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Subject: 20-Year Comprehensive Facility Plan—Critical Repair and Reinvestment Plan

Dear Ms. Akridge,

The attached 20-Year Comprehensive Facility Plan, also referred to as the Louisville and Jefferson
County Metropolitan Sewer District (MSD) Critical Repair and Reinvestment Plan, represents MSD’s
most ambitious planning effort in a decade. The 2-year effort reviewed the challenges our community
faces now and in the future, identified practical solutions, and developed a roadmap to protect the
health, economic vitality, and environment of our city. The recommendations in this Facility Plan are the
result of careful evaluation by the Facility Plan Team, which includes some of the most experienced
engineers in Louisville Metro. We believe that the recommendations presented in this Facility Plan are
essential to maintaining reliable facilities that will allow MSD to fulfill its responsibility for safe, clean
waterways and help preserve and promote our competitiveness as a city.

One driver that led to Facility Plan development was a recognition that—for the past 10 years—MSD has
focused much of its resources and investments on tackling the federally mandated undertaking to
reduce sewer overflows. Major investments in other infrastructure rehabilitation, renewal, and
replacement were limited by the community’s desire to keep rates at or below industry averages, even
as capital and operating spending ramped up to meet Consent Decree requirements. In the face of
limited resources, MSD staff still continued its excellent record of regulatory compliance in areas not
related to sewer overflow control by focusing on the day-to-day operation and maintenance of
wastewater, stormwater, and flood protection facilities.

The result of deferred investment on infrastructure renewal and replacement is that Louisville’s aging
system of pipes, pumps, treatment plants, and flood control systems is now in urgent need of
rehabilitation if it is to continue reliably protecting public health and safety. The Facility Plan
recommends taking immediate action to begin implementing critical improvements to the wastewater,
stormwater management, and flood protection systems.

Acting in accordance with the recommended schedule of improvements will require a significant
investment from the community. Starting on these critical projects while still only halfway through the
Consent Decree response will require a step-change increase in wastewater and drainage rates. If the
community is unwilling to accept the rate increases necessary to fund the project schedules
recommended, then many important projects will need to be deferred until the major Consent Decree
spending is complete. The data indicate that not implementing necessary investments in a timely
manner is almost certain to result in more infrastructure failures, an increase in the overall Facility Plan
implementation cost, and an ever more rapidly increasing likelihood of a failure that could have serious
consequences for the residents and business that make Louisville Metro their home.
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Following the release of the December 2016 draft of the Facility Plan, MSD undertook a wide-reaching
public outreach initiative, aimed at bringing many perspectives to the table for constructive dialogue
about the needs and timing of implementing the Facility Plan recommendations. Community input
confirms that Louisville supports restoring its vital wastewater, flood protection, and stormwater
management facilities. Following are responses from those who engaged in the community

conversation:

e Ninety percent of respondents understand and agree with the need for investing in the
community’s wastewater, stormwater, and flood protection systems to reduce risks to public
health and safety rather than continuing to defer critical repairs and reinvestment.

e  Eighty-nine percent of respondents believe beginning to address the public health and safety risks

as quickly as possible is important.

e Seventy-one percent of respondents support increasing residential rates of up to $10 per month
(with a proportional increase in industrial and commercial rates) to immediately begin funding
critical wastewater, stormwater, and flood protection needs that address public health and safety

risks.

e  Seventy-eight percent of respondents support expanding MSD’s existing Rate Relief Program to
assist customers who meet federal criteria established for other utility rate assistance programs.

Working with MSD on this important planning assignment that addresses critical infrastructure issues
impacting the future quality of life in our community has been an honor and privilege for the entire
Facility Plan Team. The undersigned leaders of the Facility Plan Team, as representatives of our
respective firms, proudly submit this final Facility Plan for your consideration.

Respectfully Submitted,

Gary J. Swanson, PE
CH2M HILL Engineers, Inc.
Project Manager

Paul G. Maron, PE
Strand Associates, Inc.
Deputy Project Manager

Matthew Newman, PE
HDR Engineering, Inc.
Task Lead—Stormwater and Drainage

Michael C. Harris, PE
Jacobi, Toombs & Lanz, Inc.
Task Lead—Property

Mark A. Sneve, PE, BCEE
Strand Associates, Inc.
Task Lead—Wastewater Collection and Treatment

Charles R. Anderson, PE
Strand Associates, Inc.
Task Lead—Ohio River Flood Protection System



Louisville and Jefferson County MSD
20-Year Comprehensive Facility Plan
Critical Repair and Reinvestment Plan
June 30, 2017

Safe, clean waterways

MAJOR CONTRIBUTORS

Name

Firm

Project Role

Gary Swanson, PE

CH2M

Project Manager, all volumes

Paul Maron, PE

Strand Associates

Deputy Project Manager, all volumes

Daniel Thewes, PE

CH2M

Assistant Project Manager, all volumes

Mark Sneve, PE

Strand Associates

Principal Author, Volume 2

Matt Newman, PE

HDR

Principal Author, Volume 3

Chuck Anderson, PE

Strand Associates

Principal Author, Volume 4

Mike Harris, PE

Jacobi, Toombs & Lanz, Inc.

Principal Author, Volume 5

Janet Kelly Urban Studies Institute Contributing Author, Volume 1
David Green CH2M Contributing Author, Volume 1
Michael Matichich CH2M Contributing Author, Volume 1
Keith Bishton CH2M Contributing Author, Volume 1
Kyle Guthrie, PE HDR Contributing Author, Volume 2

Mark Lacy

Jacobi, Toombs & Lanz, Inc.

Contributing Author, Volume 2

Rachel Sills

HDR

Contributing Author, Volume 2

Laura Ratajczak

Strand Associates

Contributing Author, Volume 2

Craig Miller

Powers Engineering

Contributing Author, Volume 2

John Lyons, PE

Strand Associates

Contributing Author, Volume 3

Stephanie Glossner, PE

Strand Associates

Contributing Author, Volume 3

Steve Cummings, PE

Jacobi, Toombs & Lanz, Inc.

Contributing Author, Volume 3

Steve McKinley, PE

HDR

Contributing Author, Volume 3

Norman Barker, PE

HDR

Contributing Author, Volume 3

Ryan Tinsley, PE

Strand Associates

Contributing Author, Volume 4

Gary Boblitt, PE

HDR

Contributing Author, Volume 4

Heidi Wilbarger, PE

K.S. Ware & Associates

Contributing Author, Volume 4

Abbe Michalski, PE

Strand Associates

Contributing Author, Volume 4

Shelly Wakefield

Jacobi, Toombs & Lanz, Inc.

Contributing Author, Volume 5

Thomas Cucura

Jacobi, Toombs & Lanz, Inc.

Contributing Author, Volume 5

Crystal Kent

Jacobi, Toombs & Lanz, Inc.

Contributing Author, Volume 5

Jennifer Moore CH2M Lead Editor, all volumes

Tawana Bain NAC Document production, all volumes
Christy Fowler NAC Document production, all volumes
Rosanne Kruzich RKX Data management, all volumes
Julia Muller RKX Data management, all volumes




Louisville and Jefferson County MSD
20-Year Comprehensive Facility Plan
Critical Repair and Reinvestment Plan
Safe,clean waterways Plan Overview
June 30, 2017

20-YEAR COMPREHENSIVE FACILITY PLAN - PLAN OVERVIEW

PURPOSE

In January 2014, the Louisville and Jefferson County Metropolitan Sewer District (MSD) Board adopted a
new Strategic Business Plan that defined a change agenda for MSD. The intent of the Strategic Business
Plan is to dramatically improve customer care and service; make appropriate investments in technology,
infrastructure, and employees; and improve the quality of life in Louisville and Jefferson County, while
maintaining the financial viability of the utility. A key part of MSD’s plan to implement the Strategic
Business Plan is to develop this 20-Year Comprehensive Facility Plan—Critical Repair and Reinvestment
Plan (Facility Plan). The purpose of this Facility Plan is to accomplish the following:

e Consolidate MSD’s planning and prioritization for facility rehabilitation, renewal, replacement,
upgrade, and expansion across all its service areas.

e Recommend and prioritize projects and programs to achieve the following objectives:
— Protect the public health and safety of the community.
— Protect our aquatic and terrestrial environment.
— Meet customer expectations for a consistent level of service.
— Comply with all federal and state laws, regulations, orders, and standards.

This Plan Overview presents a high-level summary of the Facility Plan and discusses the compelling need
for implementing the recommendations presented herein.

BACKGROUND

From 1985 to 2003, MSD spent close to $1 billion on improvements to the wastewater collection and
treatment system to address high-priority public health and safety issues. During this same period, a
$134 million program for managing intermittent wet-weather sewer overflows was also underway to
study the system behavior and subsequently design and construct several important sewer overflow
abatement facilities. However, the investment made to tackle sewer overflows was not deemed
sufficient to meet water quality goals within timeframes established by federal and state regulators, and
in 2003, MSD received a request for information from the U.S. Environmental Protection Agency (EPA) in
accordance with Section 308 of the Clean Water Act. This request for information was the first step in a
process that eventually led to a notice of alleged Clean Water Act violations from EPA and the Kentucky
Department for Environmental Protection (KDEP); this notice resulted in a negotiated settlement
between these parties most commonly referred to as the Consent Decree.! One requirement of the

1 The commonwealth of Kentucky, Plaintiff, and the United States of American, Plaintiff-Intervener, v. Louisville and Jefferson County
Metropolitan Sewer District, Defendant, in the United States District Court, Western District of Kentucky, Louisville Division. Amended Consent
Decree, Case 3-08-cv-00608-CRS. Filed April 15, 2009. Available at http://www.msdprojectwin.org/Portals/0/Library/
Consent%20Decree/Agreement/ Commonwealth%200f%20KY%20vs%20MSD%20%20Amended%20Consent%20Decree.pdf.

20-Year Comprehensive Facility Plan | Plan Overview 1 of 27
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Consent Decree was for MSD to develop overflow abatement plans to address combined sewer
overflows (CSOs), separate sewer overflows (SSOs), and unauthorized discharges. In response to this
requirement, MSD consolidated the required overflow abatement plans into the Integrated Overflow
Abatement Plan (IOAP), a long-term plan to control CSOs and eliminate SSOs and other unauthorized
discharges in MSD’s sewer system. Submitted December 2008 and approved by regulatory agencies in
August, 2009, the IOAP identified $850 million in capital improvements, associated incremental
operating costs, and a high-level financial plan that included cash-flow projections, projected borrowing
schedules, and projected rate increases through the year 2024.

With the filing of the enforcement action, sewer overflows became the top priority, and MSD shifted
resources and investments agency-wide to tackle this massive federally mandated undertaking.
Spending in areas other than sewer overflow control was focused on the day-to-day operation and
upkeep of wastewater, stormwater, and flood protection facilities. Major investments in infrastructure
rehabilitation, renewal, and replacement were limited by a desire to keep rates at or below industry
averages, even as capital and operating spending ramped up to meet the Consent Decree requirements.
This shift was especially significant given that portions of the stormwater and flood protection system
were already in decline due to exceeding their expected design life prior to MSD assuming responsibility
for these facilities in 1987; and the initial funding source that had been established to address this
deferred renewal and replacement was insufficient to address all the improvement needs identified.

The result of this deferred investment over the past 10 to 15 years is that Louisville’s aging system of
pipes, pumps, treatment plants, and flood gates are now in urgent need of rehabilitation so they can
continue to reliably protect public health and community safety. While iconic landmarks and prominent
structures garner more attention, Louisville is also home to a less visible system of facilities that serve a
higher calling behind the scenes every day—facilities that keep Ohio River floodwaters at bay, prevent
harmful bacteria from entering homes and local waterways through sewer overflows, and reduce the
likelihood of disease outbreaks such as Zika virus spawned by poor drainage. When pipes fail and
structures in the system collapse into sinkholes, and when inland flooding blocks roadways, access to
emergency services and critical care is denied. A properly functioning sanitary sewer, stormwater, and
drainage system is needed to support the community’s economic engine, protect jobs, and sustain the
local tax base.

Neglecting this essential system is no longer an option—serious failures are occurring at an increasingly
rapid pace. The ability to successfully apply temporary repairs rather than permanent fixes diminishes
significantly with each passing day. Rainfall totals that once could be managed by the system now
overwhelm it. This risk is heightened by the increased frequency of extreme storm events. The back-to-
back storm events experienced in 2015 flooded homes, leaving families without shelter. Cars were
washed away, streets were impassable, schools and businesses shut down, and public safety was
threatened in proportions not seen in decades. Citizens demanded that measures be taken to prevent
similar occurrences from happening again.

Despite the public call to action, MSD recognized that there would likely be concern about the costs to
complete the Consent Decree IOAP projects and meet the public expectation of improved levels of
service provided by the wastewater and stormwater services. To help identify appropriate levels of
investment and priorities, MSD developed this 20-year Comprehensive Facility Plan that consolidates

20-Year Comprehensive Facility Plan | Plan Overview 2 of 27
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MSD’s planning for facility rehabilitation, renewal, replacement, upgrade, and expansion across all its
service areas. Projects listed in the Facility Plan were determined by the Facility Plan Team to address
critical needs requiring correction over the next 20 years to protect the community health and safety,
provide environmental protection, meet customer expectations for level of service, and move closer to
the goal of our local waterways achieving federal and state water quality standards. This Facility Plan will
also consider the long-term operating needs to accommodate operation and maintenance (O&M) of
new facilities coming on line under the IOAP and other critical infrastructure investments.

Maintaining consistency in levels of service and protecting ratepayers across the entire Louisville
community are also key objectives of this Facility Plan. The aim is to provide protection from drainage
problems to a consistent 10-percent probability storm (also commonly referred to as a 10-year storm).
Currently, the most recently constructed areas in the community are designed to protect against
drainage problems due to the 10-percent probability storm as defined by MSD’s current Design Manual
(a 4.5-inch rainstorm occurring in 24 hours; MSD, 2015). Many older neighborhoods in the service area,
constructed before MSD assumed responsibility for stormwater management, begin to experience
localized drainage problems in a 3-inch rainstorm occurring in 24 hours. The implication is that MSD’s
current level of protection is not consistent across the service area.

Based on the analyses of this 20-Year Comprehensive Facility Plan, meeting the critical needs of the
community is estimated to cost $4.3 billion over the next two decades. The reality is that the original
Consent Decree resulted in large part from a similar pattern of deferred rehabilitation and reinvestment
in critical wastewater infrastructure. The Facility Plan Team believes the community should not risk
burdening our children and grandchildren with future federal mandates because of an unwillingness to
dedicate adequate resources to the challenges of today.

MSD strongly believes that the Louisville community deserves to be informed on matters of public
health and safety, and likewise, should have a voice in the conversation about the timing of necessary
infrastructure investments. MSD committed to facilitating discussions with customers, business leaders,
elected officials, and others. With this overall goal, after the draft report was submitted in

December 2016, MSD undertook the wide-reaching “Community Conversation” initiative described in
Volume 1 Section 2, aimed at bringing many perspectives to a constructive dialogue. This dialogue did
not center around if the risks to the public health and safety of families and business owners will be
addressed, but rather how soon should the work begin.

Community input confirms that Louisville supports restoring its vital wastewater, flood protection, and
stormwater management facilities. Responses from those who engaged in the community conversation
are as follows:

e Ninety percent of the respondents understand and agree with the need for investing in the
community’s wastewater, stormwater and flood protection systems to reduce risks to public
health and safety rather than continuing to defer critical repairs and reinvestment.

e Eight-nine percent of the respondents believe it is important to begin addressing the public
health and safety risks as quickly as possible.

e Seventy-one percent of the respondents support an increase in residential rates of up to $10 per
month (with a proportional increase in industrial and commercial rates), to immediately begin to
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fund critical wastewater, stormwater, and flood protection needs to address public health and
safety risks.

e Seventy eight percent of the respondents support expanding MSD’s Rate Relief Program, to
assist customers who meet federal criteria established for other utility rate assistance programs.

This input echoes the priorities identified by local citizens at the 100 Resilient Cities Workshop hosted by
Louisville Metro in early 2017, including the risks of severe or catastrophic weather, infrastructure
vulnerability, and aging infrastructure.

SCOPE OF PLAN

As noted previously, the following are the purposes of this Facility Plan:

e Consolidate MSD’s planning and prioritization for facility rehabilitation, renewal, replacement,
upgrade, and expansion across all its service areas.

e Recommend and prioritize projects and programs to achieve the following objectives:
— Protect the public health and safety of the community.
— Protect our aquatic and terrestrial environment.
— Meet customer expectations for a consistent level of service.
— Comply with all federal and state laws, regulations, orders and standards.

This Facility Plan has identified overall financial needs for future facility rehabilitation, renewal,
replacement, upgrade, and expansion. The projects are those recommended by the Facility Plan Team as
needed to achieve MSD’s mission, vision, and goals. All projects have been assighed recommended
schedule dates and durations based on the Facility Plan Team’s assessment of their relative priority and
needs. The project schedules will be further refined by MSD staff as part of the annual budgeting
process. In addition, this Facility Plan, like all long-term plans, should be revisited on a recommended
5-year cycle to make adjustments as changing conditions develop.

For projects directly affected by precipitation events, the Facility Plan includes projected rainfall
intensity, duration, and frequency (IDF) curves for year 2035. These projections consider both statistical
trends going back 60 years, along with state-of-the art global circulation models that project future
precipitation conditions. These models reflect the observed increased frequency of extreme storm
events that we have experienced, presumably related to the impacts of global climate change.

This Facility Plan recommends that MSD’s current design criteria for facilities (based on published storm
recurrence intervals) will apply to new facilities planned as appropriate, with revised precipitation
projections applied to the recurrence intervals in the criteria. For example, stormwater culverts under
secondary roadways will continue to be designed to the 10-percent probability storm (commonly known
as the 10-year storm), but the 24-hour rainfall value used in the calculations reflects precipitation
projections for the end of the 20-year planning period (2035). The Facility Plan recommends that MSD’s
design standards be modified to incorporate the projected 2035 precipitation projections in the
requirements for new construction. For example, the 10-percent probability storm projected for 2035 is
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5.2 inches of rain occurring in 24 hours, as compared with the current MSD Design Manual value (2015)
of 4.5 inches of rain occurring in 24 hours.

This Facility Plan considers the operating costs, including staff increases, to accommodate O&M of new
facilities coming online under the IOAP and this Facility Plan. In addition, shortfalls in current 0&M
budgets and staffing levels for facility maintenance have been evaluated, and a program to adjust both
budgets and staffing over time has been recommended. The recommended budgets and staffing levels
are intended to allow predictive and preventive maintenance to occur in accordance with current
industry best practices for asset management.

A key part of the Facility Plan is a recommended 20-year capital improvement program (CIP). Projects in
the recommended 20-year CIP were determined by the Facility Plan Team to address critical needs
requiring correction over the next 20 years. Another key objective of the Facility Plan is consistent
service for ratepayers across the entire Louisville community. The aim is to provide wastewater,
drainage, and flood protection services to a 10-percent probability storm (10-year storm) for all
customers within the MSD service area by the end of the 20-year planning period.

PROJECT DEVELOPMENT

The Facility Plan Team identified projects through a number of pathways. MSD’s current CIP contains
more than 100 projects related to wastewater systems. If these projects were already in design or
construction, then these existing projects were included in the recommended 20-year CIP without
change. If the projects were not in design or construction, then project needs were identified, project
justification reviewed, and costs verified. These projects were then subject to prioritization along with
all the other projects.

The IOAP has a number of very large projects still to construct. These projects are required to be
completed on the schedule presented in the approved IOAP. No changes were made to the IOAP
projects or their schedules.

MSD has a number of existing planning studies related to wastewater that have not been fully
implemented, primarily because of funding limitations. The Facility Plan Team evaluated existing studies
and found a number of worthwhile projects that have not been included in the CIP yet. These projects
were evaluated and are included in the project mix for prioritization.

Finally, the Facility Plan Team looked for gaps in previous planning. This included reviewing population
projections, assessing regulatory changes that might occur during the 20-year planning period, and
conducting a facility condition assessment that included staff interviews, visual inspections, and in some
cases diagnostic measurements. The projects resulting from regulatory changes will be mandatory to
complete in the timeframe dictated by the adoption of new regulations. The anticipated timeframes for
new regulations and new regulatory enforcement priorities have been identified by the Facility Plan
Team, understanding that regulatory issues are not totally predictable and not within MSD’s complete
control. The facility condition assessment identified a number of projects that were critically needed to
correct the past under-investment in asset renewal and replacement. A review of maintenance trends
confirmed that the number of infrastructure failures (for example, sewer collapse, pump station
capacity shortfalls) is directly related to the asset’s age. This implies a system-wide deficiency in
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effective preventive maintenance, which impacts both the reliability and the overall cost of ownership
of those assets.

PROJECT EVALUATION AND PRIORITIZATION

Project evaluation and prioritization requires a rigorous and transparent approach. The approach used
to develop the IOAP was very successful in this regard and, to the extent possible, was replicated in
developing this Facility Plan.

Given the variety of ways that projects were identified and developed, capital and operating cost-
estimating used a variety of sources. The IOAP Cost Tool was used to develop project costs where
applicable (new projects with standard components like sewers and pump stations). Where the
standard cost tool could not be applied, the team used industry-standard cost references such as

RS Means. When similar MSD projects were available, the estimating was conducted using unit prices
from those projects.

Prioritizing projects followed the values-based benefit/cost evaluation used successfully in the
development of the IOAP. The Wet Weather Team (WWT) Stakeholder Group was rechartered to
continue to assist with IOAP implementation and also to serve a role in helping guide Facility Plan
development. Many original members chose to continue serving on this team. Recognizing the broader
scope of the Facility Plan, a number of new members representing different interest groups and
demographics were added to the WWT Stakeholder Group.

A values-based benefit/cost evaluation assisted with developing scoring scales to grade projects on their
effectiveness at protecting the community in the following values:

e Environmental Protection
e  Public Health Protection
e Regulatory Compliance

e Sustainability

e  Property Protection

e Economic Vitality

The values-based benefit scores were coupled with life-cycle cost information to develop a benefit/cost
score used for the first round of project prioritization. This approach was then supplemented with an
evaluation of the effectiveness of the project in mitigating risk. Risk mitigation effectiveness was
valuated based on the change in either the probability of an event happening or the consequence of
that event occurring. As Figure 1 indicates, the combination of a high probability and a serious
consequence result in a risk that is considered to be “critical.” The anticipated change in risk resulting
from implementing a project resulted in a risk reduction factor that was used in conjunction with the
benefit/cost score to prioritize projects.

20-Year Comprehensive Facility Plan | Plan Overview 6 of 27
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Figure 1. Risk Evaluation Matrix
RECOMMENDED 20-YEAR CAPITAL IMPROVEMENT PROGRAM

Table 1 summarizes the recommended 20-year CIP, broken down by service area and major program.
Note that the values in the table have been escalated at 3 percent per year compounded to the
projected mid-point of construction.

Table 1. Recommended 20-Year Capital Improvement Plan Summary

Capital Cost (in escalated dollars, millions)
. Total FY17
Service Area and Program FY17 through | FY22 through | FY27 through | FY32 through through
FY21 FY26 FY31 FY36 FY36

Wastewater $848.0 $392.3 $353.7 $262.6 $1,856.5
Consent Decree (I0AP) $564.6 $26.5 S0.4 S.0 $591.5
NMC $116.2 $33.2 $35.1 $40.0 $224.5
CMOM $144.2 $275.7 $184.4 $201.1 $805.4
Development $23.0 $56.9 $133.8 $21.5 $235.2

Stormwater $348.8 $623.7 $636.2 $734.7 $2,343.4
Drainage $189.8 $403.0 $394.0 $529.7 $1,516.5
Floodplain Management $19.8 $25.4 $29.4 $34.1 $108.6
Ohio River Flood Protection $128.1 $175.6 $191.2 $145.9 $640.9
Stormwater Quality (MS4) S11.2 $19.8 $21.5 $25.0 $77.5

Support Systems $43.5 $28.7 $24.9 $27.4 $124.5
Capital Equipment $11.3 $14.7 $16.7 $19.0 $61.8
Facilities $27.7 $8.3 $3.2 S2.7 $41.9
IT $3.1 $3.8 $3.1 $3.6 $13.6
LOJIC S1.4 $1.9 $1.8 $2.1 $7.3

Total Escalated Costs $1,240.4 $1,044.7 $1,014.7 $1,024.7 $4,324.5

FY fiscal year

IOAP Integrated Overflow Abatement Plan

IT information technology

LOJIC Louisville and Jefferson County Information Consortium

MS4 Municipal Separate Storm Sewer System

20-Year Comprehensive Facility Plan | Plan Overview 7 of 27
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Table 2 summarizes the first 5 years of the recommended 20-year CIP, broken down by year, service
area and major program. Note that the values in the table have been escalated at 3 percent per year
compounded to the projected midpoint of construction. MSD’s Fiscal Year (FY) 2017 approved CIP did
not fully fund the Facility Plan recommendations for that fiscal year due to revenue limitations caused
by a cap on the rate increases that the MSD Board can approve without receiving approval from
Louisville Metro Council. MSD staff prioritized CIP spending based on the funding available, resulting
from the FY2017 CIP budget that was approved by the MSD Board. The net effect is that the projects not
funded in accordance with the Facility Plan recommendations will need to be reconsidered at a later
date, and when sufficient funding becomes available.

Table 2. Recommended 5-Year CIP Summary

Capital Cost (in escalated dollars, millions)
Total
Service Area and Program FY2017 FY2018 FY2019 FY2020 FY2021 tl:htizlg;
FY2021
Wastewater $150.8 $188.1 $210.0 $161.1 $138.0 $848.0
Consent Decree (IOAP) $109.9 $139.5 $154.4 $89.7 S$71.1 $564.6
NMC $19.7 $21.3 $25.9 $26.7 $22.6 $116.2
CMOM $18.6 $25.1 $24.1 $35.7 $40.7 $144.2
Development $2.6 S2.2 $5.6 $9.0 $3.6 $23.0
Stormwater $19.1 $40.8 $63.7 $93.0 $132.3 $348.8
Drainage $4.2 $16.2 $31.8 $59.7 $77.9 $189.8
Floodplain Management $1.6 S4.6 $4.4 $4.5 $4.6 $19.8
Ohio River Flood Protection S11.4 $18.3 $25.6 $26.8 $46.0 $128.1
Stormwater Quality (MS4) $1.9 S1.7 $1.9 S1.9 $3.7 $11.2
Support Systems $12.5 $5.5 $7.0 $7.4 $11.2 $43.5
Capital Equipment S.6 S1.4 $1.9 S2.4 S5.0 S$11.3
Facilities $10.2 $3.1 $4.7 $4.2 S5.7 $27.7
IT $1.6 S.7 S.3 S.3 $.3 $3.1
LOJIC S.1 S.4 S.1 $.5 $.3 S1.4
Total Escalated Costs $182.4 $234.5 $280.7 $261.4 $281.5 $1,240.4
SIGNIFICANT SERVICE AREA PROJECTS AND PROGRAMS
The following sections will address each of the MSD service areas, along with support services,
describing specific assumptions that drove project development.
20-Year Comprehensive Facility Plan | Plan Overview 8 of 27
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WASTEWATER COLLECTION AND TREATMENT

For the past 10 years much of MSD’s focus has been ensuring compliance with the Consent Decree
requirements. Due to limited resources and a desire to maintain sewer and drainage rates at or below
the national average, developing and implementing the IOAP has taken the focus off infrastructure
renewal and repair for facilities not related to sewer overflow control. In addition, the weak economy
from 2008 to 2012 also reduced the pressure to provide new wastewater service to developing areas.
While IOAP implementation is only half finished, the consequences of deferred rehabilitation and
reinvestment are beginning to show in increased numbers of sewer collapses, including multiple
problems with the Broadway Interceptor and its connecting lines. With the local economy
strengthening, MSD is seeing much more interest from the development community to provide sewer
service to growth areas across the county. This Facility Plan addresses all these issues, as described in
the following sections.

CONSENT DECREE AND INTEGRATED OVERFLOW ABATEMENT PLAN

The IOAP is a major part of MSD’s Consent Decree compliance program. The IOAP is a long-term plan to
control CSOs and eliminate SSOs and other unauthorized discharges from MSD’s sewerage system. The
IOAP is expected to improve water quality in both Beargrass Creek and the Ohio River through and
downstream of Jefferson County. The expected water quality benefits of the IOAP include reductions in
the peak levels of bacteria in the Ohio River and Beargrass Creek and in the amount of time that average
bacteria levels exceed water quality standards. In addition, the IOAP program will enhance public health
and safety by reducing the potential for the public to come in contact with untreated SSOs, in the
basements of their homes or in the streets and ground surfaces where SSOs currently discharge.

Long-Term Control Plan Benefits

The suite of projects selected for the Final CSO Long-Term Control Plan (LTCP) part of the IOAP will result
in approximately 98 percent capture and treatment of wet-weather combined sewage during an
average year. This benefit represents an 89 percent reduction in CSO volume compared with conditions
in 2008. As a point of reference, the presumptive approach for compliance with water quality standards
in EPA’s CSO Control Policy (EPA, 1994) is based on a minimum of 85 percent capture and treatment of
wet-weather combined sewage.

Sanitary Sewer Discharge Plan Benefits

The suite of projects selected for the Final Sanitary Sewer Discharge Plan (SSDP) part of the IOAP will
eliminate capacity-related SSOs up to the site-specific level of protection. The SSO projects are
anticipated to eliminate an average of 145 SSO events per year (290 million gallons [MG] of overflow
volume), based on 2005 to 2007 data normalized for rainfall. In terms of water quality, SSO projects will
eliminate 100 tons of 5-day biochemical oxygen demand (BODs) and approximately 200 tons of total
suspended solids (TSS) annually.
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Sustainable Performance

MSD’s IOAP is based on a “demonstration approach” to achieving compliance with the Consent Decree
and the Clean Water Act requirements. While MSD is required to certify compliance with the CSO
management requirements after completing the full suite of CSO projects in 2020, MSD’s CSO
management performance will continue to be monitored through the Morris Forman Water Quality
Treatment Center (WQTC) Kentucky Pollutant Discharge Elimination System (KPDES) permit with
performance standards consistent with the commitments of the IOAP. Similarly, the SSO elimination
projects are required to be completed by the end of 2024. MSD’s certification that the performance
objectives have been met will mean that MSD’s obligations under the Consent Decree have been
discharged, but the requirements for continued operation of collection and treatment facilities in the
system to avoid further SSOs will continue through the KPDES permits. The Consent Decree
requirements do not go away with the completion of the IOAP projects—the enforcement mechanism
for sewer overflow and control changes from the Consent Decree to the respective KPDES permits.

Integrated Overflow Abatement Plan Impacts on the Recommended Capital Improvement Program

Over the first 5 to 9 years of the planning period, the wastewater service area CIP is dominated by
completing the remaining major IOAP projects. The major CSO storage basins are all scheduled to be
completed by the end of FY2021, with the remainder of the SSO elimination projects scheduled to be
completed by the end of FY2025. Completing the entire suite of CSO and SSO projects in accordance
with the IOAP schedule is required by the Consent Decree. Any failure to complete a project on schedule
could be considered a violation of the Consent Decree, with consequences including stipulated penalties
that could total more than S$1 million for a 1-year delay in completion.

The next section of the Plan Overview addresses the balance of the CIP. These projects address needs in
wastewater, stormwater, flood protection and asset management infrastructure that have been
deferred for the past 10 to 15 years as MSD’s limited resources were focused on meeting Consent
Decree requirements.

NINE MINIMUM CONTROLS

The EPA Nine Minimum Controls (NMC) were initially developed as part of the Clean Water Act CSO
Policy to address combined sewer system (CSS) best management practices (BMPs) that do not require
significant construction. In a continued focus on protection of public health and safety, the BMPs
required by the NMCs will be integrated into MSD’s KPDES permits to ensure protection of public health,
safety, and the environment. Maximizing storage in the conveyance system, maintaining WQTC
capacity, and ensuring effective public notification of sewer overflows are examples of the BMPs that
will remain in place in perpetuity as conditions of the Morris Forman WQTC KPDES permit.

The recommended 20-year CIP includes funding for the formal NMC program that is reported quarterly
as part of the Consent Decree requirements. Capital projects that help to sustain the intent of the NMC
requirements are included in the preliminary CIP through the end of the planning period.
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The most significant long-term NMC activities are the real-time control (RTC) system in the CSS and the
Morris Forman WQTC improvements, which are also a major component of the IOAP. The 20-year CIP
recommendation provides annual funding for ongoing RTC rehabilitation and renewal to ensure proper
RTC system operation system. By using the storage capacity of MSD’s large-diameter CSS, MSD can cost-
effectively mitigate sewer overflows during smaller storms of concern in CSO control. The cost of
providing storage in the pipes is typically a small fraction of the cost to provide that same storage in a
stand-alone tank. The long-term operation of an effective RTC system is one of the cornerstones of the
IOAP, which is necessary for long-term sustained compliance with the Clean Water Act CSO Policy, CSO
Long-Term Control Plan, and NMC requirements.

Sustaining reliable treatment capability and capacity at the Morris Forman WQTC is critical to ensure
proper wastewater treatment for Ohio River water quality protection. This treatment is a significant
endeavor that has been underfunded since the most recent overall plant rehabilitation was completed
in the early 2000s. A detailed facility condition assessment has been prepared for the Morris Forman
WQTC liquid process treatment facilities. Periodic equipment replacements and major plant renovations
are scheduled in 5-year intervals for financial planning. Overall, the proposed 20-year CIP
recommendations include almost $200 million in rehabilitation and renewal projects over the planning
period. To protect public health, these rehabilitation and renewal projects are essential to maintaining
reliable operation of the largest WQTC in MSD’s system. Unfortunately, the 2015 failure of the Morris
Forman WQTC high-voltage electrical distribution center provided a catastrophic view of the
consequences of deferring facility renewal and replacement. As power was lost to the main electrical
system for the WQTC, inadequate backup power resulted in flooding and extensive damage to the
facility. Wastewater was discharged that had not been treated to the State of Kentucky’s KPDES
discharge standards, creating a potential public health risk to the community. Ironically, the capital
project to provide backup power supply for the WQTC had been deferred and, therefore, was not in
place to avoid the costly damage to the facility.

This Facility Plan assumes there will be no major changes in the Morris Forman WQTC discharge
requirements during the planning period, and therefore, the existing plant will continue to operate as-is
for the duration of the planning period, except for initial construction of facilities required for nutrient
removal late in the planning period, described herein.

For many years, MSD has produced a high-quality soil conditioner called Louisville Green from the
biosolids generated by the WQTC. The condition of the Louisville Green production equipment (primarily
the biosolids dryers and pellet processing equipment) is rapidly degrading due to the severe duty
conditions experienced in processing the highly abrasive dried biosolids product. MSD has, in the past,
been able to sell all Louisville Green it could produce, thereby offsetting system operating costs. The
current degraded condition of the equipment requires MSD to landfill dewatered biosolids when the
drying system capacity is overwhelmed. MSD, under a separate initiative, is investigating short-term
biosolids management solutions that may include increasing the amount of dewatered biosolids
disposed of by landfill (by negotiating better prices in return for the commitment of guaranteed
minimum amounts of dewatered biosolids being sent to the landfill), turning over management of the
dewatered biosolids to a third-party vendor and/or replacing the drying system with an alternate
technology approach. Recognizing that implementing a new biosolids management approach may take
several years to implement, the recommended 20-year CIP includes short-term fixes for the dryer

20-Year Comprehensive Facility Plan | Plan Overview 11 of 27



Louisville and Jefferson County MSD
20-Year Comprehensive Facility Plan
Critical Repair and Reinvestment Plan
ways Plan Overview
June 30, 2017

system, as well as expansion of the dewatered cake-handling system to allow increased landfilling as
continued operation of the dryers becomes impractical. Other approaches to biosolids handling are
currently under consideration, because a short-term solution may include designing and constructing a
biosolids handling system by a third-party vendor, similar to how the high-purity oxygen generation
system is currently being procured. If this procurement model is followed, then MSD will not directly
incur capital cost, and the project will have more impact on the annual operating budget than the CIP.

A 50-year look at continued operations of the Morris Forman WQTC at the current site has concluded
that there will not be any major changes in discharge standards, including adding nutrient removal or
considering microconstituents such as residual antibiotics, hormones, or other pharmaceuticals and
residual personal care products, within the current 20-year planning horizon. If major discharge
standards changes occur, then they will likely require changes to both the liquid treatment and
biosolids-handling approaches. Given the severe constraints of the existing site, locating new facilities
on property not part of the current Morris Forman WQTC site will be necessary. The long-term plan has
been developed, and a phasing roadmap for systematic facilities expansion is included. Some level of
nutrient removal may be required toward the end of the 20-year planning period. The proposed 20-year
CIP recommendation includes funds for purchasing land and starting facility construction to address
nutrient removal during years 15 to 20 of the planning period. Treatment for microconstituents is not
envisioned in the recommended 20-year CIP, but it will represent a significant capital expense when
required by new regulations. If and when the discharge requirements change to include advanced
nutrient removal and increased removal of BODs and TSS from wet-weather flow, then the costs to
expand and upgrade the Morris Forman WQTC could exceed $1.2 billion (2016 dollars).

CAPACITY, MANAGEMENT, OPERATIONS, AND MAINTENANCE

The next largest program within the wastewater service area is the Capacity, Management, Operations,
and Maintenance (CMOM) program. EPA Region 4 developed the initial program that became CMOM,
and MSD’s Consent Decree specifically requires developing and implementing a CMOM program. The
intent of the CMOM program is to ensure that BMPs are implemented across all aspects of the utility,
thereby increasing the ability of the utility to meet its obligations under the Clean Water Act. CMOM
activities represent BMPs for wastewater utilities and will be sustained for the entire 20-year planning
period.

Major components of the CMOM program include projects for major renewal and replacement projects
at the Hite Creek, Floyds Fork, Cedar Creek, and Derek R. Guthrie WQTCs. These renewal and
replacement projects are scheduled at 5-year intervals for each center to ensure that MSD can maintain
efficient and effective wastewater treatment, a critical aspect of public health protection. The budget
established for each center is the result of an asset inventory and facility condition assessment of each
WQTC. The actual scope of each project will be established during detailed design.

The CMOM program provides proactive asset management of pipes and pump stations that make up
most of MSD’s collection system. Clearwater intrusion of surface water and groundwater during rain
events overloads the conveyance and treatment systems. This clearwater intrusion, referred to as
infiltration and inflow (I/1), is a main cause of sewer overflows. Budgets are recommended to provide
inventory of critical parts for pump stations, rehabilitate and replace sewers that are leaking or in

20-Year Comprehensive Facility Plan | Plan Overview 12 of 27



Louisville and Jefferson County MSD

20-Year Comprehensive Facility Plan

Critical Repair and Reinvestment Plan

vaterways Plan Overview
June 30, 2017

danger of structural failure, and provide stand-by generators in more locations to improve reliability
during power outages. Studies suggest that approximately 50 percent of the I/l entering MSD’s sewer
system during a rain event may be coming from private property sources outside of MSD’s direct
control. To achieve and sustain the required overflow abatement levels, a substantial portion of this I/I
must be removed from the system. A project with “seed money” to initiate a private property I/I
reduction program is also recommended in the CMOM budget. The private property I/l program is
expected to become self-sustaining through new fees after initial start-up.

A significant addition to the CMOM program is the recommended expansion of the sewer rehabilitation
and replacement activities to encompass major interceptors. In the past, MSD deferred major
rehabilitation of these major interceptors due to the cost and difficulty in completing construction on
these pipes. An increasing frequency of major interceptor failures indicates a critical need to proactively
inspect and rehabilitate or replace these high-risk very old assets. When a major interceptor fails, a
ripple effect is created across a much broader area due to road closures, traffic impacts, and other
factors that directly impact the community. Since major interceptor rehabilitation projects have not
been specifically identified at this time, an allowance has been recommended to begin the process of
inspection, project development and early-action remediation of high-risk defects over the next five
years. By the end of five years, the recommended allowance is increased to $10 million per year, totally
focused on major interceptor rehabilitation and replacement. At this sustained funding level, MSD will
be able to renew these critical assets on a prioritized basis. Preemptive rehabilitation is much less
expensive than making emergency repairs, such as those MSD had to complete in response to a
collapsed section of the Broadway Interceptor in 2015. This one repair interrupted businesses, severely
impacted traffic flow on a main arterial roadway, and impeded access to a nearby hospital.

DEVELOPMENT

To assist in providing the proper level of sewer service for growing areas, the recommended 20-year CIP
budget also includes treatment capacity expansions for the Hite Creek, Floyds Fork, and Cedar Creek
WQTCs. The timing of these expansion projects has been based on population projections for each
service area. Ensuring that capacity is available in advance of development supports growth and
development for the community by avoiding moratoriums due to the rated capacity of the WQTCs being
exceeded. This expansion is in accordance with KDEP regulations. The Derek R. Guthrie and Morris
Forman WQTCs are not anticipated to need a growth-related capacity expansion within the 20-year
planning period, however, they will require investment to continue operating properly.

In addition to WQTC capacity, the recommended 20-year CIP also addresses conveyance system capacity
needs. Projects are recommended to address areas anticipated to have significant growth in the Floyds
Fork WQTC and Cedar Creek WQTC service areas due in part to the development of the Parklands of
Floyds Fork. Growth is also provided for in the Hite Creek WQTC and Derek R. Guthrie WQTC service
areas. The Morris Forman WQTC service area is essentially built out, meaning growth will result from
customers coming online through infill of existing developed areas. In addition to expansion of the
sewer system, capacity issues with pump stations have also been identified and addressed. Several
pump stations have been identified that do not have adequate capacity to meet projected peak flows
due to future growth. To avoid creating new SSOs, these pump stations must be expanded in advance of
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the upstream collection system expansions that will bring them additional flow. The intent is to provide
the needed reliable capacity in both the gravity and pumped portions of the collection system so that
new connection moratoriums can be avoided.

REGULATIONS

The recommended CIP budget also includes future projects in anticipation of regulatory changes.
Increased levels of treatment for nutrients (nitrogen and phosphorus) could be imposed before the end
of the planning period, which would seriously impact MSD’s WQTCs. Projects to begin addressing
nutrient removal requirements at all WQTCs are included in the latter years of the planning period. The
timing of nutrient removal regulations will govern when these projects are actually implemented.

Microconstituent removal has also been identified as a potential future regulatory requirement. While
the imposition of standards requiring microconstituents removal is not anticipated with the 20-year
planning window, preliminary concepts have been developed and placeholder budgets recommended to
address this potential future need. These placeholder budgets are not in the recommended 20-year CIP.
The timing of microconstituent removal regulations will govern when these projects are actually
implemented.

STORMWATER MANAGEMENT

Stormwater management is a vital component of MSD’s system, because it directly impacts the health
and safety of all Louisville and Jefferson County residents. The recommended 20-year CIP includes a
number of programs related to drainage and internal floodplain management. In 1987, MSD took over
stormwater management and Ohio River flood protection through a Memorandum of Agreement with
the City of Louisville (pre-merger with Jefferson County), and most of the small cities within Jefferson
County. In 1988, MSD completed a Stormwater Drainage Master Plan (URS Corporation et al., 1988) that
addressed the backlog of known drainage and flooding problems and planned for improvements in
overall drainage and flood protection for the service area. MSD began implementing the
recommendations of the Stormwater Drainage Master Plan on a prioritized basis, within the budget
limitations imposed by the insufficient revenue generated through drainage fees. The flood of 1997
diverted the focus of stormwater management to deal with specific vulnerabilities exposed by that
severe flooding event.

PROJECT DRAINAGE RESPONSE INITIATIVE

Drainage problems create health and safety impacts for citizens directly at their homes, schools,
businesses, and transportation routes. Beginning in 2003, MSD initiated an aggressive program to
address a wide variety of drainage issues that were pointed out by customers. This Drainage Response
Initiative program, dubbed Project DRI, assigned experienced project managers, contractors, and
inspectors to address drainage problems on a "grade-to-drain" basis. Efforts under this program address
problems ranging from structural flooding to alleviating minor standing water problems. Since 2003,
most funds available through drainage fees have been allocated to Project DRI, with more than

$125 million in capital drainage improvements completed through this program. While MSD originally
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thought that Project DRI would be phased out as the backlog of customer drainage issues were resolved,
customer drainage requests continue to be among the most common communication received by MSD’s
Customer Relations Department. These requests are likely due to drainage impacts of land use changes,
the increase in the amount of impervious surfaces across Jefferson County, the increased frequency of
extreme storm events, and the degradation of drainage facilities due to aging. MSD’s experience has
proven that having the ability to respond quickly to individual property owner’s drainage concerns is a
vital part of providing quality service and building customer satisfaction. Project DRI has proven to be a
very valuable program for MSD’s customers, and the recommended 20-year CIP includes an annual
allocation of $2.8 million to $5 million per year to sustain it.

STORMWATER DRAINAGE MASTER PLAN

Given the public concern over the effects of the increased frequency of extreme storm events, the
localized drainage solutions offered by Project DRI need to be supplemented with a program to address
issues of stormwater management and flood protection on a countywide or watershed basis. To
increase the public health and safety protection and provide a consistent level of protection for the
entire service area, a significant increase in spending for drainage and flood protection is required.

Subsequent to the 1988 Stormwater Drainage Master Plan, the primary countywide stormwater
planning completed by MSD has related to internal (that is, not related to the Ohio River) floodplain
management. MSD and the Kentucky Division of Water have completed studies in most watersheds to
update the Federal Emergency Management Agency (FEMA) Special Flood Hazard Areas and Local
Regulatory Floodplains. These studies rely on rainfall IDF information that reflect historical observations.
The Facility Plan Team has projected IDF information out to 2035 for long-range planning. Because the
conditions projected for 2035 are not based on observed data, the updated floodplain information
should not be used for regulatory purposes, but it can be used to inform potential property owners of
the risks associated with potential future extreme storm events.

While MSD requires plans for new development to document no adverse impacts on downstream
flooding, the cumulative effects of land use changes within the existing developed areas prior to MSD
assuming responsibility for stormwater management may not have been subject to the same level of
scrutiny. While the hydrologic and hydraulic models used for drainage planning have been updated to
reflect recent land use changes, most have not been analyzed comprehensively for drainage issues
outside of the Special Flood Hazard Areas or Local Floodplains to allow potential downstream impacts of
new projects to be identified.

An update to the comprehensive countywide stormwater master plan is recommended to be initiated as
one of the first recommendations from the stormwater portion of this Facility Plan. While current
development standards require mitigating drainage impacts of land use changes, analysis of historical
trends shows a significant reduction in natural green space and an increase in impervious surfaces
within Jefferson County. In addition to addressing the potential impact of the increased frequency of
extreme storms, the master plan should also consider a strategy to restore some of these surfaces to
natural pervious conditions, which can have a significant impact on the amount of infrastructure that
will be needed to address future needs. This plan should address floodplain management definition and
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non-floodplain related drainage problems in an integrated approach to deal with this highly visible MSD
service.

EARLY ACTION PROJECTS

While the comprehensive stormwater master plan is being updated, MSD’s customers expect immediate
action to begin addressing stormwater issues. MSD and the Facility Plan Team have identified several
areas across Jefferson County with a history of drainage problems primarily related to localized
drainage, not directly related to floodplain management issues.

PROPOSED COMPREHENSIVE STORMWATER MASTER PLAN IMPLEMENTATION

Allowances have been established in the recommended 20-year CIP to provide for implementing the
proposed stormwater master plan. The recommended budgeted amounts were identified through
extrapolation of the Early Action Plan projects described previously to the entire county. The intent is to
provide the entire county with updated and expanded stormwater management facilities to consistently
meet the level of protection of a 10-year storm, using stormwater IDF targets projected for the end of
the planning period. Based on an extrapolation of project costs developed for the Early Action Plan
projects, the funding required for these projects is anticipated to exceed $600 million over the 20-year
planning period. The Facility Plan Team deemed it critical to establish reasonable placeholder numbers
in the long-range financial plan to be developed as part of this Facility Plan.

VIADUCT FLOODING

MSD is responsible for managing drainage from 32 viaducts that are subject to flooding during storm
events. Some viaducts become completely impassable in relatively minor storms. Viaduct flooding
disrupts transportation routes and creates potentially hazardous conditions when flooded roads are not
barricaded in a timely manner or when drivers ignore the barricades and drive under the viaducts
anyway. The Facility Plan Team has identified conceptual drainage solutions for each viaduct for which
MSD is responsible. The projects were prioritized based on the team’s understanding of traffic load and
perceived risk to public health and safety. Note that viaducts are a shared responsibility with Louisville
Metro Public Works and the Kentucky Transportation Cabinet. Before initiating a costly viaduct drainage
solution, all parties should engage in determining the best approach to improving public safety at the
viaduct locations.

STORMWATER QUALITY MUNICIPAL SEPARATE STORM SEWER SYSTEM

The Municipal Separate Storm Sewer System (MS4) Program is a drainage-related program to improve
the quality of surface waters through controls on stormwater runoff quality in Jefferson County and to
protect the public health, safety, and welfare by reducing the introduction of harmful materials into the
MS4s that discharge into community streams. The MS4 Program permit outlines the regulatory
requirements for discharging municipal stormwater into local water bodies. Major categories for
program compliance include, but are not limited to, the following:
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e Public education and outreach

e Management of industrial facilities

e Stormwater pollution prevention plan creation and oversight

e Administration of construction site management (erosion prevention and sediment control)
e Post-construction controls (green infrastructure)

e Maintenance and analysis of water quality monitoring equipment and data

The current 5-year MS4 Program permit cycle began on August 1, 2011, and it establishes the Maximum
Extent Practicable (MEP) effort for MS4 programs to maintain MSD compliance with the Clean Water
Act. MSD uses green infrastructure techniques—such as infiltration, rain gardens, and basin retrofits—to
offset the need and costs on conventional facilities such as storage basins. Green infrastructure has
proven to effectively reduce volume in the CSS, and for water quality improvements for treatment of
runoff in MS4 areas. Requirements for new construction include these types of practices to control the
80th percentile event (0.6 inch of rain) in Louisville Metro. MSD funding is available for construction cost
offsets in the CSS area and potential stormwater fee credits in the MS4 areas. Funding commitments for
this program were defined in the IOAP and have been retained in the Facility Plan recommended CIP.

The Facility Plan identified several large stormwater retention basins with the potential for conversion of
all or part of the basin to provide infiltration of stormwater. These projects are identified to be
completed within the first 5 years of the CIP, providing very cost-effective green infrastructure solutions
on a large scale.

FLOODPLAIN MANAGEMENT—FLOOD RESPONSE FUND

As of December 2016, MSD has purchased approximately 200 homes through federal grant programs
since the 1997 flood and is currently working on 13 open grant projects to purchase additional homes
located in flood prone areas. MSD also has 9 grant applications under review by FEMA. These grant
applications include an additional 56 flood-prone properties that could be mitigated through acquisition.

Following a number of spring flooding events in 2015, the Mayor formed a multiagency Flood Mitigation
Workgroup to address impacted residents who were unable, for a variety of reasons, to get back in their
homes after the floodwaters receded. The Flood Mitigation Workgroup recommended several
mitigation approaches, including establishment of a “quick-buy” program to allow property owners to
sell flood-impacted property in a much shorter time than would typically be possible. The MSD Board
approved allocation of $1.5 million from the FY2016 budget to fund this program. The Flood Mitigation
Workgroup recommended an annual fund be established to provide timely relief to property owners
impacted by future extreme storm events.

The resulting Flood Response Fund proved to be a vital part of the community’s recovery after the 2015
floods. The recommended 20-year CIP includes an annual allocation of $4 million per year to the Flood
Response Fund for various flood mitigation and response activities, including continuing the quick-buy
program where appropriate, implementing small-scale flood protection projects, and applying for,
administering, and providing local-share funding for FEMA and other flood relief grant programs.
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OHIO RIVER FLOOD PROTECTION SYSTEM

In 1987, as part of the Memorandum of Agreement with the City of Louisville related to drainage and
flood protection services, MSD assumed responsibility for the Ohio River Flood Protection System
(ORFPS). The ORFPS is critical to protecting Louisville and Jefferson County from the type of devastating
flooding experienced in New Orleans following Hurricane Katrina and all along the Mississippi River
when similar flood levee and pump station systems failed during the extreme high-water conditions
experienced in the past decade. Louisville’s ORFPS was evaluated in a Levee Safety Evaluation (LSE) by
the U.S. Army Corps of Engineers (USACE) in 2015 and found to be compliant with the level of protection
required by FEMA. The level of Ohio River flood protection required by FEMA incorporates a “coincident
frequency analysis” that statistically determines the probability of a rain event happening at the same
time as high Ohio River levels. The coincident frequency analysis found the MSD ORFPS is adequately
sized to handle a 1-percent probability (100-year storm) event. MSD’s local drainage design criteria calls
for conveyance (pumps and pipes) to be sized for at least the 10-percent event. While meeting the
FEMA 1-percent criteria in a coincident frequency analysis, several flood pumping stations would require
significant expansion to achieve a capacity equivalent to a 10-percent probability event, should MSD
decide to apply drainage criteria to the flood pumping stations. The LSE contained a wealth of
information about minor deficiencies that need to be corrected. These items have been included in the
recommended 20-year CIP.

Flood Pumping Stations

Much of the ORFPS was constructed in the 1950s. Design criteria that could be located from records of
this era usually indicated the flood pumping stations were intended to pump the 10-percent probability
storm (10-year storm), as defined by 1950 land use patterns and pre-1950 rainfall statistics. Some design
documents recommended the capacity requirements be updated at 10-year intervals to account for
land use changes, among other things. To our knowledge, prior to the LSE evaluation (USACE, 2015), the
capacity of these flood pumping stations has never been reassessed through comprehensive hydraulic
and hydrologic modeling. As previously described, capacity assessment completed as part of the LSE
study identified several flood pumping stations that do not meet the 10-percent probability storm,
although their capacity is adequate to provide protection for a 1-percent probability event under a
coincident frequency analysis.

In addition to capacity concerns, many flood pumping stations have original 1950’s vintage electrical and
mechanical equipment. For the most part, the stations are manually operated using control systems that
cannot be repaired with off-the-shelf components. To assure the reliability and adequacy of the flood
pumping station system, all pump stations were subject to a facility condition assessment (in addition to
the USACE LSE evaluation) and hydraulic and hydrologic modeling using storm IDFs projected for 2035.
The recommended 20-year CIP includes rehabilitating and/or expanding 15 of the 16 flood pumping
stations in MSD’s system. Given the size of these facilities, the costs are substantial, but the risks being
addressed are vital to Louisville’s protection against catastrophic flooding.

20-Year Comprehensive Facility Plan | Plan Overview 18 of 27



Louisville and Jefferson County MSD
20-Year Comprehensive Facility Plan
Critical Repair and Reinvestment Plan
Plan Overview

June 30, 2017

Levee and Floodwall System

MSD maintains a proactive maintenance program to assure the integrity of the levee and floodwall
system. In addition, the USACE biannually inspects the levee and floodwall, resulting in a report on any
deficiencies noted. The recommended 20-year CIP includes continuing a proactive preventive
maintenance program, in addition to the corrective actions recommended by the LSE study. These
efforts are critical to protect the Louisville community from flooding.

SUPPORT SYSTEMS

MSD owns a large inventory of rolling stock, information technology (IT) systems, and above-ground
facilities that support MSD’s operation of wastewater, stormwater drainage, and ORFPS services.

CAPITAL EQUIPMENT

MSD owns more than 600 vehicles and portable equipment, ranging from passenger vehicles and pick-
up trucks to large excavators and sewer-cleaning trucks. MSD has started leasing the commonly
available passenger cars and pick-up trucks, which moves these costs from capital to operating budgets.
The specialty equipment used in MSD’s O&M activities are not available for lease, and MSD must
continue to own them to be certain they are available any time they are required. This equipment is
critical to MSD’s ability to complete the preventive and corrective maintenance activities required to
provide sustainable and reliable wastewater, stormwater, and flood protection services. For example, a
comprehensive sewer inspection activity requires a sewer flush truck to clean the sewer, a vactor truck
to capture the material flushed from the line to prevent it from moving downstream to cause problems
elsewhere, and a closed-circuit television truck to closely inspect the condition of the pipe. After the
condition is established, either heavy construction equipment like excavators and loaders or specialty
equipment to install cured-in-place sewer lining is used to correct deficiencies. The specialized
equipment is very expensive to purchase and maintain, given the severe service conditions that this
equipment is operated under. The recommended 20-year CIP includes an annual allowance for
equipment repair and replacement.

FACILITIES

The Facility Plan Team completed a facility condition assessment of more than 200 buildings and
recommended corrective actions where deficiencies were noted. The main areas of deficiency were in
roofs; MSD has above-ground buildings with roofs all over Jefferson County, ranging from the massive
roof system at the Central Maintenance Facility to the little roof over a 10-foot-by-10-foot pump station
building. Roofs appear to be one area that MSD allows to “run to failure.” Roofs are seldom replaced
until a leak is detected inside the building. The Facility Plan recommends an extensive program of roof
replacement in the first 5 years, using standardized roofing systems for different applications. After that,
regular inspection and replacement before failure occurs is recommended to provide the minimum cost
of ownership for the buildings protected by these roofs.
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The facility condition assessments also identified a number of deficiencies in areas related to heating,
ventilation, and air conditioning (HVAC), building egress, signage and ancillary equipment, and
indications of conditions that could eventually cause structural issues and even structural failure. The
recommended 20-year CIP includes projects to address the specific recommendations identified by the
Facility Plan Team, with future budgets recommended to complete periodic facility condition
assessments following deficiency correction.

INFORMATION TECHNOLOGY SYSTEMS AND LOUISVILLE AND JEFFERSON COUNTY INFORMATION
CONSORTIUM SUPPORT

MSD maintains an extensive inventory of IT hardware and software that is essential to overall agency
operations; this includes the MSD intranet system that is the backbone of MSD electronic
communication and digital data generation, communication and storage, and regulatory compliance
reporting. This hardware and software system is also responsible for supplying the internet connection
to MSD’s supervisory control and data acquisition (SCADA) system that controls more than 300 pump
stations and control gates and serves as the platform for implementing the RTC system. This RTC system
is used to optimize use of MSD’s conveyance facilities to cost-effectively maximize the use of existing
facilities to reduce sewer overflows. Without adequate and updated IT systems, public health and safety
could be at risk. This inventory is subject to periodic upgrade and replacement like all MSD’s other
assets. In addition, MSD hosts the Louisville and Jefferson County Information Consortium (LOJIC)
systems, which similarly require periodic upgrades and replacements to hardware and software. The
recommended 20-year CIP includes annual allowances to account for these anticipated future costs.

FINANCE

To implement a $4.3 billion capital program and the associated costs to operate new facilities, MSD
must have the funding to pay for it. Unlike the IOAP, which is required by the Consent Decree to be
completed, most stormwater management and flood protection capacity projects developed in this
Facility Plan are not specifically required by regulation. Providing for infrastructure renewal and
replacement, and improving the consistent level of service in stormwater management and flood
protection are local decisions driven by MSD’s mission to provide safe, clean waterways for the
community. MSD will implement this Facility Plan to the extent funding is provided through the rate-
setting process. If sufficient funding is not provided to complete the recommended projects in the
20-year planning period, then projects will be deferred to the future, when funding comes available.

REVENUE REQUIREMENTS AND RATES

The MSD Board approves rates, rentals, and charges on an annual basis. The MSD Board has the
authority to raise rates up to 6.9 percent per year without Metro Council approval. Rate increases higher
than 6.9 percent require Metro Council approval. The CIP recommended by the Facility Plan totals
approximately $4.3 billion over 20 years. The recommended CIP for FY2017 through FY2021 exceeds

S1 billion. The revenue generated by current rates, increased at 6.9 percent per year or less, will not
generate enough revenue to support $1 billion in capital spending over the next 5 years. If current rates
are increased by no more than 6.9 percent per year for the next 5 years ($3.60 per month for a typical
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customer in FY2018), then approximately $480 million in capital projects will need to be deferred. While
6.9 percent per year rate increases do provide enough revenue to implement the entire Facility Plan CIP
over the 20-year planning period, the recommended schedule cannot be achieved, and completing
critical public safety projects could be deferred by 3 to 5 years.

Completing the projects in the recommended CIP on the schedule recommended in the Facility Plan will
require a 20-percent to 25-percent rate increase in FY2018 ($10.50 to $13.12 per month for a typical
customer in FY2018), followed by rate increases up to 6.9 percent for the remaining years of the
planning period. If a smaller rate increase is approved for FY2018, then the project schedule will need to
be adjusted and recommended projects deferred to a later date based on MSD’s resulting financial
capabilities and project priorities identified by MSD staff. Projects directly related to the Consent Decree
or other regulatory requirements, or those that address areas of high risk, will receive the highest
immediate priority. Projects that do not address regulatory requirements or mitigation of high-risk
issues will be deferred until the major IOAP projects have been completed and funds are available. The
project prioritization system used to determine the recommended Facility Plan schedule is available for
MSD staff to determine priorities based on information available at the time the budget revisions are
made.

Table 3 presents the recommended project deferrals that could be anticipated for two alternative rate
increase scenarios, based on the Facility Plan prioritization approach and information available at the
time the Facility Plan was drafted. The alternative funding scenarios presented represent only two of the
many rate approaches possible. Table 3 illustrates that if the funding scenario does not accommodate
the recommended Facility Plan projects, the CIP implementation will be focused initially on completing
the IOAP and other regulatory commitments. Even projects that deal with high-risk issues may be
deferred due to funding shortfalls. Table 3 also illustrates the impact of deferred funding on the overall
cost of Facility Plan implementation.

Under the most limited funding scenario presented (no rate increase over 6.9% per year) $480 million in
capital projects must be deferred by 3 to 5 years. This has a ripple effect on the remainder of the 20-
year cash flow, effectively pushing $480 million in projects to the end of the planning period. While
Table 3 presents the Facility Plan recommendations for deferral, actual project deferrals will be
established during the annual CIP budgeting process.

Table 3 — FY2018 — FY2020 CIP Project Deferrals Under Alternative FY2018 Rate Increases

. Reduced CIP I
. Baseline CIP Budget
Project Name Budget Budget ~$4/mo in
$10/mo in FY18 EY18
Wastewater Projects
CMOM
Cedar Creek WQTC Asset Management
Rehabilitation and Replace »900,000 »900,000 »500,000
Cedar Creek WQTC Forcemain Extension $177,000 $177,000 SO
Cedar Creek WQTC Sand Filter Replacement $4,500,000 $4,500,000 $2,000,000
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. Reduced CIP LTI
. Baseline CIP Budget
Project Name Budget Budget ~$4/mo in
$10/mo in FY18 EY18
Ce.d.ar Creek WQTF: Service Area Inventory for $300,000 $300,000 $0
Critical Pump Station
Collection System Spare Pump Inventory $3,000,000 $3,000,000 $1,300,000
De.rfek R. Guthrie WQTC Service Area Inventory for $300,000 $300,000 %0
Critical Pump Station
Floyds Forl.< WQTC Service Area Inventory for Critical $300,000 $300,000 %0
Pump Station
FY18 PMP $2,500,000 $2,500,000 $2,250,000
FY18-FY22 Operations Renewal and Replacement $18,300,000 $18,300,000 $15,300,000
FY19 CMOM PM Assist $225,000 $187,500 $187,500
FY19 PMP $2,000,000 $2,000,000 $1,000,000
Hite Creek WQTC Solids Expansion $6,800,000 $6,800,000 $1,500,000
Hite Creek WQTC Expansion $19,553,703 $17,553,703 $3,623,703
Land Acquisition $2,400,000 $2,400,000 $1,300,000
Lea Ann Way Pump Station Elimination $8,000,000 $6,000,000 SO
Lea Ann Way West Rehab Quad 1 $400,000 $400,000 $500,000
Major Interceptor Rehabilitation $5,500,000 $5,500,000 $3,000,000
Morris Forman Collection System Baffles $624,000 $400,000 S0
Mf)rrls Forman WQTC Service Area Inventory for $900,000 $900,000 40
Critical Pump Stations
Morris Forrpan WQTC Service Area MH and ARV $136,000 $136,000 %0
Floodproofing for 100
Morris Forman WQTC Service Area Pump Station
Floodproof for 100-Year Storm »328,000 »248,000 20
Nightingale Rehab $4,200,000 $4,200,000 $1,500,000
Slip Line JTWQTC $1,398,000 $1,398,000 S0
Development
Floyds Fork Zone B Sewers $7,900,000 $7,900,000 S0
Floyds Fork Zone C Sewers $4,000,000 $4,000,000 $0
KTC Greenwood Road Assessment $525,000 S0 S0
NMC
Morris Forman Central Business District CSO $1.248,000 41,248,000 %0
Cameras
Morris Forman WQTC Draft Rehab and TWAS Piping $1.500,000 $1.,500,000 %0
Replacement
Morris Forman WQTC Digester Lids and Mixers $4,500,000 $4,500,000 o)
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. Reduced CIP LTI
. Baseline CIP Budget
Project Name Budget Budget ~$4/mo in
$10/mo in FY18 EY18
Morris Forman WQTC Equipment Renewal and
. $25,500,000 $15,000,000 $900,000
Replacement in Year 5
Morr|§ Forman WQTC Sec Clarifiers and RAS/WAS $6,500,000 $5 500,000 $0
Pumping
Morris F WQT i ion Basi
orrls. .orr.nan QTC Sedimentation Basin $12,500,000 $8 500,000 $500,000
Rehabilitation
Stormwater Projects
Drainage
Auburndale Early Action Project $12,600,000 $4,200,000 SO
City of Hurstbourne Early Action Project $6,000,000 $3,000,000 SO
Master Plan Implementation $6,000,000 $5,000,000 S0
Newburg Early Action Project $10,250,000 $3,000,000 SO
Pope Lick Early Action Project $6,100,000 $1,220,000 SO
Prospect Early Action Project $6,000,000 $1,500,000 SO
Seatonville Early Action Project $3,400,000 $3,400,000 SO
Stormwater Master Plan $4,000,000 $4,000,000 SO
Ten Broeck Early Action Project $1,000,000 $1,000,000 SO
Valley Creek Early Action Project $5,540,000 $3,000,000 SO
Viall E Brandeis Ave and Brook Viaduct Flood Relief $28,043,000 $2,000,000 SO
Vial6 3rd and Eastern Pky Viaduct Flood Relief $5,808,000 SO $0
Whispering Hills Early Action Project $2,560,000 $2,560,000 SO
Floodplain Management
Flood Response-Buyouts Mitigation and Grants ‘ $12,000,000 | $10,000,000 $0
Ohio River Flood Protection
10th Street Flood P ing Station Reliabilit
reet Flood Pumping Station Reliability / $1,035,000 %0 %0
Generator
17th Street Flood Pumping Station Capacity /
Reliability / Generator 52,525,000 52,525,000 50
34th Street Flood Pumping Station to Los 5 - $2,000,000 %0 %0
Improvements / Generator e
5th Street Flood Pumping Station to Los 5 -
Improvements / Generator 3820,000 >0 >0
Allocation - Annual Flood Pumping Stations
. Ping $3,000,000 $3,000,000 $2,500,000
Equipment Renewal and Replacement
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. Reduced CIP reeteee)dly
. Baseline CIP Budget
Project Name Budget Budget ~$4/mo in
$10/mo in FY18 EY18
Floodwall and Levee Risk Assessment $750,000 S0 S0
Floodwall/Levee Repair and Toe Drains $2,250,000 $2,250,000 $1,500,000
Levee and Floodwall Repair and Renewal Light $1,875,000 $1,500,000 $750,000
Paddys Run Floqd Pumping Station Reliability / 431,575,000 $8,000,000 %0
Redundant Service
Robert J. Starkey Flood Pumping Station Operational
y ping P $4,360,000 $2,180,000 $0
Improvements
Western Parkway Flood Pumping Station —Capacit
y ping pacity $11,648,000 $4,648,000 $0
Improvements
West Park Flood P ing Station - Reliabilit
estern Parkway Floo | umpmg ation - Reliability 43,334,000 43,334,000 S0
Improvements (Evaluation Repairs)
Support Systems Projects
Capital Equipment
FY18 Vehicles & Equipment $3,500,000 $3,500,000 $2,000,000
FY19 Vehicles & Equipment $3,500,000 $3,500,000 $1,500,000
FY20 Vehicles & Equipment $3,500,000 $3,500,000 $2,500,000
Systems Automation $1,200,000 $750,000 $750,000
Facilities
Admiral Pump Station Foundation Repairs $246,936 $246,936 $246,936
Louisville Green Major Maintenance $3,000,000 $3,000,000 $1,000,000
Morris Forman WQTC Elevator Repairs $400,000 $400,000 S0
Miscellaneous Facility Repairs $127,566 $127,566 $127,566
Roof Replacements $3,230,458 $3,204,950 $3,200,000

RATE RELIEF

While increased spending on infrastructure is needed, the affordability of utility services is a serious
concern for those in our community, especially those who are living at or near poverty levels. To avoid
imposing additional stressors on the low-income population of our community, MSD is investigating the
concept of meaningful rate relief for those in need. To provide the benefits of a significant wastewater
rate reduction for low-income customers, a small incremental increase in costs (approximately $1.30 per
month) would apply for a typical customer in 2018. These costs are passed on to customers who are

better able to absorb it in their household budgets.

To implement this, MSD has partnered with the Metro Department of Community Services (Community
Services). Community Services currently administers the Low-Income Home Energy Assistance Program
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(LIHEAP). Community Services has agreed in principle to administer a rate relief program for MSD, based
on the qualification standards used in the LIHEAP program. Subject to MSD Board approval, MSD is
considering a rate relief subsidy proportional to annual rate increases, for customers who qualify. The
current Low-Income Senior Citizens Discount Program is expected to be phased out, but seniors would
be “grandfathered” into the new rate relief program regardless of LIHEAP qualification standards.

SUMMARY

The 20-year Comprehensive Facility Plan represents MSD’s most ambitious planning effort in a decade.
Working with the Wet Weather Team Stakeholder Group and MSD staff, the Facility Plan Team reviewed
the challenges our community faces now and in the future and has developed a roadmap to protect the
area’s health, economic vitality, and environment. The recommendations in this plan are the result of
well-vetted analyses from some of the most experienced engineers in Louisville Metro. The
recommendations are essential to maintaining reliable and properly sized facilities that will allow MSD
to fulfill its responsibility for safe, clean waterways and to help preserve and promote our
competitiveness as a city.

Wastewater collection and treatment is MSD’s largest service offering and was the original reason MSD
was formed by state statute in 1946. Fully implementing the Facility Plan recommendations will
accomplish the following wastewater service objectives:

e Fulfill the obligation of the Consent Decree, including completing all the projects contained in
the IOAP on schedule

e Provide facilities that comply with the other environmental regulations MSD is governed by and
provide a plan to remain in compliance with future regulations currently under development

e Renew and replace aging wastewater infrastructure to provide reliable service and the lowest
overall cost using a best-practice asset management approach

e Position MSD to support the community’s ability to grow responsibly as economic development
opportunities become available

MSD assumed responsibility for stormwater management, including both drainage and interior
floodplain management for most of Jefferson County in 1987. The drainage system at that time had a
backlog of thousands of drainage complaints that MSD was expected to correct. While MSD has invested
hundreds of millions of dollars in drainage infrastructure since 1987, drainage problems still are found
across the entire county. In addition, the increased frequency of extreme storms that have been
observed in Louisville Metro have raised customer concerns about the adequacy of our drainage and
interior floodplain management systems. While current development standards require mitigation of
the drainage impacts of land use changes, analysis of historical trends shows a significant reduction in
natural green space and an increase in impervious services that do not allow stormwater to seep into
the ground. Runoff from impervious surfaces also causes increased runoff volume and greatly increased
runoff peak flows. Together, these factors exacerbate the observed deficiencies in the stormwater
system that MSD now has responsibility for, impacting neighborhood drainage in addition to interior
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floodplain inundation. Implementing the Facility Plan recommendations will accomplish the following
stormwater management objectives:

e Improve the level of protection against public health and property risks caused by inadequate
stormwater drainage systems

e Continue support for the Project DRI neighborhood drainage solutions

e Expand the efforts of the MS4 program to reduce stormwater contamination of our waterways,
primarily through BMPs and continued proactive support of green infrastructure solutions to
both quantity and quality concerns

e Recognize and respond to the impact of changing weather patterns including the increased
frequency of extreme storms

The ORFPS was developed in response to the flood of 1937. The system of levees, floodwalls, and flood
pumping stations have protected Louisville since it became operational in the 1950s. While the system
has an outstanding record of reliability, much of the system is more than 60 years old and includes
antiquated equipment that cannot be repaired with standard parts available today. In addition, the
same changing precipitation and land use patterns that affect drainage and inland floodplain
management also impact the flood pumping stations and related appurtenances. Implementing the
Facility Plan recommendations will accomplish the following ORFPS objectives:

e Maintain protection from Ohio River floods entering Louisville by proactive preventive and
predictive maintenance activities related to the levee, floodwall, and all gates and other
penetration closures that keep floodwaters at bay

e Modernize the flood pumping stations with current mechanical and electrical equipment that
can provide continued reliability and a predictable cost because parts will be more readily
available at a more reasonable cost

e Expand the capacity of those flood pumping stations to enhance community protection in
response to changing precipitation and land use patterns

Implementing the recommendations for all three service areas in accordance with the schedule
presented will require a significant investment from the community, which may mean a step-change
increase in wastewater and drainage rates. If the community is unwilling to accept the rate increases
necessary to fund the recommended project schedules presented, then many important projects will
not be able to be implemented in the near term. The data indicate that not implementing necessary
investments is almost certain to result in more infrastructure failures, an increase in the overall cost of
implementing the Facility Plan, and an ever more rapidly increasing likelihood of a failure that could
have serious consequences for the residents and businesses that make Louisville Metro their home.
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