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MSD'’s Cincinnati and Hamilton

County service area

¢ Publicly
Owned/Operated
Wastewater Ultility
Serving Southwest Ohio
(Hamilton County)

¢ Serves a Population of
about 855,000

230,000 Residential and
250 Industrial Users

Operates 7 Wastewater
Treatment Plants;
S treating 70 Billion

SEWER DISTRICT GallonS/yr
of greater 2
CINCINNATI (Q_;,




MSD’s wet weather challenges

47 inches = 180 bllllon

= gallons
{anmnusl rainfall rurroff)

75 vitiion

+ gallons

14 vition
gallons

1 55 billion {overflow)

gallons
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Rob Apel, public works inspector for the Metropolitan Sewer District, walks inside an underground sewer pipe installed to reroute sewer overflow.
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Lower Mill Creek Watershed

== Proposed Storm Sewer

== Proposed Detention/Retention/Storage

== Proposed Natural Conveyance/Open Channel/Restoration

== Proposed Combined Sewer
. Proposed Sanitary Sewer

METROPOLITAN
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CSO Control Mandates: Lower Mill Creek

Wet Weather Judge Approved == Phasell
Improvement Consent Decree Plan Submittal

Plan (WWIP) Phasel
Submittal Complete

@ 2007 2008 @ 2011 2013 2014 2015 2016 2017 2018

RWi;e‘:’w_‘:"; Reduction of

ubmitta

2 BG

of CSOs

in Lower Mill Creek

March 2012 December 2012
Submit preliminary findings Submit preferred plan for
ALTERNATIVE to the Hamilton County Board reduction of 2 billion gallons of CSOs
SOLUTION of County Commissioners in the Lower Mill Creek by 2018

DEFAULT LOWER MILL CREEK
SOLUTION PARTIAL REMEDY



Phase 1 — Grey Alternative

Phase 1 Highlights

= 25-ft deep tunnel from WWTP to CSO 14
(I-74 & 1-75 exchange)

=  Tunnel Pump Station & EHRT
= Consolidation Sewers

PHASE 1 GREY

Tunnel (ft) 15,300
Vertical Length of Drop Shafts (ft) 1,500
Consolidation Sewers (ft) 10,400
Tunnel Pump Station & EHRT (mgd) 84
Real Time Control Facilities (CSOs)| 5,125, 482, 485/487
West Fork Channel Grate Modifications YES
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BUT...what if a sewer project
was more than a sewer

prOJect’?

What If it couldbe

¢ ... acatalyst for community transformation?

¢ ... aregional model for a new watershed-based approach to community
planning?

¢ ...a national model for green infrastructure planning/design?
¢ ... away to involve the community and many public and private partners?
¢ ... anetwork of community assets that attracted new interest and investment?

¢ ... afootprint for open spaces, enhanced streetscapes and opportunities for
green buildings?

¢ ... amodel for a sustainable 21st century community?

METROPOLITAN

SEWER DISTRICT
of greater
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Current Conditions

in the Community

THE CINCINNATI ENQUIRER

Pronerlv value ata substanhal declme
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parks an

Improve traffic flow,
pedestrian accessibility §,

Leverage

MSD’s Investment

dgufﬁpfuve

greenspaces mtunities for
improved mixed use and
affordablé housing

Metropolitan Sewer District

Investment to reduce sewer overflows
and meet federal mandates

Incentives for
business retention

kor redevelopment

- Community's Vision

for the Future

sustainability
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MSD business strategies aligned

with Best Practices for integration

|ZlLeverage MSD Investments Mlunderstand current conditions
while meeting the core ® Economy
Consent Decree ® Natural Resources
requirements of CSO ® Infrastructure
reduction, cost effectively ® Demographics

“Local disadvantages ... and adverse conditions ...force
Innovation and ... development of new methods... this
Innovation often leads to a comparative advantage.”

M. Porter/Harvard Business School

SEWER DISTRICT
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¢ Decline in # of Account

Increasing Energy costs

O

¢ Positive or Negative environmental externalities from

TRIPLE BOTTOM LINE APPROACH

utility operations

C

of greater
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Declining Usage per Account Poses Major

Risk for MSD

Fewer high usage industries places larger burden
on residential users

240 17

220 -

200 -

180 -

160 -

140 -

120 -

Volume in CCF per Account

100 LI B B B B B B S S R D R BN S I B |
DD O A DD O N DD MO ONDDODND D
D P R PSS EPED PSS S
P F PP PP P D PSP D D D S

METROPOLITAN

SEWER DISTRICT
of greater
CINCINNATI @



Economic realities

Critical 22
condition -
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€S05 Urban Audit - Building Condition Rating Mﬁ BTN oDy mission
Pavement BUILDING RATING
Focus_Area_Parcels |:| 1 - Sound/Good Condition
% 2 - Requires Minor Repair
- 4 - Critical Condition @ .
Feet Assuming current trends, the rate of
0 355 710 1,420 2,130 2,840
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household decline equates to a loss of 200
households within 1 mile, resulting in a loss
of more than $5.7 million (in 2008 dollars)



Declining population and households have
resulted in physical decline, foreclosure, and
vacancy

METROPOLITAN
SEWER DISTRICT
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Some See Challenges...

Energy needs

Flooding Competing public infrastrtcture needs



...We see Opportunities

Water resources management

land use watershed

management

¢ Integrated Approach to Infrastructure Needs

policy

. economic community
transportation development revitalization
COMMUNITY
ENGAGEMENT Parks & Greenways

Restored urban
waterways je




USEPA Integrated Wastewater Planning

Framework encourages innovation

Use the flexibility of EPA’s existing regulations and policies and encourage
municipalities to evaluate how best to meet all of their CWA requirements
and within their financial capability . Elements include:

¢ Water quality, human health ¢ Existing wastewater and
and regulatory issues stormwater systems’ current
performance

¢ Measuring success . :
J ¢ Identifying, evaluating, and

¢ Community stakeholders in the selecting alternatives and
planning and selection proposing implementation
schedules

METROPOLITAN
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of greater
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Additional Benefits and Value

Potential
Additional Improved Parks, Greenspaces
Benefits & Recreation
Affordable Housing
— |
Mass Transit

MSD Sustainable

Infrastructure Investment

2010 2015 2030

Timeline

METROPOLITAN
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Integrated Watershed-Based Planning

e Using community feedbac
to synthesize strengths into
a refined concept for the
proposed urban waterway

OPEN SPACE

e Define near-term
opportunities through
leveraged investments and
public partnerships

* |dentify long-term
watershed opportunities
through public and private
partnerships

TRANSPORTATION ' I 1 \* CONNECTIVITY

METROPOLITAN DEVELOPMENT

SEWER DISTRICT
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Phase 1 - Strategic Storm Separation

3 Lick Run Watershed Boundary
=== Proposed Storm Sewer
O Proposed Debris & Sediment Separator
== Proposed Natural Conveyance
@ Propesed Detention Basin
I

Proposed Urban Waterway Cormridor
and Green Streets

METROPOLITAN

SEWER Dm'“@ Drainage Area: 949 acres 395 MG annual stormwater runoff volume

of greater
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Opportunity for an Urban Waterway Corridor

1 Lick Run Watershed Boundary
(2,700 acres total)

mm Drainage Areas Captured by
Proposed Separate Storm Network
(1,800 acres captured)

R i
R




Existing Conditions — Lick Run
Watershed

METROPOLITAN
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Urban Waterway Alrgnment & Water Qualrty Features

fr— .i ._; - _" tr' rplw} ; ;
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The Base PI’OjeCt
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Maintenance Access, Sidewalks & Tralls

o iy

0 i . :

- Existing Sidewalks to Remain
New Sidewalks

= Multi-Purpose Access Path/Easement

—— Maintenance/Multi-Purpose Trail

The Base Project

METROPOLITAN

SEWER DISTRICT
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Leveraging Benefits of
Innovative Water
Solutions

METROPOL
SEWER DIST nic

CINCINNATT 8




Phase 1 — Benefits Comparison

Grey Sustainable/Hybrid
Alternative Alternative

Phase 1 Benefit

Phase 1 achieves > 2 billion gallons CSQO reduction

_.-'.‘_.'L:h- ;

Fewer assumptions in modeled results g
Higher volume flow treated at WWTP or EHRT \ 4
More operational flexibility for interceptor maintenance ¥

_
Al

Accommodates multiple solutions for Carthage & SSO 700

-

e

Surface improvements and increased public acceptance

L4

Opportunity to leverage private/public funding

o

Construction jobs available for local workforce & SBEs

Less purchased energy

Flexibiilty for future long-term decision making

Water quality improvements

Brownfield remediation

Repurposing of land &

Reduction in wet weather volume to WWTP -
METROPOLITAN _ .

SEWER-DISTRICT C Right-size Phase 2 infrastructure

of greater
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Phase 1 — Risk Comparison

_ Sustainable/
Phase 1 Risk Grey Alternative Hybrid

Alternative

Long-term solution not adaptable

Complex construction methods

Limited local construction participation

Higher energy demand & cost

X | X | X | X

Larger carbon footprint

Additional assumptions for modeling X

Potential future stormwater regulations

P
X

Future NPDES regulations X X

Potential large variance with cost for tunnel
construction

METROPOLITAN

SEWER DISTRICT
of greater
CINCINNATI ‘Q_ _



Sustainable/Hybrid

PHASE 1 Grey Alternative _
Alternative

Lick Run Watershed S - S 195,449,000
West Fork Watershed S - S 73,503,000
Bloody Run Watershed S - S 3,421,000
Kings Run Watershed S - S 34,423,000
CSO 488 Storage S - S 10,651,000
Tunnel S 312,671,000 | S -
Consolidation Sewers S 88,927,000 | S -
Tunnel Pump Station & EHRT | $ 135,811,000 | S -
S

537,409,000 S 317,447,000

METROPOLITAN

SEWER DISTRICT
of greater
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Lower Mill Creek Final Remedy
(LMCFR) Alternative/Options

If Grey
Alternative is
pursued in
Phase 1

If Sustainable Phase 2
Hybrid .
Alternative Is OR
pursued In —

Phase 1

Phase 2 = Tunnel Option
cnoniti (C




LMCFR Cost Summa

PHASE 1
Sub-Total $

PHASE 2
Denham Watershed
Ludlow Run Watershed
Bloody Run Watershed
Upper Watersheds Part Seps
EHRT & Storage Facilities
Carthage EHRT
Regulator Improvements
Tunnel Pump Station & EHRT
Tunnel

Consolidation Sewers
Total

TOTAL LMCFR

mmmmmmmmmmmm

METROPOLITAN

SEWER DISTRICT
of greater
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Grey

534,677,000

Grey Alternative

74,768,000
186,568,000
65,979,000
15,918,000
218,130,000
83,123,000

644,486,000
1,181,895,000

Sustainable Option

mmmmmmmmmmmm

Sustainable/Hybrid

$ 317,447,000

58,181,000
33,727,000
83,526,000
29,345,000
25,813,000
65,979,000
15,918,000

312,489,000
629,936,000

Hybrid Option

58,305,000
45,104,000
25,813,000
65,979,000
15,918,000
135,811,000
414,584,000
165,718,000

927,232,000
1,244,679,000




LMCFR — Volumetric Control

LMCFR Phase 2 Phase 2
Performance Metrics Grey Sustainable Hybrid
Alternative Alternative Alternative
Combined System Inflow (MG)| 13,602 10,148 8,158 6,200 7,019
Stormwater Separated (MG) 0 0 1,990 3,948 3,129
Overflow Mitigated (MG) 0 0 3,902 3,005 4,051
Flows Treated at EHRT (MG) 0 0 268 231 263

Flows Treated at WWTP (MG) 5,349 5,071 7,063 4,129 5,993
Remaining Overflow (MG) 8,253 5,077 1,175 2,072 1,026

Watershed % Control
Number of CSOs Eliminated 0 4 6 9 9
Number of CSOs > 85% Control 37 28 97 75 97
Number of CSOs < 85% Control 62 69 0 22 0
No. of CSOs >100 MG overflow 28 11 2 6 2

METROPOLITAN

SEWER DISTRICT
of greater
CINCINNATI ‘Q

*Options to be determined as part of Phase 2 scheduling



Sustainability LENS

Key Features: CIN&IIr:P:EI‘—IC Home Communityindex FAQ Contact Abo

Linked to Google Maps using &..:ff- - ..w.....mf.;
CAGIS GIS data layers P T
Development of Planning Scenarios E gt T ) S o ) oy

{:/ i G ,..! S — P , T S O
Development of Key Performance 2 - 4 5 = — ~F Rgusnion
Indicators to achieve community AR Ly AT R /0 I
goals - 5 | e ,;; wprat

Provides planning analysis of
alternatives for further detailed }
evaluation J | Scenarios:

| urrant Stretch | Aspirstionsl

Relative cost comparisons of
alternatives

Current conditions as they are today.

Status:

Easy and rapid evaluations for S S

|
quick decision making i
Bench marking of communities
(next version)

SEWER DISTRICT MSDGC, County Planning, City Planning, OKI Regional Council of Governments
C

of greater
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Input Community Performance Related to

METROPOLITAN
SEWER DISTRICT
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Performance Indicators

Community: Lickrun Watershed

NATURAL SYSTEMS ) .
S - Environmental Stewardship

VIATER QUALITY &
QUANTITY

Development of a competitive and diversified economy capable of meeting
the needs of, and securing a high standard of living for, all its people for
the present and for the future.

ENVIRONMENTAL

CSO Compliance

Pl: Stormwater runoff reduction using Green Infrastructure in typical year
event

PL: C50 flow reduced or controlled in typical year event

Values | Comments |

Tanstfale 000 CSO Planning Toolkit
Units: Million gsllons C50/typical year from the watsrshed =

Current: 1000 125  [%
Stretch: 268 34 % _
Aspirational: 250 34 % |-

Progress towards Clean Water Act standards

Compute Output




Reporting of Sustainable Community Index

Cincinnati MSD

Cincinnati MSD Sustainable Community Index is being developed to include

+ Integration of state and federal water quality standards,

« To maintai enh Community ecology thro

+ Use Sust: e Co ity Index to promote use o mteqrat
management C 5 to improve the environment, prom

A”OWS reports to - = _- : - ‘ . Ei:JZFFII:IPnnLtlef'-,qui“Jt?mL:hfand developing management strategies to achieve desired
compare three - :
scenarios

Summary Details Benchmarks

¢ Provides
strengths and
weakness of each
scenario

¢ Provides relative
cost comparison
of scenarios

METROPOLITAN

SEWER DISTRICT
of greater
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3 Keys to MSD’s Innovative
Community Engagement

MSD views community
engagement equally as essentlal
as the technical o e SN
elements in making
this effort a success

METROPOLITAN
SEWER DISTRICT
of greater
CINCINNATI 8 _



3 Keys to MSD’s Innovative
Community Engagement

MSD recognlzes the need to
commit the resources necessary
for meaningful communlty
engagement. IS

METROPOLITAN
SEWER DISTRICT
of greater
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3 Keys to MSD’s Innovative

Community Engagement

MSD gets that aa
everything is local. :

PROJECT GROUNDWORK

your pipeline to clean water

METROPOLITAN
SEWER DISTRICT
of greater
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“Recr80OhioRIver’” smartphone app

w__Sprint &

What would you like to do
today?

Water Sports

METROPOLITAN
SEWER DISTRICT

CINCINNATT 8
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Questions?

METROPOLITAN
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MSD Sustainable Watershed Evaluation Planning

SOUTH BRANCH
MILL CREEK
BASIN

“ MUDDY CREEK
BASIN

WITCHELL

eLiFToN

Shed Evafys Frem
aaug]

METROPOLITAN
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Sustainable Infrastructure CSO Reduction Solution

DRAINAGE AREA SUMMARY

" Detention Opportunities
N Drainage Area: 137 acres
Annual Runoff: 66 MG

| Offloading Opportunities
} Drainage Area: 812 acres
Annual Runoff: 329 MG

Legend METROPOLITAN SEWER DISTRICT OF GREATER CINCINNATI
— Existing Stream Impacted Properties B Potential Conveyance Features RAPID RUN FEASIBILITY STUDY mm‘.ﬁ?:
p——— = Proposed Storm Sewer [ Detention/Water Quality Feature Bl Detention Drainage Area A STRAND
= ’ _ : " i OPPORTUNITY SUMMARY
FEMA Grant Properties Il Downspout Disconnection Offloading Drainage Area

L

SEWER DISTRICT . .
NGNS @Dralnage Area: 949 acres 395 MG annual stormwater runoff volume



MSD Sustainable

Infrastructure Solutions

¢ Wet Weather Quantity Management: Source Control

Removal of rainwater from entering the combined system
through the use of sustainable infrastructure solutions

¢ Direct
¢ Enabled

¢ Water Quality Management

Quality of water body in MSD service area

¢ Recreational & Stream Restoration projects to enhance public
health and biological attainment of water bodies)

METROPOLITAN

SEWER DISTRICT
of greater
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MSD Sustainable Watershed Evaluation Planning

Develop &
Compilation | Opportunities Evaluate

& Inventory | & Constraints | Alternative
Analysis S

* [dentify watershed and
subwatershedalternatives

Data

Monitor,
Report,
Evaluate

» Conduct performance

Implemen
t Plan

Develop
Master Plan

+ Define initial watershed goals + Model current watershed * Define enterprise-kvel project * Project-specific business case

- A f iti ibiliti luations monitoring to evaluate
Objectives and objectives conditions . ’ responsibilities eval ‘ e gtoe
] + Collect existing data » Develop walershed stralegy E\)’a‘”ate affordabiity and leve * Preliminary Engineering Plans + Complete detailed engneering success of projects
« Identify initial iss ues (source control, conveyance! ol service . « Develop a prioritized action plan analysis * Adaptive management
storage, and product control) » Develop watershed synthesis for all project types) + Determine monitoring plan based on monitoring results
« Identify opportunities, constrairts, plan with recommended and success criteria + Identify lessons leamed
and desired level of service watershed projects » Construction
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
Develop Watershed Goals and Conduct Existing Conditions Identify Walershed Altemati Present Watershed Synthesis e ito
Objectives and Associated KPIs Modeling SRS Plan to CAPE){ Detailed Field Surveys Performance Monitoring
Identify Opportunities forGoals )
ompile Natural and Built yan%pobjectives Conduct Modeling and Develop Gt o
Systems Dag,alr\gSDGC Asset S—— : Levels of Servicefor Alternatives Capital Improvement Planning Project-Specific Business Case perations and Maintenance
dentify Watershed Constraints Cla_ss IV Lifecyde C_o_sl and Prioritization Evaluat
Define Project Boundary Develop a Watershed Strategy Eshmat:rslé‘?ggldabnny
(identify source control, - —
conveyance/slorage, product T— Preliminary Engineering Plans
e cono options Partners Revisit Watershed Adaptive Management
Steps Planned Watershed Projects Goals and Obiectives )
) Develop Watershed Business 30%, 60%, and 90% Design
Conduct Urban Audit Evaluate Alternatives and Refine AR Plans
to SubwatershedLevel
CFAC Engagement — t
ngagemen
Conduct Modelingand Field e CIP Tracking
Coordinate with Watershed Work, Develop Levels of Service
Partners and Revisit Watersh : Community Engagement: Open
Identify and Coordnatewith Goals and Objectives Develog Class IV Lifecycle House Benchmarking
Watarshed Partners Cosl Estimates and Conduct
Affordability Analysis
= Sustainability LENS Tool »Collection Systems Model =Collection Systems Model = Alternatives Analysis Tool «Design Tools Vv ater Qusilty Menibing
= Urban Audit Tool =WWTP Models =WWTP Models =Risk Register = Capital Improvement Tools
=WQModel =WQModel =Business Case Evaliation Planning Book » Biological Monitoring Tools
Tools =L ENS Tool * Sustainability LENS Tool Template = Peak flow Monitoring Tools

=Sustainability LENS Tod

=Cost Estimating Standards
= Alternatives Analysis Tool
»Risk Register

=Sustainability LENS Todl

=Conveyance Monitoring
Tools
=Sustainability LENS Tod




Wastewater Infrastructure Planning

ASSET-CENTRIC NATURAL SYSTEMS-BASED
APPROACH APPROACH

HOW DO MSD ASSETS /
IMPACT NATURAL SYSTEMS? &8

> >
« <

HOW DO NATURAL SYSTEMS &
IMPACT MSD ASSETS? |

Sewer Infrastructure Focus
Systems Focus

Isolated Decision-making Integrated Decision-making

Risk-based, End-of-Pipe Sclutions Multi-objective Solutions

Paradigm Shift

METROPOLITAN

SEWER DISTRICT
of greater
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Factor Conditions

FIRM
STRATEGY o g:,.g

FACTOR
CONDITIONS

"Factor conditions," or a government’s
ability to turn the basics -- e.g., natural
resources, education, infrastructure --
into a specialized advantage.

METROPOLITAN

SEWER DISTRICT
of greater
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Engaging the community has been key

e More than 60 community  Community Council
presentations representation
 Publically accessible website * Business Association
e Branding of program (Project engagement
Groundwork) * Videos
 Communities of the Future » Kiosk in MSD offices
Advisory Committee (CFAC) . Media coverage

* Project Groundwork Partners
program

“Transparency Is the guiding principle of our

community outreach and communications approach.”

METROPOLITAN

SEWER DISTRICT
of greater
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Community Design Workshops

created direct dialogue

Community Design Workshop #1 Community Design Workshop #2 Community Design Workshap #3
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Lower Mill Creek Partial Remedy (LMCPR) -

Original
Project
Estimate

Project
Component

Tunnel

$ 104,783,000

Consolidation

Sewers
$ 12,128,000

Pump Station
$ 15,688,000

Enhanced
High Rate

Treatment $ 13,712,000

Contingencies
$ 36,579,000

Soft Costs

$ 61,452,000

Total $244,342,000
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