Gravity to Serve Growth 15" 5,030 - $ 3,311,000 | $ 993,000 | $ 4,304,000 | $ 861,000 | $ 507,000 | $ 5,672,000
WW.20.10 New/Extension 20-Year - Colorado Basin Lift Station New LS to Serve Growth 10"(F) 3,750(F) 1.35 $ 2,782,000 | $ 835,000 | $ 3,617,000 | $ 723,000 | $ 224,000 | $ 4,564,000
WW.20.11 New/Extension 20-Year - Lift Station #38 Decommission New Gravity to Serve Growth 12" 400 - $ 540,000 | $ 162,000 | $ 702,000 | $ 140,000 | $ 40,000 | $ 882,000
WW.20.12 New/Extension 20-Year - Greatwood WW Collection System Improvements New Gravity to Serve OSSF - - - $ 8,010,000 | $ 2,403,000 | $ 10,413,000 | $ 2,083,000 | $ - $ 12,496,000
WW.20.13 New/Extension 20-Year - Whitt Ranch Collection System Improvements New Gravity to Serve OSSF - - - $ 2,310,000 | $ 693,000 | $ 3,003,000 | $ 601,000 | $ - $ 3,604,000
WW.20.14 New/Extension 20-Year - Sullivan Tract Collection System Improvements New Gravity to Serve OSSF - - - $ 9,270,000 | $ 2,781,000 | $ 12,051,000 | $ 2,410,000 | $ - $ 14,461,000
WW.20.15 New/Extension 20-Year - Leander Estates Collection System Improvements New Gravity to Serve OSSF - - - $ 6,300,000 | $ 1,890,000 | $ 8,190,000 | $ 1,638,000 | $ - $ 9,828,000
WW.20.16 New/Extension 20-Year - Hilltop Ranch Collection System Improvements New Gravity to Serve OSSF - - - $ 3,150,000 | $ 945,000 | $ 4,095,000 | $ 819,000 | $ - $ 4,914,000
WW.20.17 New/Extension 20-Year - North Bagdad Rd. Lift Station Ph. 2 New Pumps for Existing LS - - 1.44 $ 245,000 | $ 74,000 | $ 319,000 | $ 64,000 | $ 35,200 | $ 418,000
WW.20.18 New/Extension 20-Year - San Gabriel West Regional Lift Station Ph. 2 Proposed LS Expansion - - 4.68 $ 586,000 | $ 176,000 | $ 762,000 | $ 152,000 | $ 35,000 | $ 949,000
WW.20.19 New/Extension 20-Year - San Gabriel West WW Improvements New Gravity to Serve Growth 8"-18" 3,860 $ 2,215,000 | $ 665,000 | $ 2,880,000 | $ 576,000 | $ 389,000 | $ 3,845,000
WW.20.20 New/Extension 20-Year - San Gabriel East Regional Lift Station Ph. 2 Proposed LS Expansion 10" (F) 5,500(F) 2.30 $ 2,539,000 | $ 762,000 | $ 3,301,000 | $ 660,000 | $ 312,000 | $ 4,273,000
WW.20.21 New/Extension 20-Year - RM 2243 to Hero Way WW Improvements - East Segment Ph. 2 New Gravity to Serve Growth 8" 5,925 - $ 2,998,000 | $ 899,000 | $ 3,897,000 | $ 779,000 | $ 598,000 | $ 5,274,000
WW.20.22 New/Extension 20-Year - CR 175 and RM 2243 WW Improvements New Gravity to Serve Growth 8"-12" 5,160 - $ 2,637,000 | $ 791,000 | $ 3,428,000 | $ 686,000 | $ 520,000 | $ 4,634,000
WW.20.23 New/Extension 20-Year - CR 175 and CR 176 WW Improvements New Gravity to Serve Growth 8"-12" 7,500 - $ 4,402,000 [ $ 1,321,000 | $ 5,723,000 | $ 1,145,000 | $ 757,000 | $ 7,625,000
Notes: Subtotal, Existing/Relief Projects $ 87,069,000
1) For pipe diameters and lengths, gravity main is assumed, except where (F) indicates force main, and (G) indicates gravity main. Subtotal, New/Extension Projects® $ 179,582,000
2) For new/extension projects not within the ROW or an existing easement, a unit cost of $87,900/acre was utilized for easement cost estimates. Total, All Projects $ 266,651,000
The easement unit cost includes survey, easement acquisiton, engineering fees, condemnation/attorney fees, and ROW agent fees.
3) It is recommended that further on-site evaluation and data collection (e.g., checking manholes for evidence of surcharge, targeted flow monitoring) be conducted before initiating any project based on modeling results.
Time Horizon Capital Cost
Present Day| $ 27,961,000
5-Year| $ 8,133,000
10-Year| $ 98,938,000
20-Year| $ 131,619,000
Total, All Projects| $ 266,651,000
6/13/2024
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1 INTRODUCTION

1.1 Purpose

The purpose of this report is to update the City of Leander’s wastewater collection system master
plan, providing a guide towards a wastewater system that beneficially supports and serves the
City’s evolving needs and continued growth. The existing master plan was developed in 2017 and
was intended to forecast wastewater collection and treatment system needs for the City for the 20-
year period from 2015-2035. However, growth within the City over the intervening period has
occurred at a much more rapid rate than anticipated, hence the need to update the existing study
and re-project flows for the next 20-year period.

This updated masterplan re-evaluates the demands for the next 20 years and will introduce
alternative strategies and timelines for addressing the potential need for system capacity
improvements. In addition, this report will provide planning-level estimates of the probable costs
for the proposed alternatives. A flow monitoring and inflow and infiltration (I/I) study was
performed in the Fall of 2022 as a separate project which culminated in a report titled Fall 2022
Flow and Rainfall Monitoring Project. The flow monitoring data and results from that study are
used to model and evaluate the existing system’s capacities for this master plan study.

1.2 Scope of Work

The scope of the collection system master planning project encompasses field data collection,
hydraulic modeling, growth projections, and proposed infrastructure improvements to meet current
and future demands. This Master Plan study and its recommendations are focused on sanitary
sewers with a diameter of 12 inches or greater. The adequacy of existing sewer lines with diameters
less than 12 inches will depend on the specifics of new developments that connect to them and
may require analysis on a case-by-case basis.

The study began with a survey of manholes connected to pipes with diameters of 12 inches or
greater. The manhole survey data was assembled in GIS and then used to develop a hydraulic
model of the collection system using the PCSWMM software. The hydraulic model was used to
evaluate both the current capacity of the existing infrastructure as well as options for system
improvements. The City of Leander provided maps, reports, and other information necessary to
create the new PCSWMM model, including pipe lengths, sizes, and locations. Wastewater models
of the existing system and the five, ten, and twenty-year planning horizons were developed. These
models were evaluated to determine infrastructure needs required to serve current and future flows.
Finally, a list of proposed improvements, including anticipated timing and cost, was created based
on the analysis. A summary of major tasks is provided below:

e Collected physical data in the field for sewers 12 inches or greater, with the exception of
a few 8” lines specified by the City, to develop the hydraulic model network and collect
asset information.

e Developed a hydraulic model of the existing collection system in PCSWMM and
calibrated the model to align with actual flow data gathered during the Fall 2022 flow
monitoring season.

e Developed growth projections for five, ten, and twenty-year time horizons based on
City-provided population and land use projections.
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e Performed model simulations for the existing, five, ten, and twenty-year growth
conditions to identify needed sewer system improvements.

e With City staff input, selected design criteria consistent with current, local design
requirements to be used for planning-level sizing and costing of improvements.

e Developed conceptual projects to both improve the existing system (i.e., relief or
replacement sewers) and serve new growth outside the existing system (i.e., extension
sewers, lift stations, and force main).

e Developed planning-level opinions of probable construction cost and capital cost for
each identified project to assist the City with CIP budget planning.

e Presented a comprehensive report detailing the work completed, analyses, and
recommended improvements to the City’s sanitary sewer system.
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2 PLANNING INFORMATION, DATA COLLECTION AND ASSUMPTIONS

2.1 Wastewater Service Area

The City of Leander is situated along Highway 183, primarily in the western region of Williamson
County, while the western side of the City extends into northwest Travis County. The City of
Leander wastewater service area, shown in Figure 2-1, is limited to its current Certificate of
Convenience and Necessity (CCN) boundaries, which generally includes areas within City limits,
approximately 39 square miles, and portions of its Extra-Territorial Jurisdiction (ETJ). The study
area generally follows the current sewer CCN boundary (shown in Figure 4-1 on page 24), with
the addition of areas north and east of the San Gabriel River that fall within City limits and are
served by City-owned collection systems. Per discussions with the City, this report primarily
provides recommendations for portions of Leander’s sewer CCN where flow monitoring data was
collected in the Fall of 2022: south of the San Gabriel River and east of the Colorado River basin.

Most of the wastewater generated in the service area is currently treated at the Leander Wastewater
Treatment Plant (WWTP), located on RM 2243 at Brushy Creek (referred to in this report as the
RM2243 WWTP). The RM2243 WWTP discharges into Brushy Creek, east of downtown
Leander. The plant is currently permitted for an average annual discharge of 2.25 MGD. A
wastewater facilities master plan was performed concurrently with the wastewater collection
system masterplan and will be delivered as a separate report. The collection system and facilities
master plan address overall wastewater system needs over a 20-year planning period.

The areas that are generally located east of the 183A Toll highway and south of Crystal Falls
Parkway are served by the Brushy Creek Regional Wastewater System (BCRWWS). The
BCRWWS consists of two wastewater treatment plants and approximately 45 miles of regional
collection lines, treating flows from the Cities of Round Rock, Cedar Park, Leander and Austin.
While the City of Round Rock oversees operations and maintenance of the regional system, the
system is owned jointly between the partner cities. The City of Leander owns 4.23 MGD of
BCRWWS treatment capacity and leases any excess treatment capacity. The City of Leander is
currently sending an average of 2 MGD to the BCRWWS through the Brushy Creek interceptor
and is in the process of constructing a diversion line from the RM2243 WWTP to the Brushy Creek
interceptor with a maximum capacity of 2 MGD to alleviate demands on the RM2243 WWTP.

The properties on the southwestern portion of the City within the Travisso development are part
of the Travis County Municipal Utility District 21 (MUD 21) and are served by the Travisso Water
Reclamation Plant (WRP), also referred to as the Crystal Falls West WRP. The Travisso collection
system was conceptualized, designed and constructed over the past ten years in concert with the
Travisso master-planned community. The City is currently engaged in expanding the Travisso
WRP from its current capacity of 0.25 MGD to 0.52 MGD. Because Travisso’s collection system
was planned for and constructed recently, planning for Travisso’s system was not included under
the scope of this report.

Flow from the remaining service area north of the San Gabriel River is either pumped to the City
of Liberty Hill to the west or sent by gravity to Georgetown to the east (Figure 2-1). Please refer
to Section 2.2 for more information regarding the agreements with Liberty Hill and Georgetown.
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2.2 Interlocal and Development Agreements

Due to topographic and jurisdictional constraints, wastewater flows from the City of Leander are
conveyed across jurisdictional boundaries. Interlocal agreements govern the exchange of
wastewater flows between Leander and neighboring communities. Below are brief descriptions
of the primary agreements impacting Leander’s collection system and treatment works:

¢ Brushy Creek Regional Wastewater System (BCRWWS): Flows from the Brushy
Creek basin (generally east of 183A) and the Block House Creek basin are conveyed
to the BCRWWS. The interlocal agreement between the Cities of Austin, Cedar Park,
Leander, and Round Rock, dated December 21, 2023, states that Leander owns 4.23
MGD of daily average treatment capacity at the BCRWWS treatment plants. Please
refer to Section 2.1 for more information on Leander’s involvement in the BRCWWS.

e City of Georgetown: The Lively Ranch subdivision collection system in the northeast
of Leander’s ETJ is maintained by Leander but conveys flow to the City of Georgetown
for treatment (Figure 2-1). The interlocal agreement between the City of Georgetown
and the City of Leander specifies a maximum sewer connection limit of 1,200
connections for the 437 acre tract. Georgetown is responsible for operating and
maintaining their system as well as any necessary improvements to provide the
wholesale wastewater service. Leander is responsible for operating and maintaining
their collection system to convey flows to the Delivery Point near the southeast corner
of the tract. Leander is also responsible for providing monthly reports to Georgetown
listing the number of active connections within the Lively Tract.

e City of Jonestown: The agreement between City of Jonestown and the City of Leander
states that Leander must receive, treat, and dispose of wastewater delivered by
Jonestown in an amount up to the Annual Wastewater Entitlement, provided that only
50% (500 Living Unit Equivalents, or LUEs) of the Annual Wastewater Entitlement is
available to Jonestown until improvements to the Crystal Falls West Water
Reclamation Plant becomes operable. At the completion of Phase II of the WRP
improvements, Leander must notify Jonestown of the number of additional LUEs
(above 500 LUEs) available to Jonestown. Thereafter, Leander must notify Jonestown
upon completion of Phase III and at such time the full Annual Wastewater Entitlement
will be available. Jonestown agrees that it will not approve wastewater connections of
its customers that would cause it to exceed the number of available LUEs. Jonestown
may not deliver wastewater flows more than the Daily Average Flow Limit, a peak
flow rate of 750 gpm, or wastewater in an amount that exceeds the Annual Wastewater
Entitlement. Jonestown is solely responsible for collecting the wastewater from its
customers and conveying the wastewater to the Points of Delivery. Upon completion
and acceptance of the Master Meter and improvements, the Master Meter and
improvements will be part of the Leander System, and Leander will repair, maintain,
and replace the Master Meter and improvements as necessary.
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e City of Liberty Hill: Wastewater from portions of Leander’s ETJ north of the San
Gabriel River (namely the Bar W Ranch subdivision) is pumped to Liberty Hill’s South
San Gabriel WWTP (Figure 2-1). The interlocal agreement establishes a phased
wholesale service commitment of up to 8,100 LUEs total provided by the City of
Liberty Hill to the City of Leander. The wholesale wastewater service is conveyed by
Lift Station 25 to Liberty Hill’s South San Gabriel WWTP where it is treated. The flow
rate at the Point of Entry (South San Gabriel WWTP) may not exceed an average of
0.65 gpm per LUE served. Additionally, the agreement includes provisions regarding
wastewater strength limitations, whereby the total daily Biological Oxygen Demand
(BOD) loading may not exceed an average of 0.425 pounds per LUE. Leander is
responsible for designing and constructing the internal facilities within their system,
the connection point to Liberty Hill’s network, and the metering of the wastewater flow.
Liberty Hill is responsible for designing and constructing the interceptor lines and any
necessary treatment upgrades to accommodate the wholesale wastewater service flows
from Leander. Leander must keep the City of Liberty Hill apprised of developing
properties and additional wastewater connections that may contribute additional flows
to the Liberty Hill WWTP.

2.3 Future Land Use Assumptions

Future land use assumptions were used to develop projections of future flow contributions in the
collection system model. Future land use assumptions were provided by the City in the form of a
map shown in Figure 2-2. This map provides approximate locations of various land use types
across the City of Leander. These land uses provide information on the types, potential densities,
and locations of future development. The City also provided information regarding the planned
and in-progress developments in the form of a map, a copy of which is provided in Figure 2-3.
This map was used to estimate which parcels were most likely to develop within the 5-year time
horizon.

Future land use assumptions are important factors for projecting future wastewater flows and
identifying the required infrastructure to serve planned growth. Future land use assumptions do
not represent zoning regulations or requirements, and actual future land use may vary from these
assumptions. Rather, these land use assumptions are a best approximation of the types of
developments and densities the City may support in the future.

Table 2-1 provides the development density assumptions agreed upon with the City, in terms of
living unit equivalent (LUE) per acre for each land use type assigned. A LUE is a planning tool
that estimates the typical flow of water or wastewater produced by a single-family residence. For
the purposes of this study, one (1) LUE was assumed to represent 3 persons (or population
equivalents) and produce 200 gallons per day (gpd) of wastewater. The 200 gpd/LUE wastewater
production rate is an average rate developed based on flow monitoring. Table 2-1 was utilized to
convert future growth areas into an estimated number of LUEs generating wastewater from each
growth area.
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“Figure 2-2: Future Land Use
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Table 2-1: Population Density Assumptions for Various Land Use Types

Land Use Category Population Density Assumptions (LUE/acre)
Neighborhood Residential 4
Neighborhood Center 4
Employment Center 3
Urban Mixed Use 10
Greenway, Parks and Preserves 0

By applying both the LUE/acre density from Table 2-1 and the 200 gpd/LUE flow estimate to a
given land area (in acres), an approximate wastewater production was estimated for land uses
shown on the future land use map. The estimated wastewater production was then used in the
hydraulic model of the collection system. Please refer to Section 4.2 for further discussion of the
flow projections and distributions.

2.4 Population Projections

The citywide population projections used to develop wastewater flow projections were provided
by the City. These population projections were developed as part of the 20-Year Water Capital
Improvements Plan Memorandum, dated July 19, 2023. These projections were derived using
annual growth rates which decreased over time and were subsequently converted into an equivalent
number of LUEs. Table 2-2 shows the population forecasts for the time horizons considered in this
analysis. Please refer to Section 4.2 for flow projections and distributions.

Table 2-2: Population Projections Provided by City

Year Annual Growth Rate Population No. of LUEs
2022 9.7% 86,733 33,687
2027 7.5% 131,746 49,795
2032 3.0% 168,869 63,827
2042 1.0% 207,808 78,545

2.5 Manhole Survey

GBA field staff attempted inspection of 965 City-owned manholes to create a hydraulic model of
the existing wastewater collection system. Among these 965 manholes with attempted inspections,
797 were completed successfully, 77 were unable to be opened, 50 manholes could not be located,
35 manholes were not accessible, and 6 manholes were buried (Figure 2-4). Manholes that were
located but not able to be opened were considered partially inspected, as location and rim elevation
data could still be collected. The data collected during manhole inspections include their X and Y
coordinates, rim elevations, depths, and manhole cover sizes, as well as rim-to-invert depths and
diameters of incoming and outgoing pipes. The manhole survey maps are provided in Appendix
A and the GIS data will be provided as a separate submittal to the City.
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Figure 2-4: Manhole Survey Summary
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2.6 Planning-Level Design Criteria

To model, size, and plan for new wastewater infrastructure, planning-level design criteria were
established for this study with input from City staff. It important to note that all sizing of
improvements for this study are conceptual only; actual designs may vary from the conceptual
designs presented in this report. Table 2-3 provides a summary of the criteria used to guide this
study. This table is broken into three sections:

(1) Existing Infrastructure Flow Calculations (Modeled System),
(2) Future Infrastructure Flow Calculations (Extensions to Serve Growth Areas), and
(3) Conceptual Sizing of New Infrastructure (Relief, Replacement or Extensions).

2.6.1 Flow Calculations

The PCSWMM design storm model of the existing system was primarily used to identify necessary
capacity improvements for the City’s existing sewers, at the present, S-year, 10-year and 20-year
time horizons. In contrast, Austin Utilities Criteria Manual (UCM) guidance and GIS analysis were
primarily used to conceptually size the future sewer extensions needed to serve growth areas
outside of City limits, at the 5-year, 10-year and 20-year time horizons. Therefore, flow
calculations for the existing infrastructure (interceptors and lift stations) modeled in PCSWMM
differed from flow calculations for future infrastructure (sewer extensions), which were not
modeled in PCSWMM.

Flows from future growth were still plugged into the PCSWMM model of the existing system for
future growth scenario modeling in order to demonstrate impacts of growth on the existing sewers.
To represent peak wet weather flows from future growth in the PCSWMM model, the synthetic
unit hydrograph for flow meter basin 2 was assigned to future growth model nodes. Basin 2 was
chosen as a representative basin for new growth areas because it demonstrated an average level of
I/I for Leander’s collection system.
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2.6.2 Design Storm

The 5-year, 6-hour design storm was chosen because there is precedence for its use in modeling
by the City of Austin and other cities in the metropolitan area. It also represents a moderately
conservative storm event to plan for, particularly for systems demonstrating higher levels of I/1.
Storm events with higher recurrence intervals (such as 10-year, 25-year, or 50-year) may be overly
burdensome to ratepayers of systems with high I/ levels, but storms with lower recurrence
intervals (such as 1-year or 2-year) may be insufficient for predicting areas at higher risk of sanitary
overflows and backups.

2.6.3 Critical Surcharge

The calibrated PCSWWM model was used to identify locations in the existing system with
potential for surcharge under design storm conditions. Not all surcharge of existing sewers requires
immediate mitigation, however. To identify high risk surcharge, critical surcharge criteria were
developed to help identify the need for capacity improvement projects. The two-part criteria used
during this study is stated in terms of surcharge above the crown of pipe and in terms of minimum
“freeboard” (or, the distance between maximum surcharge level and manhole rim). This criteria is
based on similar criteria used by the Environmental Protection Agency (EPA) in recent sewer
consent decrees. It is important to note that this is a criteria for judging the severity of surcharge,
not a pipe sizing tool. New gravity sewers (relief, replacement, or extensions) will not be designed
to surcharge under design flow conditions.

Surcharge of a sewer is typically defined as the situation in which the sewer entrance and exit are
submerged, and the pipe is flowing full and under pressure. Levels of surcharge predicted by the
hydraulic model will vary widely across the system and depend on factors such as design storm
intensity, existing pipe capacities, projected upstream flows and infiltration and inflow (I/I), and
downstream bottlenecks. Some sewer agencies allow surcharge in their systems to specified levels
(e.g., “surcharge up to 100% of pipe diameter over the crown of pipes”), while other agencies do
not allow any surcharge in their systems.

Surcharge may not be acceptable at locations where sewers are relatively shallow (e.g., less than
10 vertical feet from the surface) because of the increased risk of overflow. Surcharge may be
more acceptable in locations with particularly deep sewers (e.g., 20 feet or more below the surface)
because of the lower risk of overflow. Therefore, it is pragmatic to allow some surcharge in the
existing system before relief sewers are deemed necessary. However, all new or relief sewers
should be designed for no resulting surcharge during design flow conditions.

2.6.4 Conceptual Pipe Sizing

The Austin UCM Q65/Q85 method of pipe sizing requires pipes be sized to either reach a
maximum of 65% of their full capacity during peak dry weather flows (PDWF), or 85% of their
capacity during peak wet weather flows (PWWF). This method of sizing provides an adequate
safety factor to account for higher than anticipated I/I during a storm event.

During peak wet weather storms, Austin UCM requires that pipes be designed such that the peak
wet weather flow (PWWF) shall not exceed 85% of the capacity of the pipe flowing full for all
pipes 15 inches in diameter and below, and 80% of the capacity for all pipes 18 inches and above.

11
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This excess 15%-20% capacity helps to reduce risk of excessive surcharging and overflow.
Designing the system with additional capacity provides flexibility for accommodating increased
wastewater flows associated with population growth and denser development.

The City of Leander does not currently have a pipe sizing standard. Options were discussed with
City engineering staff. Many cities size pipes to reach full flow (Qruy capacity during peak wet
weather events, but this is a less conservative method that will accommodate design flows without
providing as much safety factor for growth or increased I/I. Allowing pipes to reach full capacity
during the design flow reduces costs by requiring smaller pipe sizes but leaves less room for
accommodating future growth and expansion. Backup and surcharging are a greater risk to a
system sized using this method. Because of Leander’s rapid growth and presence of I/1, the more
conservative Austin UCM Q65/Q85 approach was preferred by the City for use during this study.

12
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Table 2-3. Planning-Level Design Criteria

Criteria Value or Range

Existing Infrastructure Flow Calculations (Modeled System)

(AAVBr[e;%; Daily Dry Weather Flow Model Calibrated to Flow Meter Data

Peak Dry Weather Flows (PDWF) Model Calibrated to Flow Meter Data

RTK Unit Hydrograph Calibrated to Respective

Flow Meter Basin

Modeled 11 for Growth® RTK Unit Hydrograph Calibrated to Flow Meter
Basin 2 (representative of average 1/I)

Peak Wet Weather Flows (PWWF) Design Storm Model (PDWF + I/T)

Design Storm® 5-year, 6-hour Event (4.1 inches)

Flow Depths > 24” above crown of pipe

Flow Depths < 36” below manhole rim

Modeled I/I for Existing System"

Critical Surcharge Criteria®

Future Infrastructure Flow Calculations (Extensions to Serve Growth Areas)

Average Daily Dry Weather Flow

(ADDF)® 200 gpd/LUE (1 LUE = 3 people)

_ (18 + (0.0206 * ADDF)°>)

(6)
Peak Dry Weather Flows (PDWF) Q = (@ 10,0206 < ADDFY°F) * ADDF
Peak Wet Weather Flows (PWWF)® | Q = PDWF + 750 gpd/acre
Conceptual Sizing of New Infrastructure (Relief, Replacement or Extensions)
Peak Flow Conveyance Criteria”) Austin UCM Q65/Q85
Gravity Pipe Capacity Manning’s Equation
Manning’s Coefficient (n) 0.013
Gravity Pipe Velocity® 2-10 fps
Lift Station Capacity Maximum 2-hr Peak Flow from Model
Force Main Velocity 3-6 fps

Notes:
1)

2)

3)

5)
6)

7)

8)

Inflow and Infiltration (I/T) in the existing system was estimated using synthetic unit hydrographs (calibrated using the
RTK method) for each flow meter basin.

Flows from new growth areas were plugged into the existing system during growth scenario modeling. To represent
flows from growth in the model, flow meter basin 2’s synthetic unit hydrograph was used. Basin 2 was chosen because
it is considered to have average rates of I/I relative to other parts of Leander.

Precipitation frequency estimates for design storm provided by NOAA Atlas 14.

Based on criteria used in recent EPA Consent Decrees. This criterion defines high risk (critical) surcharge levels in the
existing sewer system and was used to define the necessity of capacity improvement projects for existing gravity
sewers. It is important to note that new gravity sewers (relief, replacement or extensions) will NOT be designed to
surcharge under design flow conditions.

Estimated from wastewater flow monitoring data.

Sourced from Austin Utilities Criteria Manual (UCM), which is commonly used and accepted throughout the Austin
metropolitan area.

Sourced from Austin Utilities Criteria Manual (UCM). All gravity sewer projects were conceptually sized to reach a
maximum of 80 to 85% of their capacity during peak wet weather flows (PWWF), depending on pipe diameter.

Texas Commission on Environmental Quality (TCEQ) design standards.

13
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2.7 Cost Data

Planning level cost equations and tables were developed using past wastewater project data from
the Austin metropolitan area and other commonly referenced guidance documents, such as those
developed by the EPA. Costs should be considered planning-level only and may not reflect costs
of actual construction. ENR Construction Cost Index (CCI) data were used for the Dallas
metropolitan area (the closest metropolitan area to Leander with CCI indices) to adjust historical
cost data for inflation to better reflect present-day costs. All referenced cost equations were
adjusted to account for inflation using the February 2024 CCI for Dallas (CCI = 7824. Please see
enr.com/economics/historical_indices for more information regarding ENR CCI values.)

The following cost equations were developed to estimate lump sum construction costs for most
improvement projects and may not be representative of more unique situations. For example, the
gravity sewer cost equation generally accounts for costs related to construction of new gravity
sewer, such as excavation, pipe, ditch checks, manholes, erosion control, restoration and
mobilization. The cost equations are representative of construction costs and do not include other
soft costs or contingencies. To estimate a capital cost for each project, a 30% factor was applied
to the construction cost to account for soft costs such as engineering design and survey, and then
another 20% contingency factor was applied to account for unanticipated costs and scope changes.
A summary of the cost equations is presented in Table 2-4 below.

Table 2-4: Planning-Level Construction Cost Equations

Project Type General Cost Equation Units

Gravity Sewer y =322 %1.038% y is $/LF, x is diameter (in)
Steel Encasement y = 50x y is $/LF, x is casing diam. (in)
Force Main y = 18x y is $/LF, x is diameter (in)
Lift Station y = 1,500,000 = (x°62) y is $, x is capacity (MGD)

14
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3 EXISTING COLLECTION SYSTEM

3.1 Current Capacities and Projections

The Leander WWTP, located on RM 2243 at Brushy Creek, has a current treatment capacity of
2.25 MGD and treats most of the wastewater generated within the City. Leander’s RM2243
WWTP is permitted to expand its ultimate treatment capacity to discharge 5.25 MGD.
Additionally, the City possesses 4.23 MGD of treatment capacity at the BCRWWS, with no
intentions to procure additional capacity in the future. Table 3-1 describes each main interceptor
serving Leander and Table 3-2 provides all known information about the major lift stations in
Leander. This table also contains information for lift stations that are included in the model. The
major interceptors and lift stations are provided in Figure 3-1.

Table 3-1. Description of Major Interceptors

Pipe
Interceptor | Diameter Length Description
(fo)
Range

The existing Mason Creek Interceptor runs from
Bagdad Road to Lift Station 2 along the alignment of
Mason Creek | 157-18” 8,500 | Mason Creek, which pumps through a 12-inch force
main to a 21-inch gravity main and finally to the
RM2243 WWTP.

The existing Block House Creek interceptor runs along
Block House Creek from just south of the intersection

Blo(cjl;eléllc()use 127-30” 34,100 | between Lakeline Boulevard and Crystal Falls Parkway
and ties into the Brushy Creek Interceptor at the
interconnect with the BCRWWS.

Brushy The existing Brushy Creek North Interceptor runs

Creek North 127-27” 15,000 | along the North Fork of Brushy Creek from Bagdad
Road to the RM2243 WWTP.

The existing Brushy Creek South Interceptor runs
Brushy 127-18” 10.900 along the South Fork of Brushy Creek from Bagdad

Creek South ’ Road until it ties into the Brushy Creek North
Interceptor.

Brushy The existing Brushy Creek Interceptor runs along the

Creek main branch of Brushy Creek from the in'tersection of
(East of 127-36” 17,800 Rgnald Regan Blvd gnd RM 2243 to the }nterconnect
183A) with the BCRWWS in the southeast portion of the

City’s ETJ.

15

Page 46 of 209



Collection System Master Plan Leander, TX

Table 3-2. Lift Station Descriptions

Force Force

Lift | No. of C:lgcnit Main Main Descrintion
Station | Pumps (p m)y Diameter | Length p
&P (in) (ft)
Planned to be decommissioned as part of the
LSl 2 i 6 1,140 East Street Project in FY2024 (CIP WW.49).
LS 2 3 3.600 13 3,050 Serves an area of Mason Creek, west of US

183.

Serves as the main lift station feeding the
RM2243 WWTP. This lift station is planned
LS9 2 2,600 16 700 | to be decommissioned and replaced with a
master lift station to serve the ultimate
WWTP buildout (CIP. WW.43).

Serves as a secondary lift station feeding the
RM2243 WWTP. This lift station is planned
LS 10 3 1,200 16 700 | to be decommissioned and replaced with a
master lift station to serve the ultimate
WWTP buildout (CIP. WW.43).

LS 13 2 825 8 650 | Serves as the main lift station for the Bluffs.
Serves several neighborhoods in southwest

LS 14 2 190 4 1,740 | Leander, including Gann Ranch and The
Fairways at Crystal Falls.

LS 15 ) 400 6 1,990 Prlmgr}ly serves the Savannah Ranch
subdivision.

LS 20 2 125 4 2,520 | Serves the Bluffs at Crystal Falls.

LS 21 2 1,200 12 7,420 | Serves the Bryson subdivision.

LS 23 2 265 6 780 | Serves the Bluffs at Crystal Falls.

Located at Bar W Ranch, outside of City
limits but within City ETJ. In Spring 2024,
received two new 2,400 gpm pumps in
addition to the two original 985 gpm pumps.
The 10” and 18” force mains run parallel from
LS25 to Liberty Hill’s WWTP.

LS 25 4 5,785 10 & 18 | 29,000

LS 26 2 960 8 10,640 | Serves the Deerbrooke neighborhood.
LS 30 2 565 8 1,690 | Serves Palmera Ridge.

LS 31 2 135 4 3,430 | Serves the Bluffs at Crystal Falls.

LS 33 2 204 6 8,710 | Serves the Bluffview subdivision.

LS 34 2 700 8 4,020 | Serves the Bryson subdivision.

16
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3.2 Flow Characteristics

To better understand the City’s wastewater system a flow analysis was performed under the 2022
Flow Monitoring Project. The system was separated into a total of 14 interconnected drainage
basins with a total length of gravity wastewater pipes of approximately 1,096,000 linear feet. Flow
meters were strategically located to measure flows generated by these basins (Figure 3-2). The
pipe sizes throughout the project area range from six (6) inches to thirty-six (36) inches with most
of the pipes being poly-vinyl chloride (PVC).

The flow monitoring period experienced overall rainfall that was slightly below historical
averages, with only three out of the eight total storm events exceeding 1 inch of total rainfall.
Surcharge issues were observed at Site 3 due to downstream restrictions, while Site 8 encountered
nine dry weather surcharges, indicating potential under sizing of the servicing line or abnormal
upstream discharges. Excessive infiltration was identified at Site 4, while excessive inflow was
noted at Sites 1, 2, 3, 9, 13, and 14. Recommendations included CCTV inspections and smoke
testing in Basins 1, 2, 3, 4, 9, 13, and 14 to address inflow and infiltration issues. Additionally, a
lateral inspection program was recommended to address private sources of infiltration, particularly
in Basin 4. A hydraulic capacity analysis was also recommended for potentially undersized lines,
such as the 8-inch line serving Site 8 (Table 3-3).

The flow meter data and analysis results were used to assist in the calibration of the model
developed for this project. The flow monitoring results of the City’s sanitary sewer system
provided useful data in respect to infiltration and inflow (I&I). The flow meter reactions were
varied for the rainfall events, however all meters reacted to some of the rain events with
increased flows indicating I&I. Since nearly half of the metering sites showed evidence of
excessive inflow, but only one site had excessive infiltration, direct inflow sources are suspected
to be a more significant problem than sources such as cracks or joint separations. The flow
monitoring sites also provided insight into the capacity limitations of the system.

As will be noted in later chapters of the report, the two most urgent relief projects identified
during modeling, the Block House Creek and Mason Creek Interceptor projects, are situated in
Basins 13 and 14, respectively.

18
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Table 3-3: Fall 2022 Flow Monitoring Results and Recommendations Summary

Excessive

Excessive

Basin ID Infiliration? Inflow? Recommendations

1 - Yes CCTV and Smoke Testing

2 - Yes CCTYV and Smoke Testing

3 - Yes CCTV and Smoke Testing

4 Yes i CCTV, Smoke Test.ing,
and Lateral Inspections

5 - - -

6 - - -

7 - - -

8 - - Hydraulic Capacity Analysis

9 - Yes CCTV and Smoke Testing

10 - - -

11 - - -

12 - - -

13 - Yes CCTYV and Smoke Testing

14 - Yes CCTV and Smoke Testing

19
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3.3 Review of Current Infrastructure Projects

Table 3-4 lists and describes all wastewater capital improvement projects (CIP) listed under the
most recent FY2024 CIP document provided by the City. These projects were taken into
consideration when analyzing the design storm model runs and identifying necessary projects.

Table 3-4. Wastewater Capital Improvement Projects from FY2024 CIP

Project Name CIP # Description Status

Eagles Way, Mica Lane, Provides wastewater service to
Topaz Lane Wastewater | WW. 16 . . Complete
. residences in the area.

Service
Wastewater Treatment
Plant Sludge Processing | WW.17,
and Aeration WW.18

Improvements — Phase 2

Sludge processing and aeration upgrades
to help the WWTP process waste more Complete
efficiently.

Replace the onsite sanitary sewage

Falcon Oaks Wastewater facilities within the subdivision with Under
. WWwW.20 | .. . .
Collection System direct connections to a wastewater Construction
collection system.
South Brushy Creek Increase capacity of interceptor to send
Wastewater Interceptor | WW.25 | the correct volumetric flow to RM2243 Pending
Improvements WWTP to comply with TCEQ.
North Brushy Creek

Increase capacity of interceptor to

Waiﬁ“ﬁjgf?;ﬁgiptor WW.37 | improve flow conditions and conveyance Pending
gegmen - to RM2243 WWTP.
North Brushy Creek . .
Wastewater Interceptor Increase capacity of interceptor to
Imbrovements — WW.38 | improve flow conditions and conveyance Pending
gegmen 3 to RM2243 WWTP.
North Brushy Creek . .
Increase capacity of interceptor to
Wastewater Interceptor . i Under
Fmprovements — WW .41 | improve flow conditions and conveyance Design
Benbrook Section to RM2243 WWTP.
Replacement of two existing lift stations
with a new master lift station to serve
RM 2243 Wastewater ultimate WWTP build-out, including
Treatment Plant Lift : : o Under
. . WW.43 | diversion facilities to convey flows up to .
Station and Gravity Construction
Relief Main 2.0 MGD to the Brushy Creek
Interceptor to be ultimately treated by the
BCRWWS.
Wastewater Lift Station WW 44 Improvements of six existing wastewater Under
Rehabilitations ' lift stations (LS 2, 6, 7, 8, 13, and 14). Construction
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Table 3-4 Continued:

Project Name CIP # Description Status
Install a phased reclaimed water system
Reclaimed Water WW 46 at RM2243 WWTP to supply reclaimed Under
System to Northline ' water for construction and other Construction
authorized uses.
Inflow and Infiltration Establish comp rehepsive plan fo address Initial Study
WW.47 | inflow and infiltration (I/T) removal from
Study . . Complete
the sanitary sewer collection system.
Add water and wastewater lines and
East Street Utilities WW .49 | eliminate an old wastewater lift station Pending
(LSO1) to modernize East Street.
22
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4 MODEL DEVELOPMENT

4.1 Introduction

A hydraulic model of the City’s sanitary sewer network was developed using the PCSWMM
modeling software by Computational Hydraulics International (CHI). The developed model was
used to determine current needs within and impacts of growth on the existing sanitary sewer
network. The future growth scenarios evaluated in this project were 5, 10, and 20-year time
horizons. Section 4.2 provides further detail on the population growth projections for each time
horizon that was utilized in the model.

As part of the scope of this study, copies of PCSWMM model scenarios of the existing conditions,
S-year, 10-year, and 20-year growth conditions will be provided to the City. It is recommended
that regular model maintenance and re-calibration be performed to keep the model current and
useful for analysis. It is generally recommended that sanitary sewer models be re-calibrated with
new flow monitoring data at least once every five years. GBA can assist the City with model
maintenance and re-calibration when needed.

4.2 Flow Projections

The overall goal for developing flow projections was to spatially assign growth across the City in
a logical manner to align with the population projections provided by the City for the 5, 10, and
20-year time horizons (Table 2-1). As previously mentioned, growth projections were developed
based on the residential development and future land use map supplied by the City (Figure 2-2
and Figure 2-3). The 5-year growth projections were developed assuming that all residential
properties from the residential development map are to be constructed and populated by the end
0f 2027. The 10 and 20-year growth projections were established using the future land use map
in conjunction with input from the City’s planning department (Figure 4-1). It is important to
note that a significant portion of the anticipated growth in Leander is projected to take place in
the northwest region of the City. Overall, GBA’s population projections are in alignment with
the City-provided projections and were used to estimate wastewater generation from the future
growth areas to be incorporated in the hydraulic model (Table 4-1). The acres and LUEs
associated with the future growth areas for each land use type and time horizon are summarized
in Table 4-2.

23

Page 54 of 209



City of
Leanoer

City of Leander
Williamson County, TX

FIGURE 4-1:
GROWTH AREA MAP

5-Year Projected
Development

10-Year Projected
Development

20-Year Projected
Development

Road

Railroad
Creek/Stream/River
" Lake

Leander City Limits
=.’,:|:-‘ Leander ETJ
Leander Sewer CCN

- -- .
L County Boundary

0 0.5 1

N

Miles
Date: 4/24/2024

GBRA

Fadge 5o 01 ZUY

= . ‘\\
= =\




Collection System Master Plan Leander, TX

Table 4-1: GBA Population and LUE Projections

City GBA
Year No. of LUEs Population No. of LUEs Population
2022 33,687 86,733 - -
2027 49,795 131,746 49,965 132,407
2032 63,827 168,869 64,035 169,692
2042 78,545 207,808 78,832 208,904

Table 4-2: Future Growth Areas Summary Table
Future Growth Summary Table

S-year Growth

Property Type LUE/unit | Units (Acreage) LUEs
Single-Family 1 8,381 (5,790) 8,381
2-Plex 2 108 (30) 216
4-Plex 0.7 144 (8) 101
Condo 0.5 902 (134) 451
Apartments 0.5 7,448 (335) 3,724
Townhome 1 1,393 (234) 1,393
Property Type LUE/acre Acreage LUEs
Employment Center 3 112 336
Commercial 4 267 1,082
School 10 59 594
5-yr Growth Total - 1 86,3779601?:1 s 16,278 LUEs
10-year Growth
Property Type LUE/unit Acreage LUEs
Neighborhood 4 1,694 6,786
Commercial 4 1,175 4,725
Community Mixed Use 10 211 2,116
Employment 3 147 443
10-yr Growth Total - 3,227 Ac 14,070 LUEs
20-year Growth
Property Type LUE/unit Acreage LUEs
Neighborhood 4 2,505 10,029
Commercial 4 731 2,938
Employment 3 607 1,830
Parks/Open Space 0 71 0
20-yr Growth Total - 3,914 Ac 14,797 LUEs
Growth Total (Cumulative) - 73,930 Ac 45,145 LUEs

(1) A LUE is a planning tool that estimates the typical flow of water or wastewater produced by a single-family
residence. For the purposes of this study, one (1) LUE was assumed to represent 3 persons (or population equivalents)
and produce 200 gallons per day (gpd) of wastewater. The 200 gpd/LUE wastewater production rate is an average rate
developed based on flow monitoring. (See section 2.3).
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4.3 Existing System Model Network Development and Flow Assignment

The model was developed using the data collected from survey, GIS data from the City, and the
2022 flow monitoring project. In cases of missing data, values were retrieved from City-provided
GIS data, record drawings, or interpolated between known data points. Only pipes 12 inches or
greater in diameter were included in this model, except for several 8-inch lines that were specified
by the City during scoping. A map of the modeled system can be found in Figure 4-2.

The fourteen flow meter locations from the 2022 I/I Reduction project were imported into the
appropriate manholes in the model, as well as their respective basins. Parcels encompassed in the
flow metering basins were imported into the model as subcatchments. Every parcel was assigned
a receiving manhole and a living unit equivalent (LUE) count, resulting in each receiving manhole
being assigned a total LUE count. The LUE count was utilized to account for variations in
wastewater generation from single-family homes, apartments, schools, restaurants, retail
properties, and other property types. The sewershed areas for each flow meter basin were
distributed among the manholes based on a weighted system, accounting for the number of LUEs
assigned to each manhole.

In summary, the model network included 960 manholes, 261,740 linear feet of gravity sewer,
78,830 linear feet of force main, and 16 lift stations (Figure 4-2). The lengths of gravity sewers
are summarized according to diameter and corresponding flow metering basin in Table 4-3.
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Table 4-3: Summary of Modeled Pipes by Diameter

Gravity Main Force Main
Flow Meter
Basin ID <12" 12" 15" 18" 21" 24" 30" 36" Totals 4" 6" 8" 10" 12" 18" | Totals
1 3385 16947 | 2998 | 7280 1745 | 5537 | 10983 | 48875 1690 1690
2 1830 3456 5286
3 22656 4516 27172
4 502 502
5 13525 | 7456 20981 4100 7637 11737
6 4386 | 11720 | 6557 10236 32899 1988 10711 12699
7 2050 2050
8 477 477
9 3861 746 152 627 5386
10 429 429
11
12 288 3666 302 4256
13 426 8621 10186 | 4007 23240 || 8204 | 1293 | 669 83 10249
14 9123 5244 | 2279 | 4657 21303 1628 3100 4728
Liberty Hill" 9850 7668 239 2409 199 20365 14508 | 8707 | 14515 | 37730
Other @ 2376 | 11773 | 5777 | 3277 | 6879 | 13513 | 4392 | 532 48519
Totals 19722 | 108705 | 49704 | 22225 | 24483 | 15457 | 9929 | 11515 | 261740 | 8204 | 4909 | 4769 | 25219 | 21217 | 14515 | 78833

* - All units in linear feet

(1) - Includes piping north of the South Fork San Gabriel River and East of Highway 1834 going to Liberty Hill WWTP

(2) - Includes all piping that is downstream of a flow meter (Areas going to RM2243 WWTP and Brushy Creek Interceptor)
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4.4 Model Calibration

4.4.1 Dry Weather Calibration

Average daily dry weather flow (ADDF) for each flow monitoring basin was retrieved from the
2022 Flow Monitoring Report by averaging the flows from Sep 29, 2022 - Oct 15, 2022, which
was the driest, two-week period of the flow monitoring duration (See Figure 3-2 for flow meter
locations). The ADDF was then normalized by dividing by the total number of Living Unit
Equivalents (LUEs) within each respective basin, yielding a unit flow per LUE value for each flow
metering basin (Table 4-4). To distribute flows throughout the system, the average flow entering
each manhole was determined by multiplying the unit flow per LUE by the number of estimated
LUEs served by that particular manhole.

Table 4-4: Unit Flow per LUE

Flovy NEStéIfI}Et[eJ(]iEs Avg. Daily Estimated
Meter‘lng Up's tream of Dry Weather | ADDF/LUE
Basin Moeter Flow (MGD) | (gpd/LUE)
1 2148 0.846 394
2 371 0.219 590
3 3350 0.890 266
4 272 0.098 342
5 1117 0.178 159
6 4428 0.365 82
7 248 0.059 238
8 426 0.056 130
9 337 0.327 970
10 334 0.054 162
11 500 0.149 298
12 821 0.168 205
13 2641 0.929 352
14 3424 0.491 143

Time patterns were created by using the Time Pattern Creator tool in PCSWMM. Hourly and
weekend time patterns were generated based off the dry weather period used for calibration. The
outputs of the time pattern creator are hourly multipliers, in which the hourly time pattern has
hourly multipliers that are applied to weekdays, while the weekend time pattern has hourly
multipliers which are utilized on the weekend. Figure 4-3 shows an example of an hourly time
pattern created by PCSWMM. The hourly and weekend time patterns were created for each flow
metering basin and assigned to the manholes within their respective flow metering basins.
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Figure 4-3: Example Hourly Time Pattern
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The model was run after inputting the average flows and time patterns to the manholes, and the
model results were compared to the flow meter data. ADDF retrieved from the flow meter data
was compared against the ADDF the model calculated, as well as the total volumes for the dry
weather period (Table 4-5). The hydrographs showing modeled versus metered flow for the dry
weather period for each flow meter are provided in Appendix B: Dry Weather Calibration .
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Table 4-5: Dry Weather Calibration Results

Metered Modeled
Modeled Total Total
Metered ADDF Difference % Volume Volume Difference %

FM | ADDF (MGD) (MGD) (MGD) Difference (MG) (MG) (MG) Difference
1 0.983 0.982 -0.001 -0.1% 15.750 16.700 0.950 6.0%
2 0.255 0.255 0.000 0.1% 4.097 4.340 0.243 5.9%
3 0.919 0.929 0.011 1.2% 14.450 15.8 1.350 9.3%
4 0.090 0.090 0.000 -0.2% 1.442 1.530 0.088 6.1%
5 0.197 0.187 -0.010 -5.2% 3.087 3.180 0.093 3.0%
6 0.365 0.357 -0.009 -2.4% 5.838 6.060 0.222 3.8%
7 0.078 0.077 -0.001 -0.9% 1.230 1.310 0.080 6.5%
8 0.049 0.049 -0.001 -1.0% 0.794 0.828 0.034 4.3%
9 0.406 0.409 0.004 1.0% 6.486 6.960 0.474 7.3%
10 0.064 0.065 0.001 1.7% 1.065 1.100 0.035 3.3%
11! 0.165 0.222 0.058 35.1%D 2.620 3.780 1.160 44.3%
12 0.193 0.189 -0.003 -1.7% 3.100 3.220 0.120 3.9%
13 1.061 1.065 0.004 0.4% 16.890 18.100 1.210 7.2%
14 0.548 0.549 0.001 0.1% 8.678 9.330 0.652 7.5%
]Eg/ 5371 5.426 0.065 1.02% 85.527 92.238 6.711 7.85%

Note 1) Dry weather flows for the FM11 basin were increased in the model to improve FM09 dry weather calibration, since FM09 is downstream
of FM11. Because FM11 is a small basin and there are no interceptors modeled upstream of the FM11 meter location, the dry weather calibration

was considered acceptable and conservative for the purposes of this analysis.
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4.4.2 Wet Weather Calibration

The RTK Hydrograph method was chosen to model rainfall dependent inflow and infiltration
(RDII) in PCSWMM. RDII is produced as groundwater and stormwater enter through defects in
the sanitary network. A RTK unit hydrograph was used to define the proportion of rainfall falling
on the basin that enters the sewer system as RDII and the timeframe this rainfall enters the system
during and after the storm event. The RTK unit hydrograph is a combination of three separate unit
hydrograph triangles which represent slow, medium, and fast responses of flow entering a sanitary
network (Figure 4-4). Each response represents RDII that enters a system during and after a rainfall
event. The R value symbolizes the fraction of rainfall that is entering the system, which is shown
in the figure as the magnitude of the peak, T is the time to peak, and K is the falling limb ratio,
which predicts how long the system will respond to a storm event. The slow response can be
associated with slow infiltration, which occurs immediately following a rain event and can persist
for several hours or even days. The medium response is associated with moderate infiltration that
occurs during and soon after an event, when soil surrounding a pipe becomes saturated and starts
infiltrating. The fast response time is associated with rapid inflow that enters the system through
more direct connections and pathways (such as cracks or holes in manhole frames and covers).

Figure 4-4: RTK Hydrograph Schematic
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A unit hydrograph was developed for each flow monitoring basin, featuring unique sets of short-,
medium-, and long-term R, T, and K values, along with an assigned rain gage. The City of
Leander has a total of three rain gages, as illustrated in Figure 3-2. The Thiessen polygon method
was utilized to establish an estimate of rainfall for each flow monitoring basin during the
calibration period, determined by the proximity of the basin to the nearest rain gages.

The Sensitivity-based Radio Tuning Calibration (SRTC) tool in PCSWMM was applied to
calibrate modeled data with observed flow meter data. The SRTC tool establishes sensitivity
gradients for short, medium, and long-term R, T, K values, allowing for simultaneous
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observation of effects across multiple wet weather events. Initial unit hydrographs were
generated by estimating R, T, K values based on computed and observed data from the dry
weather calibrated model results. Subsequently, an iterative approach was adopted, adjusting R,
T, and K values for each flow meter until the weighted averages of the peaks and total volumes
for all the observed wet weather responses were within the ranges suggested by the Chartered
Institution of Water and Environmental Management (CIWEM): -15% to +25% for peak flow,
and -10% to +20% for total volume (Table 4-6). In addition, 45-degree plots were prepared to
visually depict how the modeled flows align with metered flow data (Appendix C: Wet Weather
Calibration ).
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Table 4-6: Wet Weather Calibration Results

No. of Storm Events Weighted Avg. % Weighted Avg. %
with Observable I/1 Difference, Difference,
FM Basin Area (Acres) Responses Volume Peak Flow

1 1638 7 10% -1%

2 452 8 7% -1%

3 1301 9 5% 1%

4 140 7 9% -4%

5 747 6 17% 8%

6 1561 7 9% 14%

7 98 9 -4% 13%

8 87 7 3% -1%

9 418 6 8% -1%

10 197 7 8% 7%

11 125 9 19% 7%

12 410 11 -3% 13%

13 1285 9 16% 12%

14 1569 5 6% 14%

Acceptable Range (CIWEM), % Difference -10% to +20% -15% to +25%
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4.5 Future Growth Model Development

The future growth projections were incorporated into the model by importing the number of
LUEs and the sewershed area into the nearest downstream, modeled manhole. The nearest
downstream manhole was determined by the future growth area’s location and topography.
Future interceptor lines were drafted and included in the final plan as future interceptor projects
to serve new growth and tie into the existing infrastructure. The exhibits in Appendix D: Future
Growth Exhibits illustrate the estimated number of LUEs and sewershed area (acres) tying into
the system for each location at each time horizon. The locations where future growth is
anticipated to connect are indicated by blue triangles in the design storm modeling results
(Appendix E: Design Storm Modeling Results). The future growth models did not factor in
any planned or anticipated improvements; however, all known improvements were considered
when developing recommendations.
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S MODEL RESULTS ANALYSIS

5.1 Overview of Modeling Results

The existing model and future growth models (5, 10, and 20-year time horizons) were simulated
with the 5-year, 6-hour design storm (see Section 2.6 for more information regarding the design
storm). This chapter provides an analysis of the outcomes derived from these simulations. Figure
5-1 provides a summary map of design storm results. In this figure, the colored circles denote
manholes experiencing flooding during the simulation period. While the model might indicate
flooding, it does not imply that the system will actually flood. It is recommended that further on-
site evaluation and data collection (e.g., checking manholes for evidence of surcharge, targeted
flow monitoring) be conducted before initiating any project based on modeling results.

A more detailed set of maps showing model results from PCSWMM is provided in Appendix E.
In those maps, orange symbolizes pipes undergoing surcharge due to backup, indicative of
downstream bottlenecks such as undersized pipes or lift stations. Pipes appearing as red are
representing pipes experiencing surcharge due to capacity limitations, indicative of undersized
pipes. These pipes can be considered bottlenecks to flow in the collection system. When
evaluating projects, pipes surcharging due to backup are generally of lesser concern compared to
those surcharging due to capacity limitations.

5.2 Existing System Design Storm Model Results
The analysis of the existing system under 5-year design storm conditions reveals two primary
areas of concern:

e Block House Interceptor, which is situated in southwest Leander near Leander High
School and flows northeast from west of Lakeline Blvd to Highway 183. The design
storm model predicts that this section of pipe may currently be experiencing excessive
surcharging and potential flood loss under 5-year storm conditions.

e Mason Creek Interceptor, located in central west Leander and flowing northeastward
towards Lift Station 2, is predicted to experience excessive surcharge with some minimal
flood loss according to the existing system model.

Other areas of lesser concern include a pipe segment in southeast Leander, near Lakewood Park,
which is forecasted to experience surcharge due to capacity limitations. However, the level of
surcharge is not considered critical. Manholes downstream of Lift Station 2 appear as flooded in
the existing system modeling results. However, there are recent and ongoing upgrades at LS02
and its force main, and modeling of this area may be fine-tuned once upgrades are complete.
There are also no known SSO issues in this vicinity; therefore, this area is not considered an area
of concern for the present-day time horizon (Figure 5-1).

5.3 5-year Growth Design Storm Model Results

The results from the 5-year growth model simulation conducted with the design storm are
presented in Figure 5-1. The previously identified areas of concern (Block House and Mason
Creek Interceptors) exhibit exacerbated surcharge and flooding. In addition, it is anticipated that
the pipes near the RM2243 WWTP and along the Horizon Park Interceptor will surcharge
under 5-year growth conditions during the design storm. The Horizon Park Interceptor is an
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older 12-inch line (circa 1986) with new developments recently tying into it, which is likely
exacerbating the predicted surcharge conditions.

5.4 10-year Growth Design Storm Model Results

Like the 5-year growth model findings, the previously identified areas of concern show worsened
surcharging and flooding. With the integration of the 10-year growth projection into the model,
excessive surcharge and flooding is anticipated in the following locations (please also refer to
Figure 5-1):

e Benbrook Interceptor, where there is a project currently listed in the City's Capital
Improvement Plan (CIP) under WW .41 and is under design by GBA. Although this
interceptor is not expected to become a concern until the 10-year time horizon, the City
is taking proactive measures to address this interceptor.

e Collaborative Way sewers are another area of concern. Located in northwest Leander,
these sewers flow southeast along Bagdad Rd and Collaborative Way, upstream of LS15.
Growth was assumed to tie into these sewers upstream of Collaborative Way, although
the actual tie-in locations may differ in the future. A conceptual plan of this area is
presented in Section 6.10.

e South Brushy Creek Interceptor, which is situated in central west Leander, is
projected to experience surcharge in the design storm simulation of the 10-year growth
model.

5.5 20-year Growth Design Storm Model Results
The integration of the 20-year growth projection into the model, caused excessive surcharge and
flooding is anticipated in the following locations (please also refer to Figure 5-1):

e Sewers near Devine Lake, upstream of the Benbrook Interceptor are forecasted to
undergo significant flooding and surcharging. Although this pipe is relatively newly
constructed, most of the growth expected in the northwest area of town is anticipated to
connect to this stretch of pipe.

e The sewers flowing south along N Ronald Reagan Blvd, at the near the intersection of
Hero Way, are projected to experience flooding and surcharging under the conditions of
20-year growth and a 5-year design storm event.
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Collection System Master Plan Leander, TX

5.6 Free Flow Model Results

A free flow model scenario was developed for the 20-year growth conditions whereby pipe
capacities were increased until no surcharging or flooding was predicted in the model under 5-
year, 6-hour design storm conditions. In the previous non-free flow design storm models, flood
loss and surcharging diminish peak flows progressing downstream of any bottlenecks. The free
flow analysis assumes that any flow entering the system will flow through the system and to the
outfall without encountering restrictions or flood loss. This model scenario enables a comparison
between a) the maximum 20-year free flow peaks that could be experienced without upstream
flow restrictions and b) the existing full flow capacity of every modeled pipe. Additionally, this
analysis facilitates the identification of capacity concerns not highlighted in the non-free flow
design storm models, either due to flood loss, surcharging, or other flow restrictions upstream.

The findings from the free flow analysis significantly influence the identification and delineation
of necessary projects and their extents. Figure 5-2 denotes pipes (shown in red) where the
maximum 20-year free flow peak exceeds the existing pipe's full flow capacity. The pipe
segments which are under capacity for the 20-yr free flow conditions generally align with the
areas of concern previously identified from the design storm modeling results, with the addition
of a few areas in southeast Leander at the downstream end of the Block House Creek interceptors
(Figure 5-2). After further modeling of the recommended improvements, these pipes in southeast
Leander, while still slightly under-sized for the 20-year free flow peak, do not flood or meet
critical surcharge criteria when upstream flow restrictions are removed. Therefore, these pipes at
the downstream end of the Block House Creek interceptors east of 183 A (including the
Lakewood Park area) are not of concern and likely do not require a project within the 20-year
planning window.
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5.7 Lift Station Modeling
Lift stations were modeled in PCSWMM with the information available during model
development. Several modeled lift stations were missing information regarding pump curves,
capacities, start up and shut off depths, and wet well dimensions. Where information was
missing or model calibration required it, an “ideal” pump assumption was used. Lift stations
missing current pump curves (Lift Stations 01, 26, and 31) were modeled as “ideal” pumps,
whereby outgoing flows are assumed to be equivalent to incoming flows. Other lift stations were
better represented by ideal pumps during dry weather flow calibration (Lift Stations 02, 21, and
34). Further investigation, such as draw down testing, is recommended for fine-tuning of lift
station modeling. However, conclusions can still be drawn regarding several crucial lift stations.

Table 5-1 summarizes the modeled flows reaching those lift stations with significant growth
anticipated upstream over the next 20 years. Only modeled lift stations with anticipated upstream
growth are included in Table 5-1 because smaller lift stations with limited growth upstream
should primarily require O&M rather than significant capacity upgrade projects. Free flow peaks
reaching each lift station at each time horizon are provided, along with the lift station’s estimated
firm capacity and maximum (or emergency) capacity. As discussed previously, free flow peaks

represent a conservative estimate of maximum peak flows that could be experienced, assuming

all upstream flow restrictions are removed.

Cells shaded yellow indicate a flow rate that exceeds the lift station’s firm capacity, and cells
shaded red indicate a flow rate that exceeds the lift station’s maximum capacity. LS02 and LS15
indicate need for capacity upgrades by the 10-year time horizon. However, as described in the
next chapter, LS15 may be decommissioned if flows are sent to a new regional LS instead.

Table 5-1: Modeled Lift Stations With Growth Anticipated Upstream

1) Firm capacity represents the capacity of the lift station assuming one pump is not running.

2) Max. capacity represents the capcity of the lift station assuming all available pumps are running.
3) Lift stations were modeled as "ideal” pumps (Qin=Qout) when pump curves were unavailable. It is advised that
further investigations be conducted on these lift stations before considering improvements.
4) LS25 (Bar W Ranch) received two new 2,400 gpm pumps in Spring 2024 which tie into the 18" force main, in

addition to the existing two 985 gpm pumps that tie into the 10" force main. During model development, only the two
985 gpm pumps were present, and this is how LS25 is represented in the model.

Existing S-year Free 10-year 20-year Exist'ing LS| Existing LS
. . Sys. Free Free Flow | Free Flow Firm Max Ideal Pump
Lift Station Flow Peak . . . 3
Flow Peak (MGD) Peak Peak Capamt?/ Capac1t3/ in Model™?
(MGD) oMGD) | 6p) | 6oy | MGy
LS 02 6.8 6.6 8.0 8.0 5.2 7.8 Yes
LS 15 0.4 0.4 2.1 34 0.6 1.2 No
LS 21 1.3 1.9 1.9 1.9 1.7 3.5 Yes
LS 25 1.2 1.2 1.5 1.8 8.3 9.7 No*
LS 26 0.5 1.0 1.2 1.2 1.4 2.8 Yes
LS 30 0.4 0.8 0.8 0.8 0.8 1.6 No
Notes:

Yellow shading indicates free-flow peak exceeds firm capacity of lift station (one pump not running).

Red shading indicates free-flow peak exceeds maximum capacity of lift station (all pumps running).
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6 PROJECT RECOMMENDATIONS AND COSTS

This section outlines the conceptual projects identified from modeling, as well as the planning-
level costs estimated for each identified project. Refer to Appendix H for additional
recommendations on model maintenance and lessons learned.

6.1 Development of Planning-Level Costs

All planning-level costs of projects are in February 2024 dollars and include the opinion of
probable construction cost (OPCC), along with a 20% construction contingency, a 30% factor for
engineering and other soft costs (survey, public coordination, permitting, etc.), and an additional
10% contingency for projects involving railroad crossings. The inclusion of the railroad crossing
contingency is due to additional engineering costs for obtaining permits and additional
construction costs due to longer bores.

The estimated unit cost for acquiring easements for new infrastructure projects outside of
existing right-of-way (ROW) or pre-existing easements was approximately $88,000 per acre.
This unit cost was determined by averaging the expenses of recent utility infrastructure
easements in Central Texas for both developed and undeveloped areas and includes easement
survey costs, engineering, ROW agent, condemnation, attorney fees, and easement acquisition
costs.

All OPCCs are considered planning-level, and actual costs may vary significantly depending on
final design, project scope and bidding environment. Planning-level construction cost estimates
for both new and existing infrastructure projects were estimated based on the following
assumptions:

* QGravity Lines: Gravity pipe construction costs generally cover excavation, pipe, ditch
checks, manholes, extra depth, erosion control, restoration, and mobilization. The gravity
pipe construction estimates also assume that 10% of gravity line length will be encased
with a steel casing to account for roadway and stream crossings.

» Lift Stations: The cost for lift station construction generally covers erosion control, site
work, wet well, pumps, site piping, electrical work, controls, jib crane, hoist, fencing,
access road, restoration, and appurtenances. The lift station unit costs were calculated
based on averaging construction costs from past lift station projects.

* Force Mains: Force main construction costs generally cover excavation, pipe, erosion
control, and restoration. The force main construction estimates also assume that 10% of
force main length will be encased with a steel casing to account for roadway and stream
crossings.

* Conversion of On-Site Septic Facilities: A unit cost of $30,000/acre was estimated for
future projects providing wastewater service to existing on-site septic facilities (OSSF)
and includes infrastructure necessary to connect septic areas to City sewer. The unit cost
is sourced from an average cost of converting OSSF to City sewer service in the Falcon
Oaks subdivision.
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6.2 Field Investigations Prior to Design

In order to confirm a relief project’s urgency and necessity, field investigations and targeted flow
metering are recommended before initiating design and construction. The hydraulic model is
most accurate nearest the meter locations used for model calibration. Locations in the model that
are relatively far upstream or downstream from a meter location are more likely to be imprecise
in terms of flow predictions. Many site-specific factors in the collection system can impact flow
conditions at a particular location that may not be readily apparent from flow data collected far
downstream of that location (such as branching interceptors or diversions). Also, timing and
scale of future growth may vary from growth projections assumed in this report, which may
drastically change the necessity of projects listed below under future time horizons. Therefore, it
is in the City’s best interest to confirm and corroborate model results and project necessity before
embarking on a costly relief or replacement project.

Table 6-1 describes the primary benefits and costs of performing targeted field investigations and
flow monitoring prior to relief project implementation. Overall, these investigations are highly
recommended and can help confirm the necessity and urgency of a project identified from
modeling.

Table 6-1: Benefits and Costs of Targeted Investigations Prior to Relief Design

Benefits Costs

+ Verify site-specific flow conditions - Additional costs of performing field
necessitate a project at all, potentially saving |investigations, flow monitoring and any
City budget if a project is eliminated, supplementary modeling

postponed, or reduced in scope - Delays timeline toward project completion
+ Determine level of risk of postponing a if project is essential

project if flow conditions are not as
concerning as originally predicted/modeled

+ Verify presence or absence of surcharge
evidence (rags, high water marks, high water
levels)

+ Verify site-specific hydraulics for fine-
tuned modeling, such as diameters or pipe
inverts that could not be collected during
initial manhole inspections

6.3 Project Summary

Table 6-2 and Figure 6-1 present a summary of all projects identified as part of the collection
system master planning project. Further description of the recommended projects are provided in
the sections below. IDs for each project (e.g., “WW.00.01”") are formatted such that the middle
two digits represent the time horizon by which the project becomes necessary (“00” for present
day, “05” for 5-year growth conditions, etc.), and the second two digits represent a unique
project number for that time horizon. Though parts of the existing system are overloaded and
need relief prior to the 20 year growth horizon, all sizing recommendations are based on the 20
year future growth flows.
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Collection System Master Plan
Table 6-2: Overall Project List

Planning-Level
Capital Cost
(OPCC with
FY24 Pipe Total Lift Station Planning-Level Planning-Level Engineering & Contingency +
Infrastructure CIP Project Diameter Length of | Flow Rate | Construction OPCC Construction Construction OPCC Survey ROW Engr./Survey +
Project ID Type Time Horizon 1D Project Name Type of Improvement (in)" Pipe (ft) (mgd) without Contingency| Contingency (30%) with Contingency (20%) Acquisition ROW Acq.)®
WW.00.01 Existing/Relief Present Day - Block House Interceptor Exist. Gravity Relief/Upsizing 21"-24" 13,020 - 11,327,000 3,398,000 14,725,000 2,945,000 - 17,670,000
WW.00.02 Existing/Relief Present Day = Mason Creek Interceptor Exist. Gravity Relief/Upsizing 15"-24" 8,170 - 6,597,000 1,979,000 8,576,000 1,715,000 - 10,291,000
WW.05.01 Existing/Relief 5-Year - Horizon Lake Interceptor Exist. Gravity Relief/Upsizing 18"-36" 3,660 - 3,617,000 1,085,000 4,702,000 940,000 - 5,642,000
WW.05.02 New/Extension 5-Year - Lonestar Landing WW Improvements New Gravity to Serve Growth 8" 1,225 - 620,000 186,000 806,000 161,000 124,000 1,091,000
WW.05.03 New/Extension 5-Year = RM 2243 to Hero Way WW Improvements - East Segment Ph. 1 New Gravity to Serve Growth 12" 1,350 - 810,000 243,000 1,053,000 211,000 136,000 1,400,000
WW.10.01 Existing/Relief 10-Year WW.41 |Benbrook Interceptor (Under Design) Exist. Gravity Relief/Upsizing 27" 8,460 - 9,870,000 2,961,000 12,831,000 2,566,000 - 15,397,000
WW.10.02 Existing/Relief 10-Year - Collaborative Way Exist. Gravity Relief/Upsizing 18" 5,780 - $ 4,379,000 | $ 1,314,000 | $ 5,693,000 | $ 1,139,000 | $ - $ 6,832,000
WW.10.03 Existing/Relief 10-Year WW.25 |South Brushy Creek Interceptor Exist. Gravity Relief/Upsizing 15"-24" 6,400 - $ 4,493,000 | $ 1,348,000 | $ 5,841,000 | $ 1,168,000 | $ - $ 7,009,000
WW.10.04 New/Extension 10-Year - South Ronald Reagan Blvd. WW Improvements New Gravity to Serve Growth 8" 2,000 - $ 1,012,000 | $ 304,000 | $ 1,316,000 | $ 263,000 | $ 202,000 | $ 1,781,000
WW.10.05 New/Extension 10-Year - Journey Pkwy and Ronald Reagan Blvd WW Improvements New Gravity to Serve Growth 8" 4,675 - $ 2,366,000 | $ 710,000 | $ 3,076,000 | $ 615,000 | $ 472,000 | $ 4,163,000
WW.10.06 New/Extension 10-Year - US 183-A WW Improvements Ph. 1 New Gravity to Serve Growth 8" 450 - $ 228,000 | $ 68,000 | $ 296,000 | $ 59,000 | $ 45,000 | $ 400,000
WW.10.07 New/Extension 10-Year - US 183-A WW Improvements Ph. 2 New Gravity to Serve Growth 8" 875 - $ 443,000 | $ 133,000 | $ 576,000 | $ 115,000 | $ 88,000 | $ 779,000
WW.10.08 New/Extension 10-Year - Linda Hall WW Improvements New Gravity to Serve Growth 12" 3,600 - $ 2,160,000 | $ 648,000 | $ 2,808,000 | $ 562,000 | $ 363,000 | $ 3,733,000
WW.10.09 New/Extension 10-Year - North Fork Brushy Creek WW Interceptor Improvements Ph. 1 New Gravity to Serve Growth 18" 4,630 - $ 3,506,000 | $ 1,052,000 | $ 4,558,000 | $ 912,000 | $ 467,000 | $ 5,937,000
WW.10.10 New/Extension 10-Year - North Brushy Creek WW Interceptor Improvements New Gravity to Serve Growth 18"-21" 2,800 - $ 2,250,000 | $ 675,000 | $ 2,925,000 | $ 585,000 | $ 282,000 | $ 3,792,000
WW.10.11 New/Extension 10-Year - North Bagdad Rd. Lift Station Ph. 1 New Gravity/LS to Serve Growth | 18"(G), 10"(F)|[ 10,600(G/F) 1.15 $ 6,235,000 | $ 1,871,000 | $ 8,106,000 | $ 1,621,000 | $ 756,000 | $ 10,483,000
WW.10.12 New/Extension 10-Year - San Gabriel East Regional Lift Station New LS to Serve Growth 8" (F) 5,500(F) 0.90 $ 2,593,000 | $ 778,000 | $ 3,371,000 | $ 674,000 | $ 312,000 | $ 4,357,000
WW.10.13 New/Extension 10-Year - San Gabriel River WW Interceptor Improvements Ph. 1 New Gravity to Serve Growth 15"-18" 5,140 - $ 3,863,000 | $ 1,159,000 | $ 5,022,000 | $ 1,004,000 | $ 518,000 | $ 6,544,000
WW.10.14 New/Extension 10-Year San Gabriel West Regional Lift Station Ph. 1 New Lift Station 16"(F) 13100 3.60 8,349,000 2,505,000 10,854,000 2,171,000 696,000 13,721,000
WW.10.15 New/Extension 10-Year - Lift Station #15, #26, and #36 Decommission New Gravity to Serve Growth 8"-21" 10,050 - 8,331,000 2,499,000 10,830,000 2,166,000 1,014,000 14,010,000
WW.20.01 Existing/Relief 20-Year - Devine Lake Exist. Gravity Relief/Upsizing 27" 5,240 - 5,625,000 1,688,000 7,313,000 1,463,000 - 8,776,000
WW.20.02 Existing/Relief 20-Year WW.37/.38 |North Brushy Creek Interceptor Exist. Gravity Relief/Upsizing 33"-36" 6,150 - $ 8,265,000 | $ 2,480,000 | $ 10,745,000 | $ 2,149,000 | $ - $ 12,894,000
WW.20.03 Existing/Relief 20-Year - North Ronald Reagan Exist. Gravity Relief/Upsizing 12"-15" 2,500 - $ 1,640,000 | $ 492,000 | $ 2,132,000 | $ 426,000 [ $ - $ 2,558,000
WW.20.04 New/Extension 20-Year - RM 2243 to Hero Way WW Improvements - West Segment New Gravity to Serve Growth 8"-12" 4,340 - $ 2,356,000 | $ 707,000 [ $ 3,063,000 | $ 613,000 [ $ 437,000 | $ 4,113,000
WW.20.05 New/Extension 20-Year - San Gabriel River WW Interceptor Improvements Ph. 2 New Gravity to Serve Growth 8"-15" 9,050 - $ 5,402,000 | $ 1,621,000 | $ 7,023,000 | $ 1,405,000 | $ 913,000 | $ 9,341,000
WW.20.06 New/Extension 20-Year - North Fork Brushy Creek WW Interceptor Improvements Ph. 2 New Gravity to Serve Growth 12"-15" 2,650 - $ 1,708,000 | $ 512,000 | $ 2,220,000 | $ 444,000 | $ 268,000 | $ 2,932,000
WW.20.07 New/Extension 20-Year - San Gabriel Pkwy. WW Interceptor Ph. 1 New Gravity to Serve Growth 18" 3,350 - $ 2,540,000 | $ 762,000 | $ 3,302,000 | $ 660,000 | $ 338,000 | $ 4,300,000
WW.20.08 New/Extension 20-Year - San Gabriel Pkwy. WW Interceptor Ph. 2 New Gravity to Serve Growth 12" 3,150 - $ 1,890,000 | $ 567,000 | $ 2,457,000 | $ 491,000 | $ 318,000 | $ 3,266,000
WW.20.09 New/Extension 20-Year - Lakeline Blvd. WW Improvements New Gravity to Serve Growth 15" 5,030 - $ 3,311,000 | $ 993,000 | $ 4,304,000 | $ 861,000 | $ 507,000 | $ 5,672,000
WW.20.10 New/Extension 20-Year - Colorado Basin Lift Station New LS to Serve Growth 10"(F) 3,750 1.35 $ 2,782,000 | $ 835,000 | $ 3,617,000 | $ 723,000 | $ 224,000 | $ 4,564,000
WW.20.11 New/Extension 20-Year - Lift Station #38 Decommission New Gravity to Serve Growth 12" 400 - $ 540,000 | $ 162,000 | $ 702,000 | $ 140,000 | $ 40,000 | $ 882,000
WW.20.12 New/Extension 20-Year - Greatwood WW Collection System Improvements New Gravity to Serve OSSF - - - $ 8,010,000 | $ 2,403,000 | $ 10,413,000 | $ 2,083,000 | $ - $ 12,496,000
WW.20.13 New/Extension 20-Year - Whitt Ranch Collection System Improvements New Gravity to Serve OSSF - - - $ 2,310,000 | $ 693,000 | $ 3,003,000 | $ 601,000 | $ - $ 3,604,000
WW.20.14 New/Extension 20-Year - Sullivan Tract Collection System Improvements New Gravity to Serve OSSF - - - $ 9,270,000 | $ 2,781,000 | $ 12,051,000 | $ 2,410,000 | $ - $ 14,461,000
WW.20.15 New/Extension 20-Year - Leander Estates Collection System Improvements New Gravity to Serve OSSF - - - $ 6,300,000 | $ 1,890,000 | $ 8,190,000 | $ 1,638,000 | $ - $ 9,828,000
WW.20.16 New/Extension 20-Year - Hilltop Ranch Collection System Improvements New Gravity to Serve OSSF - - - $ 3,150,000 | $ 945,000 | $ 4,095,000 | $ 819,000 | $ - $ 4,914,000
WW.20.17 New/Extension 20-Year - North Bagdad Rd. Lift Station Ph. 2 New Pumps for Existing LS - - 1.44 $ 245,000 | $ 74,000 | $ 319,000 | $ 64,000 | $ 35,200 | $ 418,000
WW.20.18 New/Extension 20-Year - San Gabriel West Regional Lift Station Ph. 2 Proposed LS Expansion - - 4.68 $ 586,000 | $ 176,000 | $ 762,000 | $ 152,000 | $ 35,000 | $ 949,000
WW.20.19 New/Extension 20-Year - San Gabriel West WW Improvements New Gravity to Serve Growth 8"-18" 3,860 $ 2,215,000 | $ 665,000 | $ 2,880,000 | $ 576,000 | $ 389,000 | $ 3,845,000
WW.20.20 New/Extension 20-Year - San Gabriel East Regional Lift Station Ph. 2 Proposed LS Expansion 10" (F) 5,500 2.30 $ 2,539,000 | $ 762,000 | $ 3,301,000 | $ 660,000 | $ 312,000 | $ 4,273,000
WW.20.21 New/Extension 20-Year - RM 2243 to Hero Way WW Improvements - East Segment Ph. 2 New Gravity to Serve Growth 8" 5,925 - $ 2,998,000 | $ 899,000 | $ 3,897,000 | $ 779,000 | $ 598,000 | $ 5,274,000
WW.20.22 New/Extension 20-Year - CR 175 and RM 2243 WW Improvements New Gravity to Serve Growth 8"-12" 5,160 - $ 2,637,000 | $ 791,000 | $ 3,428,000 | $ 686,000 | $ 520,000 | $ 4,634,000
WW.20.23 New/Extension 20-Year - CR 175 and CR 176 WW Improvements New Gravity to Serve Growth 8"-12" 7,500 - $ 4,402,000 [ $ 1,321,000 | $ 5,723,000 | $ 1,145,000 | $ 757,000 | $ 7,625,000
Notes: Subtotal, Existing/Relief Projects $ 87,069,000
1) For pipe diameters and lengths, gravity main is assumed, except where (F) indicates force main, and (G) indicates gravity main. Subtotal, New/Extension Projects® $ 179,582,000
2) For new/extension projects not within the ROW or an existing easement, a unit cost of $87,900/acre was utilized for easement cost estimates. Total, All Projects $ 266,651,000
The easement unit cost includes survey, easement acquisiton, engineering fees, condemnation/attorney fees, and ROW agent fees.
3) It is recommended that further on-site evaluation and data collection (e.g., checking manholes for evidence of surcharge, targeted flow monitoring) be conducted before initiating any project based on modeling results.
Time Horizon Capital Cost
Present Day| $ 27,961,000
5-Year| $ 8,133,000
10-Year| $ 98,938,000
20-Year| $ 131,619,000
Total, All Projects| $ 266,651,000
6/13/2024
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6.4 Present Day (Existing Conditions) Projects

Present day projects (those requiring attention under existing conditions) are presented in Figure
6-2, along with projects from the 5-year time horizon. Further description of projects is provided
below.

Block House Interceptor (WW.00.01)

The western section of the Block House Interceptor, spanning from Leander High School
to Highway 183, was predicted to have flooding and excessive surcharging under the
existing system model conditions and was in turn recommended as the top priority project
in the project recommendations list (Refer to Section 6.8 for more information outlining the
methodology in prioritizing projects). Modeling results show that upon upsizing this
upstream section, the downstream section of the Block House Interceptor, spanning from
Highway 183 to Fall Creek Dr., is then predicted to undergo flooding and surcharging
(Figure 6-2). Therefore, both segments of the Block House Interceptor are proposed to be
upsized from pipes ranging from 8”-18” in diameter currently up to 217-24” pipes.

The Block House Interceptor is downstream of several lift stations (including Lift Station
13) and approximately 9,000 feet of total force main serving the Bluffs subdivision. During
model calibration, LS13 generated significant flow peaks when its provided pump curve
was used. These peaks led to surcharging in the gravity sewer segment upstream of the
Block House Interceptor project extents when utilizing the provided pump curve. However,
this issue was resolved when the pump was set to an ideal pump configuration. The ideal
pump configuration also allowed for a more consistent dry weather calibration. Therefore,
it was believed that these anomalous peaks did not represent reality based on downstream
flow monitoring data, and an ideal pump configuration was retained at LS13.

The tributary flows to the lift stations upstream of the Block House Creek interceptors also
significantly impact the maximum flow downstream. Further investigation such as flow
monitoring and analysis of lift station performance during wet weather events is
recommended for the Block House Interceptor. Flow monitoring for the Block House
Interceptor is recommended directly downstream of Lift Station 13, west of Lakeline Blvd,
to confirm flow conditions created by the lift stations. Further investigation should confirm
design flows and relief sewer sizing.

Mason Creek Interceptor (WW.00.02)

The Mason Creek Interceptor was predicted to experience surcharging and minimal
flooding during the existing system model. The stretch of pipe that is proposed to be
improved is approximately 8,200 ft in length and ranges from the intersection of Sonny Dr.
and Lakeline Blvd. flowing northeast until it approaches West Dr (Figure 6-2). The
existing pipe segment has diameters ranging from 12”-18” and is proposed to be upsized to
pipe diameters ranging from 15”-24". Once again, further investigation such as flow
monitoring and field checks are recommended before design initiation.
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The Block House Creek and Mason Creek Interceptor projects are situated in Flow Meter
Basins 13 and 14, respectively. These two basins were shown to have excessive inflow
during wet weather. Therefore, it should be noted that peak wet weather flows in these
basins could potentially be reduced by I/I mitigation efforts, thus reducing capacity
concerns along these interceptors. However, the extent of I/I reduction that is possible is
unknown.

6.5 S-year Projects

5-year projects (those projects requiring attention under 5-year growth conditions) are presented
in Figure 6-2, along with projects from the present day time horizon. Further description of
projects is provided below.

Horizon Lake Interceptor (WW.05.01)

The Horizon Lake Interceptor project includes three distinct segments of pipe located
upstream of the RM2243 WWTP (Figure 6-2). Analysis based on the five-year growth
model identified these pipes as meeting critical surcharge criteria, while the free flow
analysis revealed their undersized capacity for serving 20-year free flow capacities. The
total length of pipes selected to be upsized is roughly 1,850 ft and the existing pipe
diameters are 127, 157, and 21”. It is proposed to upgrade the existing 12” and 15”
segments to 18”, while the 21” pipe segments are recommended to be upsized to a diameter
of 36”.

5-year Extension Projects Summary

Two subdivisions are anticipated to undergo development and necessitate wastewater
service by the five-year time horizon, projected for 2027. The Lonestar Landing
subdivision is planned for the southeast area of Leander, with a proposed 8” line intended
to connect the subdivision to the Brushy Creek Interceptor (WW.05.02). Similarly, the M
Ranch Townhouses, also situated in southeast Leander, are slated to be served by a
proposed 12” gravity line extension running on the north side of RM2243 to connect to the
Brushy Creek Interceptor (WW.05.03, Figure 6-2). For further information on 5-year
extension projects, refer to Table 6-4.
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6.6 10-year Projects
10-year projects (those projects requiring attention under 10-year growth conditions) are
presented in Figure 6-3. Further description of key 10-year projects is provided below.

Benbrook Interceptor (WW.10.01)

The Benbrook Interceptor line is a segment of the North Brushy Creek Interceptor that is
approximately 8,500 ft in length and is located in northwest Leander, from Bagdad Rd to
the east of Highway 183 and the railroad tracks. This project is already identified as a CIP
project in Leander’s FY2024 CIP as WW.41. This interceptor is predicted to experience
flooding and surcharging in the 10-year growth model, due to heavily concentrated growth
anticipated in the northwest area of Leander by that time horizon. This region of Leander
anticipates significant growth over the next 20 years, with development extending
upstream of the Benbrook Interceptor. A portion of this growth is conservatively
estimating that on-site septic facilities (OSSF) will be integrated into the City's service
network over the next 20 years. The interceptor currently has 15 and 217 lines, and it is
recommended to upsize to a pipe diameter range of 277-33”.

Collaborative Way (WW.10.02) and N Bagdad Rd Lift Station (WW.10.11)

In the northwest area of Leander, there are anticipated 10- and 20-year growth areas,
located west of N Bagdad Rd. The proposed N Bagdad Lift Station is intended to
accommodate this future growth and convey flow through a force main running south
along Bagdad Road to connect to the existing line flowing east along Collaborative Way
(Figure 6-3). The section of existing gravity pipe extending to Lift Station 15 along
Collaborative Way is proposed to be upsized from 8-12" pipes to 18" pipe. The true timing
and necessity of these projects will heavily depend on actual growth to the north and west
of Collaborative Way and N Bagdad Rd.

San Gabriel West Regional Lift Station Ph 1 (WW.10.14) and Decommissioning of Lift
Station #15, #26, #36 (WW.10.15)

Lift stations #15, #26, and #36 are recommended for decommissioning, and their flow
redirected by gravity to the proposed San Gabriel West Regional Lift Station. This regional
lift station is designed to accommodate the anticipated growth over both 10 and 20 years,
with an estimated maximum two-hour peak flow of 1.15 MGD. An 8-inch force main
would be necessary to meet the force main velocity requirements outlined by the Texas
Commission on Environmental Quality (TCEQ). Twenty-year growth is also expected to
be served by the LS and would therefore require pump upgrades and force-main upsizing
in the 20-yr time horizon.

South Brushy Creek Interceptor (WW.10.03)

The South Brushy Creek Interceptor is located in central Leander and flows to the east
along the Brushy Creek south of Hero Way and north of South St. A segment of the South
Brushy Creek Interceptor met critical surcharge criteria in the 10-year design storm results
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and worsened to flooding by the 20-yr design storm. The segment of pipe proposed to be
upsized to 15"-24" pipe begins to the east of Bagdad Rd and ends when it reaches Broade
St.

10-year Extension Projects Summary

Growth is expected throughout Leander by the 10-year time horizon, and several 8 gravity
lines are proposed to tie future growth into the system (WW.10.04 -WW.10.07). A 12”
gravity extension is proposed to service new growth in southwest Leander near the Mason
Hills neighborhood (WW.10.08). Due to the heavily concentrated growth anticipated in
northwest Leander, 18”-21” gravity extensions were proposed to cater to that growth
(WW.10.09 & WW.10.10). In northeast Leander, the San Gabriel East Regional Lift
Station and the associated gravity line and force main are proposed to serve 10-year growth
(WW.10.12 & WW.10.13). For further information on extension projects, refer to Table
6-4.
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6.7 20-year Projects
20-year projects (those projects requiring attention under 20-year growth conditions) are
presented in Figure 6-4. Further description of these projects is provided below.

Devine Lake (WW.20.01)

The Devine Lake project proposes upgrading the pipe segment preceding the Benbrook
Interceptor from 18 inches to 27 inches in diameter. This stretch of pipe was predicted to
undergo flooding and excessive surcharging in the 20-year time horizon (Table 6-3) due to
high rates of upstream growth and relatively flat slopes along this section of sewer. It is
advised to analyze the actual extent of upstream growth during the design phase to verify
project necessity and to confirm that the unmodeled upstream pipes can adequately fulfill
capacity requirements.

North Brushy Creek Interceptor (WW.20.02)

The segment of the North Brushy Creek Interceptor downstream of the Benbrook
Interceptor, extending all the way to the RM2243 WWTP, is proposed to be upsized within
the 20-year timeframe. Currently, this 6,000 ft pipe segment has diameters ranging from
217 - 307, and it is recommended to increase sizes to 33” - 36”. Although this pipe segment
was not initially identified as a concern area in the growth model, it has been selected for
upgrade due to the existing pipes' inability to handle the anticipated 20-year free flow
peaks. This implies that upon completion of the upstream projects such as the Devine
Lake, Benbrook Interceptor and other future extension projects in northwest Leander, a
greater volume of flow will be directed to the North Brushy Creek Interceptor. It is
recommended that targeted flow metering be performed closer to this time horizon to
confirm necessity of this project.

North Ronald Reagan (WW.20.03)

Flooding and surcharging in northeast Leander, particularly near the intersection of Ronald
Reagan Blvd and Hero Way, resulted during the 20-year growth model run. The N Ronald
Reagan project will address these concerns and will span from directly downstream of the
proposed San Gabriel East Regional Lift Station force main to the point where the
interceptor crosses Hero Way. This 2,500 ft pipe segment currently ranges from 8” to 12”
in diameter and is recommended to be upgraded to a diameter of 12” to 15”.

20-year Extension Projects Summary

The 20-year extension projects mainly consist of gravity line extensions to serve future
growth in northwest and northeast Leander, where a majority of 20-year growth is
anticipated. Refer to Table 6-4 for further description of the 20-year extension projects. In
northeast Leander, Lift Station #38 is proposed to be decommissioned to flow by gravity to
the proposed San Gabriel East Regional LS (WW.20.13). There are several on-site septic
facilities (OSSF) in northwest Leander that are conservatively assumed to be serviced by
City sewer by the 20-year time horizon.
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6.8 Relief Project Prioritization

Relief-type projects for existing interceptors were prioritized based on various factors, such as
the number of manholes meeting critical surcharge criteria, total flood loss, and the maximum
ratio of 20-year free flow capacity to the existing pipe’s full flow capacity. Table 6-3 presents
these factors for each relief-type project, which were then ranked within each time horizon.
Future extension projects were not prioritized in this way because they were not modeled and are
heavily driven by development demands. Relief-type projects are more dependent on modeling
results and the condition and capacity of existing interceptors. Extension-type projects should
proceed as development requires them, while relief-type projects should proceed after modeling
and monitoring confirm increasing capacity risks in the existing sewers.

Table 6-3: Relief Project Prioritization

Max. Ratio
No. of MHs 20-yr Free Relief
Exceeding | Total Flood | Flow Peak: Project
Time Surcharge | Volume' Exist. Priority
Project ID |Project Name Horizon Criteria’ MG) Capacity Rank
WW.00.01 |Block House Interceptor Ph. 1 Present Day 38 0.44 9.45 1
WW.00.02 |Mason Creek Interceptor Present Day 14 0.01 2.01 2
WW.05.01 |Horizon Lake Interceptor 5-yr 3 0 3.27 3
WW.10.01 |Benbrook Interceptor 10-yr 20 0.24 4.77 4
WW.10.02 |Collaborative Way 10-yr 20 0.12 4.23 5
WW.10.03 |South Brushy Creek Interceptor 10-yr 7 0 1.97 6
WW.20.01 |Devine Lake 20-yr 33 1.36 9.55 7
WW.20.02 |North Brushy Creek Interceptor 20-yr N/A N/A 2.37 8
WW.20.03 |North Ronald Reagan 20-yr 5 0.01 1.23 9
1) Data presented is derived from the model corresponding to the designated time horizon for each project.

6.9 Extension Projects Summary

Table 6-4 provides further description of all extension-type projects conceptualized for the plan.
Extension-type projects are those that extend City sewer service out beyond current service
limits with new interceptors, lift stations, and force main. The projects are primarily development
and growth-driven.
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Table 6-4: Extension Projects Summary

] . Time . o e
Project Name Project ID . Project Description
Horizon

Lonestar Landing WW Improvements WW.05.02 S-year  |This project provides wastewater service to the Lonestar Landing subdivision which includes an 8" Gravity Main extension that connects to the Brushy Creek Interceptor.

RM 2243 to Hero Way WW Improvements - East Segment Ph. 1 WW.05.03 S-year |This project provides wastewater service to the M Ranch Townhouses along with future developments. It will include a 12" Gravity Main extension on the north ROW side of RM 2243 that will connect to the Brushy Creek Interceptor.

South Ronald Reagan Blvd. WW Improvements WW.10.04 10-year |This project provides wastewater service to Multi-Use Corridor developments. It will include an 8" Gravity Main extension on the east ROW side of Ronald Reagan Blvd. that will connect to the Block House Creek Interceptor.

Journey Pkwy and Ronald Reagan Blvd WW Improvements WW.10.05 10-year |This project includes a 8" Gravity Main extension on the north ROW side of Journey Pkwy. and along the east ROW side of Ronald Reagan Blvd that will connect to the Catalina Ranch subdivision wastewater system.

US 183-A WW Improvements Ph. 1 WW.10.06 10-year |This project provides wastewater service to Multi-Use Corridor developments. It will include an 8" Gravity Main extension that will be bored under US 183-A.

US 183-A WW Improvements Ph. 2 WW.10.07 10-year |This project provides wastewater service to Multi-Use Corridor developments. It will include an 8" Gravity Main extension along the east ROW side of US 183-A.

Linda Hall WW Improvements WW.10.08 10-year |This project provides wastewater service to the Linda Hall subdivision in western Leander which includes a 12" Gravity Main connecting to the Mason Creek Interceptor.

North Fork Brushy Creek WW Interceptor Improvements Ph. 1 WW.10.09 10-year |This project provides wastewater service to Neighborhood Residential developments in the western part of town. This interceptor includes a 18" Gravity Main that will connect to the North Brushy Creek Wastewater Interceptor.

North Brushy Creek WW Interceptor Improvements WW.10.10 10-year |This project provides wastewater service to Neighborhood Residential developments in the western part of town. This interceptor includes a 18" Gravity Main that will connect to the North Brushy Creek Wastewater Interceptor.

. . This project includes a 1.15 MGD Lift Station, a 10" Force main and 18" Gravity Main that will serve Neighborhood Residential developments on the north side of town along with future septic system slated to be converted to

North Bagdad Rd. Lift Station Ph. 1 WW.10.11 10-year conventional wastewater systems in the future. The new Lift Station and Force main will pump to the proposed Gravity Main. Pumps will need to be replaced to accommodate 1.44 MGD by the 20-Year Time Horizon.

St @il B B o T St WW.10.12 @y This project includes e? 0.9 MGD Lift Station and an 8" Force main that will serve Nelghl?orhood Center and Residential developments on the north side of town. The new Lift Station and Force main will pump to the Brushy Creek
Interceptor. Pumps will need to be replaced to accommodate 2.3 MGD by the 20-Year Time Horizon.

o @i e A T e e i, 1 WW.10.13 e IT;fltsSpt:(t)gzzt provides wastewater service to Neighborhood Center and Residential developments in the northern part of town. This interceptor includes a 15" and 18" Gravity Main that will connect to the proposed Ronald Reagan Blvd.

Sy Gl Tt Mgt L & ko i, 1 WW.10.14 Py This project includes a 1.15 MGD Lift Station and an 8" Force main that will serve Neighborhood Residential developments on the north side of town. The new Lift station and Force main will pump to the North Brushy Creek Wastewater
Interceptor.

Lift Station #15, #26, and #36 Decommission WW.10.15 10-year |This project includes the decommissioning of Lift Station #15, #26, #36, and 8", 12", and 21" Gravity Mains connecting to the proposed San Gabriel Creek West Lift Station.

TEG A ol iy T T ot Wl St WW 20.04 Ay E;;Sr f;;iz:t provides wastewater service to Employment Center developments north of RM 2243 up to Hero Way. It will include a 8"-12" Gravity Main extension on the north ROW side of RM 2243 that will connect to the Brushy Creek

St G R W00 st i st i WW 20,05 20-year This project provides Was-tewa.ter service to Nelghborhoot.i Residential developments in the northern part of town. This interceptor includes a 15" Gravity Main that will connect to the San Gabriel River Wastewater Interceptor, along with
two branches to serve residential areas west of Palmera Ridge.

N st < iy el T Tt o ot 91, 7 WW .20.06 Aoy This project provides wastewater service to Multi-Use Corridor and Neighborhood Residential developments in the western part of town. This interceptor includes a 12" and 15" Gravity Main that will connect to the North Fork Brushy
Creek Wastewater Interceptor.

San Gabriel Pkwy. WW Tnterceptor Ph 1 WW 2007 20-year Eﬂl::ﬁ fer;iz:t provides wastewater service to Multi-Use Corridor and Neighborhood Center developments in the western part of town. This interceptor includes a 18" Gravity Main that will connect to the North Brushy Creek Wastewater

San Gabriel Pkwy. WW Interceptor Ph. 2 WW .20.08 Ay This project provides wastewater service to Multi-Use Corridor and Neighborhood Center developments in the western part of town. This interceptor includes a 12" Gravity Main that will connect to the San Gabriel Pkwy. Wastewater
Interceptor Phase 1.

Lakeline Blvd. WW Improvements WW.20.09 20-year |This project provides wastewater service to Neighborhood Residential developments in the western part of town. This interceptor includes a 15" Gravity Main that will connect to the San Gabriel Pkwy Wastewater Interceptor Phase 1.

Colorado Basin Lift Station WW .20.10 Aoy This project includes a 1.35 MGD Lift Station and a 10" Force main that will serve Neighborhood Residential developments on the north side of town. The new Lift station and Force main will pump to the proposed Lakeline Blvd.
Wastewater Interceptor.

Lift Station #38 Decommission WW.20.11 20-year |This project includes the decommissioning of Lift Station #38 and a 12" Gravity Main connecting to the proposed San Gabriel Creek Wastewater Interceptor.

Greatwood WW Collection System Improvements WW.20.12 20-year |Design and installation of wastewater gravity sewer lines, manholes, and stub-outs to each lot within the Greatwood subdivision.

Whitt Ranch Collection System Improvements WW.20.13 20-year |Design and installation of wastewater gravity sewer lines, manholes, and stub-outs to each lot within the Whitt Ranch subdivision.

Sullivan Tract Collection System Improvements WW.20.14 20-year |Design and installation of wastewater gravity sewer lines, manholes, and stub-outs to each lot within the Sullivan Tract subdivision.

Leander Estates Collection System Improvements WW.20.15 20-year |Design and installation of wastewater gravity sewer lines, manholes, and stub-outs to each lot within the Leander Estates subdivision.

Hilltop Ranch Collection System Improvements WW.20.16 20-year |Design and installation of wastewater gravity sewer lines, manholes, and stub-outs to each lot within the Hilltop Ranch subdivision.

North Bagdad Rd. Lift Station Ph. 2 WW.20.17 20-year |This project includes two replacements pumps to meet the 20-year capacity of 1.44 MGD.

San Gabriel West Regional Lift Station Ph. 2 WW.20.18 20-year |This project includes lift station upgrades to accommodate 4.68 MGD.

San Gabriel West WW Improvements WW.20.19 20-year |This project provides wastewater service to Neighborhood Residential developments in the northern part of town. This interceptor includes a 8" and 18" Gravity Main that will connect to the San Gabriel West Regional Lift Station.

San Gabriel East Regional Lift Station Ph. 2 WW.20.20 20-year |This project includes lift station upgrades and 10" Force main to accommodate 2.30 MGD.

RM 2243 to Hero Way WW Improvements - East Segment Ph. 2 WW 2021 20-year This project provides wastewater service to Employment Center developments north of RM 2243 up to Hero Way. It will include a 8"-12" Gravity Main extension on the north ROW side of RM 2243 that will connect to the RM 2243 to
Hero Way WW Improvements - East Segment Phase 1.

CR 175 and RM 2243 WW Improvements WW 2022 20-year This prO_]?Ct pr9v1des Wa§tewater service to nelghborhooq residential, employ‘mént center, and actl'vny center developments north of Brushy Creek in the vicinity of the intersection of County Road 175 and RM 2243. It will include a 8"-
12" Gravity Main extension north of Brushy Creek that will connect to the existing Brushy Creek interceptor.

CR 175 and CR 176 WW Improvements WW .20.23 Ay This project provides wastewater service to neighborhood residential and employment center developments north of Brushy Creek in the vicinity of the intersection of County Road 175 and County Road 176. It will include a 8"-12

Gravity Main extension north of Brushy Creek that will connect to the existing Brushy Creek interceptor.

6/12/2024
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6.10 Conceptual Plan for the Northwest Region of Leander

A conceptual plan was developed for the northwest region of Leander due to significant growth
being anticipated for this region. The varied terrain and topography of this region necessitates the
construction of several lift stations and interceptors to facilitate City wastewater service.

The conceptual plan is summarized in Figure 6-5 below. As part of the conceptual plan, three
existing lift stations (LS 15, 26, and 36) are slated for decommissioning, allowing for gravity
flow to a new regional lift station, the San Gabriel West Regional Lift Station. The
decommissioning of lift stations helps reduce the City’s long-term operation and maintenance
costs. The timing and necessity of the San Gabriel West Regional LS will depend on several
factors, including:

1) Development interest west of N Bagdad Rd.: 1f there is increasing development interest in
this area, then improvements along Collaborative Way and LS15 become more
necessary. If improvements along Collaborative Way are necessary, it may be in the
City’s best interest to build a regional lift station at that time to avoid costly upgrades at
LS15, which could then be decommissioned. But if demands for sewer service west of N
Bagdad Rd are lower than projected for this report, then upgrades along Collaborative
Way may not be necessary for a long time.

2) Development interest west of the San Gabriel West Regional LS: This area
north/northeast of the Deerbrooke development (served by LS26) may or may not be
served by City sewers, especially if any parcels are developed to be served by OSSF. If
those properties are served by OSSF, it may be a long time until they wish to convert to
City sewer service.

As part of the conceptual plan, another Regional LS and set of interceptors were conceptualized
that would likely be needed beyond the 20-year planning horizon. Although this infrastructure
was not included in the 20-year project list provided in this chapter, some capital costs were
estimated. This infrastructure is represented by green lines in Figure 6-5 below, and planning-
level costs are summarized in Table 6-5. These conceptual projects that fall outside the 20-year
planning window offer the City a flexible plan in case growth is more than anticipated in this
area and these projects are needed sooner than 20 years from now.

Table 6-5: Northwest Region Conceptual Project Costs Beyond 20-year Planning Window

Pipe Length | Lift Station Estimated
Element Pipe Size (ft) Capacity Capital Cost
Gravity Sewer 8"-18" 26,345 $27,751,000
Regional Lift Station - - 2.3 MGD $3,957,000
Force Main 12” 1,150 - $446,000
Total 27,495 $32,154,000
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Collection System Master Plan Leander, TX

Appendix A: Manhole Survey Summary Maps
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Collection System Master Plan Leander, TX

Appendix B: Dry Weather Calibration Summary
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FM 01

Model: Maetar:
viodek wietel
02719-004_-_02T19-003 FMO1
22+ Objective Fns 02T19-004_-_02T19-003 FM01
Maximum Flow (mgd)  1.707 218
| Minimum Flow {mgd) 0.1273 0.183
20—+ IMean Flow (mgd) 0.9503 09835

Flow (mgd}

0.2

Total Flow (Mg) 15.69 1375

Oct 2022 Date/Time

15 5at
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FM 02

Flow (mgd)

Model: Meter:
01M14-004_-_01L14-0038 FMO02

0.50
Objective Fns 01M14-004_-_01L14-003B Fhn2
Maximum Flow (mgd)  0.3281 0.479

0.45— Minimum Flow {mgd) 0.01301 0115
Mean Flow (mgd) 0.2529 0.2559
Total Flow (Mg) 4.048 4.097

0.40-- '

0.35—+ |

_ f‘ |
o304 | . _ | ' Il W | ! I
AR | ‘ TR LA VA
| ' I N iy I Il ” ‘
0.25- | - - - i
| L
| | |
020 | ' ! [ J 1 | " \
|
J Ul . I J | | [ It ‘,,I

0.15- ‘ ) - ;

010

0.05-

0 ! !
1Sat 8 sat 15 Sat
Oct 2022 Date/Time
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FM 03

Model: Metar:
wvIouct. IVITLCT .
01L14-005_-_01L14-004 FM03
25| | Objective Fns 01L14-005_-_01L14-004 FM03
Maximum Flow {mgd) 132 252
Minimum Flow (mgd) 0.004653 0.03212
Mean Flow (mgd) 09271 09045
Total Flow (Mag) 14.81 14.45
20—+
151
=)
o
E
=
2 A .
- . ) i
[ | . \
10— (1 I/ I | i [ |
| d | W \
| | \ 1
| |
! _.I V\
! ]
05—+
0 | |
1 5at 8 Sat
QOct 2022 Date/Time
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FM 04

Model: Meter:
01N15-001_-_01M15-003 FMO4

018+ o
Obiective Fnis 01N15-001_-_01M15-00 F04
Maximum Flow (mgd)  0.1201 0.177
Minimum Flow {mgd)  0.05175 0.0245
Maan Flow (mgd) 0.09 0.09005

0.16— Total Flow (Ma) 1I43? 1442

0.14—

0.12+

0.10+

Flow (mgd}

0.08+

0.02

T T
15at B Sat 15 5at
Oct 2022 Date/Time
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Flow (mgd)

FM 05

Model

" GBA_3183_-_01K14-018

Meter:

FMD5

0.60—

0.55—

Objective Fns

Maximum Flow {mgd)
Minimum Flow {mgd)

Mean Flow (mgd)
Total Flow (Mg)

Fr05
0.589
0.00735
01992
3087

GBA_3183_-_01K14-018
0.4856

0.05468

0.1882

2917

Oct 2022

Date/Time
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FM 06
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FM 07

Model: Meter:
02R17-040_-_02R17-039 FIMO7
0.18 Objective Fns 02R17-040_-_02R17-039 FMOT
U Maximum Flow (mgd) 0,115 0.1831
Minimum Flow (mgd)  0.03492 0.01133
Mean Flow (mgd) 0.07705 0.07684
016 Total Flow (Mg} 1233 123

Flow (mgd})

Oct 2022

Date/Time

T
15 5at
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Flow {(mgd}

FM

08

Model: Meter:
02R16-015_-_02R16-014 FMO2
0.7
Ohbjective Fns 02R16-015_-_02R16-014 FMOS
Maximum Flaw (mgd) 0.0689 0.679
Minimum Flow {mgd) 0.02157 0.00128
Mean Flow (mgd) 0.04869 0.0497
0.6— Total Flow (Mg} 07777 0.7936
05—+
04—
03—+
02—+
01—
b Matn 1|y J""L‘_,_JI\. ' ' i g ", | I L i I e a0
\)J'\- o] "‘I | - \. | N ] LIJJL:\.J y JJMUJN\ ‘Jl\_.z\,rj | JJ - ‘\j -t —I "‘. e il ‘r ar ‘]k\- r\-r\.;\;-_\.r'rll ILM Ill L b
MU htd’ el " “ L " a1 1] Ty o
0 T |
1 Sat 8 Sat
Oct 2022 Date/Time
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FM 09

Model: Meter:
02Q15-005_-_02Q15-004 FM09

131 Objective Fns 02Q15-005_-_02G15-004 FrA0e
Maximum Flow {mgd)  0.4346 131
Minimum Flow (mgd)  0.01795 0.0468

12+ Mean Flow (mgd) 0.3451 0.4045
Total Flow (Mg} 5524 6.486

11+

Ml A 9 DA A A 2 ‘”‘l%*
J Ii;JI - | | { '. '- Jl |"
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FM 10

Flew (mgd)

Model:

02015-030_-_02Q15-029

Meter:

FM1i0

0.65—

0.60—

0.55—

0.50—

0.45—

Objective Fns

Maximum Flow (mgd)
imum Flow (mgd)

Min
Me
Tot

an Fle
| Flo

v (mgd)
W (Ma)

02Q115-030_-_02Q15-029 FM10

0.1052
0.0152
0.06362
1.058

Oct 2022
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FM 11

Model: Meter:
FM11_Dummy_-_02P14-001

0.30—

0.25—

0.20—

Flow {mgd}

S

T
1 5at

Date/Time

T
3 Sat

15 Sat

Page 153 of 209



FM 12

Model:

. Meter:
02014-017_-_02Q214-016

FM1i2

0.40—

0.35—

Flow {magd)

0.05—

0

Ohbjective Fns 02Q14-017_-_02Q14-016 FM12
Maximum Flow (mgd) 0.2632 0.40865
Minimum Flow (mgd) 0.002932 0.03689
Mean Flow (thgd) 0.1895 0.1927
Total Flow (Ma) 3.033 || 31

'l

Oct 2022

T
1 Sat

Date/Time

T
B Sat

T
15 Sat
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FM 13

Model: Meter:
02R14-002_-_02R14-001

FM13

1.8+

Flow {mgd)

Objective Fns
Maximum Flow (mgd)
Minimum Flow {mgd)
Mean Flow (mgd
Total Flow (Mg)

02R14-002_-_02R14-001 FM13

Oct 2022

Date/Time
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FM 14

Model: Meter:
01L14-005A_-_01L14-004A FM14
1.2_|| Objective Fns 01L14-005A_-_D1L14-004A FIM14
Maximum Flow (mgd)  0.7812 121
Minimum Flow (mgd) 0.0002479 0.0325
11— Mean Flow (mgd) 0.5495 0.5487
Total Flow (Mg) 8675 8.678

=
=n
E
=
3
[T
0 | |
15at & Sat
Oct 2022 Date/Time

15 Sat

Page 156 of 209



Collection System Master Plan Leander, TX

Appendix C: Wet Weather Calibration Summary

Page 157 of 209



Weighted Averages % Differences

Weighted _
. No. of Storm Weighted Avg.
_|Basin Area ) Avg. % i
FM Basin Events with _ % Difference,
(ac) Difference,
Responses Peak Flow
Volume
FMO1 1638 7 10% -1%
FMO02 452 8 7% -1%
FMO03 1301 9 5% 1%
FMO04 140 7 9% -4%
FMO5 747 6 17% 8%
FMO®6 1561 7 9% 14%
FMO7 98 9 -4% 13%
FMO08 87 7 3% -1%
FMO9* 418 6 8% -1%
FM10* 197 7 8% 7%
FM11 125 9 19% 7%
FM12 410 11 -3% 13%
FM13 1285 9 16% 12%
FM14 1569 5 6% 14%

* random peaks in flow meter data not included in peak flow comparisons

R,T,K Values
Short Term Medium Term Long Term
R T K R T K R T K
FMO1 1.61E-03 0.00 121.68 | 6.15E-05 7.56 8.25 1.22E-04 46.66 5.59
FMO02 6.13E-03 0.18 52.00 1.44E-04 20.88 10.00 9.00E-06 48.00 4.24
FMO3 7.42E-03 0.25 30.45 1.00E-05 10.00 10.00 1.00E-05 26.16 2.00
FMO04 1.09E-02 0.25 182.00 | 3.75E-02 12.46 13.44 1.67E-01 96.00 7.89
FMO05 1.34E-03 0.03 30.50 4.92E-05 22.40 8.42 7.20E-05 24.00 4.00
FMO06 1.46E-03 0.10 37.91 1.61E-05 2.04 3.38 4.36E-04 36.75 15.02
FMO7 2.62E-03 0.03 37.12 1.12E-04 31.44 10.00 S.00E-04 45.28 2.00
FMO08 5.41E-03 0.06 44.96 5.65E-03 24.38 6.25 5.27E-03 96.00 2.00
FMO09 5.03E-02 1.12 33.30 5.05E-03 46.80 1.54 6.50E-04 120.00 2.83
FM10 8.64E-04 0.13 52.00 7.59E-04 53.76 20.00 6.40E-04 24.00 4.00
FM11 5.00E-06 0.05 197.94 | 2.00E-04 56.27 S.70 1.00E-04 14.52 2.00
FM12 2.87E-03 0.02 54.10 1.81E-04 1.07 10.00 3.63E-04 26.88 4.29
FM13 7.98E-03 0.02 416.00 | 3.46E-04 15.45 35.40 1.73E-04 96.00 3.09
FM14 4.21E-03 0.03 91.21 8.38E-04 29.74 19.00 6.75E-04 | 245.76 7.00
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Ranfel {in)

Flow ()

2022 Date/Time
Rain Gage Model Meter
= FMO1_Rain 02T19-004_-_02T18-003 02T19-004_-_02T19-003 (obs)
015
% 010+
2005+
a | L] Li.

Flow {mgd)

FMO1

Rain Gage Model Meter
~ FMD1_Rain 02719-004_-_02T19-003 02T19-004_-_02T19-003 (obs)
0.3+
02+ I
0.1+
0 Ak I I i | l - b .' l ak .._J
30—+

Flow (rmgd)

1 ll‘nu E2 E3s llhu
Sep 2022 Date/Time
Rain Gage Model Meter
~——— FM01_Rain 02719-004_-_02T19-003 02T19-004_-_02T19-003 (obs)
02+
E
% 0.1+ L
@ 0 1

i

)

I
24 Mon 25 Tue E4
Oct 2022

27 ‘Il'hu 28 Fri ES5

T
29 Sat
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Rain Gage

Model

Meter

FMO01_Rain 02T19-004_-_02T19-003 02T19-004_-_02T19-003 (obs)
0.10—+-
0.05—
0L . § PO s dede aal ol b MY T era—y 8 M
22
20—
18+ ll
1.6—1=,
1o [ g1 | ’ | 24
12-F | J l ' l 1 l l | | | I fi1 }
2§ y ' 1 k ' I . ; { |
10-219 ¥ | ! | r I ' J \
os-+ 1 f ! |
| ! 1' | \
0.6 | | |' ' J ! ' ' i 1 \I
04+ Y
02+
I [
E6 15 Tue 22 Tue E7
Nov 2022 Date/Time
FMO01 : FMO1
Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.7567 0.7042 7% 1 3.001 2.69 12%
2 0.7897 0.7158 10% 2 2.259 2.22 2%
3 0.7583 0.7319 4% 3 1.587 2.19 -28%
4 0.4522 0.3786 19% 4 2.316 1.97 18%
5 1.05 0.999 5% 5 1.984 1.87 6%
6 0.852 0.7747 10% 6 1.962 1.78 10%
7 1.382 1.209 14% 7 1.615 2.16 -25%
FMO1 Total Volume FMO1 Peak Flow
14 . 3.2
.
12 28
. — 24
.g 1 = . .
o B b % 2 .
g o8 E
° % 16 "
= 06 i
N . z 12
h = 0.8
o 02 o4 08 0E ! 12 L4 ' 0 0.8 12 16 2 24 28 3.2
Measured Volume (MG) Measured Peak Flow (MGD)
45 Degree Line 20% -10% & Storm Events .
45 Degree Line 25% -15% & Storm Events
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Rarfal {in)

Flow (mpd)

Ranfal (in)

Flow [mgd)y

RAanlel (in)

Flow [rogd )

FMO02

Rain Gage
FM02_Rain

Model
01M14-004_-_01L14-003B

Meter
01M14-004_-_01L14-003B (obs)

0.3
0.2+
0.1+

Lk

|

Jl.;ll.“u_..j

0.7+

0.6+

0.5+ ‘

0.4-1 1

0308
1 1 | & g

0.2+ i’ Y |

01~—]

2022

Rain Gage

FMO02_Rain

Model
01M14-004_-_01L14-003B

Date/Time

Meter
01M14-004_-_01L14-003B (obs)

015+
010+
0.05—

|

0.7+

0.6+

0.5+

0.4

0.3+

0.2+

R

-

s
L

)

"'J.J' ; \] | J

El

Sep 2022

Rain Gage

FMO02_Rain

E2 E3s 1]'hu

Model
01M14-004_-_01L14-003B

Date/Time

Meter
01M14-004_-_01L14-003B (obs)

0.1+

050-F
0.45-F
0.40-F
035-1
030+ A A
0251
0.20-F {
015+
0.10

Oct 2022

E4

Date/Time

T
1 Tue

ES
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Rain Gage Model Meter
FMO02_Rain 01M14-004_-_01L14-003B 01M14-004_-_01L14-003B (obs)
_ 010
£ 005+
o 0-L i LI | 1 hls il Ak 1 1 s bmadems ulih
0.60—
0.55-
0.50- |
0.45-- i
040 | .
£ 035-F |
z : \| [ \ ' \ I, \ \ A " .
£ 0301 A AR AR A B AR : | 5 ul I\J AV,
=B TR R AP
{IRVAR VAR VA VA AR TR R T i A I
015+ N ; ' ; \ \ ) j \ \ J ' .
0.10—+ ;
E68Tue E7 15 Tue 22 Tue E8
Nov 2022 Date/Time
FM02 FMO2
Event | Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.2543 0.2097 21% 1 0.7038 0.595 18%
2 0.1131 0.1119 1% 2 0.4301 0.51 -16%
3 0.2227 0.1954 14% 3 0.4167 0.456 -9%
4 0.1254 0.08241 52% 4 0.5162 0.38 36%
5 0.3031 0.258 17% 5 0.5115 0.443 15%
6 0.2465 0.2204 12% 6 0.334 0.416 -20%
7 0.5108 0.555 -8% 7 0.5545 0.577 -4%
8 0.3625 0.3716 -2% 8 0.3723 0.486 -23%
FMO02 Peak Flow
FMO2 Total Volume 05
0.56
- [ ]
0.48 0.64
o B 036 *
T =l . .
: . 3 048
g 0.32 . E . - .
3 E *
> 024 2o & 032 *
£ 0.16 s o2
... 0.16
0 0.08 0.16 024 032 0.4 0.08 058 o 0.08 0.16 02 032 04 048 0.36 084 072 08
Measured Volume [MG) Measured Peak Flow (MGD)
45 Degree Line 20% -10% e Storm Events 45 Degree Line 25% -15% e StormEverts
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FMO3

Rain Gage
FMO3_Rain

Model
01L14-005_-_01L14-004

Meter
01L14-005_-_01L14-004 (obs)

Ranfe

Flow {mpd)

Ranfs

Flow [mgd)

Ranfs

Flow {mgd)

0.3+
02+
01—+

254

2.0+

15+

1.0~'

T

0.5—

s.lw*

‘J

i

k| \i'i
) ;..L

i 1‘1'.\::*

1 1

Al nll’*.“i"m*p' " w v

2022

Sep

Rain Gage

FMO03_Rain

Model
_-_01L14-004

01L14-005

Oct

Date/Time

Meter
01L14-005_-

_01L14-004 (0bs)

0.15
0.10—+
0.05—

251+

20—+

1.5+

1.0

0.5—+

\J N

7\ V'\\f

AN

W

N

E1l

E2

‘*/ v\[\’\ ANV [

T
31 Wed

Aug 2022

1Thu

Rain Gage
FM03_Rain

T T
2Fni 3 Sat

Model

|
4 Sun
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Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.8659 0.6375 36% 1 2.764 2.75 1%
2 0.3679 0.3327 11% 2 1.251 1.51 -17%
3 0.7862 0.7829 0% 3 1.527 1.88 -19%
4 1.553 1.374 13% 4 2.449 1.95 26%
5 0.4457 0.3977 12% 5 1.829 1.84 -1%
6 1.086 1.116 -3% 6 2.059 2.02 2%
7 0.879 0.9586 -8% 7 1.453 1.6 -9%
8 0.9229 0.9717 -5% 8 2.082 1.7 22%
9 1.372 1.317 4% 9 1.395 191 -27%
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Ranfa

Flow [rogd )

Rain Gage Model Meter
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e del Vol | % Diff EMOA
Event Model Volume (MG) | Meter Volume (MG) | % Di eorence Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) % Difference
1 0.2389 0.2042 17% 1 0.2354 0.236 0%
2 0.1514 0.1343 13% 2 0.2069 0.221 6%
3 0.1995 0.1673 19% 3 0.2425 0.22 10%
4 0.155 0.1336 16% 4 0.1952 0.243 -20%
5 0.1159 0.1056 10% 5 0.2039 0.216 -6%
6 0.1607 0.1372 17% 6 0.2359 0.219 8%
7 0.2414 0.2711 -11% 7 0.241 0.278 -13%
FM04 Total Volume FM04 Peak Flow
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FMO5 EMO5

Event | Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference

1 0.132 0.1108 19% 1 0.7783 0.505 54%
2 0.07643 0.06878 11% 2 0.3904 0.456 -14%
3 0.1635 0.1159 41% 3 0.4059 0.468 -13%
4 0.0849 0.05876 44% 4 0.5281 0.461 15%
5 0.2015 0.1816 11% 5 0.4637 0.432 7%

6 0.1753 0.1794 -2% [ 0.439 0.468 -6%

FMO5 Total Volume FMOS5 Peak Flow
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Rain Gage
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Meter
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FIVIO6 FMO06
Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.1722 0.1412 22% 1 0.8554 0.785 9%
2 0.3286 0.267 23% 2 0.8278 0.828 0%
3 0.3058 0.1981 54% 3 1.444 0.955 51%
4 0.2485 0.2127 17% 4 1.098 0.763 44%
5 0.4346 0.3696 18% 5 1.09 1.05 4%
6 0.3115 0.3492 -11% 6 0.7307 0.8472 -14%
7 0.3764 0.4511 -17% 7 1.127 1.09 3%
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Rain Gage
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FMO07 FMO7
Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.06133 0.04525 36% 1 0.4889 0.354 38%
2 0.0517 0.03191 62% 2 0.1457 0.129 13%
3 0.0298 0.01668 79% 3 0.1288 0.122 6%
4 0.05238 0.03237 62% 4 0.1291 0.124 4%
5 0.09639 0.2259 -57% 5 0.2303 0.3123 -26%
6 0.02633 0.01857 42% 6 0.2485 0.166 50%
7 0.07848 0.072 9% 7 0.217 0.18 21%
8 0.06437 0.05521 17% 8 0.1544 0.157 -2%
9 0.05534 0.04106 35% 9 0.1151 0.102 13%
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Rain Gage Model Meter
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FMO08 EMO08
Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.08344 0.05022 66% 1 0.5588 0.392 43%
2 0.04124 0.02575 60% 2 0.119 0.098 21%
3 0.03638 0.03149 16% 3 0.09104 0.121 -25%
4 0.03563 0.02867 24% 4 0.2012 0.3343 -40%
5 0.03071 0.03883 -21% 5 0.1772 0.219 -19%
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FMO8 Total Volume FMO08 Peak Flow
s 06
012 .
0.1 05
:g:::s * %54’
5 oss £o0s
3 0 <
ERT . 302
= -’ Z 2 . LI ]
02 01 ot
02 .04 0.06 08 0.1 0.12 : 0.1 0.2 3 04 05 0.6
Measured Volume (MG) Measured Peak Flow (MGD)
45 Degree Line 25% -15% @ StormEverts

45 Degree Line

0%

-10% .

Storm Events

Page 174 of 209




Ranf

Flow |

Ranfa

Flow

Ranfa

Flow {

FMO9

Rain Gage

Model

FMO0S_Rain

02Q15-005_-

_02Q15-004

Meter

02Q15-005_-_02Q15-004 (obs)

- Random spikes in flow meter data not considered in peak
flow comparison between model and meter data

02—+
0.1+

l..Llli

l |

premper

12+

1.0+

08—+

0.6

0.4

02—+

[

l'"' '!!\ |h] wwf‘l! Ltlj | lln iy

Ll

f "l'iJ'u

| 4

J ﬂi

i ”‘Ii J FJHIJJ

[ q“.l i

i

2022

T
Sep

Rain Gage

FMO09_Rain

Model
02Q15-005_-_02Q15-004

Date/Time

Meter
02Q15-005_-_02Q15-004 (obs)

T
Nov

Lo P

=
'S
]

M

0.2+ |l

M

F

\[A\

MMM

Ay

Bk )

|\\J“‘ & A

VY

u

AV A |
| | I | Tt ‘\,\J

A

Sep 2022

Rain Gage

FMO09_Rain

T
1Thu

Model
02Q15-005_-_02Q15-004

ElsThu

Date/Time

Meter
02Q15-005_-_020Q15-004 (obs)

T
15 Thu

02—+
0.1+

|

0.8
0.6+

i\

0.4

|

02

VY

A

e

o

l]h\__
I

I Le
™
\I

AN\

Oct 2022

T
15 Sat

E2

E3

Date/Time

E4

T
1Tue

Page 175 of 209




Rain Gage Model Meter
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FMO09 FMO09
Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.26 0.1867 39% 1 0.5014 0.353 42%
2 0.5374 0.5217 3% 2 0.5894 0.665 -11%
3 0.1413 0.1244 14% 3 0.517 0.451 15%
4 0.396 0.3807 4% 4 0.5285 0.636 -17%
5 0.3153 0.3311 -5% 5 0.5418 0.649 -17%
6 0.5021 0.4506 11% 6 0.5571 0.501 11%
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- Random spikes in flow meter data not considered in peak
flow comparison between model and meter data
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Rain Gage Model Meter
FM10_Rain 020Q15-030_-_02Q15-029 02Q15-030_-_02Q15-029 (obs)
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Event Model Volume (MG) | Meter Volume (MG) | % Difference Event Model Peak Flow (MGD) | Meter Peak Flow (MGD) | % Difference
1 0.04252 0.01815 134% 1 0.1677 0.101 66%
2 0.04071 0.0428 -5% 2 0.09398 0.12 -22%
3 0.01523 0.01168 30% 3 0.1038 0.139 -25%
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6 0.05245 0.04768 10% 6 0.1089 0.0967 13%
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Collection System Master Plan Leander, TX

Appendix D: Future Growth Exhibits
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Collection System Master Plan Leander, TX

Appendix E: Design Storm Modeling Results (PCSWMM)
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Collection System Master Plan Leander, TX

Appendix F: Overall Projects Map (24” x 36”)
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Appendix G: Overall Project List
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Leander, TX
Collection System Master Plan
Table 6-2: Overall Project List

Planning-Level
Capital Cost
(OPCC with
FY24 Pipe Total Lift Station Planning-Level Planning-Level Engineering & Contingency +
Infrastructure CIP Project Diameter Length of | Flow Rate | Construction OPCC Construction Construction OPCC Survey ROW Engr./Survey +
Project ID Type Time Horizon 1D Project Name Type of Improvement (in)" Pipe (ft) (mgd) without Contingency| Contingency (30%) with Contingency (20%) Acquisition ROW Acq.)®
WW.00.01 Existing/Relief Present Day - Block House Interceptor Exist. Gravity Relief/Upsizing 21"-24" 13,020 - 11,327,000 3,398,000 14,725,000 2,945,000 - 17,670,000
WW.00.02 Existing/Relief Present Day = Mason Creek Interceptor Exist. Gravity Relief/Upsizing 15"-24" 8,170 - 6,597,000 1,979,000 8,576,000 1,715,000 - 10,291,000
WW.05.01 Existing/Relief 5-Year - Horizon Lake Interceptor Exist. Gravity Relief/Upsizing 18"-36" 3,660 - 3,617,000 1,085,000 4,702,000 940,000 - 5,642,000
WW.05.02 New/Extension 5-Year - Lonestar Landing WW Improvements New Gravity to Serve Growth 8" 1,225 - 620,000 186,000 806,000 161,000 124,000 1,091,000
WW.05.03 New/Extension 5-Year = RM 2243 to Hero Way WW Improvements - East Segment Ph. 1 New Gravity to Serve Growth 12" 1,350 - 810,000 243,000 1,053,000 211,000 136,000 1,400,000
WW.10.01 Existing/Relief 10-Year WW.41 |Benbrook Interceptor (Under Design) Exist. Gravity Relief/Upsizing 27" 8,460 - 9,870,000 2,961,000 12,831,000 2,566,000 - 15,397,000
WW.10.02 Existing/Relief 10-Year - Collaborative Way Exist. Gravity Relief/Upsizing 18" 5,780 - $ 4,379,000 | $ 1,314,000 | $ 5,693,000 | $ 1,139,000 | $ - $ 6,832,000
WW.10.03 Existing/Relief 10-Year WW.25 |South Brushy Creek Interceptor Exist. Gravity Relief/Upsizing 15"-24" 6,400 - $ 4,493,000 | $ 1,348,000 | $ 5,841,000 | $ 1,168,000 | $ - $ 7,009,000
WW.10.04 New/Extension 10-Year - South Ronald Reagan Blvd. WW Improvements New Gravity to Serve Growth 8" 2,000 - $ 1,012,000 | $ 304,000 | $ 1,316,000 | $ 263,000 | $ 202,000 | $ 1,781,000
WW.10.05 New/Extension 10-Year - Journey Pkwy and Ronald Reagan Blvd WW Improvements New Gravity to Serve Growth 8" 4,675 - $ 2,366,000 | $ 710,000 | $ 3,076,000 | $ 615,000 | $ 472,000 | $ 4,163,000
WW.10.06 New/Extension 10-Year - US 183-A WW Improvements Ph. 1 New Gravity to Serve Growth 8" 450 - $ 228,000 | $ 68,000 | $ 296,000 | $ 59,000 | $ 45,000 | $ 400,000
WW.10.07 New/Extension 10-Year - US 183-A WW Improvements Ph. 2 New Gravity to Serve Growth 8" 875 - $ 443,000 | $ 133,000 | $ 576,000 | $ 115,000 | $ 88,000 | $ 779,000
WW.10.08 New/Extension 10-Year - Linda Hall WW Improvements New Gravity to Serve Growth 12" 3,600 - $ 2,160,000 | $ 648,000 | $ 2,808,000 | $ 562,000 | $ 363,000 | $ 3,733,000
WW.10.09 New/Extension 10-Year - North Fork Brushy Creek WW Interceptor Improvements Ph. 1 New Gravity to Serve Growth 18" 4,630 - $ 3,506,000 | $ 1,052,000 | $ 4,558,000 | $ 912,000 | $ 467,000 | $ 5,937,000
WW.10.10 New/Extension 10-Year - North Brushy Creek WW Interceptor Improvements New Gravity to Serve Growth 18"-21" 2,800 - $ 2,250,000 | $ 675,000 | $ 2,925,000 | $ 585,000 | $ 282,000 | $ 3,792,000
WW.10.11 New/Extension 10-Year - North Bagdad Rd. Lift Station Ph. 1 New Gravity/LS to Serve Growth | 18"(G), 10"(F)|[ 10,600(G/F) 1.15 $ 6,235,000 | $ 1,871,000 | $ 8,106,000 | $ 1,621,000 | $ 756,000 | $ 10,483,000
WW.10.12 New/Extension 10-Year - San Gabriel East Regional Lift Station New LS to Serve Growth 8" (F) 5,500(F) 0.90 $ 2,593,000 | $ 778,000 | $ 3,371,000 | $ 674,000 | $ 312,000 | $ 4,357,000
WW.10.13 New/Extension 10-Year - San Gabriel River WW Interceptor Improvements Ph. 1 New Gravity to Serve Growth 15"-18" 5,140 - $ 3,863,000 | $ 1,159,000 | $ 5,022,000 | $ 1,004,000 | $ 518,000 | $ 6,544,000
WW.10.14 New/Extension 10-Year San Gabriel West Regional Lift Station Ph. 1 New Lift Station 16"(F) 13100 3.60 8,349,000 2,505,000 10,854,000 2,171,000 696,000 13,721,000
WW.10.15 New/Extension 10-Year - Lift Station #15, #26, and #36 Decommission New Gravity to Serve Growth 8"-21" 10,050 - 8,331,000 2,499,000 10,830,000 2,166,000 1,014,000 14,010,000
WW.20.01 Existing/Relief 20-Year - Devine Lake Exist. Gravity Relief/Upsizing 27" 5,240 - 5,625,000 1,688,000 7,313,000 1,463,000 - 8,776,000
WW.20.02 Existing/Relief 20-Year WW.37/.38 |North Brushy Creek Interceptor Exist. Gravity Relief/Upsizing 33"-36" 6,150 - $ 8,265,000 | $ 2,480,000 | $ 10,745,000 | $ 2,149,000 | $ - $ 12,894,000
WW.20.03 Existing/Relief 20-Year - North Ronald Reagan Exist. Gravity Relief/Upsizing 12"-15" 2,500 - $ 1,640,000 | $ 492,000 | $ 2,132,000 | $ 426,000 [ $ - $ 2,558,000
WW.20.04 New/Extension 20-Year - RM 2243 to Hero Way WW Improvements - West Segment New Gravity to Serve Growth 8"-12" 4,340 - $ 2,356,000 | $ 707,000 [ $ 3,063,000 | $ 613,000 [ $ 437,000 | $ 4,113,000
WW.20.05 New/Extension 20-Year - San Gabriel River WW Interceptor Improvements Ph. 2 New Gravity to Serve Growth 8"-15" 9,050 - $ 5,402,000 | $ 1,621,000 | $ 7,023,000 | $ 1,405,000 | $ 913,000 | $ 9,341,000
WW.20.06 New/Extension 20-Year - North Fork Brushy Creek WW Interceptor Improvements Ph. 2 New Gravity to Serve Growth 12"-15" 2,650 - $ 1,708,000 | $ 512,000 | $ 2,220,000 | $ 444,000 | $ 268,000 | $ 2,932,000
WW.20.07 New/Extension 20-Year - San Gabriel Pkwy. WW Interceptor Ph. 1 New Gravity to Serve Growth 18" 3,350 - $ 2,540,000 | $ 762,000 | $ 3,302,000 | $ 660,000 | $ 338,000 | $ 4,300,000
WW.20.08 New/Extension 20-Year - San Gabriel Pkwy. WW Interceptor Ph. 2 New Gravity to Serve Growth 12" 3,150 - $ 1,890,000 | $ 567,000 | $ 2,457,000 | $ 491,000 | $ 318,000 | $ 3,266,000
WW.20.09 New/Extension 20-Year - Lakeline Blvd. WW Improvements New Gravity to Serve Growth 15" 5,030 - $ 3,311,000 | $ 993,000 | $ 4,304,000 | $ 861,000 | $ 507,000 | $ 5,672,000
WW.20.10 New/Extension 20-Year - Colorado Basin Lift Station New LS to Serve Growth 10"(F) 3,750 1.35 $ 2,782,000 | $ 835,000 | $ 3,617,000 | $ 723,000 | $ 224,000 | $ 4,564,000
WW.20.11 New/Extension 20-Year - Lift Station #38 Decommission New Gravity to Serve Growth 12" 400 - $ 540,000 | $ 162,000 | $ 702,000 | $ 140,000 | $ 40,000 | $ 882,000
WW.20.12 New/Extension 20-Year - Greatwood WW Collection System Improvements New Gravity to Serve OSSF - - - $ 8,010,000 | $ 2,403,000 | $ 10,413,000 | $ 2,083,000 | $ - $ 12,496,000
WW.20.13 New/Extension 20-Year - Whitt Ranch Collection System Improvements New Gravity to Serve OSSF - - - $ 2,310,000 | $ 693,000 | $ 3,003,000 | $ 601,000 | $ - $ 3,604,000
WW.20.14 New/Extension 20-Year - Sullivan Tract Collection System Improvements New Gravity to Serve OSSF - - - $ 9,270,000 | $ 2,781,000 | $ 12,051,000 | $ 2,410,000 | $ - $ 14,461,000
WW.20.15 New/Extension 20-Year - Leander Estates Collection System Improvements New Gravity to Serve OSSF - - - $ 6,300,000 | $ 1,890,000 | $ 8,190,000 | $ 1,638,000 | $ - $ 9,828,000
WW.20.16 New/Extension 20-Year - Hilltop Ranch Collection System Improvements New Gravity to Serve OSSF - - - $ 3,150,000 | $ 945,000 | $ 4,095,000 | $ 819,000 | $ - $ 4,914,000
WW.20.17 New/Extension 20-Year - North Bagdad Rd. Lift Station Ph. 2 New Pumps for Existing LS - - 1.44 $ 245,000 | $ 74,000 | $ 319,000 | $ 64,000 | $ 35,200 | $ 418,000
WW.20.18 New/Extension 20-Year - San Gabriel West Regional Lift Station Ph. 2 Proposed LS Expansion - - 4.68 $ 586,000 | $ 176,000 | $ 762,000 | $ 152,000 | $ 35,000 | $ 949,000
WW.20.19 New/Extension 20-Year - San Gabriel West WW Improvements New Gravity to Serve Growth 8"-18" 3,860 $ 2,215,000 | $ 665,000 | $ 2,880,000 | $ 576,000 | $ 389,000 | $ 3,845,000
WW.20.20 New/Extension 20-Year - San Gabriel East Regional Lift Station Ph. 2 Proposed LS Expansion 10" (F) 5,500 2.30 $ 2,539,000 | $ 762,000 | $ 3,301,000 | $ 660,000 | $ 312,000 | $ 4,273,000
WW.20.21 New/Extension 20-Year - RM 2243 to Hero Way WW Improvements - East Segment Ph. 2 New Gravity to Serve Growth 8" 5,925 - $ 2,998,000 | $ 899,000 | $ 3,897,000 | $ 779,000 | $ 598,000 | $ 5,274,000
WW.20.22 New/Extension 20-Year - CR 175 and RM 2243 WW Improvements New Gravity to Serve Growth 8"-12" 5,160 - $ 2,637,000 | $ 791,000 | $ 3,428,000 | $ 686,000 | $ 520,000 | $ 4,634,000
WW.20.23 New/Extension 20-Year - CR 175 and CR 176 WW Improvements New Gravity to Serve Growth 8"-12" 7,500 - $ 4,402,000 [ $ 1,321,000 | $ 5,723,000 | $ 1,145,000 | $ 757,000 | $ 7,625,000
Notes: Subtotal, Existing/Relief Projects $ 87,069,000
1) For pipe diameters and lengths, gravity main is assumed, except where (F) indicates force main, and (G) indicates gravity main. Subtotal, New/Extension Projects® $ 179,582,000
2) For new/extension projects not within the ROW or an existing easement, a unit cost of $87,900/acre was utilized for easement cost estimates. Total, All Projects $ 266,651,000
The easement unit cost includes survey, easement acquisiton, engineering fees, condemnation/attorney fees, and ROW agent fees.
3) It is recommended that further on-site evaluation and data collection (e.g., checking manholes for evidence of surcharge, targeted flow monitoring) be conducted before initiating any project based on modeling results.
Time Horizon Capital Cost
Present Day| $ 27,961,000
5-Year| $ 8,133,000
10-Year| $ 98,938,000
20-Year| $ 131,619,000
Total, All Projects| $ 266,651,000
6/13/2024
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Introduction and Background: 8/23/2024
Computer capacity models provide the means to evaluate your sanitary sewer system in many ways,
such as determining system strengths and weaknesses as they relate to system operation, analyzing
development inquiries, and future growth master planning. Computer capacity models are generally used
for sanitary sewer CIP development to identify strategies including sizing and scheduling of

improvements.

This document is to provide recommendations to maintain and utilize the sanitary sewer model
developed for the City of Leander’s Sanitary Sewer Master Plan. The model was developed utilizing the
PCSWMM software. The city Geographical Information Systems (GIS), project records and field data
were collected and utilized to input physical attribute data into the model. Because of the complexity of
the model and the investment made by the city, this document was created to identify a practical
approach to maintain a dynamic hydraulic model of the city’s wastewater collection system. The work
tasks developed are comprehensive and are recommended knowing that the city may not have the
resources in house at least initially to complete. Also, some of the recommendations may differ from the
city’s current practice for GIS maintenance and record keeping. The model will need to be consistently
maintained, however, to gain its full value and needed accuracy.

The model requires consistency in its structure including how network additions and changes are added
to the model. Initial development of the model included all gravity sewers 12-inch and larger (with some
selected 8-inch lines as well,) pump stations and force mains. Extensive fieldwork was conducted to
collect the piping and manhole information on the same elevation datum. Checks, using GIS filters,
cross-checks and early model runs were used to identify data gaps and input errors. Drainage areas
(basins) were added to manholes to distribute flows into the model. Model calibrations were conducted
using recorded rainfall and flow data at various locations (previous flow monitoring sites) throughout
the City’s system. Future growth planning documents and discussions with City planners was conducted
to model future growth for the five, ten, and twenty-year time horizons, up to 2042.

As scoped for the modeling effort, GBA created a GIS layer separate from the city GIS prior to creating
the network for the sewer model. The GIS layer was created to provide the data in the optimal format for
the model. Also, a copy of this layer was created so that the city GIS would be protected from potential
data corruption. This GIS layer included most of the model set-up information needed for the project
and provided a basis to create the master plan report exhibits. The GIS layer was primarily built from
City GIS data, data added from record drawings and data collected from the field. The GIS layer was
used for checks previously discussed. The field survey provided information for approximately 1,000
manholes and 325,000 LF of pipe. City records and interpolation was used to fill in data gaps. Fourteen
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of the city’s thirty active lift stations were included in the model. Pump station data was provided by the
city. The provenance of the attributes (manholes, pipe segments, force mains, pump stations) was
recorded in the GIS layer records.

Various model horizons were developed for the project to assist with the Master Plan. These model
horizons are listed below and are recommended to be updated concurrently when recalibrations are
conducted:

e Current

e 2027 —5 Year Horizon
e 203210 Year Horizon
e 2042 — 20 Year Horizon

There are numerous ways to approach maintenance of a sewer model and the activities detailed in this
memo are recommended to begin this effort. First, it is recommended that the city maintain information
in their GIS as specified below on a consistent annual basis. Also, a complete re-calibration of the model
should be conducted at least every 5 years, or at the time of a master plan update. The re-calibration
should utilize the best monitoring sessions in the city’s repository of ongoing flow monitoring data. Five
distinct tasks should be conducted for the modeling, listed and further described below:

Sanitary Sewer GIS Network Maintenance - Annual
Flow Monitoring Repository - Annual

Future Growth Planning — Annual

Model Updates - Annual

Models Calibration — 5 Year Cycle

ok wbdE

1. Sanitary Sewer GIS Network Maintenance - Annually
GIS network maintenance plays a significant role in the maintenance of the hydraulic model. Specific
data gaps when filled via field work/investigations need to be consistently and regularly updated in the
GIS. There are specific GIS attribute fields that were captured during field investigations and surveys by
GBA that are critical to the model input. The attributes shown below will need to be maintained and
updated in the city GIS, to ensure efficient and accurate updates to the model. Specific additions and
modifications to the GIS database schema are detailed below. Highlighted in yellow are those attributes
that the city had historically not captured prior to the sewer modeling project.
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Manhole Attributes: Pipe Attributes: Lift Station Attributes:
MH ID Pipe ID Lift Station ID
MH Rim Elevation US Manhole ID Wet Well Area
MH Invert Elevation DS Manhole ID Rim Elevation
Pipe Size Invert Elevation
Pipe Material Pump “On” Depth
Pipe Length Pump “Off” Depth
US Invert Elevation Pump Curve
DS Invert Elevation Record Drawings

Detailed recommendations for maintaining GIS data to ensure efficient integration into the model are
outlined below:

- Establish or adopt a GIS database schema that includes all the attributes shown above that are
necessary to the upkeep of the hydraulic model;

- Perform a gap analysis to identify areas, features, and attributes missing from the current
database as well as those that should be included for modeling activities to consolidate all
wastewater data into a single geodatabase;

- Implement the wastewater infrastructure 1D system GBA developed from the 2022 Flow
Monitoring Study to align with the infrastructure data in the model and to assist Public Works
with task efforts;

- Provide developers and consultants with a blank file geodatabase containing the wastewater asset
schema and require them to populate the file with all necessary “as-built” data and submit it for
review before project closeout;

- Develop a process for integrating/appending newly provided “as-built” GIS data provided by
developers/consultants into the city’s master GIS database.

2. Flow Monitoring Data Repository
Flow monitoring is needed to evaluate the adequacy of a system to provide safe services. The following
issues can be evaluated by flow monitoring:
e Does the system have backup issues? If the line is backing up during storm events, then most
likely there is a downstream capacity problem within the system.
e Does the system have excessive 1/1? Flow monitoring also establishes the leakiness of the system
and when strategically located it can isolate 1/1 issues.
e Utilize in modeling to calibrate existing system. Actual base flows and storm events can be used
to set and verify model flows at the monitoring sites.
e Utilize in modeling to project peak design flows. Once the model is calibrated to flow data it can
project peak design flows and simulate system responses.
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e Utilize in modeling to verify locations that have capacity issues. The model results can be
compared to monitoring site flow levels to verify if there is a problem. For example, if the flow
monitoring data shows there has been surcharge, the model can be reviewed to verify if it also
identifies this problem.

The Flow Monitoring Data Repository can be linked to GIS. It is recommended that both the data and
the report be kept in the repository to help with evaluations of the data for modeling needs. (i.e., If the
meters were in during a dry year, then the meter data for that session should not be used for wet weather
calibration). The flow data will also be used to recalibrate the model as recommended on a 5-year basis.
An example of a Flow Monitoring Data Repository in GIS is shown in Figure 1. It should be noted that
flow data can be utilized for many aspects of sanitary sewer surveillance besides modeling and is
recommended to be conducted as an independent program.

3. Future Growth Planning - Annual
Documents pertaining to future growth should be compared to the documents utilized in the Master Plan
report on an annual basis. Also, as development occurs and sewers are built, the master plan should be
annotated accordingly. New planning documents and an updated Master Plan sewer map should be
properly stored in a Future Growth Repository to be utilized for updating the models and performing
model recalibration.

New Development Impacts. The model can be used to evaluate new development impacts. It is
recommended that new development impact analyses are conducted when the new development has
differed from the city’s current plan. Aspects of development to consider are:

e |s the development within the drainage basin? If so, have the flows from the development
already been accounted for (i.e., large industries or multi-family projects can add significant
daily volumes versus subdivision flows)?

e If not in the watershed, will the sewage be pumped into a basin and does the system have
sufficient capacity?

e How will flows be assigned to the new development?

e What is the timing of the development relative to other planned developments and system
demands/improvements?

Once the evaluation process has been established, the model is available to determine the impact on the
downstream system. A method for modeling new developments should also be established that adheres
to city development requirements. The model can predict the available capacity in the sewer segments
downstream of the development to evaluate the need for any improvements. There are multiple models
on 5- and 10-year time increments to show line capacity projections for the future. The peak flow from
the new development can then be added in to determine how much available capacity will be used under
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existing and future scenarios. The city can then make decisions about potential upgrades and/or
developer cost shares to implement.

4. Model Updates — Annual Checks

The models should be updated annually only when major changes have occurred, and the model is
needed for specific development evaluations. Potential updates should be listed and checked to see if
model updates are prudent. Detailed scenarios where model updates are necessary and how to perform
the updates are outlined below:

o New developments:
= Assign sewershed area and number of LUES, or estimated wastewater generation
quantities, and flow patterns to the nearest downstream receiving manhole
o New infrastructure:
= For new gravity lines greater than or equal to 12 inches in diameter, import
updated GIS data as shapefiles into the PCSWMM model and ensure connectivity
= For new lift stations, import updated GIS data into the PCSWMM model
including wet well and force main details; manually add pump information (pump
curve, start-up, and shut-off depths) to the model
o Changes to existing gravity lines:
= Update the pipe size, pipe material, and manhole rim and invert elevations
o Changes to existing lift stations:
= Update wet well area, wet well depth, pump curve, start-up and shut-off depths,
force main size, force main material, and force main alignment as applicable

5. Model Calibration

There are two types of calibration situations that are recommended. One is for partial re-calibration and
the other is total re-calibration of the model. Partial re-calibrations would be based on significant growth
in an isolated area of the system. It is recommended that the system be monitored annually to measure
increases in base flow to identify where model changes are needed in the short term. The flow
monitoring plan shown in Figure 2 should be used for base flow checks of each basin and re-calibration
should be considered for basins that exceed a 20 percent increase in base flow.

Total re-calibration should be conducted on a set schedule and is usually not conducted every year. For
the City of Leander, it is recommended that re-calibration of the entire modeled collection system be
conducted on a 5-year cycle because of the anticipated fast development of the city’s sewer. The model
recalibration will utilize the Flow Data Repository. The recommended re-calibration method is provided
below:
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- Partial Re-calibration:
o When flow meter data varies +/- 20% from 2022 Flow Monitoring Data used for original
calibration (See Figure 2)
= Compare flow metering data for dry weather flow to the modeled average dry
weather flow at that location
= Collect at least 3 months of representative flow metering data capturing both dry
and wet weather conditions with flow meters and rain gages appropriately placed
= Update average daily dry-weather flows (ADDFs) and time patterns for dry
weather calibration
= Recalibrate unit hydrographs for wet weather events
o Changes to land use
= If land within a flow meter basin undergoes significant changes impacting
wastewater generation, meter flows and recalibrate that specific basin
o Observed deficiencies (backups, surcharging, etc...)
= |f deficiencies are observed in the field but not predicted in the model, flow meter
and recalibrate that specific area

- Total Re-Calibration:
o On acycle appropriate for the overall city growth (5 year for Leander).
= Objective: Update the City Master Plan and re-calibrate the model
Add changes to model network — Manholes, pipes, lift stations, etc.
e Use city GIS that has been updated annually
e Create new GIS model layer and compare to previous model layer
= Select most recent year of flow data (use Flow Data Repository)
= Distribute average dry weather flows throughout the system
= Update time patterns for dry weather conditions
= Re-calibrate R, T, K hydrographs to selected storms
= Update future growth models
e Review plans from Future Growth Repository.
= Analyze model results and establish plan
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Lessons Learned:

In the development of the wastewater master plan, several key lessons were identified through the
modeling and data collection processes. Lessons learned are provided to enhance the next efforts for
preparing and conducting modeling for the City of Leander’s sanitary sewer system.

Ideal Pumps Assumptions

- Afew pump curves were unavailable during hydraulic modeling efforts and were modeled as
“ideal” pumps, where the flow leaving the lift station is set equal to the flow entering the lift
station

- Ideal pump assumptions may not accurately reflect the performance of these lift stations

- Lift station capacities should be obtained and confirmed prior to hydraulic modeling, either by
drawdown testing or other means

Manhole Depth Approximations

- Some manholes were inaccessible during survey efforts, therefore those manhole depths were
approximated in the hydraulic model.

- Approximated depth assumptions may introduce inaccuracies in the model which can affect
capacity assessments

- Future surveys should incorporate contingency plans for accessing difficult manholes, including
specialized equipment and/or coordination with city staff to ensure all manholes are accessible.

- GIS database schema modifications should be considered to document data attribute sources
(i.e.: As-built records, construction drawing records, surveyed/field measured,
assumed/interpolated, etc.) so that accuracy of different sewer data can be assessed.

GIS Data Evaluation

- Considerable pre-processing of GIS data for utilization in computer modeling in PCSWMM
needed to be carried out. It would be important to include scope for such projects in the future.
- Future data submissions should undergo validation and quality control.
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