On motion of Mr. Hartmann, seconded by Mr. Monzel the resolution was adopted......
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RESOLUTION APPROVING SUBMISSION OF THE b
FINAL SSO 700 REMEDIAL PLAN TO THE REGULATORS |,

WHEREAS, the Board of County Commissioners, Hamilton County, Ohio (“Board”)
entered into two Consent Decrees (“Consent Decree”) on June 9, 2004 in a matter pending in the
United States District Court for the Southern District of Ohio, Case No. C-1-02-107, captioned
United States of America, et al. v. The Board of County Commissioners of Hamilton County,

Ohio, et al.; and -

WHEREAS, the Metropolitan Sewer District of Greater Cincinnati (“MSD”) is a County
Sewer District organized under Chapter 6117 of the Ohio Revised Code; and

WHEREAS, Hamilton County (“County”) owns the MSD and the City of Cincinnati
(“City™) operates the MSD, subject to the exclusive control and direction of the Board under the
terms of an agreement (“Agreement”) entered into in 1968; and

WHEREAS, the Consent Decree holds that the Board acts as the principal for MSD,
while the City serves as the agent for the County in the management and operation of MSD; and

WHEREAS, the Consent Decree plaintiffs are the United States Environmental
Protection Agency (“USEPA”), Ohio Environmental Protection Agency (“OEPA”), and Ohio
River Valley Water Sanitation Commission (“ORSANCO”)(collectively, the “Regulators™); and

WHEREAS, the Consent Decree was amended via a First Amendment to the Consent
Decrees, effective August 10, 2010; and

WHEREAS, pursuant to the First Amendment to the Consent Decrees, the Consent
Decree was amended to require the Board and City to submit the SSO 700 Remedial Plan by
December 31, 2012, after a 3-year study to better define the final remedy for SSO 700, and to
conform the implementation schedule for the SSO 700 final remedy to the scheduling approach
set forth in the Final Wet Weather Implementation Program (“WWIP”); and

WHEREAS, MSD has been responsible for the preparation of the SSO 700 Remedial
Plan and submission to the Board for its approval prior to its delivery to the Regulators; and

WHEREAS, the Regulators approved a Final WWIP, dated November 9, 2009, which
sets forth certain projects and terms for implementation of certain aspects of the Consent Decree,

including SSO 700; and

WHEREAS, the Board has responsibility to ensure that the Consent Decree is properly
implemented and that the Final WWIP is implemented in compliance with the Consent Decree
and applicable law, and to oversee expenditures for the benefit of MSD ratepayers; and

WHEREAS, the Board has authorized the City to spend MSD funds during the past three
years to study and better define the SSO 700 final remedy; and

® ¥
.
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WHEREAS, in December 2012, MSD has presented to the Board a final documen
entitled “SSO 700 Remedial Plan”, dated December 31, 2012 (“Final SSO 700 Remedial Plan”);

and

WHEREAS, on July 18, 2012, the Board passed a resolution setting policy for the
City’s implementation of the WWIP through its operation of MSD, which policy set a standard
of “on or under budget”, indicating that the total amount spent on each Final WWIP project and
project bundle shall not exceed the total projected costs listed in the Final WWIP for that project
or project bundle, with specific, limited exceptions approvable by the Board; and

WHEREAS, the Final SSO 700 Remedial Plan is one such Final WWIP project and it,
like other Final WWIP project and project bundles, must be conducted “on or under budget”,
with specific, limited exceptions approvable by the Board; and

WHERAS, the Board does not support and thus does not recommend certain gray
conceptual options set forth in the Final SSO 700 Remedial Plan because they exceed the Final
WWIP budget for the SSO 700 final remedial plan, are premature to consider before sustainable
and green infrastructure remedies are studied in-depth, and each would involve the construction
of one or more large wastewater treatment facilities in populated, urban areas.

NOW THEREFORE BE IT RESOLVED, that the following is a policy directive to be
followed by the City/MSD in compliance with the Consent Decree, as amended, and in the

implementation of the WWIP:

1. MSD is directed to deliver, on behalf of the Board, the Final SSO 700 Remedial
Plan to the Regulators and post the Final SSO 700 Remedial Plan on MSD’s web
site for public review, as soon as reasonably practicable and in no event later than

December 28, 2012; and

2. The County Administrator is directed to commence in 2013 discussions with and
among local elected government officials, the Hamilton County Stormwater
District, and other key stakeholders, from the watersheds and sewersheds related
to SSO 700, regarding sustainable and green infrastructure alternatives to be
considered in their communities to address SSO 700 and related stormwater
issues and, further, MSD is directed to support the work of the County

Administrator in such discussions.

ADOPTED at a regularly adjourned meeting of the Board of County Commissioners of
Hamilton County, Ohio, this 19tilay of December, 2012.

Mr. Hartman __ yEgg Mr. Monzel YES Mr. Portune  YES
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CERTIFICATE OF CLERK

IT IS HEREBY CERTIFIED that the foregoing is a true and correct transcript of a resolution
adopted by the Board of County Commissioners in session this _19thday of December 2012.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the Official Seal of the
Office of the Board of County Commissioners of Hamilton County, Ohio, this 194, day of

December, 2012. I

4 e Pamoto Clerk
Foard0f County Commissioners
Hamilton County, Ohio
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December 26, 2012 ClNCINNATl ]

Chief, Enforcement and Compliance Assurance Branch
Water Division (WCC-1517)

U.S. EPA, Region V

77 West Jackson Blvd.

Chicago, Illinois 60604

.
U.S. Department of Justice
Chief, Environmental Enforcement Section DEC 19 2012
Environment and Natural Resources Division N
Post Office Box 7611 Livace 7 (et ©

Washington, D.C. 20044-7611

Ohio EPA Southwest District Office
Attn: DSW Enforcement Group Leader
401 East Fifth Street

Dayton, Ohio 45402-2911

Chief, Environmental Enforcement Section
Ohio Attorney General’s Office

30 E. Broad Street, 25th Floor

Columbus, Ohio 43215-3428

Executive Director
ORSANCO

5735 Kellogg Avenue
Cincinnati, OH 45228

RE: Submission of SSO 700 Final Remedial Plan

Dear Ladies and Gentlemen:

The Metropolitan Sewer District of Greater Cincinnati (“MSD”), on behalf of the
Defendants City of Cincinnati and Hamilton County Board of Commissioners, hereby
submits the enclosed SSO 700 Final Remedial Plan to U.S. EPA, Ohio EPA, and
ORSANCO (collectively, the “Regulators”), in compliance with the requirements of the
Final Wet Weather Improvement Program (Final “WWIP”), and the two Consent Decrees
entered on June 9, 2004 in United States v. Boardo f County Commissioners, CA-1-02-107.

Executive Director

Cc: Board of County Commissioners, without enclosure
City Manager, City of Cincinnati, without enclosure
Marilyn Wall, Sierra Club, with enclosure
A e
1600 Gest Street  +  Cincinnati, Ohio 45204
P 5132441300 - ;

Recodmtint

- ‘Management
MR O O 2 oA
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1 Executive Summary

This SSO 700 Final Remedial Plan is submitted by Defendants Hamilton County Board of County
Commissioners and the City of Cincinnati, pursuant to and in fulfillment of requirements under the
Interim Partial Consent Decree (“IPCD”) and the Global Consent Decree, entered by the federal
District Court on June 9, 2004, as well as the Revised First Amendment to the Consent Decree and
the Final Wet Weather Improvement Plan (“Final WWIP"), approved by the federal District Court

on August 10, 2010.

The Final WWIP required MSD to conduct a three year study to evaluate the effectiveness of the SSO
700 Interim Remedial Measures in conjunction with the LMC Study, to examine the potential use of
green measures, and to examine the impact of upstream RDI/I work on SSO 700. MSD is required
to submit the results of this study, along with a plan in accordance with the requirements of IPCD
section VI.C.3 by December 31, 2012. The Final WWIP requires submission of a schedule for Phase

2 implementation by June 30, 2017.

The study period has revealed that the current SSO 700 STF has effectively eliminated a significant
portion of overflows from SSO 700 and that this has resulted in marked improvements in water
quality in the Mill Creek, as compared to pre-facility conditions. As described more fully below, the
results from water quality modeling indicate that the current treatment facility improves water
quality in and downstream of the SSO 700 outfall. In-stream E. coli levels were reduced by
approximately 150,000 cfu/100 ml from the levels prior to the facility construction. This reduction
corresponds to ~ 70% reduction from pre-facility conditions. The contribution from SSO 700 to the
overall in-stream bacteria levels drops from approximately 90% (pre-facility) to less than 10% at
most in-stream locations. The demonstration treatment facility at SSO-700 provides over 13 miles
of improvement to in-stream water quality, extending all the way to the mouth of the creek.

Quality of discharges from SSO 700 is also greatly improved. Prior to construction of the SSO 700
facility, the average E. coli density discharged was 6,220,000 cfu/100 m], reflecting the SS0O-700
sampling data conducted for the WWIP. Modeling results show that as it is currently operating, the
SSO 700 facility has resulted in a flow-weighted density of 867,000 cfu/100 ml, which is nearly an
order of magnitude less than the pre-facility scenario level. Ata minimum, the facility has
demonstrated an 85% reduction in the average E. coli discharge density.

The study also revealed the interconnectedness of a final remedy at SSO 700 and the Lower Mill
Creek Final Remedy ("LMCFR"). Taking this into consideration, the study has resulted in two plan

components as follows:

1.1 PLAN COMPONENT #1: UPGRADES TO SSO 700 STF
At this time, attaining reliable capacity of the SSO 700 STF can be accomplished through
improvement projects detailed in this plan.

The improvement projects will provide solids storage for up to 30 hours of operation of the CEHRS,
while addressing reliability issues to increase the annual amount of wet weather flow being treated.



Metropolitan Sewer District of Greater Cincinnati ; SSO 700 Final Remedial Plan foie bar £

- T3 |
For a typical year, CEHRS solids discharged through SSO 700 would be decreased by 85 peféént,' o
storage tank overflows would be reduced by 10 percent, and the SSO 700 overflow volume would
be decreased by 10 percent, by constructing the proposed improvements. These modifications are
limited to issues within the facility and are not related to the outside collection system or system
model. As such, they can provide improved reliability and performance without being dependent
on the regional issues associated with the collection and interceptor system. The proposed
improvements can be constructed in approximately 18 months.

1.2 PLAN COMPONENT #2: INTEGRATION WITH LOWER MILL CREEK FINAL
REMEDY

SSO 700, the terminus of the original combined sewer system, is located just upstream of the
combined sewer connections (CSOs 513 and 514) to the 42-inch diameter East Branch Mill Creek
Interceptor (EBMCI). These two CSOs can contribute up to approximately 9 mgd of peak flow to the
EBMCI. There are relatively flat sewer segments both upstream and downstream of the two CS0s
that have a nominal peak capacity of 13 mgd flowing full (ignoring the effects of sewer
surcharging). The peak flow contributions from these CSOs to the EBMCI fill the sewer to the extent
that very little capacity remains to convey upstream sanitary flows. Five CSOs downstream along
the EBMCI contribute another 10 mgd of peak flow to the interceptor during wet weather periods.
In aggregate, the 7 CSOs contribute up to 67% of the average available sewer capacity in the EBMCI.
Even so, the CSO volumetric control at these 7 CSOs is just approximately 69% for the typical year.

The combined sewer flow contributions to the EBMCI create backwater conditions in the EBMCI
that overflow at SSO 700. Even when the SSO 700 STF is treating upstream sanitary sewer system
peak flows, the downstream flows from the combined sewer system back up and overflow at SSO
700. During moderate wet weather periods, the SSO 700 STF treats flows from upstream and

downstream directions from the EBMCI.

Increasing the capacity of the EBMCI alone will not solve the overall wet weather problem in the
middle and upper Mill Creek Interceptor tributary sewer system. Just below the Hamilton County
Fairgrounds, the limiting sewer capacity is approximately 32 mgd in the Mill Creek Interceptor
(MCI). Storage and/or treatment facilities in the vicinity of the Hamilton County Fairgrounds would
be needed to limit peak flows to the MCI from future relief sewers that may be needed to eliminate
upstream SSOs. This challenge must be examined through further studies associated with
development of a comprehensive, integrated watershed solution for the LMCFR.

Three potential regional solutions were developed in detail as part of this study and are described
in Appendix A in this report. However, these grey-intensive options are not being recommended by
MSD at this time given that they are regional solutions going far beyond SSO 700 in order to
address broader problems, as SSO 700 cannot be addressed in isolation. The grey options are cost
prohibitive and would result in the construction of one or more large scale sewage treatment plants
in heavily used areas near homes and businesses that raises a host of social issues. Moreover, the
large capital treatment plant approach does nothing to prevent the continued flow of wet weather

into the sewers that include SSO 700.

These grey oriented solutions also do not reflect current EPA policy direction that would support
SSO 700 being addressed through a watershed level sustainable approach and solution as part of
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the LMCFR. Inresponse to EPA’s “Integrated Planning Framework,” released in May 2012, MSD has
begun evaluating whether a long term solution at SSO 700 can be addressed through an integrated
watershed solution using a sustainable approach. MSD has developed a Sustainable Watershed
Evaluation Program Plan (“SWEPP”) manual to assist in the Integrated Planning/Sustainable
Approach effort. At this stage, the evaluation is too preliminary to determine full potential for use
of this approach, but a preliminary concept is outlined below. MSD will continue to evaluate how
an integrated, sustainable remedy can be implemented long term in the SSO 700 watershed and as

part of the final remedy in the Lower Mill Creek.

2 Regulatory Evolution and the LMC Study

The SSO 700 Final Remedial Plan is submitted pursuant to and in fulfillment of requirements under
the Interim Partial Consent Decree and the Global Consent Decree, entered by the federal District
Court on June 9, 2004, as well as the Revised First Amendment to the Consent Decree and the Final
Wet Weather Improvement Plan, approved by the federal District Court on August 10, 2010.

The Interim Partial Consent Decree, developed in 2002, focused solely on addressing Sanitary
Sewer Overflows (SSOs) in the MSD system and did not address the combined sewer system that
makes up most of the sewer system in the Mill Creek Basin. The outfall designated at SS0700 is
located at the terminus of the combined sewer system, and at the time the IPCD was developed
represented one of the largest overflows into the Mill Creek. The IPCD required MSD to design and
implement an interim remedy as a demonstration of chemically-enhanced high rate treatment.
That facility was constructed in compliance with the IPCD requirements and, as set forth below, has

provided a considerable benefit to the water quality in the Mill Creek.

The IPCD was entered by the Court in 2004, at the same time a separate, “global” consent decree
was entered. The Global Consent Decree did not directly address SSOs, including SSO700, but
required MSD to develop a CSO Long Term Control Plan in parallel with the SSO Capacity Assurance
Plan Program required under the IPCD. Through extensive analysis and continuing discussion with
the Regulators, MSD ultimately developed a Final Wet Weather Improvement Plan that merged the
LTCP and the CAPP into a single plan that enabled MSD to address CSOs and SSOs in a unified
approach based on technical and economic feasibility and cost-effective “bundles” of geographically
and hydraulically related projects. The merger of the LTCP and the CAPP into the Final WWIP was

approved by the Court on August 10, 2010.

The Final WWIP requires Defendants to submit this FRP before December 31, 2012. The Final
WWIP also requires the FRP to be coordinated with the work of the Lower Mill Creek Study, which
is also due to be submitted by December 31, 2012, to achieve the goal of a plan to eliminate sanitary
sewer overflow from the outfall at SS0700, in accordance with the scheduling provisions of Phase 2
of the Final WWIP. This plan sets forth the measures for achieving that goal in accordance with the
Final WWIP, the Consent Decree, EPA’s “Integrated Planning Framework,” the National CSO Policy

and the Clean Water Act.

2.1 SSO REGULATION AND UNCERTAINTY

During the course of the LMC Study and development of this SSO 700 FRP, the regulatory
framework that may be applicable to final measures has evolved in ways that can have a significant

Lz g
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bearing on various alternatives. For example, in 2011 EPA conducted an extensive “listening

session” for a possible rulemaking regarding SSOs and peak flow, the driving issue for this plan.

Comments on the possible rulemaking were extensive; further action on a rulemaking was

postponed until after the submission date of this plan. The issue of characterization of CSO and SSO

at particular outfalls and in specific sewers remains open. These regulatory questions may have

direct and considerable impact on any final LMCFR measures, including for SS0700, to be

implemented in Phase 2 of the Final WWIP.

2.2 INTEGRATED PLANNING
EPA’s “Integrated Planning Framework,” issued in June 2012, opens new sustainable and integrated
approaches that can affect the LMCFR/SSO 700 FRP in ways that have been impossible to evaluate
prior to submission of this plan. MSD has realized significant benefits from using an integrated
watershed planning approach, a pioneering effort it terms sustainable watershed evaluation plans
(SWEPPs). MSD developed the SWEPP process during the LMC Study to assist in the development
of sustainable infrastructure solutions for a Lower Mill Creek Partial Remedy and to be closely
aligned with USEPA Wastewater and Stormwater Policy Framework for Integrated Planning.

The purpose of a watershed level analysis and plan is to conduct appropriate planning at a
watershed level in preparation for WWIP, asset management and stormwater needs while also
addressing and developing solutions that consider water quality and potential for integration with
other BMPs; it is adaptable for both sanitary and combined systems. The MSD SWEPPis a
systematic process of considering multiple Clean Water Act priorities and community needs that
helps MSD and partners set a master plan for necessary wastewater infrastructure or stormwater
mitigation improvements to identify construction coordination opportunities, water quality
improvement opportunities as well as large scale, direct source control solutions, along with
conveyance, storage and product control. MSD completed a SWEPP manual in October 2012 to
illustrate the SWEPP process and is taking many new project areas through this process with the
intent of identifying more watershed-based integrated solutions.

To date, MSD has completed both coarse level and detailed evaluations that have helped to shape
and develop the Revised Original LMCPR that identified a viable alternative suite of projects
anticipated to save over $200 million of capital investments. Primarily through the LMC Study,
MSD has advanced SWEPPs within watersheds that total 83 CSO sub-basins, most of which have

been within the Lower Mill Creek.

Based on the successful use of the SWEPP in the context of the LMCPR, in late 2012, MSD began
preliminary work to conduct two SWEPPs in watersheds connected to SSO 700. Specifically, MSD is
conducting a SWEPP in the Upper South Branch Mill Creek, just down stream of SSO 700, as well as
a SWEPP for the East Branch Mill Creek, the watershed where SSO 700 is located. These efforts are
be directly linked with a long term final solution for flows tributary to SSO 700 and the EBMC
Interceptor. The Upper South Branch Mill Creek watershed is estimated to have a total combined
sewer overflow volume of approximately 450 MG based on the typical year and East Branch Mill
Creek has approximately 35 MG respectively. Itis very preliminary to determine full potential for
what an integrated watershed solution using a sustainable approach might result in but a
preliminary concept is provided as an alternative for consideration in this FRP.
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3 LMC Study and SSO 700 FRP Coordination

The Final WWIP requires that alternatives to the LMCPR also must address the concepts for a
Lower Mill Creek Final Remedy. In undertaking that evaluation, Defendants were required to
identify viable LMCFR concepts for the Mill Creek system that would be addressed after Phase 1.
Because the issues relating to overflows at the SSO 700 outfall were intimately connected to the
lack of capacity in EBMCI, and because this sewershed was undergoing the LMC Study, the
Defendants and Regulators in the Final WWIP also expressly connected the development of this SSO

700 FRP to the LMC Study.

The 2006 WWIP submitted by Defendants in compliance with the Global Consent Decree focused on
measures in the headwater and sensitive streams in the Little Miami and Muddy Creek watersheds
due to community priorities and limitations on time and affordability. During the course of
continuing discussions, the Regulators identified an emphasis on control measures in the Mill Creek
basin, where the majority of the MSD system overflows occurred. The parties agreed upon a
“phased” Final WWIP, where Phase 1 would include a Lower Mill Creek Partial Remedy (LMCPR).
Because the Mill Creek basin and its proposed conceptual control measures had not been studied in
the detail that the other basins had been, and because the estimated costs of the LMCPR were very
significant, the Defendants and Regulators agreed in the Final WWIP to a three year study period to
review the Mill Creek system in greater detail and examine control approaches and measures as

alternatives to the default projects listed in the WWIP.

In particular, it was understood that the Mill Creek system required additional study because it is a
complex, interconnected system served by interceptor sewers that are overloaded with wet
weather and combined sewer flow. Because of that complexity, several identified projects required
detailed investigation and analysis to determine cost-effectiveness and coordination within the
system. Furthermore, the potential benefits and cost savings from examination of new approaches,
such as source control, sustainable and green infrastructure, new technologies and consolidating
disparate projects together, had never been fully analyzed to achieve the most effective and cost-

effective control measures possible.
The LMC Study and its extensive supporting record are available separately. Relevant elements of

that study, such as the updating of the system hydraulic and hydrologic model to achieve a much
greater accuracy, and the voluntary development of a Mill Creek water quality model, are discussed

in this report.

While actual final measures for any LMCFR will be planned, designed and constructed in
accordance with the terms of the Final WWIP, the LMC Study has identified two critical facts
relevant to SS0700:

The updated system-wide modeling and the new water quality modeling show a marked

improvement in Mill Creek water quality from the existing SSO700 STF demonstration
facility and the proposed upgrades to that wet weather facility that will enhance reliability

and capacity.



scel)

AT IEPTETIER

Q
b
i

4 i
1]

R

Metropolitan Sewer District of Greater Cincinnati | $SO 700 Final Remedial Plan

e

¢ There is no technologically or economically feasible measure that eliminates overflows from
the SSO700 outfall in isolation from measures that address other outfalls and system issues

in the Lower Mill Creek.

3.1 MODEL UPDATES
For a complete discussion of the MSD update from a kinematic model to a dynamic model, as well as
MSD’s development of a Mill Creek water quality model, please see Lower Mill Creek Water Quality
Analysis-Initial Results prepared by Limno Tech for MSD, April 2012. The modeling discussions
below are focused specifically on the SSO700 STF and the outfall and their impact on the Lower Mill

Creek.

3.1.1 Collection System Modeling

A collection system model is an integral part of determining the future projected flows that are to
be treated at the SSO 700 STF. A specific modeling task for SSO 700 was therefore conducted for
MSD to evaluate current hydraulic conditions and future hydraulic conditions after upstream
improvement projects have been implemented. The modeling task consisted of a calibration and
validation of the current version of the Mill Creek System Wide Model (SWM). This modeling task
included portions of the MSD sewer system upstream of the SSO 700 STF and approximately two
miles downstream along the interceptor. The modeling task also included a modeling evaluation of
current and future scenarios which impact or may impact flows to the SSO 700 STF.
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3.1.1.1 Model Calibration and Validation

The Mill Creek SWM provided for this study was originally developed as part of the 2003 System
Wide Model Development (MSDGC, 2003). The SWM has undergone subsequent revisions as part
of ongoing maintenance and project work within the Mill Creek sewer system. An overview of the
entire Mill Creek SWM with the East Branch Mill Creek portion of the model outlined in red is

shown in Figure 3-1.

East Branch
Mill Creek

Figure 3-1. Mill Creek SWM Overview
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For the model calibration and validation task, only the portion of the model near SSO 700 was‘7é : LA
evaluated. This portion of the model is shown in Figure 3-2.

Location of the
SSO 700 STF
facility

Figure 3-2. Portion of Mill Creek SWM for Calibration and Validation Task

The data utilized for this task consisted of rainfall data that was supplied from MSD’s calibrated
radar-rainfall information for the time period of January 1, 2009 to March 31, 2010. In addition to
the rainfall data, flow data from the same time period was needed as well. Flow and depth data
utilized for this task consisted of data from MSD’s flow monitoring network of 11 flow meters sites
near SSO 700. The location of these flow meter sites are shown in Figure 3-3, below.
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Location of the
S§SO 700 STF

Figure 3-3 Flow Meters Used for Calibration and Validation

From the rainfall and flow data, dry weather periods and wet weather events were identified and
are documented in the EMBC Model Calibration and Validation Technical Memorandum (Black &
Veatch, 2012). An evaluation of the flow metering data collected indicated that three of the flow
meter sites were not consistent with the other flow meters in the basin. Eight of the flow meters

. were therefore used for the calibration and validation task.

The calibration consisted of evaluating three dry weather periods and three wet weather events.
Adjustments to the model for the dry weather calibration consisted of average dry weather flow
adjustments and the addition of hourly diurnal patterns. After adjusting for dry weather portion of
the model, the wet weather calibration consisted of adjusting the Real Time Kinetic (RTK)
parameters that affect the RDI/I. After the calibration, two other dry weather periods and two
other wet weather events were selected as validation events. The results of the dry weather model
calibration and validation are presented in Table 3-1 and Table 3-2; while the wet weather
calibration results are presented in Table 3-3 and Table 3-4. Table cells that are filled in yellow
indicate those results that were within the range of accuracy recommended within MSD’s Modeling

Guidelines and Standards (MSDGC, 2011).
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3.1.1.2 Baseline Scenario Evaluation

A baseline modeling evaluation was performed to represent the current state of the MSD sewer
system. The baseline condition represents the current condition of the Mill Creek sewer system
near SSO 700, as previously described. This version of the model was created from the model
provided by MSD, but additional calibration and validation of the model was performed by Black &
Veatch for the portion of the model upstream of flow meter MC-EB-001 (which includes the SSO

700 STF and SSO 700 outfall).
The baseline simulation identified an issue in the upstream section of the model at MH 43503007,
at the point where a 66-inch and a 30-inch sewer connect to a downstream 39-inch sewer, where a

significant amount of flow was unintentionally leaving the sewer system (i.e. flooded manhole
condition). The key results from the baseline simulation are presented in Table 3-5.

Table 3-5. Baseline Model Results
PEAKFLOW (CFS)LEAVINGSSO700
Dry Weather (mgd)  2-yr design storm(mgd)

10-yr design storm (mgd)

Baseline 0 6.63 10.23

Volume (MG) Leaving SSO 700 STF

Baseline 0.0 0.429 0.955
r of MHs F 3 F

Baseline 0.0 51 79

Sum of MH Flooded Volume (MG) Upstream of SSO 700 STF

Baseline 0.0 24.2 451

Total Number of SSOs Discharging Upstream of SSO 700 STF

Ba'se.line 0.0 . 4 A 6

Total SSO Volume (MG) Upstream of SSO 700 STF

Baseline 0.0 1.2 3.1

The results for the baseline indicate that there is a significant amount of flow that leaves the system
upstream of SSO 700 as both identified SSOs and as un-controlled manhole flooding. This scenario
is the best estimate of the flows that would be in the sanitary sewer as it exists today. As it was
determined that the storage at the SSO 700 STF needs to be partially dedicated to solids storage, the
facility treatment capacity that would be required to eliminate overflows for the 2-year design
storm at SSO 700 STF were determined to be 66 cfs, or 43 mgd.

3.2 LMC STUDY CONFIRMS SSO700 REQUIRES REGIONAL SOLUTION

The integrated nature of SSO700 to the Mill Creek interceptor system is illustrated in analyzing a
storage option for just that outfall. As explained above, in order to capture all upstream flow at the
SS0700 outfall (and ignoring that combined sewer backwater component of that overflow), more

TR
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than 43 MGD of storage would be needed. The existing site is constrained by the Mill Creek and 76 TV’
railroad tracks in accommodating the footprint of additional tanks. Other nearby property is not
available or faces considerable environmental challenges and liabilities. More importantly, the
EBMCI interceptor in a typical year does not have sufficient capacity to dewater the volume stored
at that location before either the stored flow becomes septic or flow from another storm would
arrive. See the discussion of EBMCI above and in Appendix A. Review of RDI/I studies and
upstream collection system issues also revealed that traditional measures to “tighten” the upstream
collection system, including implementing some SSO projects identified in the Final WWIP, will

actually increase that flow to the SSO700 location.
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Final remedies for overflows at SS0700 can not be separated from the questions of Mill Creek
interceptor capacity that will ultimately be resolved in the Lower Mill Creek Final Remedy.

3.3 RDI/I WORK UPSTREAM OF SSO 700
Nearly all of the tributary area upstream of SSO 700 has been the subject of several RDI/I studies
completed in the 1990s. The RDI/I studies included manhole inspections, smoke testing, TV
inspection, and dye testing. The RDI/I studies identified acceptable private property remedial
measures needed to mitigate infiltration and inflow into the sanitary sewer system. Only a few
public inflow sources were discovered, and they were eliminated. Several miles of sanitary sewers
were lined and the most significant leaky pipe joints and manholes were sealed. MSD created an
incentive program to fund up to $3,000 for each property to redirect infiltration/inflow sources
away from the sanitary sewer system. Even so, private property participation has been less than 50
percent. Most of the sewer flow monitoring conducted in the EBMCI service area began in 2001,
after public and private Inflow/Infiltration (I/1) sources were disconnected and/or redirected to
separate storm sewers. The overall effectiveness of the previous RDI/I program is unknown, but it
is clear that peak wet weather flows remain very high and that the problem continues to be
widespread in the EBMCI tributary area. It is also clear that RDI/I removal is very difficult and by
itself is unlikely to alleviate peak wet weather flows to the point where sustainable measures, such
as source control and green infrastructure, or “gray “ measures, such as relief conveyance, storage,

and treatment, will not be required.

In 2012, MSD began a SWEPP in the Upper South Branch Mill Creek, just down stream of SSO 700
and has begun a new SWEPP for the East Branch Mill Creek, the watershed that includes the SSO
700 outfall; these efforts will be directly linked with a long term final solution flows tributary to
SS0 700 and the EBMC Interceptor. The Upper South Branch Mill Creek watershed is estimated to
have a total combined sewer overflow volume of approximately 450 MG based on the typical year

and East Branch Mill Creek has approximately 35 MG respectively.

Preliminary findings from the Upper South Branch SWEPP suggests that there are considerable
opportunities for source control using both direct, enabled and inform and influence projects and
approaches. For example, the watershed has been evaluated and numerous zones for strategic
source control opportunities have been identified and modeling of potential solutions is underway.
Similar analyses will be conducted in 2013 for the East Branch Mill Creek to consider areas of
offloading flows coming into the SSO 700 interceptor from Lockland and other tributary areas of
the interceptor to reduce extraneous stormwater and free up capacity within the interceptor as
well as consider a potentially viable large scale regional solution in the Carthage location.
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In 2012, MSD began a SWEPP in the Upper South Branch Mill Creek, just down stream of SSO 700

and has begun a new SWEPP for the East Branch Mill Creek, the watershed that includes the S5O

700 outfall; these efforts will be directly linked with a long term final solution flows tributary to

SSO 700 and the EBMC Interceptor. The Upper South Branch Mill Creek watershed is estimated to

have a total combined sewer overflow volume of approximately 450 MG based on the typical year

and East Branch Mill Creek has approximately 35 MG respectively.

Preliminary findings from the Upper South Branch SWEPP suggest that there are considerable
opportunities for source control using direct, enabled, and inform and influence projects and
approaches. For example, the watershed has been evaluated, numerous zones for strategic source
control opportunities have been identified, and modeling of potential solutions is underway.
Similar analyses will be conducted in 2013 for the East Branch Mill Creek to consider areas of
offloading flows coming into the SSO 700 interceptor from Lockland and other tributary areas of
the interceptor to reduce extraneous stormwater and free up capacity within the interceptor as
well as consider a potentially viable large scale regional solution in the Carthage location.

3.4.1 Preliminary Planning for East Branch Mill Creek SWEPP
MSD has begun planning for a potential future SWEPP for the East Branch Mill Creek Watershed
which preliminarily identifies opportunities for source control.

The watershed includes the following cities and townships (West to East): Forest Park, Springdale,
Glendale, Sharonville, Sycamore Township, Blue Ash, Evendale, Woodlawn, Lincoln Heights,
Reading, Lockland, Arlington Heights, Amberly Village, Montgomery, Deer Park, and Silverton.
There are 3 main interstates passing through this watershed. I-275 crosses the Northern part, 1-75
in the west and I-71 touches the eastern border. There are main arterial roads such as, Reading and
Reed Hartman that run north to south and are in the eastern part of the watershed. Kemper,
Glendale-Milford, Galbraith, and Ronald Reagan Cross County Highway run east to west and they
are respectively in the northern, middle, and southern part of the watershed.

o
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East Branch Mill Creek Watershed -- Jurisdictional Boundaries b i 7 é %

Sycamore Twp

Montgomery

Woodlawn |

Lockland

Arlington
Helghts

w+s 1W
Silvarton 6 b5 ' 2 3 4

N
s =

Cities, Villages and Townships in East Branch Mill Creek Watershed

The topography of the watershed is divided into 3 main areas. The eastern part is hilly and steep,
the middle section is flat and the western part is a plateau. There are multiple land uses in this
watershed, residential, commercial, industrial, open space, and institutional. There are many parks
and recreation areas in the watershed.
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Major Roads and Aerial View of East Branch Mill Creek Watershed
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The Mill Creek flows in the middle part of the watershed, where the industrial and commercial land
uses are located. The Mill Creek is an important feature in this watershed. There are many activities
such as kayaking, walking trails, and nature lovers that take place on and around the creek. There
are big industrial parks in the watershed such as General Electric (GE), Ford Motor Company,

Pennsylvania Lines LLC, and Formica Corporation.

The watershed has 2 types of sanitary systems, combined and separate. There are 9 CSOs (507, 508,
509,510,511, 512,513,514, and 670), and 12 SSOs (587, 603, 607, 681, 682, 700, 704, 1001, 1020,
1046, 1047, and 1048). The combined systems are concentrated in the southern part of the
watershed and the SSOs are distributed throughout the watershed.

East Branch Mill Creek Watershed -- Combined Sewer Overflows
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CSOs and SSOs in East Branch Mill Creek Watershed
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The figure below shows the impervious surfaces of the watershed that are contributing to SSO 700.
The majority of the impervious surfaces drain towards SSO 700.

‘iﬁi’ S50 700

- 550 drainage

Imperaous Cover

L%

Impervious surfaces contributing to SSO 700

Around 70% of the watershed, sanitary pipes and stormwater runoff, is draining towards SSO 700.
The watershed is heavily developed and the impervious surface area is large. The reduction or
extraction of the stormwater runoff and natural drainage from being conveyed with the sanitary
system will increase the capacity within the system downstream and reduce the overflow volume.

There are viable opportunities in the East Branch Mill Creek Watershed to implement sustainable
infrastructure and potentially employ source control through partnerships with industrial parks
and others to reduce stormwater runoff from their sites and to evaluate the effectiveness of
additional RDI/I work and characterizing flow monitoring . Other potential solutions can include
regional scale BMPs that would slow flow towards the SS0700. At the local scale, some of the
neighborhoods can implement local level BMPs such as rain gardens, bioswales, bioinfiltration, etc.,
that would manage the stormwater runoff during small events (less than 0.75 inches of rain).

A conceptual outline of potential tasks and approach for moving forward is outlined in Section 7

below.
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4 Existing SSO 700 CEHRS and Storage Facilities and Relevant
Facility Control Objectives

4.1 DESCRIPTION OF EXISTING FACILITY
Sanitary Sewer Overflow 700 (SSO 700) outfall is located on the 42-inch East Branch Mill Creek
Interceptor (EBMCI) sewer which runs parallel to the East Branch of the Mill Creek. The SSO 700
Storage and Treatment Facility (SSO 700 STF) is located in Reading, Ohio on the east bank of Mill
Creek, and is approximately 14 miles north of the confluence of Mill Creek with the Ohio River. The
facilities, built as a demonstration pursuant to the IPCD, are designed to divert excess flow from the
42-inch diameter interceptor sewer which receives flow from the suburban communities of Blue

Ash, Evendale, Reading, Sharonville, and Springdale.

Major components of S50 700 STF include a flow interceptor structure and pumping station,
storage tanks, screening, a chemically enhanced high rate sedimentation (CEHRS) treatment facility

using the proprietary Actiflo® process, and an ultra-violet (UV) light disinfection system.

Major components of the SSO 700 STF are sized so as to eliminate flow bypass during a 2-year SCS
Type Il design storm; refer to Section 2.1.1. A summary of designed unit capacity is presented in

Table 4-1.

Table 4-1. Design Flows for SSO 700 STF

Flow Interceptor Chamber 30 MGD
Pump Station 30 MGD
Intercepted Flow Storage Tanks 3.6 MG

Fine Screening 30 MGD
CEHRS 15 MGD
Disinfection 15 MGD

4.1.1  Interceptor Structure and Influent Pumping Station

The interceptor structure and influent pumping station were constructed around and adjacent to
the existing 42-inch influent sewer to intercept and control excess flows into the SSO 700 STF. The
42-inch sewer enters the interceptor structure and flows across an 11-foot long stone pit where
heavy objects and solids are deposited, requiring periodic removal using a portable clamshell or
vactor truck. Flow then continues through a 3.5-foot square opening where it enters a 23-foot long
chamber that is 7.25 feet wide. The chamber has a 23-foot long side overflow weir with a top
elevation of 542.00 feet. The 42-inch sewer must be surcharged approximately eight inches for flow
to reach the overflow weir crest. A 3.5-foot square sluice gate at the diversion chamber outlet can
be closed to force flow over the overflow weir. A 3-foot square opening with an inlet elevation set 8-
feet 4-inches above the diversion chamber floor allows flow to be released downstream to the

EMBCI when the 3.5-foot square sluice gate is closed.

Overflows occur at SSO 700, located several hundred feet downstream of the interceptor structure,
due to a combined sewer backwater condition in the EBMCI. During high flow conditions, the
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EBMCI surcharges due to limited discharge capacity and causes backwater conditions. Under the
original design of the SSO 700 STF, if surcharging occurred, or when the downstream water
elevation became 8-feet in depth, the interceptor chamber sluice gate automatically closed and all
upstream flow collected in the sewer ahead of SSO 700 STF was diverted into the STF until
downstream sewer capacity became available. In order to correct the downstream surcharging
condition, a flap gate was installed in 2008 at the 3-foot square opening to prevent backflow from
the EBMCI when the sewer becomes surcharged. This operational mode was not outlined in the SSO
700 STF Operation & Maintenance Manual (BBS, 2007), and has since been adopted by the
Metropolitan Sewer District of Greater Cincinnati (MSDGC) to counter-act downstream surcharging.

Above the interceptor chamber sluice gate, a second opening, 4-feet wide by 3-feet high and with an
invert elevation of 545.50 feet, is located to relieve flows beyond the SSO 700 STF capacity to the
downstream EBMCI. This opening appears to limit the maximum water surface elevation that can
occur in the influent pumping station wetwell when the chamber sluice gate is closed.

Excess flow overtopping the overflow weir falls into a chamber with a bottom elevation of 534.50
feet. Flow exits this chamber over a 3-foot high weir wall that is 10 feet long. This chamber contains
a small submersible pump for influent sampling. Flow passing over the 3-foot high weir then passes
through one or two 3-foot square openings with sluice gates and drops into a pump inlet flow
distribution channel. The pump inlet flow distribution channel is 21.5-feet long, 2.5-feet wide, by
10.5-feet deep, and has a bottom elevation of 528.00 feet, four feet above the wetwell floor. Two 4-
foot long openings at either end of the channel floor are centered on the suction openings of two

pairs of submersible influent pumps.

A rotary brush screen was originally mounted on top of the 23-foot long overflow weir, and was
intended to act as a screen to protect the influent pumps and downstream process equipment. The
rotary brush screen did not function well and was removed in 2008. A screen facility, employing
perforated plate screens, was installed in 2009 to protect the CEHRS and UV systems; refer to

Section 1.1.3.

Within the influent pumping station wetwell, two pairs of identically-sized non-clog submersible
wastewater pumps are spaced at 8.5-foot center-to-center. There is 9-foot spacing between the two
middle pumps. The wetwell is 47-feet long by 31.25-feet wide, providing a volume of approximately
11,000 gallons per foot of depth. The pumps are EBARA Model 400DSC3, each rated for a flow of
7,000 gallons per minute (gpm) or 10 mgd at 63 feet of head. Pump No. 1 is equipped with a 150
horsepower (hp) variable speed drive. The other three pumps are equipped with 150 hp constant-
speed drives. One of the constant-speed pumps serves as a standby unit. The influent pumps
discharge into a common header that connects to a 36-inch diameter force main. The force main
branches into two discharge pipelines at a tee inside of the storage tank influent vault, and isolation
valves in each pipeline permit discharge to Storage Tank No. 1 (ST-1), Storage Tank No. 2 (ST-2), or
both at the same time. There are no flow meters between the influent pumping station and the two

storage tanks.

4.1.2 Storage Tanks

The three existing storage tanks at SSO 700 STF each have an inside diameter of 87-feet with an
average sidewall depth of approximately 27 feet (corresponding to a water level elevation of
approximately 586.00 feet). This corresponds to a storage volume of 1.2 MG for each tank and a

combined total storage of 3.6 MG.
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The storage tanks have reinforced concrete ringwall foundations varying in height from
approximately 7.75 to 12 feet, with most of the ringwall being below grade. Mounted on the
ringwall is a bolted steel tank with 23.5-foot sidewalls. Each tank is covered by a low-profile
aluminum dome roof. Each tank is equipped with six flush chambers with hydraulically actuated
gates and has 12-inch high walls to create six flushing lanes. The floor of each tank is sloped at a
two percent grade from the flush chamber, which are equipped with hydraulic gates to allow for
filling, to the flushing water containment chamber. ST-1 and ST-2 have flow distribution headers
mounted above the flush chamber (centerline elevation 579.80 feet) that gradually decrease in size
from 36-inch diameter to 18-inch diameter. Centered above each flush chamber is a 16-inch
diameter branch outlet tee to direct influent flow downward towards the tanks.

A 36-inch overflow pipeline with an invert elevation of 586.99 feet connects ST-1 with ST-2, with a
similar pipeline from ST-2 to Storage Tank No. 3 (ST-3). The overflow pipeline from ST-1 to ST-2
terminates with a 90 degree downward bend and was initially fitted with a rubber duckbill type
backflow prevention valve (Tideflex® check valve) inside of ST-2. A similar check valve was initially
installed for the overflow pipeline between ST-2 and ST-3. It was noted during initial SSO 700 STF
operation that these valves introduced head losses to the system, thereby causing ST-1 to continue
filling under and up to its aluminum dome roof, rather than overflowing into ST-2. A similar issue
was observed between ST-2 and ST-3. The Tideflex® check valves were removed in an attempt to
improve hydraulics between the storage tanks. Removing the Tideflex® check valves has proven to
correct this issue between ST-1 and ST-2, but not between ST-2 and ST-3, as it was determined that
the 36-inch outflow pipeline from ST-2 was initially constructed at an improper elevation to allow

for proper flow between the two tanks.

A rectangular weir box with a weir elevation of 589.00 feet and a total weir length of 16 feet (three
sides) is provided to control the water surface level in ST-2 and the overflow rate from ST-2 to ST-3.
An identical rectangular weir box at elevation EL. 587.25 is provided in ST-3, which discharges into
a 36-inch gravity flow pipeline that connects to the total effluent chamber that also receives treated

effluent from the CEHRS facility.

During the first year of operation of the SSO 700 STF, it was observed that the reinforced concrete
ringwall foundations had cracked and that seepage from surface cracks occurred when the tanks
became full. To correct this issue, steel bands were installed around each tank ringwall to provide
additional reinforcement. This work was completed in January 2011.

4.1.3 Treatment Facilities

The treatment facilities consist of fine screens, chemically enhanced high-rate settling (CEHRS) and
UV disinfection. Flow from the storage tanks is directed to the treatment facilities through a 30-inch
pipeline and is controlled by using a flow meter and throttling valve within the CEHRS influent
vault. The 30-inch CEHRS influent pipeline may be fed from either ST-1 or ST-2 by use of isolation
valves within the CEHRS influent vault. The current operation method is to use ST-1 as a “first
flush” containment and settling tank, and to direct flow to the treatment facilities from ST-2. A
treatment process schematic for the existing SSO 700 STF is shown on Figure 4-1 on the following

page.
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As indicated on Figure 4-1, flow from the storage tanks is directed to one of two mechanically
cleaned perforated plate screens placed immediately upstream of the CEHRS process. The fine
screens were installed in 2009 to prevent clogging of the sludge/sand recirculation hydrocyclones
and the UV disinfection baffle plate. The screens have 6 mm circular opening, are manufactured by

Headworks USA, and are each rated for 15 MGD.

The CEHRS process uses four stages to achieve coagulation, ballasted flocculation, and settling of
solids. Flow enters an initial mixing chamber where polyaluminum chloride (PACI) is added and
mixed using a submerged injection type mixer. Flow then moves over a submerged baffle wall to a
second chamber equipped with a rapid mixer where polymer and microsand are added. Flow
passes beneath a baffle wall to a slow-mix flocculation tank. Then flow passes over a final baffle
wall into a settling tank with lamella plates. The sludge and microsand mixture that settles in the
settling tank is pumped to hydrocyclones mounted above the rapid mix chamber to separate the
microsand from the settled wastewater solids. The microsand is returned by gravity to the rapid
mix chamber and the separated solids are returned to either the 42-inch interceptor sewer
downstream of the diversion chamber or to the influent pumping station wetwell by positioning of
sludge valves located in the CEHRS sludge vault.

Three 25 hp sludge pumps are housed in a pump room in the lower level of the treatment building
next to the settling tank. One pump is used to recirculate settled sludge and microsand when the
CEHRS process is operating at 50 percent capacity or less, while two pumps are used at higher
flows. The third pump is provided for redundancy and serves as a standby unit.

Clarified effluent that passes up through the lamella settling plates overflows into four effluent
troughs with V-notch weirs that discharge into a common channel. The channel then enters a long
and narrow channel with two low pressure, high intensity UV disinfection units in series. Only one
UV unit is utilized at a time while the other serves as a standby unit. There is a baffle plate with
circular holes at the entrance to the UV channel to help ensure that flow is uniformly distributed
across the UV lamps. A downward acting slide gate mounted at the end of the disinfection channel
serves as a moveable weir to control the depth of flow over the top row of UV lamps in response to
varying flow rates. The depth of flow over the top row of lamps should be mamtamed between 1.5
and 3 inches for maximum disinfection effectiveness.

Disinfected effluent flows from the UV effluent chamber downstream of the movable weir into a 36-
inch diameter pipeline that exits into the total effluent chamber along with the 30-inch diameter
storage tank overflow pipeline. At the downstream end of the total effluent chamber is a sump well
that houses a submersible sampling pump to collect effluent samples. A 36-inch diameter pipeline
extends from the total effluent chamber to an outfall headwall at Mill Creek. An 18-inch storm
sewer enters the 36-inch outfall sewer immediately upstream of the outfall headwall at Manhole
No. 6. A Tideflex®style check valve is located at the terminus of the 36-inch outfall pipeline to
prevent backflow from Mill Creek when the creek’s water surface elevation (WSE) exceeds the

outfall pipeline invert elevation.

4.1.4 Support Systems

Major support systems and facilities include the treatment building with its chemical feed and
storage systems; the HVAC and plumbing systems; the valve vaults and junction chambers; the
storm drainage system; the electrical power and distribution system; and the instrumentation and

control system.
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The treatment building includes a chemical feed and storage room, an electrical and control room,

the UV disinfection room on the upper level, and a sludge pump room on the lower level. The

chemical feed and storage room has a chemical containment area surrounding a 5,000 gallon PACI

tank, two PACI solution feed pumps, a polymer mixing and aging tank, two polymer solution feed

pumps, and areas for polymer tote and microsand pallet storage. The electrical and control room is

a 26-foot by 19.33-foot room that houses the electrical equipment motor control centers (MCCs), a
variable speed drive for Influent Pump No. 1, electrical control panels, the treatment facility
programmable logic controller (PLC), the hydraulic flush gate control panel, automatic transfer

switch, and non-fused type generator disconnect switch. The UV disinfection room houses the UV
disinfection channel, UV power transformer and control units, and sampling stations from

throughout the SSO 700 STF.

Treatment building heating is provided by electrical unit heaters. Cooling for the electrical and
control room and the UV disinfection room is provided by through-the-wall air conditioners.
Individual power roof ventilators (PRVs) exhaust air from each room. A roof-mounted vent allows
supply air to be drawn into the chemical feed and storage room. The sources of supply air for the
other rooms are not apparent from the record drawings. Some supply air could come through the
vents of the air conditioning units if they are left in the open position at all times.

Chemical feed and storage room floor drains and restroom fixture drains are routed through 4-inch
drain piping to a sump in the lower level pump room. A duplex sump pump is provided to discharge
the wastewater through a 4-inch pipeline to the influent pump station wetwell. A 4-inch drain
drains excess flow from effluent samplers to the CEHRS effluent channel, while a separate 4-inch
drain drains excess flow from influent samplers to the SSO 700 STF influent. The PACL storage area

. contains a sump area for potential spills.

Important yard structures include the following: the CEHRS Influent Vault; the CEHRS Sludge Vault;
the Storage Tank Influent Vault; the ST-1 Drainage Vault; the ST-2 & ST-3 Drainage Vault; the
Storage Tank Effluent Vault; the Storage Tank Drainage Diversion Vault; and the Total Effluent
Chamber. These structures contain motor-operated valves that direct flow to desired locations
during wet weather events. There is a system of 4-inch diameter drainage pipes that collects floor
drainage from the valve vaults and chambers and discharges it into the influent pumping station

wetwell.

A storm sewer system collects runoff from the SSO 700 STF for discharge into the single 36-inch
outfall sewer. The storm sewer system includes approximately 245 feet of 18-inch diameter pipe,
660 feet of 12-inch diameter pipe, 10 curb inlets, 2 area drains, and four manholes with grating

covers that serve as area drains.

The facility primary power supply is provided by Duke Energy through a utility-furnished
transformer. The power supply is 480 volts. An 825 kilowatt (kw) standby generator is located
adjacent to the treatment building to provide a secondary power source. Power is distributed to the
facilities in underground conduits. [nstrumentation and control systems are designed around the
use of a DeviceNet™ network as manufactured by Rockwell Automation. DeviceNet™ uses an open
network technology and requires fewer hard-wired input-output (I/0) connections than
conventional instrumentation systems. It is more widely used in industrial applications where

speed and simplicity of installation is important.
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4.2 INTENDED OPERATIONS b

The original SSO 700 STF Design Memorandum (BBS, 2004) described four operating strategies to
control the SSO 700 STF storage and treatment processes. The details of these operating strategies
were refined and adjusted in the SSO 700 STF Operation & Maintenance Manual (BBS, 2007). A
brief description of the intended role for each operating strategy is presented below. Refer to the
S50 700 STF Operations & Maintenance Manual (BBS, 2007) for a complete description of the

operating strategies.

Operating Strategy No. 1 (0S-1) - This was the intended strategy for small to-medium sized

[ ]
rainfall events. Treatment is not initiated until storage capacity is nearly used up.

¢ Operating Strategy No. 2 (0S-2) - This was the intended strategy for large rainfall events.
The objective of 0S-2 was to optimize the treatment of diverted flow. Treatment is initiated
at 3 mgd after ST-1 is approximately half full. Treatment rate is gradually increased up to 15
mgd as necessary, while flows above 15 mgd are directed to ST-1.

e Operating Strategy No. 3 (0S-3) - This was the intended strategy for very large, long-term
rainfall events with the objective to maximize the treatment of diverted flow as early in an
event at possible. Treatment is initiated at 3 mgd flow when ST-1 is half full. Treatment rate
is gradually increased up to 15 mgd as necessary, while flows above 15 mgd are directed to

ST-1 and ST-2.

e Operating Strategy No. 4 (0S-4) - This was intended to be a mode for training,
demonstration and/or system maintenance (i.e. exercising of equipment).

The SSO 700 STF Two-year Effectiveness Study (2YES) (Burgess & Niple, 2009) recommended that
the intended operation strategies be consolidated to provide ease of operation at the normally

unstaffed SSO 700 STF.
4.3 CONTROL OBJECTIVES

The service area upstream of SSO 700 is comprised of approximately 27 square miles of the 166
square mile Mill Creek Wastewater Treatment Plant (WWTP) service area. The area is primarily
served by a separate sanitary sewer system that experiences a high degree of Rainfall Derived
Inflow/Infiltration (RDI/I). Dry weather flows in conjunction with RDI/I exceed the capacity of the
East Branch Mill Creek Interceptor (EBMCI) resulting in overflow at SSO 700.

S50 700 outfall discharges into Mill Creek at River Mile 13.68. Table 4-2 presents a brief summary
of S50 700 activity estimated in 2004 for use in the 2004 SSO 700 STF Detailed Design
Memorandum (BBS, 2004). These estimates were created through utilization of the System Wide

Model (SWM) hydraulic model for the 1970 “typical” year rainfall.
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Table 4-2. SSO 700 Statistics for the 1970 Typical Year1
OVERFLOW VOLUME (MG) [ No. OF OVERFLOW EVENTS | DURATION OF OVERFLOW |

S (HOURS) e
47 890

51.2
ANNUAL POLLUTANT LOADINGS

OVERFLOW VOLUME | TOTAL SUSPENDED 5 DAY BIOCHEMICAL TOTAL ,
SOLIDS (TSS) OXYGEN DEMAND PHOSPHOROUS (TP)

Ubs/year) | (cBODS) (lbs/year) | (bs/year)
73,950 40,080 253

51.2

Notes:
! Statistics taken from the 2004 S50 700 STF Detailed Design Memorandum (BBS, 2004)

4.3.1  Volumetric Control Criteria
A goal for SSO 700 STF is to be able to prevent S50 700 sanitary sewer overflows for events less
than and/or equal to the 2-year design storm where sewer capacity upstream and downstream of

550 700 has capacity for the 10-year design storm.

4.3.1.1 Design Storm

The design storm rainfall depths used for this FRP are consistent with values published in the
Rainfall Frequency Atlas of the Midwest (Huff and Angel, 1992), and the rainfall distribution used
was the SCS Type II storm distribution. The modeling work performed for the SSO 700 STF FRP
also consisted of utilization of both the 2-year and 10-year SCS Type II design storms. This is
consistent with the design storms to be used to design Capacity Assurance Program Plan (“CAPP”)
projects per the Final WWIP Attachments 1B and 2, Footnote 4.

Figure 4-2 shows the cumulative rainfall depth for both the 2-yr and 10-yr design storms used for
the modeling evaluation. These design storms were applied to the basin uniformly and without any

areal reduction,
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Figure 4-2. Cumulative rainfall depth for 2-yr and 10-yr design storms

4.3.2 Effluent Quality Goals & Tested Performance

Effluent quality standards were not outlined by the 2002 SSO Interim Partial Consent Decree for the
§50 700 STF, but required a demonstration of a CEHRS and storage facility with disinfection. The
SS0O 700 STF Detailed Design Memorandum outlined a goal:

“The facility size, configuration and operation was to be assessed using sound engineering
practices consistent with industry standards, recognizing costs and performance to arrive at

an optimal design concept for the facility” (BBS, 2004)

Effluent quality goals objectives were established in the SSO 700 STF Detailed Design Memorandum
(BBS, 2004) based on then-current information for best available CEHRS and UV disinfection
technologies. As acknowledged in this Memorandum, the CEHRS system at SSO 700 STF was
projected to be operational primarily during wet weather periods when the raw wastewater
strength was significantly more dilute that during dry weather conditions. A summary of the
variation in wastewater strength seen during these conditions, as presented in the SSO 700 STF
Detailed Design Memorandum (BBS, 2004), and which was based on limited sampling conducted
upstream of the proposed STF site during wet weather conditions, is presented in Table 4-3. Water
quality measurements presented in Table 4-3 were to serve as estimates for the approximate water

quality characteristics of SSO 700 STF influent flows.

Table 4-3. Variation in Wastewater Quality EBMCI Upstream of SSO 700 STF!
Rl No, OF S e g : S
'PARAMETER | SAMPLES MAXIMUM | MINIMUM | AVERAGE
: e COLLECTED | - i i o

4 62 48 54
4 95 46 68

Total Suspended Solids (mg/L)
cBODs (total, mg/L)




Metropolitan Sewer District of Greater Cincinnati | $SO 700 Final Remedial Plan

Total Kjehldahl Nitrogen (TKN) 4 13.8 10.7 or IR S
(mg/L)

Ammonia Nitrogen (mg/L) 4 2.8 27 2.7

Total Nitrate/Nitrite (mg/L) 4 1.6 0.7 1.1

Total Phosphorous (mg/L) 4 2.0 1.6 1.8

Notes:

linformation taken from the SSO 700 STF Detailed Design Memorandum (BBS, 2004)

Removal efficiencies from existing CEHRS facilities were to be utilized for establishing effluent
quality goals for the SSO 700 STF.

Testing between December 2007 and August 2009, described in detail in the SSO 700 STF 2YES
(Burgess & Niple, 2009), was used to compare actual tested CEHRS effluent quality to the expected
CEHRS performance. Results from this testing are summarized in Table 4-4.

Table 4-4. Projected and Tested Effluent Quality of CEHRS at SSO 700 STF

PARAMETER | PROJECTED CEHRS EFFLUENT | TESTED EFFLUENT =~
L QUALITYRANGEL | REMOVAL RANGE: _

TSS (mg/l) 6-24 mg/l 5-16 mg/l

cBODs (mg/1) 18-57 mg/l 13-125 mg/1

TP (mg/1) <1 mg/l 0.14-0.387 mg/]

Total Kjehldahl Nitrogen (mg/1)  9-15 mg/I 5.43 to 22.5 mg/]

Notes:

tProjected effluent quality is based on limited sampling of raw wastewater quality during wet weather and excursion safety factors.
2Tested effluent removal ranges reported from Wet Weather Test #2, #5, and #6 (WWT#2, WWT #5, WWT #6) as indicated within the
2YES (Burgess & Niple, 2009). These tests were utilized as they were considered representative of normal anticipated wet weather

events at S50 700 STF.

In addition to effluent water quality objectives identified for CEHRS effluent flow, lab scale
investigations were conducted as part of the SSO 700 STF Detailed Design Memorandum (BBS,
2004). These lab scale investigations were to evaluate the impact on the disinfection process of
adding chemicals associated with the US Filter/Kruger Actiflo® process. This analysis was detailed
in the SSO 700 STF Detailed Design Memorandum as follows:

¢ Chemicals were added to four SSO 700 grab samples to simulate effectiveness of UV
disinfection while operation of the Actiflo® process. Chemicals added included:
Polyaluminum chloride, anionic polymer, and microsand.

e The impact of UV light transmittance (measured at a wavelength of 254 nanometers) was
determined 10 minutes after the chemicals were mixed into the samples and allowed to

settle (BBS, 2004).

As specified with the 2004 Detailed Design Memorandum, the results of four samples showed that
UV transmittance varied within a range of 43-51% before the chemicals were applied and within a

g
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range of 66-79% after chemical dosage and settling occurred. This outcome, as indicated within the
2004 Detailed Design Memorandum, provided assurance that the addition of these chemicals would

not interfere with the disinfection process (BBS, 2004).

Testing between December 2007 and August 2009, described in detail in the SSO 700 STF 2YES
(Burgess & Niple, 2009), was used to determine effectiveness of the SSO 700 STF CEHRS and
disinfection facilities. Wet weather testing events utilized to simulate normal anticipated events at
the SSO 700 STF found that the STF was capable of producing an effluent quality equal to or better
than that anticipated pre-design. Specifically, the 2YES indicated that:

“On an annual basis 88.5% of total suspended solids, 60.8% of biochemical oxygen demand,
and 92 to 98% of bacteria which entered the system were removed and not released to the

stream” (Burgess & Niple, 2009)

It was noted in the 2YES that though testing was performed for normal anticipated events at the
SS0 700 STF, there were a number of facility improvements, both physical and operational, that can
improve reliability, effectiveness, and safety at the SSO 700 STF.

5 Water Quality Modeling

In addition to the required 2YES, discussed in Section 6 below, MSD, with the assistance of Limno
Tech, voluntarily created the Mill Creek EFDC water quality model for the Mill Creek during the
LMC Study. Details regarding that modeling effort are available in the LMCPR Report. An initial
application of the EFDC model in the context of SSO700 and the SSO700 STF illustrates the water
quality improvement that the facility provides and can continue to provide to the length of Mill

Creek from the SSO700 outfall to the Ohio River.

The objectives of this Water Quality Analysis were to evaluate the water quality benefits in Mill
Creek from the existing treatment facility and the potential additional benefits from investing in an
additional storage and making the facility safer and more reliable. The analysis was conducted for a
single storm event (March 4-5, 2011) when the facility was at typical operating conditions by
applying the Mill Creek portion of the regional Ohio River EFDC water quality model to simulate

bacteria (E. coli) levels in the creek.

Flow monitoring and water quality sampling data for SSO 700 outfall led to it being noted as one of
the largest and most frequently overflowing discharges, activating during storms as small as 0.10
inches. The amount of bacteria in this SSO averaged approximately 6,200,000 cfu/100 ml,
significantly higher than the systemwide SSO bacteria level of approximately 2,000,000 cfu/100 ml

(MSDGC 2006).

Figure 5-1 presents a schematic of the demonstration treatment facility and the portion of the
collection system in the vicinity of SSO 700. During dry weather, flow in the system is routed to the
Mill Creek wastewater treatment plant (WWTP). During rain events, additional wet weather flow
enters the collection system. Up to 30 MGD of this wet weather flow can be pumped into the
demonstration treatment facility. During small rain events, the wet weather flow is contained in
the three storage tanks, and then slowly released back into the system after the storm event for
routing and treatment at the Mill Creek WWTP. During larger rain events, some of the volume in
the tanks is routed into the CEHRS/UV treatment train and some of the volume in the tanks
overflows. The flows from these two parts of the facility are collected into a single pipe and
discharged to the creek as final effluent. Finally, during very large rain events or high intensity
storms, the wet weather flow exceeds the capacity of the demonstration treatment facility and is

T o s
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discharged directly into the stream. The solids generated from the CEHRS /UV treatment plant7é7/ » :
process are discharged into this excess flow path through the SSO into the creek. Figure 5-1 also

provides the associated sample locations.

Legend Fumpia s
Wastewater

Q ".-“,ph Location Treatment

Influent ExcessQ

Qutrail

Wistewater
Treatment:
piebl

Qcreek
Figure 5-1 Schematic of SSO-700 Demonstration Wet Weather Treatment Facility and SS0O-700.

Monitoring over the last four years that the demonstration treatment facility has been in operation
(June 2007-June 2011) indicates that SSO-700 now discharges untreated wastewater through the
SS0 700 outfall approximately 8 times per year.

The data sources summarized in Table 5-1 were used to develop flow and E. coli inputs for the
water quality model scenarios. Hourly flows for SSO-700 and the treatment facility were specified
in the Treatment Facility Data file. Hourly Mill Creek flows were specified using the USGS gage data
at Carthage. The Pre-WWIP Monitoring data at SSO-700 and results from a Two-Year Facility
Effectiveness Study (2YES) water quality data were used to specify the E. coli inputs for each
modeling scenario. The two-year effectiveness study (2YES) of the demonstration treatment facility
was conducted between 2007 and 2009.

Table 5-1. Summary of Data Sources Used in SSO-700 Water Quality Analysis.

$50-700 WQ
Data Source Data Type Description Model Scenario
WWIP Volume VI-Water Quality Data SSO-700 E coli | Includes E coli monitoring data measured Pre-facility
Report at SSO-700 prior to WWIP construction
(MSDGC 2006) implementation
$SO-700 2 Year Effectiveness Study Facility E coli Includes E. coli moﬁitoring data at various Current Facility
(2YES) points in the facility process
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(Burgess and Niple 2009) Upstream Mill In-stream E. coli upstream of S50-700 Future Facility
Creek E coli discharges
Treatment Facility Data Facility Influent and effluent E coli data from Current Facility
Operations 2007-2012 Future Facility
Summary Rainfall and Facility flow data
USGS Flow Gage Mill Creek Flow Hourly Upstream Mill Creek flow 7 All

Other sources in the Mill Creek watershed, including CSOs, other S50s, and stormwater were
specified using the same methods used to calibrate the Mill Creek EFDC water quality model
(LimnoTech, 2012). The collection system model used to simulate these sources was SWMM 4.0,
which reflects projects completed through 2010. The same flow and E. coli densities for these
sources were used in each model scenario so that the only variation between the scenarios was the

configuration of the demonstration treatment facility.

Table 5-2. Water Quality Model E. coli Inputs by Scenario. C(%ES%N

Water Quality Model Scenario DfC 1 Q 2[]12

input | Model Source E. coli Pre-Facility k

Type Input (Pre-WWIP) Current Facility Future Facility .7

S SSO—7QO 6,220,000 6,220,000¢ 775,000 LM'&E-ZQ* i

E’ ? Storage Tank Overflow N/A 775,000 775,000

5 CEHRS/UV Effluent N/A 1,400 1,400

Ll Mill Creek Upstream 14,000 14,000 14,000

Notes:
2 While the influent concentration is 775,000 cfu/100 ml, the SSO-700 discharge concentration in this scenario reflects the approximate tenfold
increase in bacteria levels resulting from discharging the solids from the CEHRS facility through the SSO outfall. These solids were discharged

throughout the duration of the SSO 700 overflow in this scenario.

The EFDC water quality model was configured to start on March 1, 2011 and run through March 13,
2011, which spans the March 4-5, 2011 storm event and time needed to transport the wet weather
loads down the creek. The model was applied for this time period for each scenario. Hourly
outputs from each model grid cells were processed to generate the results presented in the next
section (Model Results). ‘Each source type was tracked separately within the model using distinct-
state variables. This convention allowed the total in-stream bacteria levels to be simulated as well
as the impacts from the SSO 700 and treatment facility alone on creek water quality.

Model Scenario Input Comparison

The model inputs for each scenario were compared on the basis of SSO 700 overflow and treatment
facility discharge volume (Figure 5-2), the average E. coli density from SSO 700 and the treatment
facility on a flow-weighted basis (Figure 5-3), total E. coli load from SSO 700 and the treatment
facility (Figure 5-4) and the total number of hours of untreated discharge through SSO 700 (Figure
5-5).

Figure 4 illustrates that prior to the treatment facility (pre-WWIP), the entire overflow volume (40
MG) was discharged through the SSO 700 outfall. With the current treatment facility, the total
volume is the same (40 MG) but most of this volume (~27 MG) is treated effluent from the
CEHRS/UV system. Less than 5 MG is untreated SSO 700 overflow volume. With the future facility
configuration, the total volume is slightly less, reflecting the addition of one more storage tank, and
the distribution of volume between the CEHRS /UV, tank overflow and SSO-700 are similar.

'r\r“_
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Figure 5-2. Comparison of $50-700 (and Treatment Facility) Volumes (MG) for Each Model Scenario.

Figure 5-3 shows the flow-weighted average E. coli level from the SSO 700 and treatment facility
discharges into Mill Creek. In the pre-facility (pre-WWIP) scenario, the average E. coli density
discharged was 6,220,000 cfu/100 ml, reflecting the SSO 700 sampling data conducted for the
WWIP. In the current facility scenario, the volumes shown in Figure 4 were applied to the density
inputs listed in Table 5-2 to calculate a flow-weighted density of 867,000 cfu/100 ml, which is
nearly an order of magnitude less than the pre-facility scenario level. Ata minimum, itis an 85%
reduction in the average E. coli discharge density. Finally, in the future facility scenario, the average
E. coli discharge density is smaller yet (253,000 cfu/100 ml), reflecting the improved quality of the
SS0-700 discharge resulting using the additional storage tank in this scenario to handle the solids
from the CEHRS system rather than discharging them through the SSO 700 outfall.
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Figure 5-3. Comparison of SSO-700 (and Treatment Facility) Average E. coli Level (cfu/100 ml) Discharged to Mill
Creek in Each Model Scenario.

As Figure 5-3 illustrates, the improvement in solids handling in the future facility reduces the
average E. coli level discharged by a factor of three (70% reduction) compared to the current
facility. This benefit is further illustrated by comparing the total E. coli load from each scenario, as

shown in Figure 5-4. The pre-facility scenario (pre-WWIP) has the highest E. coli loads (1.0 x 1016
tlpey

e
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cfu) and because the loads in the current and future facility scenarios are so much smaller than the
pre-facility scenario, the results in Figure 6 are expressed as a percentage of the pre-facility
scenario. The current facility resulted in an 85% reduction in total load, with most of the load
originating in the S50 700 overflow containing the CEHRS system solids. Adding the extra storage
tank and changing the CEHRS solids handling in the future facility scenario results in a 95%
reduction in total E. coli load relative to the pre-facility scenario.
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Figure 5-4. Comparison of SSO 700 (and Treatment Facility) E. coli Load (cfu) in Each Model Scenario.

A breakdown of the volumes (shown in Figure 5-2) and E. coli loads (shown in Figure 5-4) are
presented in Table 5-3 for each scenario within the facility and SS0-700 outfall. As this table
illustrates, because of the effectiveness of the CEHRS/UV system in reducing E. coli, this unit
produces the most discharge volume but contributes less than 1% of the E. coli load for the two
facility scenarios. Further, the tank overflow becomes the predominant source of E. coli in the
future facility scenario, reflecting both the fact that most of the wet weather volume is routed into
the tank and the improved solids handling in this scenario reducing the SSO 700 E. coli levels and

corresponding load.
Table 5-3. Breakdown of Volume and E. coli Load within the Facility and S50 700 Outfall.

7 Volume E. coli Load
Component Pre-WWIP Current Future Pre-WWIP Current Future
Untreated SSO 100% 11% 11% 100% 80% 35%
Tank OF - 22% 21% - 20% 65%
CEHRS/UV Effluent -- 67% 68% - <1% <1%

The last metric used to compare the model scenarios was the hours of overflow from the SSO 700
outfall (Figure 5-5). As this figure illustrates, the duration of untreated discharge from the SSO 700
is reduced from ~90 hours prior to facility construction to less than 30 hours with the current and

future facility configurations.
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Figure 5-5. Comparison of SSO-700 Duration of Discharge (Hours).

In summary the addition of the storage tanks and CEHRS/UV treatment system has greatly reduced the
E. coli load into the Mill Creek in the vicinity of SSO 700. It has also reduced the volume and load
that overflows from SSO 700. These benefits will improve even further in the future facility

configuration.

In-Stream S50-700 Only Effects {No Background Sources)

Because different bacteria sources were modeled with distinct state variables in the model runs, the

effects of SSO-700 and the treatment facility discharges on Mill Creek water quality can be
evaluated. Figure 5-6 shows a comparison of in-stream Mill Creek E. coli densities near the SSO-700
discharge location (River Mile (RM) 13.6) for the three scenarios. The “jagged” in-stream E. coli
levels reflect the variability in the rainfall, the dynamic changes in hourly upstream flows, and the
variability in the SSO 700 overflow hourly volumes.
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Figure 5-6. In-stream Comparison of SSO 700 (and Facility) £. coli Loads into Mill Creek at River Mile 13.6.
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In the pre-facility scenario, the simulated in-stream levels from SSO 700 overflows exceed 300,000
cfu/100 ml, with an average density of approximately 135,000 cfu/100 ml over the 85 hours of
detectable in-stream response. With the current facility, the simulated in-stream levels from the
treatment facility and SSO 700 overflows exceed 65,000 cfu/100 ml, with an average density of
approximately 8,100 cfu/100 ml over the 46 hours of initial stream response (e.g. 3/5/11 through
approximately midday 3/6/11). With the future facility, the simulated in-stream levels from the
treatment facility and SSO 700 overflows approach 15,000 cfu/100 ml, with an average density of
approximately 3,500 cfu/100 ml over the same 46 hour period corresponding to the current facility
conditions. If the full 85 hour period that SSO 700 discharges in the pre-facility scenario were used
to calculate the average E. coli densities in the current and future facility scenarios, these values
would be less than 1,000 cfu/100 ml (970 and 610 cfu/100 ml, respectively). One final observation
from this figure is that with the treatment facility on-line, the creek returns to low levels
approximately 36 hours sooner than in the pre-facility scenario at this location.

Downstream profiles of in-stream water quality without background sources are presented in
Figures 5-7,10 and 11 for Day 2 (3/5/11), Day 3 (3/6/11) and Day 4 (3/7/11), respectively, of the
storm event. These are the days of the storm event when differences in the facility configuration
are most clearly articulated in the model results. The figures also show the E. coli water quality
standard of 235 cfu/100 ml as the dotted line. The figures show that the current facility achieves a
significant reduction in in-stream E. coli densities, dropping from approximately 200,000 cfu/100
ml in the pre-facility scenario to approximately 40,000 cfu/100 ml near the SSO 700 location. The
benefit is propagated downstream to the mouth of the creek. At the mouth, E. coli levels are
generally at least an order of magnitude smaller with the facility (current or future) than the pre-
facility scenario on the three key days of the storm shown in these figures. Lastly, by Day 4 of the
storm, in-stream bacteria levels in the scenarios with the treatment facility are at or below the
water quality standard criterion of 235 cfu/100 ml in the lower eleven miles of the creek, while in
the pre-facility scenario, in-stream levels from SSO 700 still near 50,000 cfu/100 ml. This suggests
that additional days of attainment of water quality standards can be achieved with the facility
scenarios if the loads from other background sources are not included.

—Pre-WWIP  «——Current Facility -~ Fulure Facility

1,000,000 - |
E 100,000 ' e . _ —
o i ! | i ] !
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Figure 5-7. Water Quality Model Spatial Profile on 3/5/11 (Day 2) without Background Sources.
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Monitoring data from the current SSO 700 demonstration treatment facility indicates that there has
been a significant reduction in the volume, duration and bacteria load of untreated discharges out
of the SSO 700 outfall, as well as significant reductions in the total bacteria load released into Mill
Creek near SSO 700, even for large storms (like the one used in this analysis) when SSO 700

overflows.

The results from the water quality modeling indicate that the current treatment facility improves
water quality in and downstream of the SSO 700 outfall. In-stream E. coli levels were reduced by
approximately 150,000 cfu/100 ml from the levels prior to the facility construction. This reduction
corresponds to ~ 70% reduction from pre-facility conditions. The contribution from SSO-700 to
the overall in-stream bacteria levels drops from approximately 90% (pre-facility) to less than 10%
at most in-stream locations. The demonstration treatment facility at SSO 700 provides over 13
miles of improvement in in-stream water quality, extending all the way to the mouth of the creek.
At the mouth, in-stream bacteria levels were reduced by approximately 70,000 cfu/100 m],
corresponding to ~30% reduction from pre-facility conditions. Additional investment in one more
storage tank at the demonstration treatment facility will significantly reduce loads and provide
more improvement in in-stream water quality. Loads and in-stream water quality bacteria levels
associated with facility improvements are approximately half of the current levels with the existing
treatment facility. Evaluation of modeling scenarios without background sources suggest that
additional days of water quality standard compliance can be achieved with the current and future
facility, though a longer term simulation would better quantify the benefits using this metric.

Recommendations to further define the benefits of the facility include extending the analysis period
to a typical year so that performance and benefits, can be evaluated over a range of environmental
and hydrologic conditions, and integrating the controls planned for other sources in the Mill Creek
watershed into a modeling scenario so that the benefit of the SSO 700 wet weather facility can be

put in context with the other investments in source controls.
6 Evaluating Effectiveness of the SSO 700 STF
6.1 FINDINGS FROM 2-YEAR EFFECTIVENESS STUDY

As previously described, the SSO 700 STF was required as a condition of a negotiated Consent
Decree with the United Stated Environmental Protection Agency (USEPA) and the Ohio
Environmental Protection Agency (OEPA). In conjunction with the Consent Decree, the June 2009
Final Wet Weather Improvement Plan (WWIP) specifies that MSDGC shall complete the SSO 700
Final Remedial Plan (FRP) by December 31, 2012. The Consent Decree also stipulates that a two-
year performance assessment report of the facility, including recommendations for optimizing
operations, be performed. To satisfy this requirement, the SSO 700 STF 2YES (Burgess & Niple,
2009) was completed by Burgess & Niple in December 2009 and was peer reviewed by Black &
Veatch. The 2YES identified a number of physical facility improvements and operational
modifications. Major findings of this study are summarized below:

e The system is capable of performing at least as well as was anticipated prior to the design.

e The system is sized properly to pump at least 30 mgd, store 3.6 MG, and to treat 15 mgd.

¢ The facility needs to be staffed during operation of the CEHRS and UV system.
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e The UV system would operate more effectively and more easily if several relatively small
modifications were made.
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o The facility has experienced foaming events resulting from the agitation of a surfactant in
the influent. The facility needs to be modified to provide anti-foaming sprays.

e Total Suspended Solids (TSS) data suggests two thirds (2/3) of the pollution released to the
stream came from storage tank overflows. One fourth (1/4) to one third (1/3) of these
releases can be eliminated by optimization of control strategies. These include the storage

tank fill sequence and the system start and stop sequence.

¢ For those infrequent events when the downstream interceptor remains surcharged even
when the SSO 700 STF is in operation, a different means of handling CEHRS sludge is
needed. Better backflow prevention at the interceptor should be investigated.

e Several smaller system modifications, which do not impact the facility treatment rating, but
do impact system monitoring and reliability, were identified. These included sample pump

location and handling of storm water in vaults.

The 2YES ultimately concluded that the facility was adequately sized and capable of producing an
effluent quality equal to or better than that anticipated during pre-design. Although this was the
conclusion of the 2YES, a number of physical and operational recommendations were made in
order to ultimately improve the performance, reliability and safety of the SSO 700 STF; refer to

Section 1.2.1.

6.1.1  2YES Physical and Operational Facility Findings

The 2YES provided detailed recommendations for changes to be made based on both physical and
operational findings at the SSO 700 STF (Burgess & Niple, 2009). These recommendations were
made in order to improve the performance, reliability, and safety of the STF. A summary of the
recommendations presented in the 2YES is presented in Table 6-1 below.

DESCRIPTION... ., s
Increase the set point stream water depth for diverting flow, thereby minimizing
flow entering into SSO 700 STF

Reinstall the influent sample pump at its current location but at a higher elevation

_AREA/ITEM
Pump Station

Install a sump pump in the pump station valve vault. Discharge to wet well
immediately under the top slab

Seal the electric conduit entering the pump station valve vault so as to eliminate
water intrusion

Yard Piping Add sump pumps to all valve and meter vaults

CEHRS System Reinstall the influent sample pump at its current location but at a higher elevation

Page
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Table 6-1. 2YES Physical and Operational Facility Recommendations

Spray nozzles or spray bars for foam control should be added to the CEHRS
effluent drop box. If additional foam control is required, these devices may also be
added at the CEHRS settling zone effluent launders

UV Disinfection System  Add a stilling well, foam control, and/or change the level device in order to secure
the continuity of the UV level control signal

Add spray nozzles or spray bars for foam control to the UV channel inlet and the
UV channel

Miscellaneous Items If foam is not controlled with spray nozzles and spray bars using plant water, it
may be necessary for the SSO 700 STF to use an anti-foaming agent

'OPERATIONAL DESIGN RECOMMENDAT!ONS

AREA/ITEM | DESCRIPTION

Pump Station Coordinate “off-elevation” set points for the pump station. CEHRS should be
adjusted to ensure that the pump station always turns off first

Electronic controls located in potentially submersible locations within valve and

Yard Piping
meter vaults should be modified from NEMA 4 rated to NEMA 6 rated enclosures

Storage Tanks Modify operation of ST-2 and ST-3 to operate as a single large tank. Close the
master tank drain valve and open the individual tank drain valves on ST-2 and ST-
3. If the modification does not eliminate short-term overflows from ST-2 while
ST-3 is being filled at rates higher than 15 mgd, then piping, valving, and controls
should be added to allow for the direct filling of ST-3

Use of ST-1 should be modified to allow for the storage of CEHRS sludge during
events when the downstream interceptor is above 8.0 feet, even with the
maximum operation of SSO 700 STF

CEHRS System Coordinate “off-elevation” set points for the pump station. CEHRS should be
adjusted to ensure that the pumps station always turns off first

Provide an alternate sludge handling methodology for times when the
downstream interceptor is above 8.0 feet. Recommended alternative means is to

provide ability to pump sludge to ST-1. Modify ST-1 operation to reserve top
500,000 gallons for sludge
OPERATIONAL DESIGN RECOMMENDATIONS . .~ .
AREA/ITEM D[.S(,RIPTION

CEHRS System The startup sequence should be Iengthened ThlS can be accomplished by either
extending time or increasing flow rate. Increase current 30 minutes at 3 MGD to

either 30 minutes at 6 MGD or one hour at 3 MGD
Do not make process variable changes more often than once per half hour if at all
possible

UV Disinfection System  Connect the UV system control panel to the plant control system

Limit the travel of the UV effluent weir gate to eliminate flooding or draining of
the UV channel on loss of level signal

Shorten the UV system restart time to as short a time as allowed by the
manufacturer

i
~ &

D
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Effluent discharge float

PACL storage tank

Solids recycled to pump station
Storage tank ringwall foundations

Support system hydraulics

Overall facility operation

Overall facility electrical system

Treatment building HVAC system
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Effluent discharge float malfunctions
Size presents chemical delivery constraints
Recycled solids impair CEHRS performance

Cracking has occurred; seepage observed from the surface
cracks when tanks are filling or full

Valve vaults flood on a frequent basis during storm events;
4-inch drain pipes serving valve vaults appear to be
undersized for the quantity of flow seeping into the valve
vaults. Also, high water levels in the pumps station wetwell
may result in back water conditions in the 4-inch drain
piping

Operation of the facility is hindered by valve vault flooding
and shorting out of valve actuators and/or their control
systems

Power surges and power harmonics occur resulting in
equipment failure

Low make-up air supply in electrical and UV disinfection
rooms; limited cooling of electrical room in summer

The findings and recommendations resulting from the peer review were focused on addressing
concerns posed by MSDGC and on providing answers to the questions presented below:

e Can 30 MGD of excess flow be delivered to the storage/treatment facilities?

e Can 3.6 MG be stored in the storage facilities?

Can 15 MGD be treated through the CEHRS facilities?

e  What are the observed deficiencies in the CEHRS process facilities?

What is the structural integrity of the storage tanks?

Is the storage tank ringwall foundation design adequate?

e Was the ringwall foundation construction completed per the plans and specifications?

e What are the observed deficiencies in the facility support systems, including heating,
ventilation and air-conditioning (HVAC), plumbing, electrical, and instrumentation and

control systems?

the facilities?

What improvements or modifications are required to achieve the original design intent of

A summary of the recommendations presented in the SSO 700 Facility Evaluation Report is offered

in Section 1.3.1 of this report.

J
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6.2.1 Facility Evaluation Report SSO 700 STF Proposed Modifications

A summary of the proposed modifications outlined in the SSO 700 Facility Evaluation Report (Black
& Veatch, 2011) is provided on the following page in Table 6-3. These modifications were presented
based on meeting the original 30 MGD design intent of the SSO 700 STF, and were limited to issues
within the facility and not in the outside collection system or system model.

Table 6-3. Summary of Proposed Modifications
' | MODIFICATION DESCRIPTION

_AREA/ITEM
Diversion chamber hydraulics

Diversion chamber / combined outfall sewer

hydraulics

Combined outfall sewer

Storage tank overflow pipelines

UV channel control

Effluent discharge floats

Instrumentation & Controls standards

PACL storage tank
Solids recycled to pump station
Storage tank ringwall foundations

Support system hydraulics

Overall facility operation
Treatment building HVAC system

Polymer system

Install a flexible flap gate on the downstream side of the
emergency overflow weir/opening at El. 545.50

Lower the two (2) 3-ft square sluice gates at the entrance to
the influent pump station wetwell to the extent necessary
to maintain the maximum wetwell evaluation of 535.00 ft
when influent flow exceeds 30 MGD

Construct a new parallel outfall sewer as part of a facility

expansion project for design flows greater than 30 MGD.
Connect the existing 18-inch storm sewer to the new outfall

sewer
Remove the Tideflex® check valves on the 36-inch pipelines
between adjacent storage tanks

Install foam control to improve UV level control

Replace the existing anchors with larger anchors or install
point level device monitors in lieu of floats

Upgrade instrumentation and controls system to meet
MSDGC Design Documentation Standards for
SCADA/PLC and I&C Systems

Provide an additional tank in another location, or possible a
single larger tank; building modifications may be required

Install a new solids sump and solids pump to pump solids
directly to additional onsite sludge storage

Remedial work should be performed that both seals the
cracks and strengthens the concrete ringwall

Replace portions of the existing valve vault drainage system
network with larger pipelines. Install a flap gate on the end
of the proposed larger drain pipe to eliminate any back
flows from the pump station wetwell. In addition, relocate
valve vault actuators to above ground to eliminate system

shutdowns
Replace the system based on assessment

Add wall louvers and automatic dampers to furnish make-
up air supply in electrical and UV disinfection rooms.
Incorporate HVAC improvements to satisfy UV control
panel temperature requirements

Install emulsion polymer system to improve CEHRS startup
efficiency

he]
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6.3 SSO 700 STF OPERATING STATISTICS
A reasonably complete data set is available for SSO 700 STF operation, and SSO 700 recorded
overflow data. Some upstream interceptor sewer flow data for the three-year period from July 2008
through June 2011 is also available. Some key statistics are developed in this section for that three-
year period to establish baseline operating conditions prior to making any proposed facility

improvements.

April and May of 2011 are excluded from the analysis due to over 18 inches of rainfall which
occurred during those two months. This is approximately double the normal amount for the two-
month period and is not representative of typical conditions. During this extreme wet weather
period, the CEHRS treatment facility operated for 539 hours, including 12 continuous days in April.
During the other 34 months of the analysis period, the facility operated a total of 778 hours, or an
average of a little less than 24 hours per month. Also, during this two month period, the storage
tanks overflowed a total of 85 MG. This is compared to 72 MG for the remaining 34 months, an
average of approximately 2 MG per month. The facility continued to be operated at maximum
capacity even though the storage tanks were full. This limited the untreated overflow volume from
the SSO 700 overflow manhole to approximately 5 MG during April and May of 2011. The total
overflow volume for the 34 months period was 40 MG, an average of just over 1 MG per month.

In spite of the presence of the SSO 700 STF, which removes up to 30 mgd of peak flow from the
EBMCI for about 3 hours, and 15 mgd thereafter, overflows from the SSO 700 overflow manhole
downstream of SSO 700 STF still occur an average of eight (8) times per year. This is an indicator of
the extent to which the EBMCI is undersized, and the amount of surcharging that occurs in this
overloaded interceptor sewer. Many segments of the EBMCI have capacity to convey less than 3
times the average dry weather flow, a condition that will be made worse when upstream relief
sewers are tied into it; refer to Section 4.2. Sewer depths in the 3.5-foot diameter EBMCI must reach
8 feet at the SSO 700 manhole for an overflow to occur. The SSO 700 STF overflow weir is )
overtopped when depth of flow in the EBMCI reaches 4.5 feet. The most important contributor to
SS0 700 overflows is a lack of downstream interceptor sewer capacity, as the sewer quickly fills
from the contributions of 8 Combined Sewer Overflow (CSO) underflow sewers located within
several thousand feet downstream of the SSO 700 overflow manhole.

A portion of the overflow from SSO 700 includes solids from the CEHRS process that are returned to
the interceptor sewer, making the discharge more concentrated than it would be without the
facility, or if there were solids storage facilities available at the facility. Any time that the CEHRS
facility is operated, it produces a waste solids stream of approximately 350 gallons per minute
(gpm) or about 0.5 mgd if operated for a full day. It was learned during the two-year performance
testing period that these solids could not be returned through the treatment process without
upsetting the process. Provision of solids storage at the SSO 700 STF site would help solve this
problem. An additional 0.6 MG of solids storage could potentially capture more than 85 percent of
the solids that are a part of the SSO 700 discharge. The solids capacity could be reserved in ST-1, as
suggested in the 2YES, but this would reduce the overall storage capacity of the storage facilities
from 3.6 MG to 3.0 MG. Alternately, an extra 1.2 MG storage tank could be provided, thereby
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increasing the total available storage volume to 4.2 MG while providing the needed 0.6 MG ek

solids storage. The extra storage tank would reduce both the annual tank overflow volume and the
SSO 700 overflow volume by approximately 10 percent, while potentially eliminating more than 85
percent of solids that would otherwise be discharged by SSO 700.

Fifty wet weather events occurred from the completion of construction of the SSO 700 STF until the
end of March 2011. The 3.6 MG of storage capacity was exceeded 33 times, about 67 percent of the
time. Six tank overflows occurred due to the CEHRS being out of service (three times during
replacement of fine screens; three times due to control malfunctions). Storage tank overflows
occurred during 20 percent of the events due to the tanks being partially full at the beginning of an
event or to some spillage from ST-2 before ST-3 was completely filled.

7 SSO 700 Final Remedial Plan Components
7.1 PLAN COMPONENT 1: UPGRADES TO SSO 700 STF

The Plan includes continued operation of the existing SSO 700 STF, with several facility upgrades to
improve its reliability, effectiveness and operational safety. A summary of the recommended
modifications is in Table 7-1. These modifications are limited to issues within the facility and not in
the outside collection system or system model. As such, they can provide improved reliability and
performance without being dependent on the regional issues associated with the collection and

interceptor system.

Table 7-1. Summary of Proposed Modifications

AREA/ITEM ‘| MODIFICATION DESCRIPTION

1 Interceptor Chamber / Combined  Provide controls to allow throttling of the two (2) 3- foot square
Outfall Sewer Hydraulics Controls  sluice gates at the entrance to the influent pump station wetwell

Install a new PACI storage tank adjacent to the existing bulk
storage tank; perform necessary building modifications for
additional tank

Install a new CEHRS solids pump station, and new solids force
main between the new pump station and proposed storage tank

2 PACL Storage Tank

3 CEHRS Solids Pump Station

Replace portions of the existing valve vault drainage system
network with larger pipelines. Install a flap gate on the end of
the proposed larger drain pipe to eliminate any back flows from
the pump station wetwell. In addition, relocate valve vault
actuators to above ground to eliminate system shutdowns

4 Support System Hydraulics

Replace all valve actuators with above-grade standard electric
actuators, and incorporate actuator protection from vehicular

traffic

5 Valve Actuators

6 Treatment Building HVAC System  Evaluate and design needed heating, ventilation, and air
conditioning (HVAC) improvements for the control and UV

rooms
Install a foam control system. Install foam control to improve UV

7 Foam Control
level control
8 Instrumentation & Controls (I&C)  Upgrade I&C systems, thereby eliminating existing DeviceNet,
Standards Foundation Fieldbus, and Profibus networks, to meet MSDGC

Page
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10

11

12

13

14

Electrical System Improvements
Polymer System

Overall Facility Operations

Sludge Storage Tank

Treatment & UV Building HVAC
System

Water Pressure Booster System

mage” I8

Design Documentation Standards for SCADA/PLC and 1&C
Systems

Electrical System improvements, including upgrade of Influent
Pump No. 1 with an 18 pulse AFD

Replace the existing polymer system with an emulsion polymer
system to improve CEHRS startup efficiency

Modify standard operating procedures based on assessment

Install a new 1.2 MG sludge storage tank (ST-4) for storage of
CEHRS solids and facility influent; associated tank
appurtenances and yard improvement

Construct a new air-conditioned room in the UV building to
house the UV Control Panels (required by UV manufacture’s
equipment for proper operation)

Install a new water pressure booster system with break tank and
air gap to supply NPW loads at the facility

A revised schematic of SSO 700 STF, including the major proposed modifications presented in Table
7-1, is presented in Figure 7-1. The approximate physical location of each proposed interim
recommendation presented in Table 7-1 is also indicated by its corresponding number in Figure

7-1 below,
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7.1.1 Opinion of Probable Costs Mﬁé
A summary of probable costs for the proposed improvements to the SSO 700 STF is provided in

Table 7-2. Costs are presented in first quarter 2012 dollars.

Table 7-2. S50 700 STF Improvements Costs (First Quarter 2012 dollars)

: COST (2012 DOLLARS)
221,000

COST COMPONENT

Pre-Construction Services

Miscellaneous Expense 100,000
ROWand Easements 50,000
Total Construction Cost 7,380,000
Project Contingency 738,000
Construction Services 664,300
Capital Interest 465,000
9,618,300

TOTAL CAPITAL COST

The engineering costs (pre-construction services, miscellaneous expense, and ROW and easements)
of $371,000 have been included in the 2013 Capital Improvement Plan (CIP) scheduled for
adoption by the Hamilton County Board of County Commissioners on December 19, 2012. The
construction cost items (construction cost, contingency, construction services, and capital interest)
of $9,247,300 will be presented for construction legislation approval approximately 90 days prior
to advertisement of construction bids later during 2013.

In addition to the SSO 700 STF project costs, the 2013 CIP includes approximately $300,000 for
preliminary work associated with the integrated planning for a longer term final remedy, relating to
Plan Component 2 below. These funds have been included in the $1,500,000 appropriation for the

2013 Strategic Watershed Plan Allowance (Project ID 10180905).

7.1.2  Implementation Schedule
The S50 700 STF Improvements project should be implemented expeditiously to improve the
performance, reliability, and safety of the facilities. The improvements can be constructed in

approximately 18 months.
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7.2 PLAN COMPONENT 2: INTEGRATION WITH LOWER MILL CREEK FINAL
REMEDY

The final solution at SSO 700 will be coordinated with a final remedy in the Lower Mill Creek.

The LMC Study developed and evaluated LMCPR alternatives based on the requirement that those
alternatives fit into a final remedy concepts in the Lower Mill Creek. Those broad LMCFR concepts
discussed in the LMC Study included a Grey Alternative a Sustainable Infrastructure Alternative
and a Hybrid Alternative. Because this SSO 700 FRP was undertaken in parallel with the LMC
Study, but without the benefit of a confirmed direction on any Revised Original LMCPR and no more
than the broad LMCFR concepts discussed, this study examined a limited suite of regional solutions,

as shown in Appendix A.

The LMC Study and the suite of options for which detailed evaluation were completed in this study
confirm that traditional “gray” solutions alone will be prohibitively expensive and that full
Integrated Planning evaluation of additional options and approaches is required to achieve cost-
effective, integrated watershed solutions, as is contemplated for the LMCPR. The LMC Study
confirmed that further evaluation of remedial measures for the LMCFR will require extensive
wastewater system improvements integrated with stormwater controls and other community
goals. Wet weather overflows and flooded manholes upstream and downstream of SSO 700, which
are part of the LMCFR equation, require solutions that likely will increase the peak flow to the SSO
700 STF and the SSO 700 outfall. A comprehensive LMCFR solution also is required to mitigate
existing 550s, CS0s, and flooded manholes north of the vicinity of the Hamilton County Fairgrounds

(Carthage area).

A fully integrated approach via the LMCFR will allow the Defendants and MSD, with the multiple
relevant jurisdictions and multiple owners of infrastructure, to examine a much broader set of
options for reducing RDI/I and storm flow than was possible in the context of this study.
Communities across Ohio and beyond are looking at innovative approaches and sustainable
measures through small and large green infrastructure, source control actions on private property
and integrating wet weather concepts with ongoing development and redevelopment, even in areas
that include nominally “separated” sanitary and storm sewers. This integrated process, the same
used in the LMCPR Study, is required for the LMCFR and ultimately for SSO 700.

As part of that process, MSD has already initiated preliminary work that will enable it to undertake
SWEPP analyses in the relevant areas. The SWEPP analyses and integrated approach also include
an expansive public engagement process in order to draw out a full range of potential options.
Concepts for the applicable SWEPP and public engagement process are outlined below.

7.2.1 SSO 700 Watershed SWEPP
MSD has begun a planning for a potential future SWEPP for the East Branch Mill Creek Watershed
which preliminarily identifies opportunities for source control. This was previously described in

Section 3.4.1.

The following is a conceptual outline of potential tasks and approach for moving forward.
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7.2.2 Conceptual outline for Sustainable Infrastructure Integrated Watershed Plan (SWEPP)
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An integrated watershed plan for the East Branch Mill Creek SSO-700 sewershed/watershed as it
relates to the adjacent watersheds of Upper South Branch and Winton Lake and the interceptors
that impact SSO 700 will utilize a holistic, watershed-based approach to identify sustainable and
cost effective source control, conveyance & storage and product control opportunities that provide
SS0/CSO control, stormwater management, interceptor, asset management and water quality
improvements. As outlined in the MSD Integrated Sustainable Watershed Management Manual, this
approach to watershed management integrates these objectives with the mechanism to attain

water quality goals.

Using these lessons learned from the Lower Mill Creek Study, the SWEPP analyzes and enhances the
relationships among the environment, infrastructure, the economy, transportation, communities
and neighborhoods, and other characteristics of the watershed. In this particular SWEPP
application, expansive engagement of the multiple community elected leaders, staff and residents
will be vital to identifying the fullest range of options that have community support.
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Appendix A

Detailed Analysis of Three Potential Regional Solutions
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Appendix A demonstrates the detailed examination undertaken as part of the LMC Study and this
$50700 Final Remedial Plan. Within the limited constructs available, and without the ability to fully
utilize an integrated planning framework, three regional potential approaches were analyzed in
detail. All of them are prohibitively costly and do not represent acceptable options for the
foreseeable term. The detailed examinations are included here to demonstrate the intricate
interconnections in this system identified by the LMC Study and this SSO 700 FRP.

PLANNING FRAMEWORK

The SSO 700 STF is undersized for any additional relief sewers constructed upstream to alleviate
other SSOs and flooded manholes. In the context of the LMC Study, significant facilities were
examined in the vicinity of Carthage to either treat or convey wet weather flows as part of an
overall Mill Creek Basin long-term wet weather control strategy. Recognizing these important
factors, the planning framework for the SSO 700 Final Remedy alternatives included the following

key elements:
e Updated sizing of the SSO 700 STF for existing conditions.

e Consideration of wet weather flow reduction measures that would reduce rainfall
derived infiltration/inflow in upstream sanitary sewers.

e Consideration of CSO control measures that would capture less combined sewage flow
downstream of SSO 700 to free up wet weather conveyance capacity in the EBMCI.

e Updated sizing of the SSO 700 STF for Future Scenario A, in conjunction with
implementation of 2009 WWIP projects proposed to mitigate upstream SSOs and

flooded manholes.

e Updated sizing of the SSO 700 STF for Future Scenario B, in conjunction with
implementation of 2009 WWIP projects plus additional projects identified to further
mitigate upstream SSOs and flooded manholes.

e Sizing of an EBMCI Relief Interceptor to supplement the SSO 700 STF to convey excess
peak wet weather flows downstream to the vicinity of the Hamilton County Fairgrounds
(Carthage), where a dry/wet weather treatment facility could be constructed, or where
the flow could be discharged into an extension of a proposed Mill Creek Tunnel.

e Sizing of an EBMCI Relief Interceptor to replace the SSO 700 STF to convey excess peak
wet weather flows downstream to the vicinity of the Hamilton County Fairgrounds
(Carthage), where a dry/wet weather treatment facility could be constructed, or where
the flow could be discharged into an extension of a proposed Mill Creek Tunnel.

A preliminary project list, developed to provide a “short-list” of Final WWIP projects needed to
mitigate SSOs and flooded manholes upstream of SSO 700, is presented in the table below. This list
is comprised of the projects included as Scenario A within the FRP. As noted above, these listed
projects are in basins that have yet to undergo SWEPP analysis to evaluate source control,

watershed and sustainable solutions.

Pape
=8 e
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Scenario A Preliminary Project List

10240011

10240275

10240012

10240031

10142100

10142180

10142200

10142120
10140340

10140120

10142060
10140000

10142080

'PROJECT No,
10280122.53

PROJECT NAME

Carpenters Run Pump Station
Ohio Avenue Sewer Replacement

S50 603 & 704 Improvements (CAPP
007)

Sharon Industrial Park PS Replacement

Benson Street Sewer Replacement
(CAPP 010)

CS0 511 Regulator Improvements

CS0O 508 Sewer Separation
(S0 513 Sewer Separation

CS0 512 Regulator Improvements

Columbia Ave & Reading Rd - §S0 1020
Conveyance Sewer (CAPP 010a)

Sharonville/Evendale Relief Trunk
Sewer to Cooper Creek (CAPP 003
continuation)

CS0 507 Regulator Improvements

1-275 & Springfield Pike - S0 1048
Conveyance Sewer Phase 1 (CAPP 001 &
001a completion)

CS0 509 Regulator Improvements

COMRS MIN
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DESCRIPTION

No model modification as pump station is
upstream of model extents

No model modification as sewer is upstream of
model extents

Replacement of 18 inch trunk sewer with a larger
sewer from Cooper Creek Phase 2 Relief Sewer
junction to 5S0 603

Pump inlet is MH 44201006. Pump capacity
increased to 300 gpm

Existing sewers replaced with larger diameter
sewers to alleviate SSO 1001

Eliminated CS0 511 and connected upstream
sewer to the proposed Mill Creek Interceptor
Relief Sewer

Raised diversion weir upstream of CSO 0.5 ft

Modeled upstream partial sewer separation by
reducing wet weather contribution area by 60%

Raised diversion weir upstream of CSQ by 0.5 ft

Trunk sewer replacement and relocation in Hunt
Rd. and Columbia Avenue to alleviate SSO 1020

Connects to 66” and 30” trunk sewers north of
Glendale-Milford Rd to relieve the 39" SS 216

Raised diversion weir upstream of CSO by 0.25 ft
Completes the replacement of undersized.sewer

segments to alleviate SSO 1048

Raised diversion weir upstream of SO by 0.5 ft

UPDATED STORAGE / TREATMENT SIZING FOR EXISTING CONDITIONS

Using the updated sewer model with a 2
43 mgd CEHRS Facility would be requir
overflowing at SSO 700 (i.e. no more th

"year return interval storm event, it was determined thata
ed in addition to the existing storage basins to control
an one overflow every two years).

EBMCI PARALLEL CSO CONSOLIDATION SEWER

Between SSO 700 and Carthage (a distance of a
underflow is diverted into the EBMCI. The a

pproximately 3 miles) there are 8 CSOs where
pproximate maximum underflow that can be delivered

to the EBMCI during wet weather conditions is shown in relationship to the maximum dry weather

flow (DWF) for each CSO tributary area in in the t

able on the following page.



COM'RS MIN
VOL. 328

DEC 16 2012

Metropolitan Sewer District of Greater Cincinnati ! $S0 700 Final Remedial Plan

Maximum Underflow and Average Dry Weather Flow at CS0s Between SSO 700 and Carthage
MAXIMUM DRY PEAKING FACTOR FOR

TYPICAL YEAR PEAK TOTAL » 7_
No. | UNDERFLOW, MGD WEATHER FLOW, MGD | INTERCEPTED FLow
514 5.32 0.032 165
513 3.58 0.635 6
510 0.44 0.013 34
509 0.58 0 i
507 5.63 0.341 17
490 3.83 0.029 133
TOTAL 19.38 1.050 18

One option considered as a part of Alternative 3 is to construct CSO consolidation sewers to convey
all flows from the CSOs upstream of Carthage in excess of 3 times maximum DWF to Carthage for
processing through an EHRT facility. This inflow limitation would free up some wet weather
capacity in the EBMCI, as shown by the values in the following table,

e MAXIMUM FLOW
: ES MAXIMUM DRY ' | REMOVED FROM THE
WEATHER FLOW, MGD EBMCI DURING WET
: WEATHER , MGD
0.10 5.22
513 358 _ 1.91 _ 1.67
510 0.44 0.04 0.40
509 0.58 0.001 0.58
507 5.63 1.02 4.61
49<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>