MSD Secures Sustainable Alternative to Wet Weather Plan
NACWA 2013 Summer

Metropolitan Sewer District of Greater Cincinnati
MaryLynn Lodor, Deputy Director



MSD’s Approach
...how do we get to yes?

é Plan Approved

é Negotiate for Options

é Reach out to the Community
é Vet Technical Considerations

é Meet with the Regulators

6 Develop a Sustainable Strategy



Vision of the future community

APPROVED PLAN



UPDATE: APPROVED Lower Mill Creek

Sustainable Watershed Solution

West Fork B8
Watershed

Kings Run °
[ Watershed

Phase 1
Sustainable Solution Components

@® Real-Time Control Facility
® Proposed Combined Storage
«=== West Fork Channel Grate Improvements
Praposed Stormwater Detention
== Proposed Combined Sewer
Proposed Sanitary Sewer
¥ Mill Creek Wastewater Treatment Plant

— Interstate = Proposed Valley Conveyance

= Proposed Storm Sewer

—River/Stream w== Proposed Natural Conveyance
3 Lower Mill Creek Watershed Boundary

Summary of Phase 1 Sustainable Solution
« Sustainable Infrastructure projects in Lick Run, West Fork, and Kings Run watersheds
« Combined storage facility at CSO 217 in Kings Run

« Real-time control (RTC) facilities at CSOs 005, 125, 181, 482, and 487 (already completed)
« West Fork Channel grate modifications in the West Fork Watershed (already completed)

Examples of Sustainable Infrastructure
=

Sewer Separation Stormwater Detention Basin Naturalized Channel Stream Restoration

Phase 1 Sustainable Solution Benefits

«+ 1.78 billion gallon reduction in annual CSO volume

« Surface improvements and increased public acceptance
- Opportunities to leverage private/public funding

- Construction jobs available for local workforce & SBEs

+ Less purchased energy

- Adaptable to future water quality needs

- Ability to capture more flow by adding separation areas

Brownfield remediation and repurposing of land for source control

Reduction in rain water and natural drainage volume to wastewater treatment plant
Provides the greatest reduction in peak bacteria levels in Mill Creek

Returns more base flow to the hydromodified Mill Creek

Summary of Capital Costs (2006 dollars)

M Lick Run Watershed Kings Run Watershed
$192,696,000 $34,850,000

m West Fork Watershed Bloody Run Watershed
$13,214,000 $3,607,000

Total = $244,367,000

/’

——_—\

METROPOLITAN
SEWER DISTRICT = —

CINCINNATI ‘L




Vision of the future community

NEGOTIATE FOR OPTIONS



Federal Mandate
Cincinnatl’'s Consent Decree Elements

Affordable
Flexible w
‘ Controlled Spending
e Phase 1: $1.14B
Strategic Phased Approach * Credit for $300M
a « LMCPR Study due e Phase 2: Est $2B+
D ber 2012
Wet Weather Strategy ecember

e Phase 1: 2009- 2018

e Phase 2: Schedule to
* Conveyance & Storage pe submitted by 2017
e Product Control

e Source Control



Current Conditions

in the Community

THE CINCINNATI ENQUIRER
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MSD Defined Integrated Watershed Planning

through LMCPR

Wet Weather Judge Approved
Improvement Final WWIP
Plan (WWIP)

Submittal

Regulators Reject
Green Infrastructure
BMP Approach

Revised WWIP
Revised WWIP
Conditionally
Approved

GREY
SOLUTIONS

March 2012
Submit preliminary findings
to the Hamilton County Board

SUSTAINABLE
SOLUTIONS of County Commissioners

Phase Il
Plan Submittal

Phasel
Complete

2014 2015 2016 2017 2018

Significant
Reduction of
CSO Volumeiin
Lower Mill Creek

LOWER MILL CREEK
PARTIAL REMEDY

December 2012

Submit preferred plan for
significant reduction of CSO volume
in the Lower Mill Creek by 2018



USEPA Guidance Criteria for LMCPR

Tracking &

: Model Results
Reporting

Property Components
Ownership & Tasks

Maintenance

Information required to be
included in the LMC Study report
for the Regulators to consider an

alternative solution.

Guidance Pertaining to Consideration of Any Proposed Revised Original Lower Mill Creek
Partial Remedy Defendants May Choose to Submit in Accordance With Paragraph A.2 of
the Wet Weather Improvement Program
Draft for Dhscussion

Under the consent decrees between the United States, State of Ohio and Olno River Water
Sanitation Commuission (the Regulators); and the Board of County Commissioners for Hamilton
County and City of Cincimnati (Defendants), Defendants are required under to construct the
Lower Mill Creek Partial Remedy (LMCPR) described in Attachment 1C to the Wet Weather
Improvement Program (WWIP); in accordance with the schedule, performance critena and
design criteria set forth in Attachments 1A and 1B of the WWIP.

Paragraph A 2 a of the WWIP provides:

Phase 1 will inchude a 3-year study/detailed design penod to examine green measures and
other measures to refine the Original IMCPR. approach and cost estimates. Defendants
may submit to the Regulators proposed changes to, or improvements on, the Original
LMCPR remedy as a result of this study, provided the proposed revised remedy
(“Revised Origmal IMCPR™) provides equal or greater control of CS0 annual volume as
the Oniginal LMCPR. and is completed by the Phase 1 End Date. Defendants shall submit
to the Regulators a LMCPR. Study Report and any proposal for a Revised Onginal
LMCPE. by December 31, 2012.

The purpose of this document is to provide the Metropolitan Sewer District of Great Cincinnati
(MSDGC) with guidance on certain issues that Defendants should consider if they choose to
submit a propoesed Revised Ongimal LMCPE. fo the Regulators i accordance with Paragraph
A 2 a of the WWIP. This document does not replace, revise, or amend the WWIP itself, or the
consent dectess.

1. The primary means of determining if green control measures are equivalent to a planned grey
infrastructure control measure will be model nms. The Hydrology and Hydraulic Model would

be used to simulate the effects of the source control and green infrastructure measures (along
with grey infrastructure elements that would be built) and provide specific information on the
volume of overflows i a typical year. The Regulators will need to have a good understanding of
the assumptions that were used in the model nm, e.g., adjustments to the Hydrology inputs to
reflect the source control/green infrastructure projects n order to conduct a review and concur on
the model nun results.

2. In addition to the model nums, a proposed Revised Oniginal TMCPE. should include the
following:

(a) A detailed description of the source control/green infrastructure project(s), including specific
technologies to be employed, project dimensions and configurations, matenal specifications and
charactenistics, project drawings that include the dramage area tributary to the proposed project,
intended mode(s) of operation, and any other available information that may aid the Regulators
in their assessment of the proposed project.



LMC Study Technical Evaluation & Analysis ;g9

CSO 125 Geotechnical Report

LMC Watershed Coarse Evaluation
Market Analysis of Lick Run Alternative
Preliminary Survey Report

Hydrology and Hydraulics

Report & Appendices

Coarse Evaluation:

Preliminary Engineering Analysis - |
CSO 217/483 Stream Separation I

Wet Weather South Fairmount
Improvement Plan CSO #5 Urban
(WWIP) FINAL Audit Report
Lick Run Daylighting and Lick Run Interstate 75
Urban Revitalization Plan Conceptual Report Opportunities Maps

Demographic and Policy
Framework

Geotechnical Report:
CS0 217/483 Stream Separation

Preliminary Property Acquisition Plan
for Lick Run Wet Weather
Strategy Basis of Design

LEGEND
B Lower Mill Creek (LMC) S
B Lick Run Watershed Sl

Tunnel / Grey Alternative 2009

B Overall Analysis



LMC Study Technical Evaluation & Analysis 3p10

Lick Run Sewer Separation Project
Preliminary 30% Design Submittals
Sunset Ave. - Wyoming Ave. - Harrison Ave. A&B - State Ave. « Quebec Rd.
Queen City Ave. Phase 1 « Queen City Ave. Phase 2 - Queen City Ave. Phase 3
Queen City and Cora Ave. - Quebec Heights Phases 1 &2 - Grand Ave. - Westwood Ave,

I Isley Ravivw BCE Executive Summary:
€S0 125 West Fork Updated Model BCE: CS0 10
I Topographic Review Stream Separation V.3.0-4.1 Source Control
I Transportation Analysis CSO 125 West Fork Hopple Street Interchange Denham (50 10
Phase | ESA ODOT/MSD Coordination Geotech Report
€S0 125
West Fork Alternative Risk Register Update l €SO 125 West Fork 60%
Screening Evaluation CSOs 127 & 128 CDM Design Memo,
West Fork Stream Revive I-75: Alternative Analysis Report: Tech Specs & Drawings
Cash Flow Chart - Separation Alternatives Cincinnati Neighborhood Kings Run CS0O 217/483
CS0 125 Schedule Analysis Report of the LMC Valley Stream Separation Risk Register Update l

VO IO IOIWIV

LMC Coarse Evaluation Estimate Report: ll Wet Weather Strategy I Risk Register Urban Audit: I BCE: CSO 30
Community Planning Kings Run CS0 217/483 |l Basis of Design Denham CSO 10 Stream Separation
Background Report Stream Separation Stage 1
Coarse
West Fork SWEP
LMCPR Geotechnical Exploration: | Preliminary Geotechnical CSO 30 Data
Costing Prowculsl St. Francis ESP I Exploration Report J Collection Report
Presentation
Wet Weather Strategy BCE: Clifton
Community Opportunities Plan €SO 12 Source Control

Development & Refinement Report

Phase 1 ESA Report for

I Transportation Analysis Alternatives
I South Fairmount Neighborhood

LEGEND
B Lower Mill Creek (LMC) S
B Lick Run Watershed Sl

Tunnel / Grey Alternative 20 1 0

B Overall Analysis 11



LMC Study Technical Evaluation & Analysis ;911

€SO 5 Value Engineering (VE)

Hydrologic/Hydraulic Modeling -

Harrison Avenue Phase A

MSDGC's Financial
Analysis Manual

CS0 125 West Fork
Surface Water Assessment

Sunset Rapid Run Area Separation
30% Updated Design Package

Glenway Woods
QHEI/HHEI

Estimate Review Memo |

Geotechnical Report
Harrison Ave Phase A & B
and White St Phase A

Voluntary Action Plan Phase 1

Glenway Woods Project
Concept Plan Tech Memo

Harrison Ave

Sewer Separation
Phase A 90% Design

Property Assessment

Biological & Water Quality
Monitoring & Bioassessment

Ross Run Watershed SWEP I

Geotechnical Study Report I

Clifton - C50 12
Phase A

Harrison Avenue
Sewer Separation Phase B
30% Design Drawings & Tech

Clifton - CSO 12

Geotechnical Exploration Outfall at CSX

Voluntary Action Plan

Phase 2 Assessment Modeling Report

White Street
Sewer Separation
30% Design - Updated

Alternat
White Street

Bloody Run Watershed
SWEP

Refined West Fork SWEP l

Sewer Separation
30% Design Resubmittal

Quebec Heights Interim I

Comprehe

100% Design Package

Kings Run - CS50 24

BCE: CSO5

Sustainable Infrastructure

Wyoming & Minion Ave
Sewer Separation

ives Analysis

nsive Design
Report Draft

. Costing Protocol

Clifton - Burnet Woods
Green Infrastructure Modeling

CSO 12 - Proposed ODOT
Retaining Wall

Kings Run C50 217/483
Stream Separation
Planning Level Modeling Report

White St, Rapid Run Rd,
Quebec Rd, QCA QHEI

Sunset Rapid Run
Area Separation
QHEI/HHEI

Sunset Rapid Run
Area Separation
Revised QA-QC Plan

Clifton-C50 12
Modeling Report

50-scales, CAGIS data,
Surveys, Modeling,
Specs & Drawings,

TV Inspections

LEGEND Phase | ESA
B Lower Mill Creek (LMC) SI Prraet Lpass
- Lick Run Watershed Sl Green Temporary

; Connections Report
Tunnel / Grey Alternative P

Overall Analysis

Bloody Run
Preliminary Models & SWEP

Hydrologic/Hydraulic Model
Clifton - CSO 12 Phase A

Harrison Avenue
Sewer Separation
Phase A 90% Design
(Refinement)

Sunset Rapid Run
Area Separation

30% Updated Design
Modeling Information

Green Ultimate
Conditions Tech Memo

Watershed Monitoring
& Bioassessment Plan
MSDGC Service Area

Model Validation &
Capture Area / Volume
Confirmation Tech Memo

Denham - CS0 10 Modeling ||

Kings Run - CS50 217/483
Preliminary Plan Set

Rapid Run Park 30% Design I

CS0 5 Analysis of VE I
CDW #1 Results ||

USEPA Lick Run Watershed
Strategic Integration Plan

Queen City & Cora Ave
Interim Geotech Report

White Street
Sewer Separation
Transmittal of CAD files

CDW #2 Results Enabled impact Report I

Interim Project Summary

West Fork Alternatives

Analysis Report

Comprehensive Sewershed
Flow Monitoring Plan Draft

2011

12



LMC Study Technical Evaluation & Analysis 3012

Model Validation Report

LMC Systems Analysis

LMCPR System Wide
Mill Creek Updated Model/Report

Bloody Run Watershed
Strategic Separation Project

BCE: Bloedy Run, C50 181
Source Control - Phase 1

Easement Acquisition
Costs Estimating: CS0 217/483

Sustainable Infrastructure
Gap Analysis Report & Memo

BCE: West Fork Watershed
Open House Summary: West Fork
Rapid Run Park 60% Design

Quebec Heights 30% DRP
Technical Design Memo

Queen City Ave
Sewer Separation Phase 2
Technical Design Memo

Comprehensive Design Report

Design Schedule:
Sunset Rapid Run
Area Separation

Phase 1 Report
Potential Sewer
Improvements

C50 24 Alternatives
Analysis Draft

LMC Watershed
Water Quality Evaluation
Initial Results

MSDGC Property
Acquisition

Quebec Heights
HHEI Assessment

Lick Run Watershed
Master Plan

cs010
Alternatives Analysis

Economic Impacts of
Lick Run CSO Mitigation
UC Economics Center

CSO 12 Alternatives Analysis
100% Design Package

Sustainable Projects Tech Memo
LMCPR Study

LMCPR Preliminary
Alternatives Evaluation
Preliminary Findings Report

9 g

-

FINAL @ Source Control - Phase 1 Private Investment Potential

UC Economics Center

Quebec Heights i LMCPR Revised Plan, 2011 Flow Menitoring Data Draft Sustainable Watershed Planning
30% DRP Cost i Project Cost Review of Sanitary and Manual for Communities of the Future
Opinion Summary | Estimating Protocols Storm Sewers
. LMCPR System Wide Model
CDW #3 Results ] MspGc modeling Il-'(" Run Restructuring Version 3.2, 4.0.10 & 4.2
Guidelines and Standards Percent Effectiveness
Biological & Water Quality Study
Queen City & Cora Ave I Open House Summary: of Mill Creek & Tributaries - DRAFT
Alternatives Analysis Bloody Run, CSO 18

LEGEND
B Lower Mill Creek (LMC) SI
B Lick Run Watershed Sl 20 1 2

Tunnel / Grey Alternative
B Overall Analysis

13



Vision of the future community

REACH OUT TO THE COMMUNITY



vision

o o

We met with the Community...

To understand the
community’s needs &
et desires, a variety of input
- 7 and feedback mechanisms
were established:

Community Open House & Design
Workshops

Meetings with the Community Council
Meetings with Business Association
Meetings with Several Key Stakeholder
Groups

Meetings with Individual Business & Property
Owners

Meetings with the Communities of the Future
Advisory Committee

Meetings with Key Public Agency Partners
Meetings with Key Regulators




MSD’s SUSTAINABLE SOLUTION FOR LOWER MILL CREEK (PHASE 1)

MSD is required to remove 1.78 billion gallons of combined sewer overflows (CSOs) from the Mill Creek by 2018. In December, MSD submitted a “sustainable solution” that focuses on
reducing the amount of stormwater entering the combined sewer system. The Regulators are anticipated to make a decision in spring 2013.

(TR
Jol >\
Kings Run
Watershed &

West Fork
Watershed

s LickRun §
§ Watershe

W

¥ Mill Creek Wastewater Treatment Plant
= Interstate

= River/Stream
A B3 Lower Mill Creek Watershed Boundary

Sustainable Solution Compenents
@ Real-Time Control Facility
® Proposed Combined Storage

==== West Fork Channe| Grate Improvements
w= Proposed Stormwater Detention

w= Proposed Combined Sewer

=== Proposed Sanitary Sewer

— Proposed Storm Sewer

w Proposed Valley Conveyance

== Proposed Natural Conveyance

'd

Summary of Phase 1 Sustainable Solution

« Sustainable Infrastructure projects in Lick Run, West Fork, and Kings Run watersheds
- Combined storage facility at CSO 217 in Kings Run

- Real-time control (RTC) facilities at CSOs 005, 125, 181, 482, and 487 (already completed)
West Fork Channel grate modifications in the West Fork Watershed (already completed)

ture

Basin Channel Stream Restoration

Sewer Separation

Phase 1 Sustainable Solution Benefits

- 1.78 billion gallon reduction in annual CSO volume

- Surface improvements and increased public acceptance

- Opportunities to leverage private/public funding

- Construction jobs available for local workforce & SBEs

- Less purchased energy

-+ Adaptable to future water quality needs

« Ability to capture more flow by adding separation areas

« Brownfield remediation and repurposing of land for source control
» Reduction in rain water and natural drainage volume to wastewater treatment plant
+ Provides the greatest reduction in peak bacteria levels in Mill Creek
+ Returns more base flow to the hydromodified Mill Creek

5.4'—'u <

Summary of Capital Costs (2006 dollars)

M Lick Run Watershed Kings Run Watershed
$192,696,000 534,850,000

m West Fork Watershed | Bloody Run Watershed
$13,214,000 $3,607,000

Total = $244,367,000

METROPOLITAN

SEWER DISTRICT
of greater
CINCINNATI c




Planning for the Community of the Future

Broad Vision; it goes far beyond the “end-of-pipe” focus of traditional approaches and solutions and
recognizes the value in challenges and opportunities.
New partnerships and ways to engage stakeholders and communities in the process, to develop a
strategy to solve wet weather problems
Watershed framework and land-use principles

A key basis for selecting MSDGC'’s watershed alternatives is the need to manage water resources by
different zones and tiers within the watershed.

Planning Principles for Watershed Management:

1) Coordinate policies and leverage investment

2) Promote an integrated network of green
infrastructure

3) Revitalize communities through creation of jobs
and growth opportunities for local businesses

4) Support existing communities

5) Benefit the watershed communities through
environmentally, socially, and economically
sustainable solutions

6) Provide more transportation choices

7) Promote a balanced mixed-use neighborhood

8) Use quality design to create an attractive
public/private realm

INTEGRATED STORMWATER MANAGEMENT TRANSECT

RAIN GARDENSH

COMMUNITY GARDEN

IRRIGATED BY CISTERN 7 YEGETATED ROOFS

BIOSWALE
|
FUTURE SEPARATE-
STORM SEWER

RAIN BARREL
FORESTED HILLSIDE

POROUS PAVEMENT
——BIOSWALE

CISTERN

BIOSWALE

PROPOSED URBAN WATERWAY

PLAYGROUND WITH
POROUS PAVEMENTS



Communities of the Future Model

Creating a Network of Community Partners _wo

Representation from around the region were a part of MSDGC’s
Community of the Future Advisory Committee since March 2010:
SEWER DISTRICT @ s Communities

o ; Cincinnati USA Ofr The FUtU I'e

Regional Chamha~ -
CINCINNATI l(l['

UNIVERSITY OF

CIREINNATI 5

) RedCross - A A @Husem MF < Partnership
il i The Christ Hospital Center J “ulil for Greater USGBC _
i T Cincinnati Cincinnati
s oMM . OhioDept.of +  Greater
PARKS Development Cincinnati
— Energy
e o »  Cincinnati Alliance
»’ © () State
TeGREATER e ~ B IXC o . o e
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G e Sierra Club
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MILL CREEK >< O \ ¢ City ~\7 Regional " 7
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How could MSD’s investment support future
public/private investments?

e University of Cincinnati’s

Economics Center study

estimates 518 to 528
o million of private
e reinvestment could result
i from the Lick Run project

vision



Cincinnati, Indianapolis, and Pittsburgh
" " are working to clean up water pollution by
SUStaInable SOIUtlonS building green stormwater infrastructure

and creating good jobs in the process.




e Strategic Separation

e Hydraulic Model

e Business Case Alternatives Evaluation

Vision of the future community

VET TECHNCIAL CONSIDERATIONS



Strategic Separation - Watershed Evaluations

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

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

Vil .
.e-‘l-“:.‘_' ’

Lick Run: Strategic Watershed Planning Zones



[ Watershed Boundary
.~ Existing Combined Sewer

Existing CSS Infrastructure

FOUNDATION

DRAINS
-

INFILTRATION & gy

-
INFLOW -~

OVERLAND FLOW 'SEPARATE DOWNSPOUTS

g H|[| SIDES & RAVINES
/a- SEPARATE STORM SEWERS

g STREAM INLETS

& ROADWAY INLETS

EXISTING SEPARATE STORM DRAINAGE

EXISTING
COMBINED
SEWER
LEGEND
CONFIGURATION OF THE COLLECTIONS SYSTEM e EXISTING SEPARATE STORM DRAINAGE
EXISTING CONDITIONS = EXISTING COMBINED SEWER

IMAGE NOT TO SCALE HUMAN NATURE, INC. == EXISTING SEPARATE SANITARY




1 Watershed Boundary

~~ Proposed Storm Sewer
Tier 1 Areas
Tier 2 Areas

Strategic Separation Approach

To Existing Combined Sewers:
Foundation Drains
Downspouts Connected to Existing CSS
Inflow and Infiltration
Stream Inlets In Tier 2 Areas
Roadway Inlets in Tier 2 Areas

FOUNDATION
DRAINS

OVERLAND FLOW ’SEPARATE DOWNSPOUTS

«dig®. HILLSIDES & RAVINES

INFILTRATION &  aq_
INFLOW e /
<= SEPARATE STORM SEWERS

g STREAM INLETS

To New Storm Sewers in Tier 1 Areas:
Existing Storm Sewers

Lo R Downspouts Connected to Existing Storm
SEWER fsg’vf;‘ Hillside Ravines and Inlets
Stream Inlets
CONFIGURATION OF THE COLLECTIONS SYSTEM
PROPOSED CONDITIONS Roadway Inlets

IMAGE NOT TO SCALE HUMAN NATURE, INC, Overland FlOW (Tier 2 also)



Strategic Separation - Percent Capture




Legend
Verified Model Watershed Boundary
Driveway Drains to

[

0 500 1,000 2,000
T ot

(o3

Golf Manor

SECTION

Strategic Separation - Detailed Evaluations

Bond Hill

LA

Figure 12 Field Reconnaissance Depicting
Drainage Patterns of Residantial Grounds

Legend
[ verified Model Watershed Boundary
Percentage of Roof Runoff
Cennected to Sanitary System
-

-0

[ Jar-e0

I o1 -80

| EBRE

0 500 1,000 2,000
T

Golf Manor

SECTION

Feet

Figure 13 Bloody Run Field Data
Roof Drainage

Date- August 2011
Source: CAGIS



Strategic Separation - Refine Assumptions

Separation

Lick Run Conceptual Plan:
| Estimated Percent Effectiveness - 90%

Detailed Impervious Evaluation:
Estimated Percent Effectiveness - 82%

tchment Area: 27_18 Acres
Roai S Acres
Building: 1.72 Acres
Parking: 0.30 Acres
Driveways and Sidewalks: 1.08 Acres
Miscellaneous Impervious: 0.01 Acres
Total Pervious Area: 23.93 Acres

Percent Impervious: 12%

Area Removed:

Impervious: 1.60 Acres

Pervious: 23 .93 Acres

Total Area: 25.53 Acres

Percent of Catchment Area: 94%

Existing storm sewer (orange)
connected to existing combined
sewer (pink)




Strategic Separation - Refine Assumptions

A -

| PartefGrand and Selim Avenué
PCparation

? Lick Run Conceptual Plan:
' } ‘ Estimated Percent Effectiveness - 75%
[ s

y y Detailed Impervious Evaluation:
Reflects level of detail of field

Parking: 0.51 Acres

timated Percent Effectiveness - 83%

reconnaissance efforts to verify Hadheay
stormwater removal assum ptIO ns Driveways and Sidewalks: 1.04 Acres
- - e T , Miscellaneous Impervious: 0.20 Acres

Building: 134 Acres
g’ , | % TR :: - ; T & ; Total Pervious Area: 8.57 Acres
o En "8 W P :

Percent Impervious: 35%

| Area Removed:

Impervious: 3.53 Acres
Pervious: 8.57 Acres

Total Area: 12.11 Acres

Percent of Gatchment Area: 91%

Existing storm sewer (orange)
connected to existing combined
' sewer (pink)

e
Priary [ Mmtwry, % Ciconmaciesd
Ker-Pricety B nomtway - 100 Disccrecmd

Proposad infrostnssiure || Persing Lok, U Discorrmcies

—— Combim: Sewa | Bultbrg - 1% Dinconeacte:
——— Babary Seww N Bakiing - 26-50% Dacosrecied
—— Sszarats Sawr [ Buiirg -=1-72% Daconrectes




Profile - Mode J1 - Out1

.
i
&

@

B=1ES

Eleseation (1)

Water Elevation Profile: Node J1 - Out1

]

Distance ()

05272002 024300

Hydraulic Model — Conversion from Kinematic
Wave Model to Dynamic Model

Dynamic model simulates
reverse flow & pressurized flow
to keep more flow in the system

Dynamic Model Allows for
Backwater and Surcharge

Dynamic Model allows for
interaction between CSO
regulating structures and
the interceptor

Dynamic Model solves a
more robust set of flow
equations — the full St.
Venant Equations

Dynamic Model takes into
account the inherent
storage in the sewer system
upstream of the CSOs



Results

&

Hydraulic Model Update

. MC-MM-01T - August 3-9, 2009 ‘ﬁ ol / MC-MM-003 - July 21-25, 2003
= T nr T T i f - g
® 25505100 10200 16,300 zn.ﬁ. : '. . _ s
= s 7 -
¥ 5 - 1=
“Every model is wrong, some are useful
enough to make decisions.”
i Mark Klinginstein "i :'
USEPA Technical Consultant |} .
E Legend
;E ; : E}:wr i I -
: il T |
MSDGE Savwor , 30




Business Case for Wet Weather Strategy

e Low cost/gallon removal N
e Limited opportunity — 4 locations within Lower Mill Creek:
installation complete

e Estimated reduction of approximately 610 MG (400 MG credited
towards 2 BG) -/

Real Time
Control

4

Storage,
Conveyance &
Treatment /

e High Capital Cost - Phase 1 Tunnel (7600 ft) to capture 1.6 BG
e High O&M Cost: pumping & treating large volume of stormwater

e Lower cost/gallon removal
e Strategic focus on large scale opportunities

e Lowers future O&M cost by removing stormwater from pumping &
treatment

e Improves water quality and increases natural drainage to Mill Creek y

Source
Control

/




Preliminary West Fork Source Control/Stream Restoration

Existing
Condition:
Concrete
channel
w/gratesand |
overflow [
structures

SEPARATION

3 STREAM RESTORATION™ ©
FOCUS AREA E

West Fork Watershed: Overview of Proposed Source Control Solutions

Legend

® Combined Sewer Overflow (CS0) === Proposed Stream Restoration @ Proposed Detention / Stordge
—— Proposed Interceptor —— Proposed Open Channel 3 West Fork Watershed Boundary’
—— Proposed Sanitary Sewer —— Proposed Storm Sewer mm River/Stream

Potential Solution: Separate flow from
combined, consolidate overflows and
construct natural conveyance

West Fork Open House January 2012 http://www.projectgroundwork.org/projects/lowermillcreek/sustainable/westfork/ 32



Preliminary Kings Run Source Control

Potential Solution: Intercept stormwater
runoff and release it back into combined
sewer system, stabilize stream banks, direct
stormwater to Mill Creek

=  Stormwater detention basins

= Separate storm & sanitary sewers

= Dedicated storm sewer along
Winton Road, Kings Run Road, &
Winton Ridge Road (to Kings Run
stream)

= New combined sewer along Kings
Run Road & convert existing to
storm (to Mill Creek)

=  Stream Restoration

Kings Run Sub-Watershed: Overview of Proposed Source Control Solutions - 1 R .
s Stabilize banks & minimize erosion
Frase F Treatmant’Seorage BN Proposed Siodage Tank Exighin) Coamiured Samver -
| |
= Progaosed] Sandiaey e N Proposed Detention Basin Exlstirg Sanitary Sewer I mprove CSO d ISCharge Conveyance
Proposed Stoem Sewer FProposed Dietenticn Basin Drainage — I.'.u'\.':u'-;| SEpaTT Sy
m— Proeaated Combined Seweer Praposed Separation Dvainsge (C50 483)

Pobengial Phased Stream Bestoration B Proposed Separation Dralnasge (050 21 7)

33
Kings Run Open House March 2012 http://www.projectgroundwork.org/projects/lowermillcreek/sustainable/kingsrun



Vision of the future community

MEET WITH THE REGULATORS



We met with the Regulators.

€0 BTy,
& %,

£ 5 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 g i
’@?m‘; WASHINGTON, D.C. 20460
-
JUN -5
MEMORANDUM

SUBJECT:  Integrated Municipal btorrnwater and Wastewater Planning Approach Framework

FROM: Nancy Stoner ! ) '\\\%(

Acting Assistant Admmls‘ralor
Office of Water

Cynthia Giles 4 {

Assistant Admlmstrqt_cy/ ){y L&J; \IUA/ J

Office of Enforcement and\Cnmpllame Assurance

TO: EPA Regional Administrators
Regional Permit and Enforcement Division Directors

N a ncy Stone r’ Cou nty Co m m I Sslone r B In recent years, EPA has increasingly embraced W
municipal wastewater and stormwater management. EPA further committed to work with states

Po rt u n e’ D | recto r Pa rrott to u rl ng LI c k and communities to implement and utilize these approaches in its October 27, 2011

memorandum “Achieving Water Quality Through Municipal Stormwater and Wastewater
Ru n Wate rs h ed M ay 20 1 2 Plans. ™ Integrated planning ‘wilJ a;sis} municipalities on their crilical.palh§ to achiéf'iflg rl?e
’ human health and water quality objectives of the Clean Water Act by identifying efficiencies in
implementing requirements that arise from distinct wastewater and stormwater programs,
including how to best prioritize capital investments. Integrated planning can also facilitate the
use of sustainable and comprehensive solutions, including green infrastructure, that protect
human health, improve water quality, manage stormwater as a resource, and support other

economic benefits and quality of life attributes that enhance the vitality of communities.

To provide further guidance on developing and implementing effective integrated plans
under this approach, we have developed, with extensive public input, the attached Integrated
Municipal Stormwater and Wastewater Planning Approach Framework document. We are
posting the framework document on our website and, as they become available, will provide
practical examples of how municipalities are implementing this approach. We would like to
thank Regions 2, 4. 5, 7 and 10 for their assistance in conducting public workshops to gain input
on the draft framework. We encourage all Regions to work with their States to identify

Intarnat Addrass (URL) + hitp:/Awww epa.gov
\nt&gf 2 te d Recycled/Fecyciabls + Prinled with Vegetable Ofl Based Inks cn Recycled Paper (Minimum 25% Postconsumer)

SUSTAwg%érshed

management, National Guidance Framework
Released June 2012




Watershed Planning

Water Quality Assessments
Green Infrastructure
Putting it all Together

Vision of the future community

DEVELOP A SUSTAINABLE STRATEGY



MSD Integrated Sustainable Watershed
Approach
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MANUAL

DRAFT August 2012



MSD Sustainable Watershed Evaluation Planning

Objectives

Steps

Tools

Data
Compilation
& Inventory

Analysis

+ Define inifial waleshedgoals » Model current watershed
and chyectives conditions
« Collect exising data » Develop watershed strateqy

{scurce control, conveyance/
storage, and product contro}

+ |dentify opportunities, constraints,
and desired leve! of service

« Icentify initial issues

Step 1 Step 2
Conduct Exigling Condiions
Wodeling
Identify Opportunilies forGoals
and Otjeclives

Develop Watershed Goals and
Objeclives and Associaked KPls

ompile Nalural and Buill
Systemns Data, MSDGC Asset
Dala Identify Watershed Corstrains

Define Project Boundary Develop a Watershed Sirdegy
{ dentify source conkrel,
cen veymcefstaqge. product

control oolicns

Compile Policy Issues and
Planned Watershed Projecs

Conduct Urkan Audit
CFAC Engagement

Coordinate wilh Watershed
Partners and Revisit Wateshe

Idenlify and Coordinalewith Goals and Objeclives

Walershed Partrers

= Collection Systems Model
WWTF Madels

*WQ Model

»LENS Todol

» Sustainabilily LENS Tod

= Sustainability LENS Tod
= Urban Audit Tocl

Opportunities
& Constraints

Develop &
Evaluate
Alternatives

gent Ty walershed anag
sl wa!lrefshedahemaﬁves
+ Evaluate affordabiity and level
of service
+ Develop watersned synthesis
plan with recommenced
watershed projects

Step 3

Identify Wailershed Altematives

Conduc: Modelingand Dewelop
Levels of Servizelor Allemaives

Class |V Lifecyde Cost

Estimates . Aflordability
Analysis

Coordinale with Watershed
Pariners Revist Watershed
Goals and Objeclives

Evaluate Altematives and Refne
to Subwatershed Level

Conduct Model ngand Field
Work, Dewelop Levels of Senae

Develop Class IV Liecycle
Cost Estimates and Conduct
Alfordabilily Analysis

= Collechior Syslems Model
*WWTP Models

=W Model

= Sustainability LENS Tod
=Cost Estimating Standads
= Attematives Analysis Tool
=Risk Register

Develop
Master

+ Define enterprise-evel project

respensibllities

+ Preliminary Engineering Plans

+ Develop a prioritized action plan
for all project types)

Step 4

Present Watershed Synihesis
Plar to CAPEX

Capital Im

t Planning
and Pricritization

Prel minary Engineering Plans

Develop Watershed Business
Case Evaluation

CFAC Engagemant

Camr munity Engagement Open

House

= Altematives Analyss Tool
=Risk Regisler
»Business Case Evaluation

Template
= Sustainability LENS Toal

Monitor,
Report,
Evaluate

Implement

= Conduct performance
evzluations manitering o evaluate
= Complete detaled engneemg success of prajects
analys's * Adaptive management
+ Determine monitoring plan based on monitering resulls

and success itera
= Construction

+ |dentify lessons leamed

Step 5 Step 6

Delailed Field Surveys Perfomance Manitoring

diecl-Specifc Business Case Operalions ané Maintenance

Evaluations

Adapive Managemen|
30%, 60%, and 90% Design

CIP Tracking

Benchmarking

Construction

= Design Tools =Water Cuality Manitaring
= Capital Imprevement Tools
Planning Boak *Biological Mon toring Tools
= Peak flow Monitoning Tools
=Corveyance Mon kring
Tools
= Sustainability LENS Tod




MSD Sustainable Watershed Evaluation Planning

Key Outcomes of SWEPP

Steps

guantity and quality issues as drivers

Preliminary Master Plan

Delime imitial watershed
goals and objectives
Cellect extsting dats
Conducl onarse kevel
facdaling

Identily existing level of
S

Cooedinate with
watershed partnars and
aiehoiden

Step 1

Develop Walershed
Goals and
Objectives and
Associated KPls

Conduct detailed
meooe| g

Dewedng watershed
strateqy (source comtrol,
oA EtiaEne,
and proclsct contral)
Ideitily opportunitie,
canstraints, and
desired level of service

Step 2

Conduct Existing
Conditions
Modeling

Idertify wartershed and
subrwatershed
alemnetivey

Fualuate alfredability
and level of service
Dl Prdi T &y
‘Watershed Masier Plan
with Direct Imipact
Enabled Impact, and
Il & nfluence
Projects

Step 3

Identity Watershed
Altematives

Conchuct Capit al

g cveimeEnt planring
amd pricrtization
heline enterprise-|poe
project responsib|ities
Develop Watershed
Mimbier Plan, a
prianitized action plan
far MSDGE imestments
n wialershed

Step 4

Capital Improve-
ment Planning and
Prioritization

Dewelop project-specific
business Case
ovaluations

Complete detailad
enginaering analysis

Detiermmimg moiillaing
pan and SUCoEss cribomna

Constract fimal
alternative

Step 5

Detadled Field
Surveys

.'...l .i!!.- .!i ] -

¢ Understanding of watershed existing conditions — water

¢ Identification of Source Control Opportunities and Preliminary
Benefits
¢ Development of Recommended Watershed Strategy and

Conduct perfamance
TIOMETOrInGg D sualuate
siaccest of projects
Pertorm aclaptive
management based on
mandioring results
Idendily lesors earhed
and incorparate into
proCe<s

Step 6

Performance
Monitaring



Lower Mill Creek Watershed

MSD CSO Reduction
Planning

Revive 75 & ODOT Planning
for I-75

Cincinnati Comprehensive
Planning

e (SO Location
Interstate

0 Lower Mill Creek Watershed
(Priority Watersheds)

Rivers & Streams

Go- Cincinnati Plan
Multi-modal Plans

Greenway Master Plan

Green Cincinnati Plan

Lower Mill Creek
Watershed Action Plan




Water Quality - Watershed Monitoring

(tL-r Mlamj WY L
& Oh|o R & du'ect
tribs. in 2014 -
Legend "::-?:E)‘FV___..
Sampling Locations Stressors Geometric Sites
o MSDGCBactSites # Dams 2 1
¢ MSDGCChem Sites ¢ WWTP ¢ s
e+ OH EPASites $ S0 @ 10
& 0S50 @ 21
® 164
Geometric Sampling Design: e
Stressor Locations 11 Hamilton County subwatersheds




Water Quality - Watershed Monitoring

— Mill Creek Basin

. sod :

e « & Biocriter?

Center for applied Bioas;essme;u Bioe 21556:;
Cotumbus: oH 43221—05

e o —® 4 year basin rotation

EW@ﬂmsmnte // - _ ® : Ly
y : : = __ - |= Kick Off May 2011
i s |

. 'ng and
hed Monitor! )
Waters ¢ Plan for the .|* Data Collection
Bioassessment © i Service ‘
MSD Greater Cincinnatl = Approx 100 sites
Area . ’
t geometric,
. 3 titute . .
Midwest B"",f*“;e;?;‘;’sl‘;i;mem spatially derived
e .
Center for APPY for collection of

Biocriteria

1 . .
p.O. Box 2150 biological,

"o, OH 43221-0561 ;
h -scgmvn;:::, principal Investigator chemical and
Chris Y X inst.com .
W physical water
= quality data
Legend . Wate rs h e d
e Assessment:
4 MSDGC Chem Sites & WWTP 2 ;IS
+ OH EPA Sites + 550 ® 10 ° Stressors
M
: : , , e water qualit
Geometric Sampling Design: e : tq y
. Im
All Sites and Stressors Mo pacts

e water quality
actions

= |PS-2014




Ohio R

~HOME  RECREATION  WATER QUALITY

METROPOLITAN
SEWER DISTRICT

of greater

CINCINNATI

Wioh

L

Midwest
Biodiversity
Institute

4

Harilton County: There are no active watches, warnings or advisories, | Clermont Count

OHIO RIVER

Welcome to Recr8ChioRiver!

The Metropalitan Sewer Districk of Greater Cincinnati (MSD) and its partners, the Ohio River
Walley Water Sanitation Commission [ORSAMCO) and Sanitation Districk Mo, 1 of Morthern
Kentucky [SD1), are committed to improwving water quality in the Chio River and its tributaries
and prometing these local waterways as natural and economic assets ko the region,

Toward that goal, the group has developed this recreation management tool to prowide useful
infarmation about the Ohio River bo recreational users and others as they are planning to boat,
fish, swirn or engage in water sports such as kayaking, paddiing, tubing, jet sking and water
skiing.

This toal can help you make informed decisions about where and when to recreate on the
Chio.

What do you want to do today?

-

TN ) ;
ﬁ Boating/Fishing '\.c‘;_iswimming \

| ater Spoarts
/

Iver Water Quality

resource., water creates jobs,

What would you like to do today?

Overcast
58.0°F

More.,

RecriChioRiver app is available on
Apple's App store! Download it to
wour iPhone ar iPad taday!

Boating/Fishing

BF Learn more about the Recreation
Managernent Prograrn

Click here for announcements

For all emergencies on the Ohio River,
please call .5, Coast Guard, Sectar
Ohia Walley: (5000 253-7465

Cincinnati
‘What's happening

Ohic River I

v

Watersports

o ZCincinnatiMSD -
e E@CincinnatiMED

- T @Savelocaliaters
Do ¥ou Teach Grades 9 -12 in
Hamilton County? Then get your
students involved in this...

httpi ffticoRaZZQhal

10/02 09:384M

here are no active watches, wamnings or
advisories

=§CincinnaliMSD

e E@CincinnatiMED

- _==Rain expected throughout
the week,..conditions likely for
potential combined #sewer
overflows, Wrhat are CS07

hittp: fft o fa00FS 120

10/02 09:234M

o ZCincinnatiMSD

R H@CinCinnatiMSD

- R T @MACWA Clean
#weater iz wital bo our health,
enviranment and econarmy,
Wiater iz an irreplaceable natural

|




G reen I nfraStru Ctu [€ Managing stormwater at the source while

educating the public and ratepayers.

é Cincinnati State Technical
Community College

é Clark Montessori School

é Cincinna ! ooAfrlca i P
Savanng ' Ay 4

¢ WestC A — == |
Parking Bt/ . ~_

¢ Refores /A 0:' /
City Ave o Eg? “"t Ll

é San Ant

é Rosela
beginni

xistin



P U tt| N g |t al | TO g eth e I The “sustainable” solution is less

costly and has more benefits.




Putting It all Together

Forebay NS 4
Storm Sew

Proposed Valley Conveyance System

Alignment & Water Quality Features



Putting It All Together

Balance water quality, capital
investment, and community integration.

Western Gateway Zone

Retaining Wall
to restrict public access to

ﬂE'

it
.

d
TE

underground Storm Sewer —EEEEEEEEET S—

Pedestrian Bridge

for maintenance access and
educational vantage point for water
quality feature

5 re

Urban Waterway System
stormwater conveyance/CSO T :
reduction/water quality A
BN, - "N

47

Looking north towards Queen City



Putting It All Together

Keep an Eye toward the Future.

Narrow (?;hannel Zone

Multi-Purpose Access
=  Path with Overlooks

} (future combined sewer easement) |

. Urban
- . » Waterway |

System
- !
Mamtenance.-'

Multi-Purpose Trail lﬁ.‘

Proposed Roadway
or Pedestrian-Only
Bridge

CI Existing Buildin - Potential to remain pending additional Potential relocation pending partner funding "
9 9 hydraulic and engineering design refinements identification and structural integrity of resources =




Putting It All Together

Nl
,1 3 v'li ]

E

Leave a legacy for the next
generation.

Western Gateway Zone

Pedestrian Bridge

for maintenance access and
educational vantage point for water
quality feature

Rain Gardens ¢
water quality features E

Rc“_.,g

v B o S %4

Urban Waterway System
stormwater conveyance/CSO

Looking north towards Queen City 49



Civic Re

gy Existlng e
_ WICK :t.‘_'..-* Sprayground i\

- Relocated -‘-:g.
[} Playgrnund

Urban
Waterway [T T
System |

- Maintenancef
Multi-Purpose Trail

Putting It Al Together

- Pote
hydr

Community involvement is critical
for success.

Relocated =
" Basketball |
Courts

'ntial to remain pending additional
aulic and engineering design refinements &

PV i 3 1"
. - -



Putting It All Together

Civic Recreation Hub

Vision for the Future Community.

i i

Multi-Purpose Access Path
= - maintenance access
Pedestrian Bridge :
Safe mid-block waterway crossing

Urban Waterway System
stormwater conveyance/CSO
reduction/water quality

Multi-Purpose Access Path
maintenance access

i =

" b i ¥ i g il b W et

Lookmg south towards Weshnrood

51



Infrastructure investment today will support
future public/private investments

Neighborhood District Concept



Integrated watershed planning resulted in:
e 5200 Million Savings for Phase 1
e Community Supported Investments that bring

investments above ground and help create
communities vision for the future

Vision of the future community

CONCLUSION



Vision of the future community

THANK YOU




