Chapter 1 - Introduction

1.1

INTRODUCTION

The City of Lima’s wastewater collection system includes over 200 miles of
combined and sanitary sewers, with the inner ring of the City consisting primarily
of combined sewers while the separate sanitary sewers are predominantly in the
outer ring areas of the City. In the combined sewer area, the City operates five
regulating structures that control the majority of combined sewer overflows
(CSOs) that discharge to the Ottawa River. In addition to these large CSO
structures located in close proximity to the River, smaller upstream regulators
also discharge CSOs to storm sewers that ultimately make their way to the
Ottawa River and tributary streams such as Pike Run.
This document is an update to the City of Lima’s previously submitted CSO Long
Term Control Plan (LTCP). The goal of this LTCP is to control CSOs in a costeffective manner that takes the entire collection system into consideration. To
that end, plan development has been closely coordinated with consulting teams
preparing concurrent plans related to sanitary sewer overflow (SSO) control and
master planning for the wastewater treatment plant (WWTP). This holistic
approach will ensure a system-wide capital improvement plan that meets
regulatory requirements and improves water quality while remaining affordable to
rate payers.

1.2

BACKGROUND

The City of Lima submitted their original LTCP to Ohio EPA in July 1998 and it
was subsequently approved in December 1999. At that time the City began
proceeding with the following steps towards implementing that plan:
•

2002 – Installation of the fine screens on the 5 major Ottawa River
CSOs

•

2002 – Flow monitoring to support detailed modeling of the upstream
CSO regulators

•

2003 – Inspection of 1,200 combined sewer system manholes to
determine connectivity, pipe sizes and invert elevations to support
updates to the hydraulic model

•

2005 – Development of recommendations for controlling the upstream
CSO regulators

•

2006 – Purchase of Simmons Field, site of proposed CSO storage tank

•

2006 – Additional flow monitoring to support more detailed hydraulic
modeling of the downstream CSO system
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•

2006 – Replacement and rehabilitation of river gates and in-line sewer
gates

•

2007 – Submittal of downstream CSO hydraulic modeling calibration
report to USEPA for approval

•

2007 – Additional flow monitoring to provide additional calibration data
for modeling efforts

•

2008 - Submittal of revised downstream CSO hydraulic modeling
calibration report to USEPA for approval, approved in August 2008.

It should be noted that in the spring of 2005, the City was notified by USEPA that
the original LTCP would have to be updated to better comply with CSO Policy.
Starting at that time, the City began to work closely with USEPA in developing
the components of the updated LTCP in order to ensure regulatory compliance.
1.2.1 Nine Minimum Control Summary
In addition to the extensive work detailed above, the City has also documented
their activities related to compliance with the Nine Minimum Controls defined in
USEPA’s CSO Policy:
1. Proper operation and regular maintenance programs for the sewer
system and the CSOs
2. Maximum use of the collection system for storage
3. Review and modification of pretreatment requirements to assume CSO
impacts are minimized
4. Maximization of flow to the WWTP for treatment
5. Prohibition of CSOs during dry weather
6. Control of solid and floatables materials in CSOs
7. Pollution Prevention
8. Public Notification to ensure that the public receives adequate notification
of CSO occurrences and CSO impacts
9. Monitoring to effectively characterize CSO impacts and efficacy of CSO
control
The City of Lima’s Combined Sewer Operational Plan was submitted to Ohio
EPA in October, 1995 with a later revision in May, 1999 in compliance with
NPDES requirements. Ohio EPA approved the final report in July, 1999. The
conclusion of the report was that the City’s existing programs and practices
achieve the goals of many of the Nine Minimum Control measures. However, as
part of the report, recommendations were to provide improvements in various
areas of the control measures. These improvements have been accounted for
during development of this update to the Long Term Control Plan:
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1.3

•

Related to the sixth control, fine screens were installed on each of the
five major Ottawa River CSOs.

•

Signage installed along the river near CSO outfall locations notifying of
public health risks

•

The wastewater treatment plant has had two stress test reports
prepared to ensure compliance with the Maximization of flow through
the WWTP requirement.

DOCUMENT ORGANIZATION

The approach to developing the LTCP is specified in EPA’s CSO Control Policy
and Guidance Documents, and involves the following elements that will be
discussed in the following Chapters:
•

Chapter 2: System Characterization summarizes the characterization
of the Ottawa River including sensitive areas, sewer system
characterization and CSO discharge characterization

•

Chapter 3: Modeling and Monitoring describes the flow and rainfall
monitoring programs undertaken to support hydraulic modeling efforts.
In addition, this chapter discusses the development and calibration of
the hydraulic model.

•

Chapter 4: System Optimization provides details related to system
improvements that are common to all alternatives and form the basis
for the Baseline Condition of the system.

•

Chapter 5: CSO Technology Screening describes the available
technologies for controlling CSOs.

•

Chapter 6: Basis of Costs provides the basis of cost information used
in developing planning level cost estimates for the alternatives
evaluation effort.

•

Chapter 7: Alternatives Development and Evaluation describes the
alternatives evaluated for controlling CSOs.

•

Chapter 8: Public Participation describes the public participation
process to educate citizens.

•

Chapter 9: Selection of Recommended Plan provided detailed
information on the selected control plan including control level analysis
(knee of curve), operational plan and implementation schedule.
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•

Chapter 10: Compliance Monitoring Program discusses the
compliance monitoring program that the City will use to assess the
impact of the LTCP as it is implemented.

•

Chapter 11: Financial Capability Assessment summarizes the
quantification financial indicators used to assess the affordability of the
proposed LTCP.
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2.0

INTRODUCTION

The chapter presents the characterization of the sewer system as well as the
CSO discharge receiving water, the Ottawa River and Pike Run. This
information is used during the LTCP development to evaluate water quality
impacts from CSOs and for analysis of
CSO control alternatives.

2.1 RECEIVING WATER
CHARACTERIZATION
Combined sewer overflows from the
City of Lima’s combined sewer system
discharge to the Ottawa River and
Pike Run. As part of the preparation
of this update to the Long Term
Control Plan, historic data related to
characterization of these receiving
streams was reviewed and relevant
information has been summarized in
this chapter. Past reports referenced
in this chapter include:
•
•

•

Pike Run

City of Lima Water Quality Impacts Study, Montgomery Watson, October
1997
Biological and Water Quality Study of the Ottawa River Bain (1996) Allen
and Putnam Counties, Ohio, Ohio EPA Division of Surface Water,
December 31, 1998.
Ottawa River Study, URS Consultants, July 1993.

In addition to these reports, valuable information was provided by the Ottawa
River Coalition, the environmental stakeholder of the river, as well as City
personnel drawing on their knowledge of the River.
2.1.1 Ottawa River Overview
The Ottawa River serves as the receiving water body for most CSO discharges in
the City of Lima. The river originates northeast of Lima at the confluence of Hog
Creek and Little Hog Creek. Hog Creek and Little Hog originate further east in
Hardin County.
The Ottawa River flows through the City of Lima from northeast to southwest and
serves a drainage area of 128 square miles upstream of the City’s combined
sewer area. A series of five low-head dams exists on the River throughout the
City. These low head dams were constructed to improve river aesthetics by
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creating attractive pools and reduce odors and mosquito breeding during the
summer and fall months of the year. Prior to construction of the dams, low flows
during summer months would result in a muddy streambed with little to no water.
All river flow through the City occurs through this series of dams. In addition to
the low-head dams, the Ottawa River within the City of Lima has been further
modified by the replacement of some of the natural stream banks with vertical
concrete walls and channelization from High Street downstream to Collett Street.
Within the City of Lima the banks of the river are mainly populated with
residential and commercial/business districts but there are also industrial uses
including quarries as well as three city parks (Schoonover Park, Faurot Park and
the Collett Street Recreation Area, otherwise known as Simmons Field). In
addition to those parks, there is a bike/walking path along the river. While the
majority of the Ottawa River watershed is agricultural, within the City of Lima, the
predominant land use is residential (nearly 45%). Other significant land uses
within the City include public (18%) and industrial (16%). Figure 2.1 shows the
Ottawa River with respect to the City of Lima’s combined sewer area.
From 1989 until 1999 the river flows averaged 115 cfs. Flows during that same
time period ranged from 0.5 to 4,590 cfs1. Flows are predominantly highest
during spring months and lowest during late summer and fall months. The 7Q10
(seven day consecutive low flow with a ten year return frequency) for the Ottawa
River at Lima is about 2 cfs. The river generally has a moderate slope, and a
moderate to slow current speed during low flow periods. Slopes vary between 08 ft/mile, with the majority of the river averaging around 4 ft/mile2. Through the
course of a year, river flow characteristics vary widely from very low flows to
extremely high flows. Storm events displace sediments and high sediment loads
commonly occur during runoff periods. Substrate types are gravel, boulders,
sand and silt, varying in dominance depending on the location in the river and
storm events that tend to displace sediments3.
The study area of the Ottawa River is located in the Eastern Corn Belt Plains
(ECBP) eco-region, a rich agricultural area. The relief in the upper portion of the
watershed in Allen and Hardin Counties ranges from nearly flat to gently rolling,
with some steeper areas along streams and the three end moraines. The end
moraines are subject to severe soil erosion.
Soils in the ECBP portion of the watershed are derived from glacial till materials.
Soils in the Morley-Blount-Pewamo association are found in the upstream,
ECBP, areas of Hardin and Allen Counties. They are characterized as light
colored, somewhat poorly drained, fertile soils of the till plains and moraines.

1

USGS National Water Information System. http://waterdata.usgs.gov/nwis
Ottawa River Study, URS Consultants, July 1993.
3
Ottawa River Study, URS Consultants, July 1993.
2

City of Lima, Ohio
DRAFT Long Term Control Plan

2

Chapter 2 – System Characterization

The most common land use in the Ottawa River Watershed is grain farming,
which, due to poorly draining soils, involves many artificial drainage systems to
allow for row crop farming. Many small streams have been extensively
channelized to support these drainage ditch systems. Much of the farmland is
comprised of highly erodible lands (HEL) soils that end up in the streams due to
wind and water erosion. However, conservation programs are being promoted
by the Natural Resources Conservation Service (NRCS) and local Soil and Water
Conservation Districts throughout the watershed. In 1995 the Ottawa River
Coalition, a local watershed action group, received a Section 319 grant from Ohio
EPA to implement non-point source pollution programs including, among other
things, erosion control and riparian protection projects.
As part of the 1993 Ottawa River Study, a physical characterization was
performed on the river between River Mile 46 (Thayer Road) and River Mile 25.3
(Piquod Road) by URS Consultants. Collected data included site specific
information on natural conditions such as substrate type, aquatic vegetation,
water clarity, amount of shade, type of habitat (riffle, run, pool), natural drainage
characteristics and other unique characteristics. Man-made conditions such as
land use, dams, CSO outfalls, paved areas, bridges, highways, discharge pipes
and visible pollution were also noted. The river was divided, for discussion, into
three segments:
•
•
•

Upstream of the City of Lima – Thayer Road (RM 46) to Metzger Dam
(RM 43.2)
City of Lima - Metzger Dam to Shawnee Road (RM 35.4), and
Downstream of the City of Lima – Shawnee Road to Piquod Road (RM 25)

2.1.1.1Summary of 1993 River Characterization
NATURAL CONDITIONS

Stream habitats of the upstream portion of the Ottawa River Study area were a
series of riffle/run/pool complexes. There were numerous sand bars supporting
rooted vegetation and live mussels. The primary substrate type was gravel,
although other types such as sand, bedrock and silt were also apparent. Small
and large trees lining the edges of the river contributed to undercut banks. The
canopy was mostly open with shade only in limited areas.
Depths ranges between one-half to three feet and river widths ranged from 100
to 150 feet.
Within the City, stream habitats were primarily pools connected by short runs due
to the five low-head dams. Pooling behind the dams resulted in slower flow and
allows sediments to drop from the water column, increasing water clarity. There
was less riparian vegetation and shade through town. Several of the river banks
had been reconstructed with concrete or were stripped of vegetation. The
predominant substrate types were gravel and silty sand.
City of Lima, Ohio
DRAFT Long Term Control Plan

4

Chapter 2 – System Characterization

In the downstream portion of the study area were long slow runs or pools
connected by short riffles. There were occasionally sand bars associated with
riffles that supported rooted vegetation. No live mussels were seen. Stream
width ranges from 200 to 300 feet and depths were normally 1 to 2 feet. Clarify
near Shawnee Road (RM 35.4) was good but because poorer downstream as
color went from green to brown. Increased siltation appeared to be responsible
for changes in color and clarity. There were large trees lining most of the banks
and undercut banks were present. River width was such that the river was not
shades except near the short.
MAN-MADE CONDITIONS

In the upstream portion of the study area, conditions were dominated by
agriculture with other potential non-point pollutant influences including quarries, a
golf course, rural highways and an interstate highway. There were three lowhead dams and several drainage pipes. River channelization was apparent only
in the vicinity of bridges. The most evident pollutant source was silt coming from
recently plowed agricultural fields. In some cases, agricultural drainage tiles
discharges directly into the river.
Within the City limits, conditions were dominated by a series of five low-head
dams, channelization and concrete or rip-rap banks. Except in the vicinity of park
land, there was very little natural habitat. Pollutant sources included storm and
combined sewer outfalls, and quarries. Other drainage outfalls were seen; the
apparent effect of these was a change in water color. Further downstream, in this
middle reach, were the three major dischargers (Lima WWTP, BP Refinery, and
BP Chemicals).
In the downstream portion of the study area, man-made effects were primarily
from agriculture and rural highways. This reach is also influenced by the
Shawnee WWTP #2. There were no obvious pollution (or cleansing) effects
associated with the influence of the Little Ottawa River. Occasional small
residential areas were present in this reach and there was one low-head dam at
Allentown. Potential pollutant sources, other than the WWTP, were primarily
agricultural.
2.1.1.2 Point and Non-Point Sources of Pollution
According to Ohio EPA’s 1996 Biological and Water Quality Study of the Ottawa
River, the River is impaired by a combination of point and non-point sources of
pollutants:
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River /
Stream

Non-Point Sources

•
•
•
•
•
Ottawa •
River (in •
vicinity •
of
•
Lima’s •
CSOs) •
•
•
•
•
•

Pike
Run

•
•
•
•

BP Oil L-5 Landfill
Agriculture
Crop Production
Livestock
pasture/feedlots
Specialty Crops
Hydromodification
Storm Sewers
Sanitary Sewers
Surface Runoff
Wastewater
San. Landfill
In place pollutants
Surface Mining
Dam Construction
Sludge
Industrial land
treatment
Agriculture
Crop Production
Hydromodification
Storm Sewers

•

•

•
•
•

Non-Point
Source
Pollutants
Total
suspended
solids (TSS)
Nitrogen
compounds
(NH3-N, NO3N)
Phosphorous
BOD
oil and
grease
leachate

Point
Sources

•
•

•

•
•

•

•

•
•

Total
suspended
solids (TSS)
Nitrogen
compounds
(NH3-N, NO3N)
Phosphorous
BOD

•
•

Point Source
Pollutants

Lima
WWTP
Clark Oil
(now the
Husky
Lima
Refinery)
PCS
Nitrogen
Ohio, LP
CSO
Discharges
SSO
Discharges

•
•
•
•
•

Bacteria
CBOD5
Ammonia
Selenium
Nitrogenous
wastes
(including
urea)

CSO
Discharges
American
Bath
WWTP

•
•
•

Bacteria
CBOD5
Ammonia

Immediately downstream from the Lima WWTP, significant sources of urban
pollution include leachate from the BP Oil L-5 Landfill and industrial effluent from
PCS Nitrogen Ohio. Throughout the City of Lima the Ottawa River is impaired by
runoff from heavy manufacturing facilities and runoff or spills from petroleum
transfer and tank farm facilities.
Table 2.1 (excerpted from the 1993 Ottawa River Study and updated with know
revisions) summarizes the point source dischargers to the Ottawa River along
with the permitted pollutants. Discharges within the City limits have been
shaded.
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Table 2.1: Inventory of Ottawa River Study Point Source Discharges
NPDES or
other I.D.

Discharger
Name

Discharger
Address

2IJ00014

National Lime
and Stone Co.

State Rte. 61 &
Sandusky Rd.

2PG00027

Allen Inn

3125 Ada Rd.

2PG00017

Marimor
School

2550 Ada Rd.,
Lima

44.05 Ottawa R.

2IG00012

BP Oil Co.
Lima Plant

1000 Hanthome
Rd., Lima

42.90 Ottawa R.
1.15 Lost Creek
3.33, 3.42, 42 UT

Tot. Resid. (non-filt.),
O&G, NH3, FCB, Cl,
CBOD5

Procter and
Gamble
National Lime
and Stone Co.

Reservoir &
Mumaugh Rds.

42.90 Ottawa R.
4.10 Lost Creek
41.26, 41.27,
41.38 Ottawa R.
Storm sewer to
UT
of Ottawa Rd.

None

2IN00038
2IJ00013
2IC00061
-------OH0095206
--------------**
--------------2II00006

Metokote Co.
Lovers Lane
CSO
Ernst
Enterprises
Central
Avenue CSO
McDonel
Street CSO
Superior
Coaches
Heindel Street
CSO
Collett Street
CSO
BP Oil Co.
Lima

2PE00000*ED

Lima WWTP

OH0003611

Buckeye
Terminals,
South
Terminal
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1314 Findlay Rd.
1334 Neubrecht,
Lima

River Mile
45.32, 45.33,
45.34 Ottawa R.
44.05 Ottawa R.
0.01 UT

Lovers Lane, Lima

40.1 Ottawa Rd.

355 S. Central St.,
Lima

Outfall E. of
Central St.

Central Ave., Lima

39.5 Ottawa R.

McDonel Street,
Lima

39.0 Ottawa R.

600 E. Wayne St.

Ottawa R.

Heindel Street,
Lima

38.9 Ottawa R.

Collett Street, Lima

38.6 Ottawa R.

817 W. Vine St.,
Lima

Storm sewer to
Ottawa R.

South Collett Street

37.7 Ottawa R.

1500 W. Buckeye

37.69 Ottawa R.
0.6 UT

Permitted Pollutants
Tot. Non-filt. Residue
SS, CBOD5, NH3, FCB,
DO
CBOD5, SS. NH3, FCB

Tot. Non-filt. Residue
None

TSS, pH,

Storm and Cooling

None
COD, NO2-N, NO3-N, Cd,
BOD5, SS, O&G, NH3-N,
P(T), FCB, Cr(+6), Cr(T),
Cu, Pb, Ni, Zn, Hg
BOD5, CBOD5, TSS, pH,
O&G,TP, TOC,Toluene,
Benzene,Ethylbenzene,
Phenol, Napthalene,
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NPDES or
other I.D.

2IG00001*FD

Discharger
Name

BP Lima
Refinery

Discharger
Address

1150 South Metcalf
St., Lima

River Mile

37.1 Ottawa R.

OH0002615

BP Chemicals,
Inc., PCS
Nitrogen

Fort Amanda and
Adgate Roads,
Lima

36.9 R.

2IG00018

BP Oil Co.
Pipeline

1783 Buckeye Rd.,
Lima

35.83 Ottawa R.
0.22 UT
0.65 UT

2II00023

Ashland Oil,
Lima

2PB00048

Cridersville
WWTP

575 Buckeye Rd.,
Lima
N.W. of Village at
dead-end of KellDan Ave.

2PY00001

Indian Village
MHP

2II00013
OH0111198
2II00002

2PK00002*ED

Buckeye
Pipeline Co.
Joint Systems
Manufacturing
Center
Mid-Valley
Pipeline Co.
Shawnee #2
WWTP

3050 Delong Rd.

3250 S. Dixie Hwy.

35.3 Ottawa R.
Little Ottawa
35.30 Ottawa R.
4.68 Little
Ottawa R.
35.30 Ottawa R.
5.72 Little
Ottawa R.
1.07 Freed Ditch
Storm sewer to
Ottawa R.

Permitted Pollutants
Temp, DO, CBOD5, COD,
Resid. (Tot. nonfilt.), O&G,
NH3-N, P(T), Cn, Cn
(free), Sulfide (T), Cr(+6),
CR(T), Phenolic 4AAP(T)
DO, Resid. (Tot. Nonfilt.),
O&G, NH3-N, NO2-N,
NO3-N, P(T), Cn(T),
Acrylonitrile(T), pH, CBOD,
TSS, Barium,
Strontium,Copper,Mercury,
O&G

None
SS, NH3, FCB, CBOD5

CBOD5, SS, NH3

O&G, Tot. Resid. (non-filt.)
O&G, Non-filt. Residue***

1155 Buckeye Rd.,
Lima

UT to Ottawa R.

985 W. Buckeye

Storm sewer to
Ottawa R.

3640 Shawnee Rd.
Shawnee
Township

32.5 Ottawa R.

O&G, Tot. Non-filt.
Residue
Temp, SS, O&G, NH3-N,
NO3-N, NO2-N, P(T),
FCB, Flow, CBOD5, Cl,
DO

*

SW = Stormwater
** New Facility to be permitted (at time of 1993 Ottawa River Study)
*** Also, coal-pile runoff
UT denotes Unnamed Tributary

2.1.1.3 Beneficial Use Designations
Ohio EPA regulations designate the Ottawa River as (1) warm water habitat,
meaning it is supposed to be capable of maintaining a balanced community of
warm water aquatic organisms and; (2) primary contact recreational use,
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meaning that it is supposed to be suitable for full-body recreational contact during
the recreational season.
Based on water quality sampling performed as part of the 1997 Water Quality
Impact Study (WQIS), water quality standards for DO and fecal coliform were
exceeded during wet weather events. In addition, while no water quality
standard exist for TSS along the Ottawa River, this parameter directly relates to
dissolved oxygen and serves and an indicator of other pollutants. A high TSS
loading may cause a DO impact. This City routinely monitors CSOs for TSS as
required by their permit. Since the time of the 1997 WQI, fine screen treatment
facilities have been installed on the five large Ottawa River CSOs, significantly
reducing the amount of TSS discharging to the river at these locations.
Based on past experience with similar systems, for the purposes of this LTCP, it
is assumed that bacteria and BOD coming from the CSOs have a negative
impact on the DO levels in the river and that controlling CSOs will also improve
the DO situation in the river. Therefore, bacteria and BOD are the pollutants of
concern in the portion of the Ottawa River influenced by CSO discharges.
Bacteria are the main concern because the high concentrations of e-coli and
fecal coliform coming from the CSOs will not dilute as well as other pollutants.
Reducing the number of activations and volume is the best strategy for meeting
the bacteria limit.
2.1.2 Pike Run Overview
Pike Run receives discharges from six of Lima’s upstream regulator CSOs.
Unlike the Ottawa River main stem, Pike Run was reclassified by Ohio EPA as a
modified warm water (MWH) habitat due to channelization and petitioned ditch
status. Despite the MWH classification, Ohio EPA described Pike Run as having
been converted into a drainage ditch lacking functional habitat attributes4. Pike
Run is characterized by the heavy bed load of soil that runs off from adjacent
agricultural fields due to the lack of any riparian buffers.
Pike Run, located in the northern portion of Allen County, falls in the Huron/Erie
Lake Plain (HELP) eco-region. The HELP eco-region is characterized by a
broad, almost level, lake plain crossed by low moraines and beach ridges. Local
relief is generally only a few feet and streams have little gradient. The HELP
“lake plain” soils are formed from lacustrine sediments. Soils are darker colored
and very poorly draining.
The upstream portion of the Pike Run watershed is within the City of Lima and is
characterized by residential, commercial and institutional land uses as well as
some light industrial development. Downstream of the City, the watershed is
almost entirely agricultural.
4

Biological and Water Quality Study of Ottawa River Basin (1996), Allen and Putnam
Counties, Ohio, Ohio EPA Division of Surface Water, December 1998.
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Based on dry weather sampling conducted during the Ohio EPA’s 1996
Biological and Water Quality Study of the Ottawa River, water quality standards
for fecal coliform were exceeded during the occasions that fecal coliform were
sampled (downstream from the City of Lima’s CSOs and upstream of the
American Bath WWTP). The same study lists the City’s CSOs as the major
cause for partial and nonattainment of Modified Warmwater Habitat aquatic life
use designation. Therefore, bacteria from the City’s CSOs are the pollutants of
concern in Pike Run.
2.1.3 Sensitive Areas
The EPA CSO Guidance for Long-Term Control Plans provides that sensitive
areas are identified by the NPDES authority, in conjunction with other State and
Federal agencies as appropriate. In accordance with the CSO control policy, the
LTCP should give the highest priority to the prohibition of new or significantly
increased overflows to designated sensitive areas. If physically possible and
economically achievable, existing overflows to sensitive areas should be
eliminated or relocated unless elimination or relocation creates more
environmental impact than continued discharge (with additional treatment
necessary to meet water quality standards) to the sensitive area.
According to the EPA CSO Control Policy, sensitive areas include:
•
•
•
•
•
•

Outstanding National Resource Waters
National Marine Sanctuaries
Waters with threatened or endangered species or their designated critical
habitat
Primary contact recreation waters, such as bathing beaches
Public drinking water intakes or their designated protection areas
Shellfish beds

The procedures followed to determine the existence and extent of sensitive areas
within Lima’s service area included review and/or coordination with the following
agencies and their websites:
•

U.S. Department of Interior, National Park Service

•

U.S. Department of Interior, U.S. Fish and Wildlife Service

•

National Oceanic and Atmospheric Administration

•

Ohio Environmental Protection Agency, Division of Surface Water
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2.1.3.1 Outstanding National Resource Waters or Wild and Scenic Rivers
All of the City of Lima Utilities Department’s service area is within the Ottawa
River Basin contained by the Maumee River watershed. According to the U.S.
Department of Interior, National Park Service, National Wild & Scenic Rivers
webpage (http://www.rivers.gov/publications/rivers-table.pdf accessed October
13, 2009), neither the Ottawa River nor any of its tributaries is included in the
National Wild and Scenic Rivers System. In addition, EPA rule 3745-1-05 (http://
web.epa.ohio.gov/dsw/rules/01-05.pdf) does not list the Ottawa River or any of its
tributaries as Outstanding National Resource Waters.
2.1.3.2 National Marine Sanctuary
Given the non-coastal, inland geography of the Ottawa River watershed, there
are no portions of the service area that are included within a National Marine
Sanctuary. A review of the National Oceanic and Atmospheric Administration,
National Marine Sanctuaries webpage (http://sanctuaries.noaa.gov/welcome.html
accessed October 13, 2009) confirms that neither the Ottawa River nor any of its
tributaries are included in the National Marine Sanctuary System.
2.1.3.3 Waters with Threatened or Endangered Species and their Habitat
Based on a review of the Ohio EPA biological databases, the following Federal or
State Endangered and Threatened species were identified from Ohio EPA's
Ottawa River collections in and downstream from Lima: Greater Redhorse
(Moxostoma valenciennesi - State Threatened); 18 specimens collected at RMs
5.6, 3.8, and 1.2 in 1996. These
locations are over 30 miles
downstream of the nearest CSO
point source.
2.1.3.4 Waters with Primary
Contact Recreation
There are no permitted public
bathing waters on the Ottawa
River. While the City has not
performed a formal survey of
primary contact along the River,
there are no known instances of
swimming in the Ottawa River
within the City limits.
The
presence of the five low heads
Low Head Dams Restrict Recreational Use
dams makes recreating on the
River very unlikely. In addition,
there are several segments along the River where access is severely restricted
City of Lima, Ohio
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due to building and parking lot foundations directly abutting the River and steep
channelized walls as shown in the photos below.
In response to questions about primary contact recreation in the Ottawa River,
Ottawa River Coalition Coordinator, Beth Seibert, stated in a letter to the City
dated April 8, 2010 that:

Limited Access to River Due to Channelization and Vertical Walls

“The Ottawa River Coalition hereby certifies that the Ottawa River, as it extends
through the City of Lima is not a resource utilized by our watershed community
for swimming or boating. In the 17 years that our organization has existed, we
have never observed or been made aware of either activity in that considerable
section of the river. The primary limitation to boating is the series of seven lowhead dams. Local reservoirs do provide much better boating opportunities.
We have observed regular canoeing in the extreme downstream reach of the
river, specifically in Putnam County, just above the outlet of the Ottawa in to the
Auglaize River. We’ve also had reports of occasional canoeing/boating in the
upstream segment from the Allen-Hardin county line, downstream to as far as the
Metzger water intake facility.”
2.1.3.5 Public Drinking Water Intakes or their Designated Protection Areas
According to the City of Lima Utilities Department, there are no public drinking
water intakes downstream of Lima on the Ottawa River. The next intake is in
Defiance, OH on the Maumee River, approximately 50 miles downstream.
2.1.3.6 Shellfish Beds
While the 1993 Ottawa River Study did find mussels upstream of the City limits,
no mussels were found within the City limits or downstream of the City. As
City of Lima, Ohio
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discussed above under the ‘Waters with Threatened or Endangered Species and
their Habitat’ subsection, there are no known Endangered Species of shellfish in
the Ottawa River watershed.
2.1.3.7 Conclusions
No areas within the City of Lima service area meet the criteria for sensitive areas.
2.1.4 Water Quality Standards
Water quality standards have been developed by the Ohio EPA, in cooperation
with other state and federal agencies, to protect public health and welfare and
aquatic life. Table 2.2 summarizes the water quality standards used for
protection of both aquatic life and recreational use for various parameters in the
Ottawa River (WWH, primary contact) and Pike Run (MWH, primary contact) in
the vicinity of Lima.
Table 2.2: Water Quality Standards
Criteria for Protection of Aquatic Life
Parameter

Standard (WWH)

Dissolved Oxygen (mg/l)

Minimum 4, average 5

Total Ammonia (mg/l)

Varies with temperature and pH

pH

Minimum 6.5, maximum 9

Standard (MWH)
Minimum 2.5 OMZM,4.0
OMZA2
Varies with temperature
and pH3
Minimum 6.5, maximum 9

Criteria for Protection of Recreational Use
Parameter

Seasonal Geometric Mean

Fecal Coliform (#/100 ml)

1000

Single Sample
Maximum1
2000

e-coli (#/100 ml)

161

523

1
2
3

Criteria shall not be exceeded in more than 10 percent of samples taken during any thirty
day period.
OMZM denotes Outside Mixing Zone minimum, OMZA denotes Outside Mixing Zone 24Hour Average
Ammonia values for a pH of 7.5 range from 1.1 to 2.3 for the months of March through
November and3.6 to 7.6 for the months of December through February

2.1.5 Historic Water Quality Sampling
The two primary sources of data for receiving water characterization along the
Ottawa River include:
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•
•

1997 City of Lima Water Quality Impact Study – performed in support of
the original LTCP effort
1998 Biological and Water Quality Study of the Ottawa River Basin (1996),
Allen and Hardin Counties – undertaken by Ohio EPA as part of routine
monitoring of the Ottawa River to determine designated use attainment
status

More recent publicly available water quality data are not available for the Ottawa
River in the area of the City of Lima. The Husky Lima Refining Company
(located at RM 37.1, just downstream of the Lima WWTP discharge) has under
taken a whole effluent toxicity (WET) test during the second and third quarters in
2009 in the Ottawa River. The refinery has been coordinating with Ohio EPA to
discuss the biological and water quality study of the river (their focus is the
selenium discharge from the refinery to the river). It is our understanding that 24
samplers were in the river for a six week period but data will not be available until
February 2010. The locations of the samplers with respect to the CSO
discharges are not known. In addition, it is our understanding that the Ohio EPA
will be conducting a TMDL study of the Ottawa River during the summer of 2010.
While data from that study is not expected to be available until late 2011, this
would provide updated Ottawa River characterization data.
In April 2009, the USEPA requested, pursuant to Section 308(a) of the Clean
Water Act, that the City of Lima collect samples from its CSO discharges and
from both the Ottawa River and Pike Run and analyze those samples for fecal
coliform and e-coli. USEPA and the City agreed, in lieu of performing the
sampling, that the City could satisfy the 308 request by stipulating that if Lima
had performed the sampling, the sample results would have shown the following:
•

The CSO samples would have shown that fecal coliform concentrations in
the CSOs averaged 400,000 colonies per 100 milliliters

•

During wet weather events affecting the Ottawa River and Pike Run, the
grab samples representative of the water quality upstream of the CSOs
would have shown that fecal coliform concentrations averaged 3,700
colonies per 100 milliliters.

•

The grab samples at points in the Ottawa River and Pike Run
representative of water quality downstream of each CSO that would have
been sampled at a time when effluent in the CSO would have been
expected to have reached the downstream sample location would have
shown that fecal coliform concentrations averaged 40,000 colonies per
100 milliliters.

•

The grab samples at points in the Ottawa River and Pike Run
representative of water quality downstream of each CSO that would have
been sampled at a time when effluent in the CSO would have been
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expected to have reached the downstream sample location would have
shown that fecal coliform concentrations exceeded 2,000 per 100 milliliters
in more than ten percent of the samples taken during any thirty-day period
in the 2009 recreational season.
•

The previous statements are based upon fecal coliform sampling
conducted by Lima, which is documented in the “City of Lima Water
Quality Impacts Study,” dated October 1997.

•

There is no generally accepted conversion factor to relate fecal coliform
levels to E. coli levels. Therefore, for purposes of this agreement, Lima
agrees that if it would have sampled at points in the Ottawa River and Pike
Run representative of water quality downstream of each CSO that would
have been sampled at a time when effluent in the CSO would have been
expected to have reached the downstream sample location, contributions
from Lima’s CSOs alone, without any inputs from other sources, would
exceed the Ohio E. coli criteria.

This section summarizes the pertinent findings of the past reports.
2.1.5.1 1997 Water Quality Impacts Study
As part of the original LTCP, a Water Quality Impacts Study was performed
consisting of water, sediment and biological sampling along the Ottawa River.
Complete details on the sampling procedures, locations and results can be found
in the City of Lima Water Quality Impacts Study, Montgomery Watson, October
1997. This section provides a general overview of that study as it relates to water
quality sampling. The sediment and biological sampling efforts are not discussed
in this report. No sampling on Pike Run was performed as part of this study.
Water quality samples were collected during dry weather conditions from four
locations in the Ottawa River. During wet weather conditions, samples were
collected from the same four river locations and four CSO locations. The furthest
upstream sampling location was at High Street, which provided an appropriate
boundary for upstream (non-CSO impacted) water quality conditions. The
furthest downstream sampling location was at the access bridge to the WWTP.
This location provides an appropriate boundary condition for downstream (CSO
impacted) water quality, yet upstream of the L-5 landfill, BP’s discharge point,
and the WWTP discharge point. The remaining two sampling locations were
spaced between the upstream and downstream boundary locations. At each
location, three samples were collected across the river (longitudinally) to account
for potential mixing of the CSO discharge and the River. Figure 2.2 shows the
locations of the river sampling locations. This figure also shows the locations of
the CSO sampling sites:
1. Collett Street Control Structure
City of Lima, Ohio
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2. McDonel Street Control Structure
3. Central Avenue Control Structure
4. Lovers Lane Control Structure
Samples were collected during two dry weather periods. Dry weather was
defined as a non-CSO impact condition on the River or 72 hours of no rain within
the combined sewer watershed. Dry weather samples were collected on July 9
and October 8, 1996.
At each river sample location, dissolved oxygen (DO), temperature and pH were
measured at three points across the River. Also, composite samples were
collected and analyzed for five day and ultimate Biochemical Oxygen Demand
(BOD5, BODU,) five day and ultimate Carbonaceous Biochemical Oxygen
Demand (cBOD5, cBODU,) total suspended solids (TSS), and ammonia.
Additionally, a fecal coliform sample was collected from the center of the river.
This procedure was followed for each location during dry weather sampling and
every 30 minutes for each location during wet weather sampling.
Wet weather sampling events occurred on June 25-26, 1997 and July 8-9, 1997.
At CSO discharge locations, samples were collected every eight minutes and
composited. DO, temperature and pH were also measured every eight minutes.
Composite samples were analyzed for the following parameters:
•

TSS, ammonia and cBOD5

Additionally, at each CSO location grab samples were collected every 16 minutes
and analyzed for fecal coliform.
The objective of the water quality sampling was to evaluate the quantity and
quality of all major CSO discharges into the Ottawa River. Dry weather sampling
provided data on the existing water quality under dry weather conditions, and wet
weather sampling provided data on the pollutant loading from CSO discharges.
These data were combined to evaluate the CSO impact on water quality.
In general, results from the 1997 Water Quality Impacts Study sampling program
indicate that dry weather water quality is very good for DO, cBOD5, TSS,
ammonia and fecal coliform. However, during wet weather, DO in the Ottawa
River often decreases, while the levels of TSS, ammonia and fecal coliform
frequently increase. Water quality standards for these pollutants are consistently
met during dry weather but some are frequently exceeded during wet weather.
Dissolved oxygen standards were usually met at all times during both dry and
wet weather conditions except during extremely low flow conditions combined
with short, intense CSO-causing storms. Figure 2.3 shows the in-stream fecal
coliform sampling results from the June 25-26, 1997 storm. Detailed sampling
results can be found in the City of Lima Water Quality Impacts Study,
Montgomery Watson, October 1997. It should be noted that these results are
City of Lima, Ohio
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over 10 years old and may not accurately reflect the current condition of the
Ottawa River and Pike Run. An improvement in the Ottawa River is expected due
to the CSO fine screen treatment facilities that were installed to treat most of the
CSO discharge. The performance of these screens is discussed in Section 2.1.6
below.
2.1.5.2 OEPA’s 1996 Biological and Water Quality Study
In 1996 Ohio EPA performed the Biological and Water Quality Study of Ottawa
River Basin in Allen and Putnam Counties. The study area included the main
stem from Thayer Road (RM 46.1) to near the mouth (RM 1.0). Pike Run was
sampled as part of this study as it is a tributary of the Ottawa River. The
objectives of the study were to:
•
•
•
•

Evaluate the physical habitat, surface water and sediment quality, and the
biological integrity of the study area streams
Assess impacts from municipal and industrial wastewater treatment
plants, non-point sources of pollution, and habitat alterations,
Determine attainment status of aquatic life and non-aquatic life use
designations, and recommend changes where appropriate, and
Compare results of this survey with previous surveys to assess changes in
water quality and biological integrity.

An overview of the findings of this study is excerpted here and the complete
document is included as Appendix A to this report.
Monitoring showed a gradual, longitudinal loss (Full to Partial to Non Attainment)
of WWH aquatic life use attainment in the Ottawa River as it flows into and
through Lima followed by a gradual recovery downstream from Lima between
Elida and the confluence with the Auglaize River. Upstream of the CSO and low
head dam area, all biological indices attained the WWH criteria.
Within the series of dams and CSOs from RM40.8 to RM38.5, none of the fish
sites sampled met WWH criteria. Qualitative Habitat Evaluation Index (QHEI)
scores ranged from 44.5 to 51.0 and reflected the characteristics of the modified
habitat caused by the series of low head dams within the City of Lima.
Macroinvertebrates were also sampled in this reach. The site located in the Elm
Street dam tailwaters between Elm Street and the Central Avenue dam had good
current velocity (>0.3 fps) over the artificial substrates. By contrast, the other two
benthic sites sampled in this area had less than optimal flow over the dams.
These sites were directly downstream or adjacent to CSO control structures;
neither site met the WWH criterion. The non-attainment of biological criteria from
the Lovers Lane dam (RM 40.14) to the Lima WWTP dam (RM 37.96) was
attributed to CSOs. Table 2.3 summarizes Ohio EPA’s biological criteria for the
Eastern Corn Belt Plain ecoregion and Table 2.4 presents the aquatic life use
attainment status for the Ottawa River and Pike Run based on sampling
City of Lima, Ohio
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conducted during June-October 1996 (bold RM denotes a reference site; mixing
zone sampling locations are italicized). Segments within the City limits have
been shaded. Per OEPA’s 1996 Biological and Water Quality Study, Full
attainment means that all of the applicable indices meet the Ohio WQS biocriteria
(summary of biocriteria has been added to the chapter). Partial attainment
means that one or more of the applicable indices fails to meet the biocriteria.
Non-attainment means that none of the applicable indices meet the biocriteria or
one of the organism groups reflects poor or very poor performance. It should be
noted that these results are over 10 years old and may not accurately reflect the
current condition of the Ottawa River and Pike Run. However, as this is the most
recent available data, we are presenting it for informational purposes. It is our
understanding that the Ohio EPA will be performing a TMDL study in the summer
of 2010 and results from that study would supersede those presented here.
Table 2.3: Biological Criteria
Site Type
IBI - Headwaters
IBI - Wading
IBI - Boat
Mod. Iwb Wading
Mod. Iwb - Boat
ICI

WWH
40
40
42

MWHd
24
24
24

8.3
8.5
36

6.2
5.8
22

IBI - Index of Biotic Integrity
Mod. Iwb - Modified Index of Well
Being
ICI – Invertebrate Community Index
WWH – Warm Water Habitat
MWH – Modified Warm Water Habitat

Table 2.4: Aquatic Life Use Attainment for Ottawa Rive and Pike Run
(based on 1996 sampling data)

River Mile
Fish /
Invertebrate

IBI

Mod.
Iwb

46.1W / 45.9
44.4W / 44.5
43.6B / -43.4W / 43.4
42.3B / 42.4
41.2W / 41.2
40.8B / --

46
36ns
32*
33*
28*
37ns
27*

9
7.9ns
7.5*
9
7.4*
7.4*
6.6*
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Use
Attainment
ICIa
QHEIb
Statusc
Ottawa River
48
84
FULL
40
71
FULL
[NON]
-45.5
40
70.5
PARTIAL
G
57.5
PARTIAL
42
81
PARTIAL
[NON]
-51

Comments
Thayer Rd
Fetter Rd
Metzger Rd. dam pool
Dst. Metzger Rd. dam
Roush Rd
Sugar St.
Dst. Sugar St.
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River Mile
Fish /
Invertebrate
40.2B / -39.9B / 40.1
-- / 39.6
38.9B / -38.5B / 38.6

IBI
22*
25*
-23*
26*

Mod.
Iwb
5.0*
5.8*
-4.9*
6.8*

ICIa
-20*
34ns
-6*

QHEIb
48
44.5
-45.5
47.5

Use
Attainment
Statusc
[NON]
NON
[PARTIAL]
[NON]
NON

37.9W / 37.9
37.7B / 37.7
37.66B / 37.66

37ns
29*
29*

8.8
7.6*
9.2

28*
14*
F*

81.5
69
73.5

PARTIAL
NON
NA

37.44B / 37.7
37.11B / 37.1
37.0B / 37.0
36.87B / 36.87
36.7B / -36.0B / 36.1

22*
28*
24*
22*
26*
17*

6.8*
7.7*
7.5*
6.9*
7.2*
5.4*

42
18*
20*
P*
-22*

65.5
76.5
58
48
59.5
84

NON
NA
NON
NA
[NON]
NON

35.5W / -34.7B / 34.5
32.8B / 32.6
32.4B / 32.4
28.9B / -28.8W / 28.8
25.5B / 25.8
-- / 22.9
21.0B / -16.2B / 16.0
13.0B / -5.6B / 7.8
3.8B / 3.6
1.2B / 0.8

20*
18*
21*
18*
18*
27*
27*
21*
20*
26*
32ns
37
36

5.3*
5.2*
7.2*
6.2*
5.5*
8.0ns
8.1ns
7.8*
8.4ns
8.7
9.7
9.2
9.9

8.3W / 8.2
8.1 / 8.1
4.7 / 5.7
2.0 / -0.6 / 0.8

18*
18*
18*
18*
20*

NA
NA
NA
NA
NA

NON
-NON
79.5
NON
70
NON
80
NON
75
68
NON
65
PARTIAL
-[FULL]
[NON]
60.5
NON
71.5
79
[PARTIAL]
77.5
FULL
55.5
FULL
73.5
FULL
Pike Run
F*
58.5
PARTIAL
F*
62
PARTIAL
MGns 37.5
PARTIAL
[NON]
-36.5
G
57
PARTIAL
-38
32ns
F*
-32ns
44
36
48
-46
46
48

Comments
Lovers Lane dam pool
Elm St. dam pool
Elm St. tailwaters
Metcalf/Collett dam pool
Collett St.
Dst. Lima WWTP/Erie RR
dam
Adjacent L-% landfill
Lima WWTP mix zone
Dst. Lima WWTP/Erie RR
dam
BP America Ref. Mix zone
Dst. BP America Refinery
PCS Nitrogen mix zone
Dst. PCS Nitro. Outfall 001
Dst. PCS Nitro. Outfalls
Ust. Shawnee Country
Club
Shawnee Country Club
SR 117, upst Shawnee #2
Dst. Shawnee #2 WWTP
Allentown dam pool
Dst. Allentown Dam
Ust. Elida WWTP
Dst. Elida WWTP
Dst. Elida WWTP
Rimer
Dst. Ottawa River Church
Adj SR115/Putnam Road
Ust. Kalida WWTP
Dst. Kalida, near mouth
Ust. Amer. Bath WWTP
Dst. Amer. Bath WWTP
Irvin Road
Sandy Point Rd.
Dst. Gomer

* Significant departure from ecoregional biocriteria; poor and very poor results underlined.
ns

Nonsignificant departure from ecoregional biocriteria for WWH or EWH (<=4 IBI, <=4 ICI, <= 0.5MIwb
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units)
NA Not applicable
a
Narrative evaluation used in lieu of ICI (E-Exceptional; VG = Very Good; G = Good; MG = Marginally
Good; F - Fair; P = Poor; VP = Very Poor)
b

Qualitative Habitat Evaluation Index (QHEI values based on Rankin (1989)

c

Attainment status based on one organism group is parenthetically expressed

d

Channel Modified
B - Fish sampled using Boat Method
H -Headwater site (drainage area < 20 sq. mi.) fish sampling was conducted using a wadeable method
W - Fish sampled using the Wading Method
Dst. Denotes downstream
Ust. Denotes upstream
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Figure 2.3: June 25-26, 1997 Fecal Coliform
Levels in Relation to Rainfall and Overflow
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2.1.6 2002 CSO Screen Treatment Performance Analysis
As the direct result of Lima’s phased approach to review compliance with the
Nine Minimum Controls and the Ohio EPA approved LTCP, the City of Lima
implemented a fast –track approach to the design, installation and
commissioning of improvement works to the five major CSOs that contribute the
majority of pollutants to the Ottawa River. The five CSO structures are:
•
•
•
•
•

Heindel Street
McDonel Street
Central Street
Collett Street
Lover’s Lane

Included in the
improvements is a new
overflow weir wall to keep
the Ottawa River flow out
of the sewer system of
the fine screening units.
The fine screening
equipment consists of
Copa raked 4 mm bar
screens in the Ottawa
Interceptor that physically retains solids above 6 mm during overflow events. The
design flow (capacity) for the Collett Street, Heindel Street and Central Avenue
screens is 200 MGD (each), while the McDonel Street and Lovers Lane screens
have a design flow of 109 MGD each. Table 2.5 summarizes the predicted
overflow treatment rates for each of the five major CSOs for design storms
ranging from a 4-month to a 10-year return interval. Note that screen capacity is
based on a peak flow rate and not a volume treated. Therefore volumes
associated with peak flows rates that are higher than the screen’s design
capacity will not be treated.
As shown in the table, for small events such as the 4-month return interval
design storm, up to 100 percent of the total CSO discharge (depending on the
CSO) will be screened. Even for very large events, such as the 10-year design
storm, more than 50 percent of the CSO discharge will receive treatment.
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Table 2.5: Fine Screen Treatment Rates
Total Overflow Volume
(MG)1

Treated Overflow
Volume (MG)

Treated Overflow
Percentage (%)2

Central

4-mo,
1-hr
10.3

5-yr,
1-hr
26.9

10-yr,
1-hr
32

4-mo,
1-hr
9.5

5-yr,
1-hr
17.6

10-yr,
1-hr
20.3

4-mo,
1-hr
92.0

5-yr,
1-hr
65.7

10-yr,
1-hr
63.6

Collett

9.5

24.8

28.9

9.5

22.0

25.2

100.0

88.6

87.1

Heindel

10.9

26.9

31.0

9.8

22.1

25.4

90.7

82.2

81.9

Lovers Lane

3.8

13.5

15.9

3.0

6.9

8.0

78.2

51.2

50.4

McDonel

4.2

9.5

10.8

3.8

5.5

6.3

92.0

58.7

57.9

CSO

1

Predicted overflow volumes were taken from the hydraulic model of the collection system.
Please refer to Chapter 4 of this report for additional details on the hydraulic model.
2
Treated Overflow Percentage equals Treated Overflow Volume / Total Overflow Volume

Upon installation, sampling was conducted to assess each screen’s
performance. Analysis of sampling data from the fall of 2002 determined that
more than 60 percent of total solids from the initial “first flush” phase of a rain
event were retained in the Ottawa Interceptor and conveyed to the plant for
treatment. Samples taken later in a rainfall event proved that approximately 30
percent of solids were still retained. For complete details on the sampling
program to assess screen performance, see the Installed Screen Performance
Technical Memorandum, Montgomery Watson, 2002, included as Appendix B of
this report.
While no in-stream TSS sampling has been performed since the installation of
the fine screens, it is expected that the Ottawa River has improved based on the
significant pollution reduction that has occurred since the screens have been
installed.

2.2 SEWER SYSTEM
CHARACTERIZATION
One of the goals for
developing CSO control
alternatives is to reduce
the frequency and volume
of overflows. This section
describes the existing
collection system, and the
hydraulic performance of
the system in terms of (1)
percent capture of
combined flow and (2)
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frequency and volume of overflow, for a typical year.
The City of Lima’s wastewater collection system has both combined and
separate sanitary and storm sewers. Most of Lima’s separate sanitary sewers are
tributary to the combined sewer system, prior to being conveyed to the WWTP.
The area served by combined sewers is comprised of approximately 3,600 acres
and the area served by separate sanitary sewers encompasses approximately
4,200 acres. The majority of Lima’s combined sewer system is located within the
central part of the city, which is generally made up of the oldest areas and
includes the downtown area. In fact, there are combined sewers built as early as
1885. Combined sewers range in size from 6 to 108 inches in diameter as
shown in the figure below. Materials include concrete, brick, vitrified clay, and
PVC.

The combined sewer collection system consists of local collection sewers and
the Ottawa River Interceptor. The Ottawa River Interceptor parallels the Ottawa
River through the City and conveys flow to the Baxter Street Pump Station, which
lifts the flow to parallel 54-inch diameter gravity sewers for transport to the
WWTP. According to past studies, the Ottawa River Interceptor, ranging in size
from 60- to 108-inches in diameter, was designed with an original conveyance
capacity of 53 MGD. The Baxter Street Pump Station is comprised of three
Archimedean screw pumps, each of which has a capacity of 28 MGD. A small
portion of combined flow is conveyed directly to the plant, avoiding the Baxter
Street Pump Station.
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The Lima WWTP has a design flow average of 18.5 MGD and a maximum of
53.5 MGD and was designed to operate as described below5:
•

Flow Rate 0 – 18.5 MGD – All flow would go through preliminary, primary,
activated sludge, nitrification towers, and disinfection.

•

Flow Rate 18.5 – 33.0 MGD – All flow up to 18.5 MGD would go through
preliminary, primary, activated sludge, nitrification towers, and disinfection.
Flow between the flow rate of 18.5 MGD and 33.0 MGD would go through
preliminary, primary, activated sludge, and disinfection.

•

Flow Rate 33.0 – 53.5 MGD – All flow up to 18.5 MGD would go through
preliminary, primary, activated sludge, nitrification towers, and disinfection.
Flow between the flow rate of 18.5 MGD and 33.0 MGD would go through
preliminary, primary, activated sludge, and disinfection. Flow in excess of
33.0 MGD flow rate would go through preliminary, primary, and
disinfection.

Due to the City’s efforts in maximizing flow through the plant and results from
Stress Tests performed, more flow than the design levels are put through the
activated sludge and the nitrification towers, reducing CSOs and improving the
quality of the Ottawa River. The activated sludge can treat up to 40 MGD and
nitrification towers can treat up to 30 MGD for periods of time without adversely
impacting effluent quality. Turbidity is used to determine the amount of flow that
the activated sludge system
can handle at any given time
The City of Lima operates one
of the most sophisticated real
time control systems in the
United States. The purpose of
the system, designed and
implemented in the 1970s, is
to utilize available storage
within the combined system
during wet weather events. A
series of five control structures
(CSOs) along the river, Collett
Street, Heindel Street,
McDonel Street, Central
Avenue and Lover’s Lane, are
used to regulate wet weather
overflows to the Ottawa River
and control the storage of

Figure 2.4
Ottawa River Control Structure CSO Configuration

5

Technical Memorandum – Peak Wet Weather Treatment Facilities, Jones & Henry Engineers, Ltd.,
August 2009.
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combined sewage within the interceptor. Three of these control structures have
in-line storage gates (McDonel, Central and Lovers Lane CSOs) but all five
structures operate in generally the same manner. As the level in the Interceptor
rises, flows overtop through the Copa screens (described earlier) and over a
dividing wall that effectively acts as a side spill weir. As the overflow chamber
fills, CSOs discharge through a set of river gates that can be positioned at
various heights depending on the elevation of the River. To prevent river water
from entering the interceptor, the gate openings are set at the highest elevation
by default. The configuration of these five CSO regulators is shown in Figure
2.4.
Three underground control structures, Kibby Street, Collett Street and Central
Avenue, are used to obtain additional storage of combined sewage within the
trunk sewers. Additional control gates are located at the Baxter Street Pump
Station, which controls flow from the interceptor to the WWTP, and are used to
control the amount of the flow into the lift station wet well. This system was
designed for storage of approximately 9 million gallons, which equates to control
of a design rainfall of about 0.3 inches.
The entire system, shown schematically in Figure 2.5, is monitored and
controlled by a distributed control system using a data highway linking the
system together with the WWTP and having a supervisory workstation to
command the system. This system can be operated in manual or automatic
mode where the automatic mode is the default mode of operation. The five
control structures along the river are made up of variable weir gates, used to
control the discharge of wet weather CSOs to the Ottawa River; and variable
sluice gates, which are used to obtain in-system storage upstream of each
facility. All of these gates are motor operated and moved according to
commands issued by the real time control system. The additional underground
hydraulic control facilities consist of variable sluice gates for combined sewer
storage and emergency overflow weirs to prevent basement flooding. The
movement of the gates within these underground facilities is also controlled by
the real time control system.
The City of Lima sewer system has a total of 19 permitted combined sewer
outfalls and one unpermitted outfall that was discovered during the recent flow
monitoring effort. Five of these CSOs have been described above and are
located at the control structures along the river. The remaining 15 CSOs are
located upstream of the Ottawa Interceptor and are commonly referred to as the
“Upstream Regulators”. The Upstream Regulators are a combination of side spill
weirs and high overflow pipes. A summary of the permitted CSOs is provided in
Table 2.6 and shown in Figure 2.6.
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Table 2.6: Permitted CSOs
Permitted CSO

Description

Receiving Stream

2PD00000002

Collett Street Control Structure

Ottawa River

2PD00000003

Heindel Street Control Structure

Ottawa River

2PD00000004

McDonel Street Control Structure

Ottawa River

2PD00000005

Central Street Control Structure

Ottawa River

2PD00000006

Lovers Lane Street Control Structure

Ottawa River

2PD00000007

S. Central Ave and Ottawa River

Ottawa River

2PD00000008

Timberlake Sewer and Ottawa River

Ottawa River

2PD00000009

Oxford Ave. and Collett Street

Ottawa River

2PD000000011

Burch Ave. at O’Connor Ave.

Pike Run

2PD000000012

McDonel St. at O’Connor Ave.

Pike Run

2PD000000013

Metcalf St. at O’Connor Ave.

Pike Run

2PD000000014

Metcalf St. at Tremont Ave.

Pike Run

2PD000000015

Metcalf St. at Runyan Ave.

Pike Run

2PD000000016

Metcalf St. at Ashton Ave

Pike Run

2PD000000033

Nixon Ave. at Kunneke Ave.

Ottawa River

2PD000000034

Judkins Ave. at Kunneke Ave.

Ottawa River

2PD000000035A1

Lakewood Ave. at Charles St.

Ottawa River

2PD000000035B1

Lakewood Ave. at Charles St.

Ottawa River

2PD000000035C1

Lakewood Ave. at Charles St.

Ottawa River

2PD000000036

Charles St. at State St.

Ottawa River

2PD000000037

North Shore Dr. at Cole St.

Ottawa River

Unknown2

West St. at O’Connor Ave.

Pike Run

1

2

2.3

There are three regulators in the intersection of Charles Street and Lakewood Avenue.
All three regulators discharge to the same outfall pipe and have the same permit number.
To avoid confusion, the regulators have been renamed for the purposes of this LTCP, as
CSOs 35A, 35B and 35C, although there is only one permitted CSO at this location.
Unpermitted CSO

CSO DISCHARGE CHARACTERIZATION

A characterization of the CSO discharges during a typical precipitation year was
performed to evaluate the current hydraulics of the sewerage system, and
determine the locations in the system that the LTCP alternatives should address,
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and to provide a baseline for the level of control necessary to achieve regulatory
compliance.
2.3.1 Typical Year Determination
As part of this LTCP update, alternatives are being developed with the goal of
reducing average annual CSO occurrences and volumes to a cost-effective level
that adheres to USEPA’s 1994 CSO Policy. To that end, a statistically typical
year of rainfall has been identified for use in screening and evaluating the
effectiveness of developed alternatives.
During development of the original 1998 LTCP, 45 years of historical data were
collected from a rainfall gauging station located at the Lima WWTP. Available
data was in hourly format and spanned the period from 1949 through 1994.
Three years (1963, 1964, and 1989) were discounted due to potentially
erroneous or suspect data. The remaining data were analyzed to determine
which year’s data was the most statistically typical. Based on annual and
monthly rainfall totals as well as the distribution of return interval storm events,
1949 was determined to be a statistically typical year of rainfall that is well suited
for use in screening and sizing CSO control alternatives. A Technical
Memorandum (“TM”) was developed that provides additional details supporting
the use of 1949 as the typical year of rainfall. That TM was submitted to USEPA
in July 2009 and is included as Appendix C of this report.
2.3.2 CSO Frequency and Volume
Average annual CSO overflow frequencies and volumes were predicted using
the calibrated hydraulic model that simulated the typical year of rainfall. Table
2.7 summarizes the average annual CSO frequency and volume for each permit
location. During a typical year:
•
•

Total overflow frequency is 43 activations and
Total overflow volume is 491.2 million gallons
Table 2.7: CSO Overflow Frequency and Volume

CSO

Average Annual
Overflows (#)

Average Annual
Overflow Volume
(MG)

2PD00000002

41

104.4

2PD00000003

41

104.9

2PD00000004

28

7.6

2PD00000005

43

269.9
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CSO

Average Annual
Overflows (#)

Average Annual
Overflow Volume
(MG)

2PD00000006

14

3.0

2PD00000007

0

0

2PD00000008

0

0

2PD00000009

19

0.5

2PD000000011

0

0

2PD000000012

0

0

2PD000000013

29

0.1

2PD000000014

0

0

2PD000000015

0

0

2PD000000016

0

0

2PD000000033

15

0.2

2PD000000034

9

0.1

2PD000000035A

1

0.005

2PD000000035B

5

0.025

2PD000000035C

11

0.4

2PD000000036

20

0.1

2PD0000000371

N/A

N/A

Unknown

0

0

TOTAL

43

491.2

1

Not modeled due to the fact that this CSO only receives sanitary
flow from restroom facilities affiliated with a small ball park. This
regulator is not believed to be active and is being eliminated
(plugged) by the City of Lima. This CSO should be removed from the
City’s NPDES permit upon completion of the elimination project.

Percent Capture
To comply with the USEPA’s 1994 CSO Policy, the LTCP must achieve “the
elimination or capture for treatment of no less than 85% by volume of the
combined sewage (or 4 combined sewer overflows per year) collected in the
combined sewer system during precipitation events on a system-wide, annual
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basis” 6. The average annual percent capture was determined by simulating dry
and wet weather for a typical year in the model. Then, percent capture was
computed by calculating the ratio of total combined flow treated by the WWTP to
the total combined flow entering the collection system during storm events.
Results from the calibrated hydraulic model were used to determine the percent
capture as follows:
A. Total flow to WWTP in the Typical Year (from model) = 5,206.7 mgal
B. Total dry weather flow to WWTP in a Typical Year (average DWF of
11.38 MGD x 365 days) = 4,153.7 mgal
C. Total Wet Weather Flow Captured ( A - B) = 1,053 mgal
D. Duration of which flow to WWTP exceeds peak DWF (from model) =
1,439.8 hrs
E. Dry weather flow captured during wet weather events (average DWF of
11.38 MGD x D) = 682.7 mgal
F. Average Annual CSO Volume (from model) = 491.2 mgal
G. Percent Capture = (C + E) / (C + E + F)
Using the methodology stated above, the existing condition percent capture for
the City of Lima’s collection system is 77.9%.

6

USEPA. August 1995. Combined Sewer Overflows Guidance for Long-Term Control Plan, Washington,
DC. Pp. 3-9.
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Figure 2.5
Real Time Control System Schematic
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3.1

BACKGROUND

3.1.1 Original LTCP Collection System Model
The City of Lima first developed a hydraulic model of its collection system as part
of the original LTCP effort during the late 1990s. That original model was
developed using HydroWorks, and was primarily a trunk and interceptor sewer
model that focused on the operation of the five major CSOs along the Ottawa
River. The original HydroWorks model included 572 nodes (manholes) and
approximately 33 miles of sewers. This model included the five major Ottawa
River CSO structures (Collet, Heindel, McDonel, Central and Lovers Lane) as
well as the Kibby Street, Collett Street and Central Avenue gate structures. In
addition, the original model included the Baxter Street Pump Station and five
pump stations (West Street, Cole Street, Koop, Allen and Lost Creek) that deliver
flow from the upstream sanitary sewer system. The original HydroWorks model
contained 184 sewer subcatchments to load flows into the collection system
model.
3.1.2 Upstream Regulators Model
Since the time of the original LTCP, the HydroWorks model has been updated to
an InfoWorks platform (latest generation of Wallingford Software’s HydroWorks
model) and has been expanded to include the smaller Upstream Regulators.
Because earlier modeling efforts performed as part of the original LTCP focused
on the performance of the major downstream Ottawa River CSOs, the upstream
collection system was represented in coarse detail appropriate for the goals of
that project. To evaluate the upstream CSO regulators, additional detail was
needed. The City of Lima’s collection system is very complicated and contains
numerous flow splits and regulating structures that were not represented in the
earlier modeling efforts.
To properly understand the hydraulics in the upstream portions of the system,
including upstream regulator performance, connectivity needed to be verified. A
Sewer System Inspection and Survey Project was conducted to provide accurate
mapping and form the basis for detailed hydraulic modeling of the upstream
portions of the combined sewer system. The Sewer System Inspection and
Survey involved surveying and inspecting 1,200 combined sewer manholes to
increase the accuracy of existing collection system mapping.
Physical characteristics of the upstream combined sewer system, provided by
the Sewer System Survey and Inspection, were added to the existing model.
Using this original model as a starting point, an additional 370 nodes were
added, as well as 17 additional miles of sewer. The Fifteenth Street Pump
Station was also added to the new model. The updated model represents the
same service area as the original model, but many subcatchment boundaries
City of Lima, Ohio
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were refined, splitting the original 184 subcatchments into 262 sewer drainage
basins. In addition, sixteen flow monitors and five rain gauges were installed in
the vicinity of the upstream CSO regulators, which collected data from October
through November 2002. Flow and rainfall data from these meters and gauges
were used to calibrate the upstream portions of the newly updated model of
Lima’s combined sewer system. Documentation of the development and
calibration of the Upstream Regulators Model is presented in the Hydraulic
Modeling and Recommendations Report, City of Lima Upstream Regulators
Project, MWH, October 2005. The report was submitted to USEPA in October of
2005 and was approved for use in August of 2006.

3.2

CURRENT LTCP MODEL

3.2.1 Flow and Rainfall Monitoring
Upon completion of the Upstream Regulators project, the upstream portions of
the model were accurately calibrated, but the resulting refinements to upstream
flows due to the calibration process, together with some flow routing changes
discovered during the Sewer System Inspection and Survey Project, made it
necessary to recalibrate the downstream portion of the model. To support the
recalibration effort, five flow monitors and three rain gauges collected data from
May 23, 2006 through July 16, 2006. A detailed report documenting the
calibration of the downstream portion of the combined sewer system, entitled
Hydraulic Model Calibration Report, City of Lima Long Term Control Plan Update
(MWH), was submitted to USEPA in February 2007.
Due to complexities related to properly capturing data for the real time control of
the in-line storage gates, USEPA requested that additional monitoring and
calibration be performed. Based on comments and direction received from
USEPA, the City of Lima proceeded with a temporary flow monitoring program to
support additional model calibration efforts. In order to simplify data collection,
the additional flow monitoring was performed with the City’s in-line sewer system
gates placed in a static mode of operation. The gates were manually set to the
fully open position for the duration of the monitoring program. Nine flow monitors
and six rain gauges recorded data in the late summer and fall of 2007. Table 3-1
summarizes the nine flow meter locations used for the most recent model
calibration activities.
Table 3-1
2007 Combined Sewer Flow Monitor Locations
Meter
No.

Description

Pipe
Diameter

1

Collett Street at High Street, just downstream of the Collett
Underground gates.

78”

2

Heindel Street at Kibby Street, sewer is the dry weather inlet to the

36”
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Meter
No.

Description

Pipe
Diameter

Kibby Underground gate structure.
3

Heindel Street at Kibby Street, sewer is the relief pipe inlet to the
Kibby Underground gate structure.

78”

4

Central Avenue near Eureka, sewer is a main trunk downstream of
the Central underground gate structure, tributary to Ottawa River
Interceptor

72”

5

South side of Ottawa River between West and Pierce. Sewer is
main Ottawa River Interceptor upstream of McDonel CSO structure

78”

6

East of Lovers Lane CSO structure, sewer in a main trunk tributary
to the Ottawa Interceptor

78”

7

Ottawa Interceptor just upstream of Lovers Lane CSO structure.

84”

8

South side of Ottawa River at Jackson Street, sewer is main
Ottawa River Interceptor between Lovers Lane and Central CSO
structures

60”

9

Collett Street at Faurot, just upstream of the Collett Street weir
structure

126” x 78”
arch

3.2.2 Calibration Events
3.2.2.1

Dry Weather Calibration

The dry weather calibration period chosen was November 1st - November 4,
2007.
3.2.2.2

Wet Weather Calibration

A number of long duration, low intensity storm events occurred during the flowmonitoring period; and one large (one to two year return interval) event that
began on September 8th, 2007. A total of three events were selected to calibrate
the collection system model. Table 3-2 summarizes storm event duration, rainfall
depth, and peak intensity for the calibration storms. The storms were chosen
based on the following criteria:
•

Relatively uniform coverage of rainfall data throughout the collection system

•

Flow and depth data availability throughout the collection system, and

•

Range of storm depths, durations and intensities
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Table 3-2
Wet Weather Calibration Events
Calibration Events

Validation Event

Rainfall Data:

September 8,
2007

October 22,
2007

November 21,
2007

December 2, 2007

Start Time (Rain)

9/8/2007 14:45

10/22/2007 17:15

11/21/2007 13:55

12/2/2007 2:15

Finish Time (Rain)

9/9/2007 6:40

10/23/2007 11:15

11/22/2007 1:45

12/2/2007 23:55

Event Duration (avg)1

16 hours

16 hours

12 hours

20 hours2

Rainfall Total Range (in)

2.63 – 2.01

1.12 – 0.88

1.48 – 1.21

0.55 – 0.77

Max Intensity (in/hr)

0.6

0.15

0.43

0.2

Return Interval

1 – 2 year

~ 2-month

3 – 9 month

< 2-month

1

Average event duration across all rain gauges
December 2, 2007 was actually comprised of two rainfall events. The back-to-back events were
used for validation.
2

Details concerning the monitoring and re-calibration effort are presented in a
technical memorandum entitled Model Calibration Update Report, City of Lima
Long Term Control Plan Update (MWH), which was submitted to USEPA in April
2008.
3.2.3 Summary of Calibration Efforts
The model developed for the City of Lima’s combined sewer system was fully
calibrated to a variety of wet weather events ranging in intensity and volumes.
The model successfully predicted high levels of surcharge as well as in-system
wet weather flow splits. Simulated flows were then validated against an
independent rainfall event, which revealed a good correlation between observed
and predicted flows. Therefore, the City of Lima’s combined sewer system
model is considered fully calibrated and validated. A letter received from the
United States Department of Justice in August 2008 states that “Lima’s
downstream model is an acceptable tool for combined sewer overflow long term
control planning purposes”.
Figure 3.1 shows the current model network, including modeled pump stations,
CSOs, and tributary area. The revised, fully calibrated, model will be used to
quantify overflow frequencies and volumes at CSOs and to help evaluate CSO
control alternatives.
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3.3

COORDINATION WITH SEPARATE SANITARY SYSTEM MODELING

During the development and calibration of the combined sewer system model, a
concurrent effort was undertaken to calibrate a model of the separate sanitary
sewer system. Because these models were being developed at the same time
(and in different software platforms), it was not possible to integrate the results
from the sanitary system model into the combined system model as inflow
boundary conditions. Therefore, the calibrated combined sewer system model
contained a coarse representation of the upstream sanitary sewer system. The
majority of sanitary system flows enter the combined sewer system via pump
stations, which were included in the combined system model.
As the Long Term Control Plan progresses into the development and analysis of
alternatives, it will be important to properly represent future changes to sanitary
system flows that are expected to result from sanitary sewer overflow (SSO)
control measures being planned in the upstream portions of Lima’s collection
system. To that end, a modified version of the combined sewer system model
has been developed that replaces the sanitary flows previously generated
internally within the combined sewer system model, with inflow hydrographs
generated by the separate sanitary sewer system model. The sanitary sewer
system model has been calibrated to flow monitoring data and details concerning
that model can be found in SSO Abatement Program – 2005 Model Update and
Recalibration, December 2005 (URS). The SSO model was reviewed by USEPA
and conditionally approved on December 7, 2006. Approval was based on the
premise that additional flow monitoring and model validation would continue. As
such, the SSO model has been refined and updated based on additional flow
monitoring data collected by the City from 2006 through 2008. The updated
model calibration is documented in the SSO Abatement Program - 2009 Model
Update and Recalibration Report, September 2009 (URS).
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4.1

INTRODUCTION

The combined sewer system performance summarized in Chapter 2 of this report
was based on collection system characteristics at the time of the most recent
flow monitoring period (summer and fall of 2007) because these data were used
to calibrate the ‘existing condition’ hydraulic model. Because this model will be
used in the alternatives development and evaluation process, it is important that
it be updated to reflect any known improvements that have taken place in the
system since 2007. In addition, any planned, near-term, improvements will be
included in the model along with projects or improvements that will be common to
all alternatives (collectively referred to below as “baseline improvements”).
Therefore, another model network was created which will serve as the platform
for all the alternatives. Baseline improvements will be included in all of the
alternatives considered because they provide straightforward methods for
reducing sewer overflow volume and improving system performance. The
‘baseline condition’ model includes:
1. Recommended Upstream Regulator improvements (including separation
and partial separation)
2. Cleaning of the twin 54” gravity sewers connecting Baxter Pump Station to
the WWTP
3. Optimization of in-line storage sluice gate control

4.2

RECOMMENDED UPSTREAM REGULATORS IMPROVEMENTS

As discussed in previous chapters of this report, there are 15 combined sewer
overflows, referred to as the Upstream Regulators, located upstream of the
Ottawa River Interceptor. These CSOs have small tributary sewersheds and
were evaluated separately from the Long Term Control Plan during an earlier
study, the Upstream Regulators Project. As part of that study, CSO control
alternatives were evaluated and improvement projects were recommended
control these CSOs. Sewer separation was recommended at the following ten
regulators, which will effectively eliminate overflows at those CSOs:
•
•
•
•
•
•
•
•
•

CSO 09
CSO 11
CSO 12
CSO 13
CSO 14
CSO 15
CSO 33
CSO 34
CSO 35B

City of Lima, Ohio
DRAFT Long Term Control Plan

1

Chapter 4 – System Optimization

•

CSO 36

The baseline condition model reflects these recommended improvements. For
additional details on the Upstream Regulators Project and these separation
projects specifically, please refer to the City of Lima Upstream Regulators
Project, Hydraulic Modeling and Recommendations Report, 2005 (MWH).
For four of the five remaining permitted CSOs, where separation was not
considered cost-effective, further alternatives development and analysis will be
performed as part of this LTCP update. These four CSOs are:
•
•
•
•

CSO 16
CSO 35A
CSO 35C
CSO ‘Unknown’

It should be noted that the 2005 Upstream Regulators Project recommended the
installation of fine screens at these four regulators. However, per the direction of
the USEPA, additional alternatives need to be considered. Static flow control
such as weir modifications will be included in the alternatives evaluation for these
regulators.
The final Upstream Regulator, CSO 037, was not modeled and is not being
evaluated due to the fact that this CSO only receives sanitary flow from restroom
facilities affiliated with a small ball park. This regulator is not believed to be
active and is being eliminated (plugged) by the City of Lima. This CSO should be
removed from the City’s NPDES permit upon completion of the elimination
project.

4.3

SEWER CLEANING

Recent internal inspection of the twin 54” diameter sewers that convey flow from
the Baxter Pump Station to the WWTP revealed a significant quantity of
sediment. The older of the two lines was one third full of debris along its entire
length and the newer line was one third full along half of its length. Subsequent to
the inspection, the sewers were cleaned; and the clean condition is utilized in the
baseline condition model.
As the inspection also revealed that the older pipe is in poor condition,
rehabilitation and/or replacement options are being investigated. Also, methods
to better maintain velocities in the pipes are being investigated to minimize
deposition in the future. While different options may result in different hydraulic
capacities, for the purposes of the baseline LTCP alternatives modeling, it is
assumed that the repaired pipe will have a conveyance capacity equal to or
greater than that of a clean 54” segmented block sewer.
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4.4

REAL TIME CONTROL (RTC) OPTIMIZATION

The City’s current RTC system was first developed in the late 1970s. It manages
eight structures that create in-line storage for flow equalization. Because the
accuracy and reliability of the monitoring technology and the control automation
available at the time was rather limited, central control logics mainly based on the
stored volume upstream of the control sites were devised and programmed. The
average volume is calculated, and gate position set points corresponding to that
average volume for each site, are sent to all the control sites. The rate at which
water rises in the sewer is also taken into consideration for operation mode
changes.
An RTC system based on balancing retention volumes presents some limitations.
This type of management does not take into consideration the different inflow
conditions to the control structures and available capacities downstream. The inline storage in the upstream conduits of the interceptor is activated when residual
capacity could still be available at the Baxter Pump Station, thus restricting the
flow conveyance downstream during peak rainfall intensity. However, these
restrictions create opportunities for new RTC rules that would manage flow more
efficiently. The strategy to determine the new RTC rules consists of maximizing
the flows to the Baxter Pump Station to maintain available in-line storage during
peak rain intensity in order to reduce CSOs. A revised set of RTC rules was
developed to meet the following objectives:
•
•
•
•
•
•

Minimize CSO volumes
Maximize flow to the treatment plant
Maintain maximum conveyance and storage capacity
Avoid flooding by maintaining the level of in-line storage control below the
current weir elevation
Minimize in-line storage when residual capacity is available at the Baxter
Pump Station
Favor the conveyance of flow by gravity (via Collett Street) to reduce
pumping costs

In addition to these objectives, the revised strategy focuses on the following:
•
•
•
•
•

Simple local reactive control and gate modulation based on water level
Use of existing gates to favor flow interception towards the WWTP, taking
into consideration the elevation of the downstream weir
Use of existing gates to favor in-line storage upstream, taking into
consideration the elevation of the overflow weir
Reducing gate movements (one modulating gate, one emergency gate)
Opening the gate completely in emergency situations (high level)
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The revised RTC rules have been incorporated into the Baseline Conditions
hydraulic model. For additional details on the evaluation of the City’s Real Time
Control System, please refer to the City of Lima, RTC Feasibility Study Technical
Memorandum, June 2009 (BPR CSO), which is included as Appendix X of this
report.

4.5

BASELINE CONDITION SYSTEM PERFORMANCE

Chapter 2 of this report summarized the performance of the Existing Condition
system in terms of annual CSO volume and frequency as well as percent
capture. After the optimization of the system (as described above), another
typical year simulation was done and the same performance data were collected.
Table 4.1 summarizes the Baseline Condition system performance as compared
to the Existing Condition. The results from the optimized system show a
decrease in CSO volume and an increase in percent capture.
Table 4.1: Comparison of CSO Statistics and Percent Capture
Existing
Conditions

Baseline Conditions

Total Frequency

43

40

Total Overflow
Volume (MG)

491.2

319.8

Percent Capture
(%)

77.9

86.8

Table 4.2 provides details on the average annual frequency and volume of
overflows per CSO. For comparative purposes, the results from the existing
condition simulations are included. In total, the optimized, baseline condition
system will decrease the average annual overflow volume by approximately 171
MG (35%). Note that several of the upstream regulators have been effectively
eliminated but will remain in place as relief points for the system in the case of
extreme rainfall events.
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Table 4.2: Baseline Conditions
CSO Overflow Frequency and Volume
Existing Conditions

Baseline Conditions

CSO

Average
Annual
Overflows (#)

Average
Annual
Overflow
Volume (MG)

Average
Annual
Overflows (#)

Average
Annual
Overflow
Volume (MG)

2PD00000002

41

104.4

39

131.7

2PD00000003

41

104.9

40

140.8

2PD00000004

28

7.6

33

18.1

2PD00000005

43

269.9

32

17.2

2PD00000006

14

3.0

22

2.3

2PD00000007

0

0

0

0

2PD00000008

0

0

0

0

2PD00000009

19

0.5

9

0.4

2PD000000011

0

0

0

0

2PD000000012

0

0

0

0

2PD000000013

29

0.1

0

0

2PD000000014

0

0

0

0

2PD000000015

0

0

0

0

2PD000000016

0

0

0

0

2PD000000033

15

0.2

12

.1

2PD000000034

9

0.1

2

.03

2PD000000035A

1

0.005

0

0

2PD000000035B

5

0.025

0

0

2PD000000035C

11

0.4

0

0

2PD000000036

20

0.1

0

0

2PD0000000371

N/A

N/A

N/A

N/A

Unknown

0

0

0

0

TOTAL

43

491.2

40

319.8

1

Not modeled
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5.1

INTRODUCTION

Characteristics of combined sewer systems are site specific and influence the
type of control technologies that are most appropriate to meet CSO discharge
regulations. Typically, a combination of management practices and CSO control
technologies is required to meet the CSO program goal. Chapter 7 presents how
the suitable technologies were developed into alternatives that address CSOs in
the Lima combined sewer system. The following technology categories were
evaluated in the development of those alternatives:
•
•
•
•

5.2

Source control
Collection System Control
Storage
Treatment

TECHNOLOGY SCREENING

Technologies and management practices were screened for their potential in
achieving CSO control goals. Those passing the screening process were
considered during alternative evaluations. All technologies considered are
presented in Table 5.1. If a technology was eliminated from consideration, the
reason for elimination is also presented. Descriptions of technologies passing
the initial screening process are provided in the next sub-section.
Table 5.1: CSO Control Technologies
Technology

Eliminated
from
Consideration

Reason for Elimination

Source Control

Blue barrels

X

Requires significant public
participation and acceptance,
difficult to enforce compliance.

Cross connection elimination
I/I reduction

X

Infiltration practices / Low
Impact Development

X

City of Lima, Ohio
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Practice is currently implemented
(see additional detailed discussion
in the Source Control section
below)
Because little performance data is
available for these technologies,
CSO volume reductions cannot be
confidently predicted.
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Eliminated
from
Consideration

Reason for Elimination

Pesticide management

X

Requires widespread public
participation for effectiveness.
Does not address major pollutants
of concern (bacteria, solids)

Rainwater gardens
Rooftop disconnection

X

Technology

Signage
Street cleaning

In-system storage
Real-time control

Practice is currently implemented
City already has signage at CSO
X
outfall locations.
X
Practice is currently implemented
Collection System Control
City already utilizes available insystem storage through use of inX
line gates and a Real Time Control
System
X
Practice is currently implemented

Regulator consolidation
Remove system bottlenecks
Routine
inspection/maintenance
Static flow controls

X

Interbasin flow diversion

X

Practice is currently implemented
No other basins within City's
jurisdiction

Relief sewers
Sewer Separation
Storage
In-line storage
Closed concrete tanks
Open concrete tanks

X

Technology can create odor,
aesthetic and public acceptance
problems as well as safety
concerns.

Tunnel Storage
Treatment
CSO Screens

Chemical treatment

City of Lima, Ohio
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For the Ottawa River CSOs, no
footprint is available as CSOs
discharge directly over a weir into
the Ottawa River; for the upstream
regulators overflow volumes are
too small to warrant the capital and
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Technology

Eliminated
from
Consideration

Disinfection

X

Sedimentation tanks

X

Swirl separators

X

Detention
ponds/lagoons/wetlands

X

Reason for Elimination

O&M investment. An analysis
justifying the elimination of a
centralized Enhanced High Rate
Treatment (EHRT) facility is
included in Section 5.2.1.4 below.
For the Ottawa River CSOs, no
footprint is available as CSOs
discharge directly over a weir into
the Ottawa River; for the upstream
regulators overflow volumes are
too small to warrant the capital and
O&M investment
For the Ottawa River CSOs, no
footprint is available as CSOs
discharge directly over a weir into
the Ottawa River; for the upstream
regulators overflow volumes are
too small to warrant the capital and
O&M investment
For the Ottawa River CSOs, no
footprint is available as CSOs
discharge directly over a weir into
the Ottawa River; for the upstream
regulators overflow volumes are
too small to warrant the capital and
O&M investment
Practice uses natural depressions
or construction of detention basins
for stormwater detention and
pollutant removal. Requires large
areas of undeveloped land not
available.

Existing Treatment Plant
Expansion

5.2.1 Description of Technologies and Practices
This sub-section describes technologies and practices that survived the initial
screening process.
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5.2.1.1
Source Control
Source control is defined as any technology or practice designed to minimize
flow or pollutants entering the collection system. These technologies typically do
not require large capital expenditures for implementation. However, they require
widespread public participation for effectiveness. The City of Lima implemented
a storm water utility on January 1, 2011. The utility will be charging non
residential customers based on impervious surface area. This will provide an
economic incentive to minimize impervious surface area, such as parking lots. In
addition, the City has a credit program for residential and non residential
customers. This program provides a credit to the storm fee for anyone who
reduces storm water impact from their property. Credits are given for detention
basins, bio retention ponds and rain gardens. Future CSO volume and frequency
reductions will occur as this program gets implemented and helps reduce and
delay the peak storm related flows that enter directly into the combined sewer
system and indirectly into the separate sanitary sewer system.
Source control technologies considered for the LTCP alternatives development
are described below. While Table 5.1 states that I/I reduction is not being
considered as a CSO control measure, when evaluating measures to control
sanitary sewer overflows (SSOs) the City has conducted reduction programs
including facilitating the removal of identified downspout drains into the sanitary
sewer system. Also, the City has an on-going Water-In-Basement (WIB)
correction program where they work with individual property owners to remove
direct connections from the house lateral to the sanitary sewer system. To date,
the City has corrected approximately 145 lateral connections.
The initial SSO Abatement Master Plan, June 1995, identified numerous sources
of infiltration and inflow in the Lima separate sewer system, some on private
property and some on public right-of-way. These sewer system deficiencies
were listed in the referenced report for each individual sub-basin. The
deficiencies were relatively inexpensive to correct and were recommended to be
implemented as “Phase 1” improvements. Between 1996 and 2000, the City
initiated a repair program where the majority of these deficiencies were
corrected. Follow-up flow monitoring in areas where improvements were made
indicated that the corrections had little impact on wet-weather flows.
The City also performed a pilot study in the Koop Road sub-basin
(Lakewood/Kunneke/Ilata/Wales street area) consisting of approximately 31
residential homes where 100% of the main line sanitary sewers and laterals
(from the main line to the property line) were lined with cured-in-place (CIP) liners
and each manhole was epoxy-coated. The before/after flow monitoring in this
area did not reflect any appreciable reduction in wet-weather flows as a result of
the improvements made to the sewer system.
Additionally, the City performed an evaluation to further determine if private
property I/I removal is feasible. This analysis is documented in the report titled
Evaluation of Private Property Infiltration/Inflow in the Separate Sewer System,
City of Lima, Ohio, dated February 2011, Revised September 2011” and included
City of Lima, Ohio
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as Appendix J. This analysis concluded that the “Store/Pump/Treat” option is the
most cost-effective solution to handle excessive I/I from Private Property
Systems.
Cross connection elimination. These practices eliminate connections that
allow intermingling of separate sanitary and storm water during rain events. Note
that issues related to the separate sanitary system will be addressed under the
Sanitary Sewer Overflow Abatement Plan.
Infiltration Practices. These practices promote infiltration of storm water into
soil (i.e., porous pavement, infiltration trenches, basins, tubes, etc.) which
reduces the amount of direct runoff entering the combined sewer system.
Rainwater Gardens. A rainwater garden is a planted depression that allows
rainwater runoff from impervious urban areas like roofs, driveways, walkways,
and compacted lawn areas the opportunity to be absorbed. This reduces rain
runoff by allowing storm water to soak into the ground (as opposed to flowing into
storm drains and surface waters which causes erosion, water pollution, and
flooding).
5.2.1.2
Collection System Control
These technologies can be applied to the existing sewer system to enhance
functionality. They may prevent excess flows from entering the system, or
optimize existing storage capacity. Several were considered for alternative
evaluation.
Remove System Bottlenecks. Removing “bottlenecks” relieves sewer
surcharging and reduces CSO discharges. Bottlenecks are sections of sewer
that have inadequate hydraulic capacity to convey expected flows. As a result,
wastewater backs up, resulting in surcharge and possibly even combined sewer
overflows.
Regulator Consolidation. In cases where multiple CSO regulators discharge to
a common CSO pipe, the regulators can be effectively consolidated by
constructing a new regulating structure on the outfall pipe.
Static Flow Controls. Conventional static regulators include fixed and
adjustable weir regulators. Since there are no moving parts, no additional control
can be achieved once the weir elevation is set. Overflows occur when
wastewater levels exceed weir crest elevations during a wet weather event. For
the purposes of this study, static flow controls would include the addition of or
modification to weir walls at the CSO regulators.
Relief Sewers. Relief sewers provide additional capacity to reduce surcharging
or to transport wet weather flows. This entails constructing a new conduit parallel
to the under-capacity pipe. A chamber containing a weir directs dry weather flow
into an existing sewer. During wet weather, the capacity of the existing sewer is
reached, and flow passes over the weir into the relief sewer.
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Sewer Separation. Sewer separation is the conversion of a combined sewer
system into separate storm water and sanitary sewage collection systems.
Sewer separation could be accomplished by constructing:
•

New storm drains that allow the existing combined sewer to function as a
separate sanitary sewer

•

New sanitary sewers that allow the existing combined sewer to function as a
storm drain

Using the existing combined sewer as the sanitary sewer may not be appropriate
when it has a relatively large diameter and is constructed on a shallow slope.
The sanitary flow alone may not be sufficient to develop suitable flushing
velocities without the periodic peak flows contributed by storm water runoff.
Another drawback to converting a combined sewer to a storm sewer is the
difficulty in determining whether all sanitary connections have been removed.
Post construction sampling is required to demonstrate elimination of all sanitary
connections.
Complete separation involves the complete removal of storm water inputs to the
new sanitary sewer system constructed. This includes catch basins, footing
drains, and all other sources. Partial separation could also be implemented to
lower the storm water flows into the remaining combined sewer pipe. This may
include only separating the catch basins, for instance. Partial separation could be
effective in managing the frequency of overflows. This technology would involve
disconnecting storm water inflow from portions of the combined system and
connecting to a new or existing storm water system to reduce the volume of total
combined sewage conveyed. The remaining system would still be classified as
combined and thus be subject to the applicable CSO regulations.
5.2.1.3
Storage
These technologies for CSO control store excess wet weather flows until
sufficient conveyance and treatment capacity is available. Storage technologies
considered include storage basins and tunnels.
Storage basins. Off-line, near surface storage/sedimentation facilities consist of
tanks that store and/or treat combined sewer flows diverted from combined trunk
sewers and interceptors. These facilities provide storage up to the volume of the
tank, as well as sedimentation treatment for flows that pass through the facilities
in excess of the tank volume. Coarse screening, floatables control, and
disinfection are commonly provided. “Near surface” means these facilities are
constructed at depths that allow use of traditional open-cut excavation
techniques and the covered surface can provide beneficial use to the community
(parking or playground, for example).
Tunnel Storage/Conveyance. Deep tunnel storage is often considered as an
alternative to near surface facilities where space constraints, construction
impacts, and other issues challenge the feasibility of near surface facilities. The
major advantage of deep tunnel storage is that relatively large volumes can be
stored and conveyed with little disturbance to existing surface infrastructure. In
City of Lima, Ohio
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congested urban areas, near surface CSO control facilities can be difficult to site,
and the only available open spaces for such facilities include recreational areas
such as parks. Deep tunnel construction may avoid some issues arising from
use of open spaces and minimize disruptions from extensive open-cut excavation
associated with near surface facilities.
However, deep tunnel construction does not completely avoid open excavations.
Work shafts, access shafts, vent shafts, and drop shafts are required as well as
near surface consolidation conduits. These conduits collect flow from CSOs and
convey them to the tunnel. The feasibility of deep tunneling must be established
through geotechnical investigations and impacts on adjacent structures.
A typical deep tunnel system includes the following:
•

Tunnel large enough to store and convey flows for a given design condition

•

Vertical drop drafts to deliver flow from near surface conduits to the deep
tunnel

•

Coarse screens to remove large debris and protect downstream pumps

•

Access shafts for personnel and equipment

•

Vent shafts for balancing air pressure during tunnel filling and dewatering

•

Odor control systems at vent shafts

•

Dewatering system to pump stored water to the collection system or WWTP

5.2.1.4
Treatment
Treatment technologies remove pollutants from wet weather flows prior to
discharge to receiving waters. They can be physical, biological, chemical, or a
combination.
CSO Screens. While the Ottawa River CSOs are already equipped with
mechanically rakes fine screens, non-powered, self-cleaning screens will be
considered for the upstream regulators. Screens are used to prevent floatables
from reaching the receiving water.
Treatment Plant Expansion. Current operation of the Lima WWTP allows for a
maximum treatment rate of approximately 54 mgd. Improvements proposed
would increase hydraulic capacity to 70 mgd. By increasing the treatment
capacity, additional CSO volume could receive full treatment, thus reducing the
volume of untreated overflow.

City of Lima, Ohio
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Enhanced High Rate Treatment (EHRT). The City performed an analysis to
assess the feasibility of a centralized EHRT facility located at Simmons Field.
First, a treatment schematic was developed incorporating the existing hydraulics
of the Ottawa Interceptor and Ottawa River. The main components of the system
are: equalization, pumping, HRT and disinfection.

Hydraulics: CSO would be diverted from the Ottawa Interceptor near Gate
Structure “C”, between the Collett Street and Heindel Street CSOs. The invert of
the interceptor at this location is 819 and the crown of the incoming sewers is
approximately 828. With the river elevation at approximately 831 at this location,
influent pumping would be required to accommodate headloss through the highrate treatment and disinfection facilities and allow CSO to flow by gravity to the
river.
Sizing: During the simulated typical year, the peak flow rate into the HRT facility
would be approximately 350 mgd. It would be impractical to size an HRT facility
big enough to accommodate such a large, instantaneous peak flow rate.
Instead, equalization would be provided to decrease the peak flow rate to be
pumped and treated. For this analysis, 150 mgd and 200 mgd treatment options
were used. The equalization was not sized or priced for this analysis.
Planning level costs for HRT of CSOs in Lima are presented below. Pumping
costs are presented using the MWRA cost equation identified in Chapter 6,
adjusted to ENR CCI 8586. The UV disinfection costs were provided by a local
manufacturer representative; these costs are based on 20 mgd trains and an
effluent limit of 200 FCU/mL. For the HRT, costs from four different sources
were included: local manufacturer representative, Anderson LTCP, Toledo LTCP,
and the Columbus Wet Weather Plan. The costs are summarized below.
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HRT
Treatment
Capacity

Total
Construction
Cost

Total
Capital
Cost7

$33 M

$43.7 M –
$111.2 M

$61.2 M $155.7 M

$44 M

$56.8 M $146.8 M

$79.5 M $205.5 M

Pumping

UV
Disinfection2

Actiflo3

Anderson
LTCP4

Toledo
LTCP5

Columbus
WW Plan6

150 mgd

$24.6 M

$4.1 M

$15 M

$18.5 M

$82.5 M

200 mgd

$31.3 M

$5.5 M

$20 M

$23.9 M

$110 M

1

1

– MWH Pump Station Construction Cost Equation = 0.183 + 0.354 * Q 0.845
– UV Disinfection Construction Cost = $27,500/MGD
3
– Actiflo = $0.10/gal
4
– Anderson LTCP HRT Cost: (8586/7200) * (4.4871 Q2 + 89,176 Q + 2,000,000)
5
– Toledo LTCP = $0.55/gal
6
– Columbus WW Plan = $0.22/gal
7
– Capital Improvement Cost = Construction Cost + 20% Administration + 20% Contingency
2

Since the lowest HRT alternative cost is estimated to be $61.2 M, which is more
than the recommended alternative ($58 M), the pricing for the additional
components required (equalization tank, influent fine screens) was not included.
Further investigation into HRT is not warranted in Lima since it is not a cost
competitive alternative.

5.3

CONCLUSION

Alternatives that will be developed and presented in Chapter 8 of this report will
consider use of the screened technologies discussed above. Not all of the
technologies that survived the initial screening will be explicitly incorporated into
an alternative but, where appropriate, they will be integrated.
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6.0

INTRODUCTION

This Chapter includes methodology on cost estimation developed for the CSO
technologies, including construction costs, capital improvement costs, operations
and maintenance costs and present worth value determinations.
The cost estimates provided in this Long Term Control Plan are generally
considered Class 41 estimates. Class 4 estimates are prepared based on limited
information and subsequently have a wide range of accuracy. They are typically
used for project screening, determination of feasibility, alternative evaluation,
confirmation of economic and/or technical feasibility, and preliminary budget
approval or approval to proceed to the next stage. Typical accuracy ranges for
Class 4 estimates are -15% to -30% on the low side and +20% to +50% on the
high side. Virtually all Class 4 estimates use stochastic estimating methods such
as cost curves, capacity factors, and other parametric and modeling techniques

6.1

CSO CONTROL TECHNOLOGY CONSTRUCTION COSTS

To support the evaluation of CSO control alternatives, cost equations are
presented in this chapter for construction of a variety of CSO transport,
treatment, and storage options. Construction cost equations have been adjusted
to an Engineering News Record Construction Cost Index (ENR CCI) of 8,586,
which represents the 20-city ENR CCI for September 2009. The 20-city CCI was
used for Lima because only limited Lima city-specific data were available.
United States Environmental Protection Agency (USEPA) source documents
include cost curves and equations based on data compiled from facilities
throughout the country. Other source documents contain curves and equations
that are site-specific to particular communities. For example, recent work
completed by the Northeast Ohio Regional Sewer District (NEORSD) on their
CSO Facilities Planning efforts provides a good source of data for a variety of
technologies. NEORSD’s basis of cost data includes a comparison of cost
curves from other sources to recent bids and engineering estimates for relevant
projects around the country. Data from other recent Long Term Control Plans,
such as the Columbus, Ohio Wet Weather Plan, were reviewed for additional
comparisons but no significant differences were identified between the Columbus
and NEORSD (Cleveland area) curves..
Where multiple sources yielded different cost curves, costs for the Lima LTCP
were typically assumed on the “high average” side of the cost data to develop
conservative cost estimates at the facilities planning level.

1

AACE International Recommended Practices and Standards, 2000. Recommended Practice
No. 18R-97: Cost Estimate Classification System – As Applied in Engineering, Procurement, and
construction for the Process Industries.
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Contractor bonding, mobilization, demobilization, insurance, overhead, and profit
were included in the construction cost estimates. Site work, HVAC2, electrical,
and instrumentation costs were included where indicated in the tables that follow.
Cost information for the following CSO control technologies are presented in this
document:
•

Pumping facilities

•

Storage basins

•

Relief Sewers

•

Sewer Separation

Costs associated with treatment plant expansion are discussed in a separate
Wastewater Treatment Plant Master Plan produced by Jones and Henry. The
basis for those costs is not addressed in this document.
6.1.1 Pumping Facilities
Pumping facilities typically pump stored wastewater to treatment or conveyance
facilities.
The costs for typical raw wastewater pumping facilities include:
•

Coarse screening facilities

•

Wet well and dry well

•

Pumping equipment

•

Electrical equipment

•

Instrumentation equipment

Raw wastewater pumping facilities’ construction cost equations are shown in
Table 6.1.

2

Heating, ventilating and air conditioning (HVAC) facilities.
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Table 6.1
Cost Equations for Raw Wastewater Pumping Facilities
Source Document
Cost Estimating Manual Combined Sewer Overflow
Storage and Treatment (EPA600/2-76-286)
Draft Massachusettes Water
Reclamation Authority (MWRA)
Combined Sewer Overflow
Facilities Plan - Technical
Memorandum 2-8: Criteria for
the Development and Evaluation
of Preliminary Alternatives
Memorandum on Capital Costs
Used in Cost Effectiveness
Analysis for City of Houston
GHWP

Date of
Publication

Cost Equation1

Comments

December, 1976

C=0.49*Q0.770

USEPA, 1976

September, 1988

C=0.183+0.354*
Q0.845

MWRA, 1988

C=0.381*Q0.729

Houston, 1992

February, 1993

Sacramento Sewerage
C=0.94*Q0.66
Sanks Upper Limit2
0.817
Expansion Study - Final Report,
April, 1993
C=0.159*Q
Sanks Lower Limit2
0.857
Appendix C: Cost Criteria
C=0.183*Q
Sacramento, 19933
1
Construction costs (C) have units of millions of dollars adjusted to ENR CCI=8,586 (Sep.
2009).
Flows (Q) have units of million gallons per day.
2
These two equations were derived from the cost curves presented in the source document.
The curves were developed from those initially presented in Fig. 29-3 of Pumping Station
Design, Sanks(1998). These curves represent construction costs (including overhead and
profit for the contractor) for submersible pump wastewater pumping stations both with, and
without, standby power.
3
This equation was derived from a cost curve (which was based on City of Sacramento
historical pump station costs) presented in the source document.

Cost curves from these sources are shown graphically in Figure 6.1.
For the NEORSD’s facilities planning effort, costs collected for pumping stations
were intended to be applied to large, tunnel dewatering pump stations, not
comparatively smaller pump stations like what is being evaluated in Lima. Cost
information for the NEORSD’s most recent pump station – the Tunnel
Dewatering Pump Station (TDPS) – was not included since it is so much different
from the pump station proposed to dewater the storage basin in Lima. The
TDPS has a firm capacity of 160 MGD and lifts water over 200 feet from a deep
tunnel system to near the surface. The pump station envisioned to dewater the
Lima CSO storage tank would be less than 40 feet deep with a capacity of 30-60
MGD, three to five times smaller and much shallower than that designed for
TDPS. Due to the significant difference in conditions between the pump stations,
it would be difficult to correlate the estimated TDPS construction cost ($86.2 M)
City of Lima, Ohio
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to a construction cost for Lima’s storage tank dewatering pump station. If we had
included the TDPS cost, it would have skewed the curve towards even higher
costs, which is not appropriate for this application.
Figure 6.1
Construction Cost Curves for Raw Wastewater Pumping Facilities
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As shown in Figure 6.1, all of the cost curves fall between Sanks’ Upper Limit
curve and Sanks Lower Limit curve. The USEPA 1976 source document
indicated that its cost data should be increased an additional 10 percent when
used for planning purposes to account for subsurface conditions. The MWRA
1988 cost equation will be used to develop representative costs for the City of
Lima’s LTCP, since it is the “high average” curve, and because it is slightly higher
(at higher pumping rates) than the USEPA 1976 curve, which would require an
additional 10 percent to account for subsurface conditions.
The data shown in Table 6.1 and Figure 6.1 represents the cost of pumping from
shallow CSO storage facilities, as would be needed to empty a CSO storage
basin. The tunnel alternative would require pumping from tunnels, up to 150 feet
deep. To account for the added complexity of constructing a deep tunnel
dewatering pump station, two times the MWRA cost equation will be used:
Construction Cost = 2*[ 0.183 + 0.354*Q0.845]
City of Lima, Ohio
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6.1.2 Storage Basins
Storage basins are capable of retaining overflows until system capacity is
available to transport stored volume to treatment facilities. Construction cost
equations for typical covered concrete storage basins are shown in Table 6.2.
Table 6.2
Cost Equations for Storage Basins
Source Document
Cost Estimating Manual Combined Sewer Overflow
Storage and Treatment
(EPA/600/2-76-286)
Draft MWRA Combined Sewer
Overflow Facilities Plan Technical Memorandum 2-8:
Criteria for the Development and
Evaluation of Preliminary
Alternatives
Cost Estimating and Cost
Referencing Methodology for
Cincinnati MSD
Memorandum on Capital Costs
Used in Cost Effectiveness
Analysis for City of Houston
GHWP
Memorandum on Capital Costs
Used in Cost Effectiveness
Analysis for City of Houston
GHWP
USEPA Cost Estimates for Select
Combined Sewer Overflow
Control Technologies
EPA Manual Combined Sewer Overflow
Control
(EPA/625/R-93/007)

Date of
Publication

Cost Equation1

Comments

December, 1976

C=1.51*V0.803

USEPA, 1976

September,
1988

C=3.21*V0.71

MWRA, 1988

November, 1991

C=2.95*V0.68

Cincinnati, 1991

February, 1993

CLP=(3.45 + 2.345*V)

Houston LP,
1992

February, 1993

CAG=(1.44+1.2*V)

Houston AG,
1992

October, 1992

C=6.29*V0.821

USEPA, 1992

September,
1993

C=6.51*V0.826

USEPA, 1993

May, 2007
C=3.89*V
NEORSD 2007
Evaluation of Planning Level
Estimates of Probable
Construction Cost (AECOM
2007)
1
Construction costs (C) have units of millions of dollars adjusted to ENR CCI=8,586.
Volumes (V) have units of million gallons.
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The USEPA 1976 cost equation was developed for a covered concrete basin.
This equation, for an above ground facility, is based on concrete, steel, labor,
and contingencies while excluding pumping, disinfection, or site work.
The MWRA 1988 cost equation was developed for a closed concrete basin with
aeration and washdown. The cover is assumed to be constructed of pre-cast
reinforced concrete. The source document did not state that pumping facilities
were included nor did it allow for the differentiation between a buried basin and
one with a foundation at grade.
The Cincinnati 1991 cost equation was developed for a closed concrete basin
with aeration. The basic assumptions for this equation appear similar to those
made in the 1988 MWRA document considering the similar slopes of each curve.
Thus it could be concluded that pumping facilities are not included.
The Houston LP (Low Profile) 1992 cost equation represents the facility cost for a
basin with less than 16 feet protruding above ground. The Houston AG (Above
Ground) 1992 cost equation represents the facility cost for the construction of a
storage basin with a foundation at grade.
The USEPA 1992 equation allows for either a covered or uncovered concrete
tank with coarse screening, primary settling, floatables control, and disinfection.
Although pumping facilities were acknowledged as usually required, it is not clear
if these costs are accounted by the equation. The USEPA 1993 equation
represents strictly near-surface storage and includes coarse screening, floatables
control, and disinfection components; it does not account for pumping costs.
The 2007 NEORSD equation represents a compilation of seven storage tank
projects ranging in size from 1.15 MG to 15 MG and does not include pumping or
disinfection. Because this equation is based on the most recent information and
because preliminary analysis indicates that a storage tank alternative would be
between 8 and 12 MG, this equation will be used to develop representative costs
for the Lima LTCP. Dewatering pumping costs will be added separately.
The NEORSD cost curve for storage basins was developed based on data for
basins ranging in size from 1.15 – 15 MG. To compare the costs predicted by
the NEORSD equation for storage basins to actual costs, completed construction
costs from three large storage basins were compiled and are listed in the table
below and shown graphically on Figure 6.2. Construction costs were taken from
Anderson, IN LTCP and were adjusted from an ENR CCI of 7,200 to 8,586.
These projects stored between 20-30 MG, covering the range of larger basin
sizes considered in the Lima LTCP. Costs were developed for each of these
projects using the Lima storage basin cost curve. The data shows that one of the
projects was very closely estimated by the cost curve used by Lima, one project
was underestimated and one project was over estimated by the cost curve. This
data reinforces the applicability of the chosen cost curve for storage basins and
we feel it has been appropriately applied to all basin sizes discussed in the Lima
LTCP.
City of Lima, Ohio
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Storage Basin
Tournament
Club
Northshore
Market Avenue
1

Size
(Mgal)

Actual Construction Cost ($M)
Cost1 (ENR =
Cost (ENR =
7200)
8586)

Estimated Cost w/
Lima Formula

22

$66.70

$79.54

$85.58

24
30.5

$119.96
$43.33

$143.05
$51.67

$93.36
$118.65

Cost data taken from the Anderson, IN Draft Long Term Control Plan Report, Greeley and Hanson, 2009.

Figure 6.2
Construction Cost Curves for Covered Concrete Storage Basins

6.1.3 Relief Sewers
Construction costs for relief sewers are dependent upon sewer diameter, the
depth of construction, and the amount of interference encountered during
construction activities. Interference can be due to pavement, traffic, and utilities.
Experience has shown that construction in a paved right-of-way is more costly
than open area construction. The need to maintain traffic flow during
construction slows progress while increasing overall cost. Minimizing
construction impacts on utilities, such as water mains, gas lines, storm sewers,
sanitary sewers and combined sewers, increases both construction complexity
and cost. The presence of other area-wide utilities, such as interceptor sewers,
City of Lima, Ohio
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high pressure gas mains, and high pressure water mains, can further increase
costs.
Construction cost estimates for relief sewer construction were developed from a
historic compilation of bid tabulations from the Cleveland area, Means
construction data, and manufacturer’s pipeline data. These estimates were
updated to an ENR CCI = 8,586 and are shown in Table 6.3. These estimates
are categorized by construction environment and are differentiated by the
required depth of construction within that environment.
Table 6.3
Relief Sewer Construction Cost Estimates
Construction Cost Estimate for Cleveland Area ( $ / LF)1,2

1
2

Construction Depth

Diameter
(inches)

10 ft to 15 ft

16 ft to 20 ft

12

$297

$492

15

$319

$519

18

$346

$552

21

$406

$594

24

$447

$653

27

$475

$683

30

$510

$713

36

$599

$800

42

$736

$937

48

$837

$1,032

54

$919

$1,102

60

$1,018

$1,190

66

$1,159

$1,348

72

$1,585

78

$1,704

84

$1,834

90

$1,965

96

$2,097

102

$2,227

126
$2,752
Construction costs are adjusted to ENR CCI=8,586.
Cost data derived from Northeast Ohio Regional Sewer District
CSO Facilities Plan Phase II Studies,.
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The unit costs shown in Table 6.3 were compared to bid tab data from a local,
City of Lima sewer installation project completed in 2006 (Proctor and Gamble
sanitary sewer installation). There has been very little new sewer or relief sewer
construction in Lima recently so only limited data points exist for comparison
purposes. However, the 2006 bid tab data revealed unit costs of approximately
$200/LF for sewers ranging in diameter from 15-inches to 21-inches. Assuming
an average 2006 ENR value of 7751, escalating this unit cost to 2009 dollars
would equate to $221/LF. The only projects that will require sewer replacement
as part of the recommended LTCP are the DWO upsizing at CSOs 35A and 35C.
The largest of these pipes is 21-inches in diameter so it was decided to use the
2006 Proctor and Gamble bid tab unit costs as the basis of cost for this project.
6.1.4 Tunnels
Construction costs for several CSO storage tunnels in rock have been collected
from projects built across the country. The data are summarized in Table 6.4
and plotted in Figure 6.3 by tunnel diameter. The data was separated into two
data sets - Cleveland area and National Projects. The tunnels built in the
Cleveland area generally cost less per linear foot than tunnels of comparable
diameter across the country. The lower unit cost may be explained by the large
number of tunneling projects constructed in Cleveland in the last thirty years.
Since a “high average” cost is desired for projecting costs for Lima’s LTCP, the
trendline developed for the National dataset will be used to predict the cost of
Lima’s CSO storage tunnel option:
Cost / Linear Foot ($/ft) = 290.75 * tunnel diameter (ft) + $182.47
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Figure 6.3
Tunneling Cost Data and Trends
$14,000

National Projects

$13,000
$12,000

Cleveland Projects

National

$11,000

Linear (National Projects)

Cost per Foot of Tunnel (2009 $)

$10,000
$9,000

y = 290.75x + 182.47
R² = 0.4969

Linear (Cleveland
Projects)

$8,000
$7,000
$6,000
$5,000

Cleveland

$4,000
$3,000
$2,000
$1,000
$0
0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

Tunnel Excavated Diameter, Feet
Table 6.4
Tunnel Project Unit Costs
Source of Data

Diameter (ft)

Cleveland - Hilltop H1
Cleveland - Hilltop H2
Cleveland - Hilltop BTRS
Cleveland - Hilltop H3
Cleveland - Hilltop 6
Cleveland - Heights VARS
Gary, IN - Borman Park Intake
Improvements
St. Louis - Skinker McCausland
San Ramon, Ca - Cougherty
Valley
Cleveland - Southwest 4
Austin, Tx - Govalle InterceptionDiversion

8.3
8.3
8.8
8.8
8.8
9.2
10.0

Unit Cost
($/lf, ENR CCI =
8,586)
$1,572
$1,372
$1,674
$1,122
$1,019
$1,312
$3,168

10.0
10.0

$1,784
$3,542

10.7
10.9

$2,181
$1,121
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Nashville, TN - Second Ave
Cleveland, OH - Southwest 3
St. Louis, MO - Baumgartner
Cleveland, OH - Hilltop 3
Cleveland, OH - HHI 2A
Cleveland, OH - Hilltop G
Cleveland, OH - Heights 7A
Cleveland, OH - MCT-1
Atlanta, GA - South River
St. Louis, MO - Grand & Bates
Framingham, MA - MetroWest
CP-2
Milwaukee, WI - Crosstown
Phase 2A East
Milwaukee, WI - Crosstown
Phase 2A West
Atlanta, GA - Chattahooche
Milwaukee, WI - North Shore
Phase 2A
Milwaukee, WI - Northwest Side
Milwaukee, WI - KK/LM
Cleveland, OH - MCT-3
Cleveland, OH - Euclid Creek
Cleveland, OH - MCT-2
Chicago, IL - Torrence Avenue
Milwaukee, WI - North Shore
Phase 1A
Note: National tunneling costs are shaded.

11.0
11.2
12.0
12.0
12.0
13.0
13.0
13.0
14.0
14.5
16.2

$6,123
$2,303
$2,666
$1,941
$1,944
$2,605
$1,760
$2,111
$6,300
$7,107
$6,303

17.2

$5,102

17.2

$5,997

18.0
19.5

$3,082
$4,322

22.0
22.0
22.0
24.0
24.0
27.3
32.3

$4,111
$5,447
$4,730
$8,229
$4,708
$5,828
$12,630

6.1.5 Sewer Separation
Sewer separation generally involves providing a new sanitary sewer and new
sanitary service laterals for a given street or service area to isolate sanitary
sewage from storm drainage. Estimates for these costs in the Cleveland area
were previously developed for the Northeast Ohio Regional Sewer District CSO
Facilities Plan Phase 1 Study, Appendix C, April 1994, using an ENR CCI of
5534. Costs for the required construction effort will vary between service areas
since they are dependent upon through traffic flow and the density of buildings
and houses in the area. On average, it is expected construction costs for sewer
separation will be $108,000 per acre (ENR CCI = 8,586). For comparison
purposes sewer separation costs from a variety of communities are listed below:
Location

Cost (2009 $)

Anderson, IL

$60,000 / ac

Atlanta, GA

$75,000 / ac - $500,000 / ac
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Cambridge, MA

$400,000 / ac - $500,000 / ac

Additionally, an analysis was conducted to generate a ‘bottom up’ evaluation of
complete sewer separation costs in Lima. The improvements required to
separate combined sewers vary depending on the topography of the specific
catchment, but it is assumed that either a new storm or new sanitary sewer
would be constructed and laterals reconnected. First, the sewer length and area
were determined for both the combined and separate sanitary systems (from
Chapter 2).
Sewer System

Total Length of Pipe
(miles)

Total Area (acres)

Combined

135.4

3,600

Separate Sanitary

115.2

4,200

Unit costs for sewer separation were taken from the Toledo LTCP and adjusted
from ENR CCI 7600 to the index used for the Lima LTCP, 8586. The adjusted
costs for complete sewer separation are $395/lf for storm sewers and $565/lf for
sanitary sewers. If those costs were applied to the length of combined sewers in
Lima and divided by the combined sewer area, the costs for complete sewer
separation in Lima would range between $78,500/ac and $112,200/ac. .
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Toledo
Separation Cost
(2009 $)

Length of
Combined
Sewers
(miles)

Total Separation
Cost –
(2009 $)

Cost per
Acre
(2009 $)

Storm ($395/lf)

135.4

$282.4M

$78,500

Sanitary ($565/lf)

135.4

$403.9M

$112,200

Based on the analyses presented above, the estimated cost of $108,000/acre
being used for the Lima LTCP is considered reasonable.

6.2

CAPITAL IMPROVEMENT COSTS

Capital improvement costs include costs of administration, engineering, and legal
costs as well as contingencies. Capital improvement costs are estimated using
the following equation:
CONSTRUCTION COST
+

Right-of-Way / Easement / Land Acquisition

+

20% Administration, Engineering, and Legal Costs

+
20% Contingencies for Unknown Conditions =
CAPITAL IMPROVEMENT COST
At the master planning stage, because of limited knowledge of site-specific
conditions for each proposed capital improvement, contingencies are applied to
account for unforeseen events and unknown conditions. During final design
efforts, detailed geotechnical and utility surveys will be completed to further
define existing geological conditions and identify potential interference with other
utilities that may impact proposed capital improvement alignments or locations.
For planning level costs, a contingency of 20 percent was used.

6.3

ANNUAL OPERATION AND MAINTENANCE COSTS

Operation and maintenance (O&M) costs are generally a function of the days of
operation for a facility in a given year and the flow rate or volume handled.
Calculated O&M costs include costs for labor (both maintenance and operation),
power, chemicals, miscellaneous supplies, and odor control. Labor costs
presented below are provided for two-person crews. O&M costs are highly
variable from one agency to another. Estimated annual O&M costs developed
for the Lima LTCP will be based on the occurrence of 88 wet weather events per
year (events requiring the operation of facility to treat the increased flows
resulting from a storm event).
When calculating labor costs, the City’s cost for a typical two-person crew is
approximately $140 per hour which includes employee benefits.
City of Lima, Ohio
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6.3.1 Pumping Facilities
Pumping facilities’ O&M costs are based on the following:
•

Labor
Labor costs are based on routine inspection and maintenance of the
facility by a three-person crew. The crew will be required to spend one 4hour period washing the wet well following each event. The annual O&M
cost per facility is equal to $140 per hour multiplied by 4 hours per event
and 88 events for a total of $49,280 per year.

•

Mechanical Equipment
The mechanical equipment annual O&M cost is estimated to be 2.0
percent of construction.

•

Power
Power costs are equal to $0.094 per kilowatt-hour multiplied by total
kilowatt-hours. Total kilowatt hours required is equal to the number of
hours the pump station is operated annually multiplied by the pump station
firm capacity multiplied by 11.2 kW/mgd, which is based on a pump with
65-percent efficiency, its motor with 90-percent efficiency, a total dynamic
head of 50 feet, and a flow rate of 1 mgd.

•

Odor Control
Odor control facilities are not expected to be needed.

6.3.2 Storage Basins
Storage basin O&M costs are based on the following:
•

Labor
Labor costs are based on routine inspection and maintenance of the
facility by a two-person crew for 4 hours per basin. The annual O&M cost
is equal to $140 per hour multiplied by 4 hours per event and 88 events
per year for a total of $49,280 per year per basin.

•

Mechanical Equipment
The mechanical equipment annual O&M cost is estimated to be 0.25
percent of construction.

•

Power
Power costs were included with the mechanical equipment annual O&M
costs.

•

Odor Control
Odor control facilities are not expected to be needed.
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6.3.3 Relief Sewers
Relief sewer O&M costs are based on the following:
•

Labor
Labor costs are based on routine cleaning, inspection, and televising of
the new sewers by a private subconsultant once every five years. The
cost to the City for crew and equipment is approximately $4 per linear foot
of sewer.

6.3.4 Tunnels
Tunnel O&M costs are based on the following:
•

Labor
Labor costs are based on physical inspection of the tunnel by a six-person
crew once every five years. It is expected that the entire 4,200 linear feet
of tunnel can be covered in an 8-hour shift. The estimated cost for crew
and vehicles is approximately $420 per hour, for a total labor cost of
$3,360 every five years to inspect the tunnel.
Each of the three access shafts is expected to be inspected and
maintained by a 6-person crew once every year. It is expected that this
effort will require 5 hours per shaft, for a total labor cost of $2,100 per
shaft. Thus, the approximate annual O&M labor cost for a tunnel with a
length of 4,200 feet and 3 access shafts is equal to 0.2 (1 year divided 5
years) multiplied by $3,360 plus $2,100 per shaft multiplied by 3 shafts for
a total of approximately $ 6,972.

•

Mechanical Equipment
Mechanical equipment is not expected to be needed.

•

Power
Power is not expected to be needed for this gravity flow tunnel.

•

Odor Control
For a 4,200-linear-foot-long tunnel, it is expected that one biofilter facility
will be required. O&M costs are estimated to be 2 percent of the
construction cost.

6.4

PRESENT WORTH CALCULATIONS

Several alternative CSO project configurations have been developed for Lima.
The alternatives encompass project elements of varying capital and O&M costs
as well as timing of implementation. In order to compare the alternatives on an
“apples to apples” cost basis to derive the best project configuration, economic
“present worth” analysis is used.
Present worth analysis incorporates computation of several factors, as indicated
in the following paragraphs.
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6.4.1 Planning Period
The assumed planning period for CSO projects is 20 years. That is, no
additional assets will be contemplated for additional CSO control purposes
beyond 20 years.
6.4.2 Life-Cycle Cost Period
The present worth of facilities will be computed based on a Life-Cycle Cost
period of 50 years. If a proposed asset has an expected useful life of 20 years,
then it will be assumed that asset will replaced (and additional capital costs
expended) after 20 years and after 40 years. Assets reaching their useful life
expectancy within the 50 years will be assumed to be replaced during the 50
years, but reconstruction costs to be incurred after the 20 year planning period
will be for asset replacement only and not to provide additional capacity.
6.4.3 Cost Escalation
Capital costs to be incurred in the future will be estimated at the present (time
zero) and escalated to the time of construction using a cost escalation
(sometimes called “inflation”) rate of 3.5 percent per year. Some costs may
accelerate faster and others slower than this rate during the life-cycle cost period,
but 3.5 percent is a reasonable figure for use throughout the life-cycle cost
period.
Annual O&M costs to be incurred in the future will be estimated at the present
(time zero) and escalated to the years of operation throughout the life-Cycle cost
period using an annual cost escalation rate of 3.0 percent per year.
6.4.4 Discount Rate
Discount rate is the factor used to convert a cost to be incurred in the future to
the present (time zero) time frame. Discount rates generally reflect risk adjusted
cost of capital. A discount rate of 6.0 percent will be used for all present worth
calculations throughout the life-cycle cost period.
6.4.5 Service Life
Expected service lives of facilities will vary dependent upon both their initial
construction quality and frequency of use. However, for planning purposes,
specific durations will be considered for each facility component as presented in
Table 6.5 derived from the Draft MWRA Combined Sewer Overflow Facilities
Plan - Technical Memorandum 2-8: Criteria for the Development and Evaluation
of Preliminary Alternatives, September 1988. The service life for a facility that
does not fall into any of the categories in Table 6.5 will be 40 years.
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Table 6.5
Service Life Parameters
Type of Component
Land

Service Life
Permanent

Wastewater conveyance structures (including collection systems, outfall
pipes, interceptors, force mains, drop shafts, and tunnels).

70 years

Other structures (including plant buildings, concrete process tankage, basins,
lift station structures, and site work).

50 years

Process equipment (including major process equipment such as clarifier
mechanisms, vacuum filters, etc.); steel process tanks and chemical storage
facilities; electrical generating facilities on standby service only.

20 years

Auxiliary equipment (including instruments and control facilities; sewage
pumps and electrical motors; mechanical equipment such as compressors,
aeration systems, centrifuges, chlorinators; electrical generating facilities on
regular service).

10-20 years

6.4.6 Salvage Value
Present worth computations often account for salvage values at the end of the
analysis period. For example, with a life-cycle cost period of 50 years, a
conveyance asset (with expected life of 70 years) constructed at the beginning of
the analysis period would have a salvage value of 20/70, or 28.6 percent of its
initial capital improvement cost. Land does not depreciate or appreciate so land
will have a salvage value equal to its original cost or value.
6.4.7 Present Worth
Capital improvement costs and annual O&M costs will be converted to present
worth costs for comparison of alternative CSO control alternatives. However, the
final selection of a preferable CSO control alternative will not be based solely on
cost considerations. A guide for the development of present worth costs is
shown in Table 6.6.
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Table 6.6
Guide for Calculating Present Worth Costs
Step

Description

1

Derive capital improvement cost (CIC) as described
previously. Future capital costs expended during the lifecycle cost period (or Planning Period Duration, PPD) will
be escalated using the capital construction cost
escalation rate

2

Calculate salvage value (SVF). SVF, encompasses any
associated land costs, the planning period (life-cycle)
duration (PPD) and component service life (SL) from
Table 6.4. Note that this represents the expected
salvage valuein the future. Note that the CIC used is the
initial CIC or the reconstructed CICF (escalated) when
reconstructed within the PPD.

3

4

Calculate the present worth of the salvage value (SVPW )
through the use of a conversion factor (P/F) based upon
the interest rate and the planning period duration. The “i”
shown in the equation is the discount rate.
Calculate the present worth of the CIC (CICPW ) which is
equal to the CIC plus any reconstructed CICF (escalated)
minus the present worth of the salvage value.

Equation3
CIC
CICF = CIC * (F/P, i, PPD)

SVF = (Land +
CIC * (PPD - SL) / SL)

SVPW = SVF * (P/F, i, PPD)

CICPW = CIC + CICF- SVPW

5

Calculate the annual O&M costs (OMC). Escalate the
expected OMCs each year (Y) of the life cycle period

6

Calculate the present worth of the O&M costs (OMCPW )
through the use of the same conversion factor (P/F)
based on the discount rate and the planning period
duration.

OMCPW = Σ OMC F
*(P/F,i,PPD)

Calculate the total present worth (PW) of the desired
CSO treatment alternative as the sum of CICPW and
OMCPW

PW = CICPW + OMCPW

7

OMC F =OMC * (F/P, i, Y)

3

The nomenclature used in the equation column of this table is taken from Grant & Ireson,
Principles of Engineering Economy, where “P” means present value, “F” means future value, and
“i” means interest rate being either a discount rate or an escalation rate.
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7.1

BASELINE CONDITIONS

Based on model simulations of the typical year of rainfall, under existing (2007)
conditions, the average annual CSO volume was 491.2 MG over 43 events, as
shown previously in Chapter 2, System Characterization. Chapter 4, System
Optimization, provides a summary of the baseline condition, which included
separation of 10 of the 15 upstream CSO regulators, elimination of one of the
upstream CSO regulators (CSO 37), optimization of the real time control of the
in-line storage system, and cleaning of the twin 54” gravity sewers connecting
Baxter Pump Station to the WWTP. These improvements reduced the average
annual CSO volume by approximately 35% to 319.8 MG over 40 events.
Regulators slated for separation as part of the baseline condition improvements
will not be evaluated further in this report. The remaining 9 CSOs (four upstream
CSO regulators and the five main Ottawa River CSOs) will be addressed in this
chapter:
•
•
•
•
•
•
•
•
•

7.2

CSO 002 (Collett)
CSO 003 (Heindel)
CSO 004 (McDonel)
CSO 005 (Central)
CSO 006 (Lovers Lane)
CSO 16
CSO 35A
CSO 35C
CSO ‘Unknown’

DEVELOPMENT OF GENERAL ALTERNATIVES

Control alternatives were developed using a two phase approach. During the
first phase, the baseline condition collection system was evaluated to determine
the key factors that contribute to CSO activation; and whether there are CSO
control technologies that could achieve regulatory compliance. The resulting
screening of the CSO technologies was presented in Chapter 5.
Analysis of model results showed the key to reducing CSO activations at the five
main Ottawa River CSOs was to provide additional capacity at the downstream
end of the system where the Ottawa Interceptor crosses the river to the Baxter
Pump Station, which currently acts as a limiting hydraulic factor in the control of
CSO activations. Since the Baxter Pump Station’s pumping rate is dictated by
the available capacity of the WWTP (approximately 53 mgd), Baxter’s full
available pumping capacity of 84 MGD (3 pumps at 28 mgd each) is not utilized.
The interceptors have a capacity of 70 mgd. Therefore, it is first plant capacity
and, secondarily, the interceptors, and not the Baxter Pump Station, which are
the limiting hydraulic components. Thus, the increase in pumping rate at Baxter
City of Lima, Ohio
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needed to lower the level of surcharge in the Ottawa River Interceptor, and
thereby reduce CSOs, would require (1) either an increase in the treatment
capacity at the plant plus an increase in interceptor capacity or, (2) a storage
facility.1
With this enhanced system understanding, CSO technologies presented in
Chapter 5 were reviewed to determine which would be most effective at reducing
CSO discharges and therefore warrant in-depth hydraulic analysis. It was
determined that the best technologies would likely focus on increasing the
WWTP capacity, either by storage or treatment. The specific technologies that
were developed into detailed alternatives for in-depth analysis are:
•

Complete sewer separation

•

Increase WWTP Capacity

•

Off-line storage tank(s)

•

Off-line tunnels for relief/storage

•

Combination of the above (hybrid)

The technologies listed above are specifically related to controlling overflows at
the five main Ottawa River CSOs, which comprise 97% of the average annual
CSO volume. Of the other 15 upstream CSO regulators, 10 are slated for
separation and one is being eliminated. Because the four remaining upstream
CSO regulators contribute less than 0.5 MG (< 0.1 %) of the annual CSO
volume, a detailed alternatives evaluation was not warranted. Rather, control of
these CSOs to less than one overflow per year through weir modifications and
minor conveyance upgrades will be considered an improvement common to all
alternatives. Summarizing, upon implementation of the LTCP, 15 of the 20
CSOs in the City of Lima will not activate on an annual basis.
Similarly, preliminary modeling analysis indicated that off-line storage
requirements needed to achieve significant reductions in CSO frequency and
volume at the five main Ottawa River CSOs would far exceed available space
and constructability limitations. Therefore, it was decided to proceed with the
development of detailed alternatives assuming that the WWTP capacity would be
increased to a minimum of 70 mgd. This improvement will also be considered
common to all alternatives.

1

Although the Phase 1 analysis suggested that sewer separation might also meet regulatory
requirements, the preliminary evaluation indicated that this alternative would be cost-prohibitive.
Nevertheless, this alternative was further considered in Phase 2.
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7.3

IMPROVEMENTS COMMON TO ALL ALTERNATIVES

7.3.1 Increase WWTP Capacity to 70 MGD
7.3.1.1
Existing System
The City of Lima is served by one WWTP with a hydraulic capacity of 53 mgd.
WWTP influent is both pumped from the Baxter Street Pumping Station and flows
by gravity from the Collett Street sewer as well as the dry weather flow
connection from CSOs 35A, 35B and 35C. Currently, the Baxter Street Pumping
Station has a firm (one pump out of service) capacity of 56 mgd (two of three
pumps on-line at 28 mgd each) and the Collett Street sewer has a hydraulic
capacity of approximately 12 mgd.
The WWTP has five treatment stages: preliminary, primary, secondary,
nitrification, and disinfection. The original design established a three-tier
treatment concept, depending on the flow rate into the plant. The three levels
were2:
•

Flow Rate 0 – 18.5 mgd – All flow would go through preliminary, primary,
activated sludge, nitrification towers, and disinfection.

•

Flow Rate 18.5 – 33.0 mgd – All flow up to 18.5 mgd would go through
preliminary, primary, activated sludge, nitrification towers, and disinfection.
Flow between the flow rate of 18.5 mgd and 33.0 mgd would go through
preliminary, primary, activated sludge, and disinfection.

•

Flow Rate 33.0 – 53.5 mgd – All flow up to 18.5 mgd would go through
preliminary, primary, activated sludge, nitrification towers, and disinfection.
Flow between the flow rate of 18.5 mgd and 33.0 mgd would go through
preliminary, primary, activated sludge, and disinfection. Flow in excess of
33.0 mgd flow rate would go through preliminary, primary, and
disinfection.

Under this treatment regime, flow is expressed around processes with limited
treatment capacities and reincorporated into the process flow downstream where
treatment capacity exists. Figure 7-1 shows the existing treatment process
schematic and the maximized unit process capacities.
Stress tests of the WWTP have shown that the activated sludge process can
treat over 40 mgd, and the nitrification towers can treat up to 30 mgd for periods
of time without adversely impacting effluent quality. During the stress testing, the
towers operated in series with the activated sludge system. The two towers
operated in parallel to each other. Table 7-1 presents the design and stresstested capacities of the Lima WWTP.
2

TM: Peak Wet Weather Treatment Facilities, Jones & Henry, November 2011.
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Figure 7-1
Existing Wastewater Treatment Plant Process Schematic3

Table 7-1
Unit Process Treatment Capacities
Preliminary

Primary

Secondary

Nitrification Disinfection

Design

53

53

33

18.5

53

Stress Test

53

53

40+

30

53

7.3.1.2
Proposed Upgrade
The proposed WWTP upgrade that will be common to all alternatives is to
increase the capacity from 53 mgd to 70 mgd. Before any capacity upgrades can
be done, however, a Headworks Rehabilitation project is needed to replace aging
critical equipment, and provide expanded preliminary treatment to treat peak wetweather flows. The Headworks project with needed rehabilitation and expansion
to 70 mgd consists of removal of existing grit tanks, adding four new aerated grit
tanks, renovation and expansion of the existing screening facility, adding four
new primary tanks, modifying effluent pumping, and modifying disinfection.
As part of the 70 mgd upgrade project, biological treatment would be provided by
a combination of the activated sludge process and attached growth reactors (the
converted nitrification towers). The Lima WWTP will operate in two different
modes. During dry weather and moderate, wet-weather conditions (less than 40
mgd), the plant will operate as it does now except for the primary effluent seed
which will be sent directly to the nitrification towers. During peak, wet-weather
conditions (greater than 40 mgd +), effluent from the final clarifiers will be sent
directly to the chlorine contact tank. The peak wet-weather flow (above 40 mgd
+) will receive screening, grit removal, primary clarification, and then sent directly
to the towers before the peak flow is sent to the chlorine contact tank. The
3
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proposed peak wet weather treatment scheme provides split treatment through
primary treatment and biological treatment. All flow goes through screening, grit
removal, and chlorination together. Figure 7-2 shows a schematic of the
proposed 70 mgd upgrade process where the towers will operate in series with
the activated sludge system during dry weather and in parallel during wet
weather4.
Figure 7-2
Wastewater Treatment Plant Process Schematic for Proposed 70 MGD Capacity
(Option 1)5

For determining compliance with Secondary Treatment, two analyses were
performed. The first review is for the total flow leaving the WWTP. This analysis
compares the total flow to the criteria set forth in 40 CFR 133.102. Under the
second analysis the tower effluent is also analyzed for compliance as treatment
equivalent to secondary treatment (40 CFR 133.101 (g)) for periods when it is in
the peak wet-weather mode. The complete justification for considering the
proposed scheme as either secondary treatment or treatment equivalent to
secondary treatment is presented in Attachment D of the Peak Wet Weather
Treatment Facilities TM, (Jones & Henry 2011), included as Appendix E of this
LTCP report. While the current NPDES permit sets effluent limits for the plant
effluent alone (not for the individual treatment trains), the tower effluent is
projected to meet all levels of effluent quality considered treatment equivalent to
secondary treatment under 40 CFR 133.105, with the exception of the 30-day
average percent removal of suspended solids of 65 percent found in 40 CFR
133.105(b)(3). Because the facility receives flows from combined sewers during
wet weather, however, 40 CFR 133.103(a) allows the percentage removal level
4

Pilot testing of this configuration was performed and is documented in Pilot Study of Wet
Weather Treatment (Table 2), Jones & Henry, 2008
5
TM: Peak Wet Weather Treatment Facilities, Jones & Henry, November 2011.
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in 40 CFR 133.105(b) (3) to be defined instead on a case-by-case basis under 40
CFR 133.103(a), rather than as 65 percent. Defining the suspended solids
percent removal based on the level attainable through the towers, as properly
operated and maintained, the tower effluent should be considered treatment
equivalent to secondary treatment, which satisfies the requirements of 40 CFR
1336.
Detailed information on the development and evaluation of alternatives related to
WWTP upgrades can be found in the technical memorandum: Peak Wet
Weather Treatment Facilities, Jones & Henry, November 2011, included as
Appendix E. Option 1 outlined in this technical memorandum, describes the
proposed upgrade to 70 mgd.
By increasing the design flow to the WWTP to 70 mgd, average annual baseline
condition CSO volumes and frequency would be reduced from 491.2 MG over 43
events to 204 MG over 34 events.
7.3.2 Control of Remaining Upstream Regulators
The four upstream CSO regulators not slated for separation or elimination are:
•
•
•
•

CSO 016
CSO ‘Unknown’ (West St. at O’Connor Ave.)
CSO 035A
CSO 035C

Based on the results of hydraulic modeling, CSOs 016 and ‘Unknown’ do not
activate during a typical year of rainfall. Therefore, no improvements will be
recommended for these regulators.
CSOs 35A and 35C are located at the corner of St. Charles and Lakewood and
discharge to the Ottawa River. The dry weather outlet (DWO) pipes of these two
regulators join together and continue to the Ottawa River Interceptor in a
common pipe that lacks the hydraulic capacity to control overflow activations.
Based on hydraulic modeling, increasing this DWO pipe from 12” to 21”, along
with building a small weir wall in each regulator structure, would control CSOs
activations to fewer than 1 per year. Figure 7-3 shows this improvement, which
will be included as part of all of the alternatives developed.

6

TM: Peak Wet Weather Treatment Facilities, Jones & Henry, November 2011.

City of Lima, Ohio
DRAFT Long Term Control Plan 11182011

6

Chapter 7 – Alternatives Development and Evaluation

Figure 7-3
Modifications to CSOs 35A and 35C

7.4

DEVELOPMENT OF DETAILED ALTERNATIVES

Detailed alternatives were developed starting with the general CSO control
technologies presented earlier in this Chapter, specifically:
•

Complete sewer separation

•

Increase WWTP Capacity

•

Off-line storage tank(s)

•

Off-line tunnels for relief/storage

•

Combination of the above (hybrid)

7.4.1 Key Considerations
7.4.1.1 Use of Simmons Field
Based on the recommendation of the August 1998 Long Term Control Plan
(approved by Ohio EPA on December 9, 1999) to construct a CSO storage tank
at the downstream end of the Ottawa Interceptor in the vicinity of the Heindel
CSO, the City of Lima purchased Simmons Field in March 2006. Subsequently
City of Lima, Ohio
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the City performed an environmental assessment that indicated the site is
suitable for construction. This assessment is included as Appendix F.
Simmons field is a large open space and is immediately adjacent to both the
Heindel and Collett CSO structures (which are the largest CSOs) and the Baxter
Pump Station, which conveys the majority of the flow to the WWTP. These
factors make it an ideal site for construction of a CSO control facility.
Accordingly, the use of the Simmons Field property is the focal point of all
storage alternatives.
When considering the use of this site, however, it is important to note that a large
portion of Simmons Field was previously a limestone quarry. Stone was taken
out of this quarry to use as a sub base material for some of the streets in
downtown Lima among other uses. The exact size and depth of the quarry are
not documented very well, but one newspaper article indicated a depth of 120
feet. The quarry was then filled in the 1960’s with construction landfill material
from nearby factories but was not closely regulated. In addition, night dumping of
questionable materials also occurred.
When considering a tunnel storage option for CSO control, tunneling in rock is
preferred. Therefore, for a tunnel terminating at Simmons Field, the tunnel would
have to be constructed sufficiently below the fill material to ensure adequate rock
cover, in order to avoid a mixed face tunneling condition between rock and fill
material. The feasibility and cost of such a subsurface construction program is
dependent upon detailed environmental and geotechnical investigations to
determine soil conditions and to evaluate project risks. It would be expensive
and difficult to determine the exact footprint and depth of fill material in this
landfill. More troublesome than the actual horizontal tunnel construction would
be the vertical environmental and construction issues associated with building a
shaft and dewatering pump station at this location. Construction of a shaft large
enough to house a 30 to 60 mgd pump station is problematic in this fill area,
requiring a special drilling machine that continuously pumps concrete as the shaft
is being constructed. There is also a possibility that the machine could become
stuck on unidentified debris during the shaft construction operation in this
unknown fill material. The risk that is of the most concern is that the site could
contain contaminated or hazardous wastes and that the drilling of the shaft could
create a direct opening into the sole source aquifer which is a designated water
supply for Allen County that is located less than 0.5 miles from this site.
For these reasons constructing a tunnel under Simmons Field is not under
consideration. Relocating the downstream shaft to a location other than Simmons
Field is also not being considered due to the lack of available footprint that would
be needed for construction of a dewatering pump station and tunnel shaft.
OEPA did conduct a Phase 1 and Phase 2 environmental assessment of the
property and concluded that minimal pollutants were present in the top 40 feet of
City of Lima, Ohio
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the site in the locations samples. Our evaluation of a storage tank for CSO
control assumes that a tank would be less than 40 feet deep; making it unlikely
that hazardous material would be encountered. While any type of construction in
or on fill material has inherent risks and complications, we believe that innovative
techniques such as dynamic compaction of the soil could be used to reduce
settlement in addition to minimizing the amount of material that would need to be
excavated.
7.4.1.2 Option to Upgrade WWTP to 96 MGD
As part of a concurrent study, Jones & Henry evaluated options for upgrading the
WWTP to 70 and, alternatively, 96 mgd7. The 70 mgd treatment rate option
included in the ‘Common to All Alternatives’ discussion, is based on the capacity
of the Baxter Pump Station, the twin 54-inch diameter sewers connecting the
Pump Station to the WWTP, as well as the firm capacity of the Baxter Pump
Station together with the Collett Street sewer flows. Because a recent inspection
of the twin 54-inch sewers revealed one to be in extremely poor condition, it is
being recommended for rehabilitation or replacement. Because it would not cost
significantly more to replace this sewer with a somewhat larger pipe, the
opportunity exists to relatively easily increase the influent capacity to the plant.
Therefore, the 96 mgd treatment rate option was based on the total capacity (all
three pumps in service) of the Baxter Pump Station plus flows from the Collett
Street gravity sewer.
There are limits to the pipe size increase that is feasible for the replacement of
the 54-inch interceptor. In May of 2009, Jones & Henry performed an evaluation
of alternatives for replacing this sewer, which is constructed within the dike along
the Ottawa River. As part of this evaluation, detailed topographic and utility
surveys were performed as well as soils investigations. Several conflicts relating
to utilities and ground cover were discovered as well as the need to bore under
existing railroad tracks. An alternative developed as part of this analysis was to
construct a 48-inch HDPE force main within the existing 54-inch gravity main
that, together with the other 54-inch gravity main, would be able to convey the 96
mgd flow rate. Because preliminary CSO control alternatives being considered
for the LTCP included a storage tank that would require a dewatering pump
station, this new force main could serve the proposed pump station and operate
in a gravity mode serving the Baxter Pump Station until the dewatering pump
station is complete. Under this scenario, once the tank dewatering pump station
was operational, only the remaining 54” diameter gravity sewer would continue to
serve the Baxter Pump Station, limiting the available capacity to that of just one
of the screw pumps (28.5 mgd). The complete alternative evaluation is
summarized in a letter to the City from Jones & Henry dated May 22, 2009 and
has been included as Appendix G. The replacement of the 54” diameter
7
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interceptor with the 48” diameter force main has been included as an
improvement common to all alternatives.
A summary of the 96 mgd treatment options follows and is described as Option 4
in the technical memorandum Peak Wet Weather Treatment Facilities, Jones &
Henry, June 2011, included as Appendix E:
Flows below 40 mgd will follow the “normal” treatment process: preliminary,
primary, secondary (activated sludge), nitrification, disinfection. Flows from 40 to
70 mgd will be diverted around the activated sludge to the nitrification towers. To
seed the towers to receive wet-weather flow, some raw sewage or primary
effluent will be diverted during dry weather. Flow from the activated sludge will
bypass the towers during peak wet weather events. Flows from 70 to 96 mgd will
be diverted to the existing primary tanks as shown in Figure 7-4. Flow through
activated sludge would be reduced after an extended wet weather period. All flow
rates shown are total flow capacity.
Figure 7-4
Wastewater Treatment Plant Process Schematic for Proposed 96 MGD Capacity
(Option 4)8

7.4.2 Detailed Alternatives
Using the key considerations discussed above, two alternatives (in addition to
complete separation) were developed for detailed analysis and comparison: (1) a
storage tank plus the 70 mgd WWTP upgrade; and (2) a storage tank plus the 96
mgd upgrade.
As part of the process of advancing these two options forward as detailed
alternatives, it was assumed that the Plant would be able to handle peak flows
associated with the upgrade options described previously. However, in order to
8
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best deliver required effluent quality, more detailed analysis of the plant’s
projected process capabilities revealed that incoming flows should be equalized
to the maximum extent possible. In order to assess the impact on storage
volumes of this type of flow management scenario, an analysis of Real Time
Control (RTC) options for dewatering the storage tank was undertaken and is
described in the following section.
7.4.2.1 Evaluation of Flow Equalization to WWTP
The flow equalization analysis was based on the assumption that in the future
only one 28.5 mgd screw pump would be in service at the Baxter Pump Station.
This pump would feed the existing 54” diameter gravity sewer to the plant. For
the 70 mgd and 96 mgd upgrade options9, therefore, new pump stations were
modeled that would serve the purpose of dewatering the proposed storage tank
and to convey Interceptor flows greater than Baxter’s capacity to the plant. The
resulting pump stations modeled for this analysis had variable speed pumps with
maximum capacities of 30 mgd and 60 mgd respectively. Further, the WWTP
consultant provided the following projections of what sustained flow regimes the
plant will be able to achieve. These flows were the basis for the programming
logic simulated by the hydraulic model’s Real Time Control of the pumps used to
dewater the system:
•

•

•

Activated Sludge System (Flows up to 40 mgd, Sequence 1 & 2)
o Receives first 40 mgd including the “first flush”
o Treat up to 40 mgd for initial 2 days, Days 1 & 2
o Treat up to 28 mgd for next 5 days, Days 3-7
o Treat up to 21 mgd for extended period of time
o Dewatering of CSO storage should not start until flows go below 28
mgd , if possible
o System should “rest” (flows less than 21 mgd) after period of flows
greater than 28 mgd for 2-3 days
o Hourly Peaks of 50 mgd are possible
Nitrification Towers in Wet Weather Mode (Flows between 40 and 70 mgd,
Sequence 3)
o Is not used in Wet Weather mode until flows exceed 40 mgd and
CSO storage is expected to be exceeded.
o Flow should not be “first flush”
o Flow rate up to 30 mgd can be maintained for 2 days, Days 1&2.
o Treat up to 15 mgd for next 5 days, Day 3-7
o Can be used for dewatering CSO Storage if unable to wait for total
plant flow rate to go below 28 mgd
o Hourly peak of 30 mgd
Existing Primaries (Flows between 70 and 96 mgd, Sequence 4)

9

The 70 and 96 MGD upgrade options refer to Options 1 and 4 in the Technical Memorandum:
Peak Wet Weather Treatment Facilities, Jones & Henry, November 2011
City of Lima, Ohio
DRAFT Long Term Control Plan 11182011

11

Chapter 7 – Alternatives Development and Evaluation

o Should only be used once Activated Sludge and Nitrification
Towers in Wet Weather are at maximum flow rates.
o Treat up to 26 mgd for extended period of time, no limit.
o Dewatering CSO storage should not occur when the Existing
Primaries are being used.
o Hourly peak of 26 mgd
The above projections are slightly less than maximum capacities which were
based on all tanks being in service, and this may not be the case in all
conditions. Also, in order to be conservative in predicting the ability of the plant to
treat peak flows, especially associated with the treating of peak flows during a
storm event and subsequent draining of a potential storage basin, the peak flows
for the day 1 and day 2 were slightly reduced. This was based on professional
judgment and experience with this plant10.
The goal of the equalization analysis was to develop a series of storage tank
volumes that would achieve a range of CSO control levels (activations per year)
while still respecting process limitations at the WWTP. To achieve this goal,
modifications were made to the RTC System including:
•

•

•

•

•

10

The RTC rules for the Central underground storage were changed in order
to decrease the volume and number of overflows at the Central Avenue
CSO site (see figure 7-4 for a schematic of the proposed system). In the
baseline, the Central underground storage was not being fully utilized
when the overflows at Central Avenue occurred;
The RTC rules for the McDonel, Central Avenue, Lovers Lane and Kibby
gates have also been changed because the gate controls could not
completely optimize the use of the storage tank and storage volume in the
Interceptor. The latter filled before the tank, causing overflows at Central
Avenue before the tank was full. In addition, the Interceptor was
dewatered after the storage tank. The main purpose of the Interceptor is to
convey the water to the WWTP; therefore, it must be dewatered before the
storage tank;
A gate has been added that controls the filling at an elevation of 823 ft AD,
which allows water to be conveyed to the Baxter Pumping Station before
using the new pumping station at the tank. The filling up of the Interceptor
upstream of the gate will occur when the tank is almost full, but before an
overflow occurs;
The tank’s pumping station must adjust the tank’s dewatering flow in order
to maximize secondary treatment capacity at the WWTP (secondary
treatment assumed to be flows up to 70 mgd). This is based on levels in
the storage tank and flows into the plant;
Various levels were set in the storage tank corresponding to a maximum
dewatering flow based on the desired peak sustained flow and the

Jones & Henry, 2011
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different sequences at the WWTP. To increase the secondary treatment
capture rate during a rainfall event, the tank’s pumping station will operate
to comply with a maximum flow of 40 mgd. To achieve this, the volume
was set to 5 MG based on the tank’s dewatering time (a maximum of
12 hours). Between 5 MG and a volume corresponding to the elevation of
829.5 ft AD, the dewatering of the tank will respect the maximum capacity
up to 70 mgd. Over 829.5 ft AD, the pump will operate to comply with a
maximum flow of 96 mgd at the WWTP.
When performing this analysis for the 70 mgd upgrade option, only Flow
Sequences 1 through 3 were considered.
Figure 7-5
Real Time Control System Schematic

7.4.2.2 Details of Alternatives to be Evaluated
Table 7-2 summarizes the CSO control facilities that were explicitly modeled
and will be evaluated further. Figures 7-6 through 7-15 show maps depicting the
various alternatives.
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Table 7-2
Description of Alternatives
70 MGD WWTP Upgrade

Alternative /
Control Level

70 MGD:
1 CSO/Yr
(Figure 7-6)

70 MGD:
2 CSOs/Yr
(Figure 7-7)

70 MGD:
5 CSOs/Yr
(Figure 7-8)

70 MGD:
9 CSOs/Yr
(Figure 7-9)

70 MGD:
12 CSOs/Yr
(Figure 7-10)

Description of Improvements
• Upgrade WWTP to 70 MGD,
• 25.7 MG Simmons Field CSO storage
tank,
• 30 MGD capacity dewatering pump
station at Simmons Field,
• 1.3 MG McDonel tank with a 2.6 MGD
dewatering pump station,
• 5.4 MG Central Tank with a 10.8 MGD
dewatering pump station,
• 0.6 MG tank at Lovers Lane (assumes
gravity dewatering),
• Common Improvements
• Upgrade WWTP to 70 MGD,
• 20 MG Simmons Field CSO storage
tank,
• 30 MGD capacity dewatering pump
station at Simmons Field,
• Common Improvements
• Upgrade WWTP to 70 MGD,
•13 MG Simmons Field CSO storage
tank,
• 30 MGD capacity dewatering pump
station at Simmons Field,
• Common Improvements

96 MGD WWTP Upgrade

Alternative /
Control Level

96 MGD:
1 CSO/Yr
(Figure 7-11)

96 MGD:
2 CSOs/Yr
(Figure 7-12)

96 MGD:
5 CSOs/Yr
(Figure 7-13)

• Upgrade WWTP to 70 MGD,
96 MGD:
• 9 MG Simmons Field CSO storage tank,
9 CSOs/Yr
• 30 MGD capacity dewatering pump
(Figure
7-14)
station at Simmons Field,
• Common Improvements
• Upgrade WWTP to 70 MGD,
70 MGD:
• 7 MG Simmons Field CSO storage tank,
13 CSOs/Yr
• 30 MGD capacity dewatering pump
(Figure 7-15)
station at Simmons Field,
• Common Improvements
Common Improvements

Description of Improvements
• Upgrade WWTP to 96 MGD,
• 22.9 MG Simmons Field CSO storage
tank,
• 60 MGD capacity dewatering pump
station at Simmons Field,
• 1.2 MG McDonel tank with a 2.4 MGD
dewatering pump station,
• 5.3 MG Central Tank with a 10.6 MGD
dewatering pump station,
• 0.5 MG tank at Lovers Lane (assumes
gravity dewatering),
• Common Improvements
• Upgrade WWTP to 96 MGD,
• 18 MG Simmons Field CSO storage tank,
• 60 MGD capacity dewatering pump
station at Simmons Field,
• Common Improvements
• Upgrade WWTP to 96 MGD,
•12 MG Simmons Field CSO storage tank,
• 60 MGD capacity dewatering pump
station at Simmons Field,
• Common Improvements
• Upgrade WWTP to 96 MGD,
• 9 MG Simmons Field CSO storage tank,
• 60 MGD capacity dewatering pump
station at Simmons Field,
• Common Improvements
• Upgrade WWTP to 96 MGD,
• 7 MG Simmons Field CSO storage tank,
• 60 MGD capacity dewatering pump
station at Simmons Field,
• Common Improvements

• Upstream Regulator Improvements,
• Upgrade to Real Time Control System
• Replacement of 54” diameter interceptor with 48” force main
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7.5

EVALUATION OF ALTERNATIVES

7.5.1 Estimated CSO Volume and Frequency
The various tank size configurations described in Table 7-2 were simulated for a
typical year of rainfall (1949) using the hydraulic model to quantify projected
annual overflow volume and frequency. For the 1 CSO per year control level, the
model was run without flow equalization in order to minimize tank size. Under
this scenario, more than one tank was needed to achieve the designated level of
control. Table 7-3 summarizes the average annual overflow volume and
frequency for these alternatives. Details on the overflows by typical year event
are shown in Tables 7-4 through 7-13.
Table 7-3
Comparison of Alternatives: Tank Volume versus
Typical Year CSO Activations

Tank
Alternative Volume
(MG)

70 MGD
WWTP
Upgrade

331
20
13
9

# of
Spills

Heindel
(CSO 003)

Volume # of
(MG)
Spills

McDonel
(CSO 004)

Volume # of
(MG)
Spills

Volume
(MG)

Central
(CSO 005)

Lovers Lane
(CSO 006)

# of Volume # of Volume
Spills
(MG)
Spills
(MG)

Total
Volume
(MG)

1
2
5
9

0.06
7.83
14.68
28.03

0
1
5
9

0.00
7.81
14.49
27.75

1
2
4
8

0.02
2.38
3.78
5.07

1
2
3
6

0.02
6.87
7.34
7.71

1
2
2
2

0.24
1.46
1.48
1.49

0.34
26.35
41.77
70.04

12

35.54

12

35.12

8

6.47

8

8.52

2

1.53

87.18

29.9
18
12
9

1
2
5
9

0.06
6.04
11.32
18.35

0
2
5
9

0.00
5.65
10.52
17.04

1
2
4
7

0.02
2.46
3.79
4.84

1
2
4
7

0.02
6.88
7.34
7.70

1
2
2
2

0.30
1.46
1.48
1.52

0.39
22.49
34.45
49.44

7

13

25.85

13

24.09

9

6.48

8

8.91

2

1.65

66.97

7
2

96 MGD
WWTP
Upgrade

Collett
(CSO 002)

1

Alternative includes a 25.7 MG Simmons field tank, 1.3 MG McDonel tank, 5.4 MG Central Tank, 0.6 MG tank at Lovers Lane

2

Alternative includes a 22.9 MG Simmons field tank, 1.2 MG McDonel tank, 5.3 MG Central Tank, 0.5 MG tank at Lovers Lane
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Table 7-4
70 MGD WWTP Upgrade Detailed Results: 12 CSOs/Year
Collett
(CSO 002)

Date

1/18/1949
2/15/1949
4/23/1949
5/11/1949
5/14/1949
6/28/1949
7/22/1949
7/23/1949
8/4/1949
8/5/1949
9/23/1949
10/11/1949

Duration
(hr)
3.75
3.97
2.19
4.39
2.53
3.53
0.75
4.46
2.28
1.44
1.94
0.94

Peak
(mgd)
29.96
58.34
56.72
44.12
49.91
163.61
10.31
110.60
54.57
12.51
51.60
13.86

Heindel
(CSO 002)
Volume
(MG)
2.48
5.13
2.42
2.14
2.37
6.95
0.15
8.60
2.63
0.37
2.08
0.24

Duration
(hr)
3.75
3.97
2.17
4.39
2.53
3.53
0.78
4.44
2.25
1.44
1.97
0.92

McDonel
(CSO 002)

Peak
(mgd)
30.98
60.12
56.78
43.25
48.22
160.58
10.22
107.03
54.76
12.89
50.16
13.90

Volume
(MG)
2.52
5.18
2.42
2.14
2.35
6.75
0.13
8.47
2.60
0.36
2.03
0.23

Central
(CSO 002)

Lovers Lane
(CSO 002)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

2.75
0.83
0.58
0.64
1.83

20.90
18.92
9.43
11.41
65.07

0.66
0.34
0.12
0.17
2.03

1.69
0.44
0.25
0.39
1.39

20.50
27.01
11.79
16.45
152.53

0.31
0.28
0.06
0.12
3.20

0.75

64.03

0.91

3.03
0.83

38.24
16.02

2.59
0.35

2.78
0.58

94.17
13.34

4.21
0.17

2.17

30.09

0.62

0.61

14.10

0.21

0.39

19.16

0.18

Table 7-5
70 MGD WWTP Upgrade Detailed Results: 9 CSOs/Year
Collett
(CSO 002)

Date

1/18/1949
2/15/1949
4/23/1949
5/11/1949
5/14/1949
6/28/1949
7/23/1949
8/4/1949
9/23/1949

Duration
(hr)
2.39
3.75
2.00
4.14
2.22
3.47
4.33
2.03
1.72

Peak
(mgd)
28.54
57.66
43.47
29.49
37.28
146.25
99.37
44.42
41.19
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Heindel
(CSO 002)
Volume
(MG)
1.62
4.51
1.73
1.28
1.57
6.29
7.79
1.91
1.34

Duration
(hr)
2.39
3.75
1.97
4.14
2.25
3.44
4.33
2.00
1.69

McDonel
(CSO 002)

Peak
(mgd)
29.48
59.41
42.61
29.48
37.03
145.43
100.63
43.83
40.56

Volume
(MG)
1.67
4.57
1.72
1.29
1.56
6.06
7.69
1.88
1.31

26

Central
(CSO 002)

Lovers Lane
(CSO 002)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

2.50
0.61
0.06
0.33
1.81
3.03
0.58
0.31

20.81
9.43
0.51
4.04
60.90
38.12
9.48
7.82

0.53
0.11
0.00
0.03
1.87
2.32
0.15
0.07

1.44
0.28

20.50
12.50

0.26
0.08

0.08
1.36
2.78
0.25
0.19

0.27
148.93
92.62
8.97
6.59

0.00
3.13
4.15
0.06
0.02

Duration
(hr)

Peak
(mgd)

Volume
(MG)

0.72
2.17

63.28
30.28

0.88
0.61
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Table 7-6
70 MGD WWTP Upgrade Detailed Results: 5 CSOs/Year
Collett
(CSO 002)

Date

2/15/1949
4/23/1949
6/28/1949
7/23/1949
8/4/1949

Duration
(hr)
2.69
0.92
3.44
3.97
1.06

Peak
(mgd)
44.46
8.13
110.72
96.21
14.64

Heindel
(CSO 002)
Volume
(MG)
2.71
0.17
5.31
6.18
0.32

Duration
(hr)
2.69
0.92
3.36
4.00
1.08

McDonel
(CSO 002)

Peak
(mgd)
45.52
8.09
107.18
97.50
14.55

Volume
(MG)
2.77
0.17
5.08
6.15
0.32

Central
(CSO 002)

Lovers Lane
(CSO 002)

Duration
(hr)
1.61

Peak
(mgd)
17.37

Volume
(MG)
0.35

Duration
(hr)
0.61

Peak
(mgd)
19.44

Volume
(MG)
0.24

Duration
(hr)

Peak
(mgd)

Volume
(MG)

1.78
3.03
0.11

50.63
37.92
0.84

1.65
1.78
0.00

1.36
2.78

146.43
92.32

3.08
4.02

0.72
2.17

63.11
30.06

0.87
0.61

Table 7-7
70 MGD WWTP Upgrade Detailed Results: 2 CSOs/Year
Collett
(CSO 002)

Date

6/28/1949
7/23/1949

Duration
(hr)
3.00
3.92

Peak
(mgd)
48.67
89.67

Heindel
(CSO 002)
Volume
(MG)
2.41
5.42

Duration
(hr)
2.92
3.92

McDonel
(CSO 002)

Peak
(mgd)
48.57
90.67

Volume
(MG)
2.40
5.41

Duration
(hr)
1.83
3.17

Peak
(mgd)
19.56
37.35

Central
(CSO 002)
Volume
(MG)
0.81
1.57

Duration
(hr)
1.42
2.83

Peak
(mgd)
141.42
87.03

Lovers Lane
(CSO 002)
Volume
(MG)
2.91
3.96

Duration
(hr)
0.83
2.25

Peak
(mgd)
63.04
30.53

Volume
(MG)
0.86
0.60

Table 7-8
70 MGD WWTP Upgrade Detailed Results: 1 CSO/Year
Collett
(CSO 002)

Date

6/28/1949

Duration
(hr)
0.27

Peak
(mgd)
9.64
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Heindel
(CSO 002)
Volume
(MG)
0.055

Duration
(hr)

McDonel
(CSO 002)

Peak
(mgd)

Volume
(MG)

27

Duration
(hr)
0.33

Peak
(mgd)
2.1

Central
(CSO 002)
Volume
(MG)
0.016

Duration
(hr)
0.25

Peak
(mgd)
3.25

Lovers Lane
(CSO 002)
Volume
(MG)
0.019

Duration
(hr)
0.61

Peak
(mgd)
33.62

Volume
(MG)
0.3
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Table 7-9
96 MGD WWTP Upgrade Detailed Results: 13 CSOs/Year
Collett
(CSO 002)

Date

1/4/1949
1/18/1949
2/15/1949
4/23/1949
5/11/1949
5/14/1949
6/28/1949
7/22/1949
7/23/1949
8/4/1949
8/5/1949
9/23/1949
10/11/1949

Duration
(hr)
1.08
3.25
3.58
1.67
1.25
1.92
2.67
0.58
3.42
1.75
1.00
1.50
0.67

Peak
(mgd)
14.96
15.73
44.42
47.42
40.54
45.15
164.28
7.54
105.43
45.95
16.82
45.67
9.35

Heindel
(CSO 002)
Volume
(MG)
0.36
0.88
3.51
1.69
1.00
1.45
6.24
0.07
6.82
1.91
0.30
1.52
0.10

Duration
(hr)
1.08
3.17
3.58
1.67
1.25
1.92
2.58
0.58
3.42
1.75
1.00
1.50
0.67

McDonel
(CSO 002)

Peak
(mgd)
11.93
15.36
44.55
45.70
37.98
41.81
159.66
5.23
99.45
44.00
16.08
40.27
7.33

Volume
(MG)
0.28
0.81
3.34
1.58
0.91
1.33
5.87
0.04
6.42
1.79
0.27
1.38
0.07

Central
(CSO 002)

Lovers Lane
(CSO 002)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

2.83
0.83
0.67
0.58
1.92

19.48
19.20
9.01
10.52
70.65

0.62
0.34
0.12
0.17
2.14

1.83
0.58
0.33
0.42
1.42

20.24
30.88
9.98
15.80
148.85

0.33
0.35
0.07
0.13
3.41

0.83

72.12

1.04

3.08
1.00
0.17
0.67

37.52
16.48
3.15
14.80

2.48
0.39
0.01
0.22

2.83
0.67

90.12
14.62

4.20
0.20

2.25

29.96

0.61

0.50

21.24

0.22

Table 7-10
96 MGD WWTP Upgrade Detailed Results: 9 CSOs/Year
Collett
(CSO 002)

Date

1/18/1949
2/15/1949
4/23/1949
5/11/1949
5/14/1949
6/28/1949
7/23/1949
8/4/1949
9/23/1949

Duration
(hr)
0.86
3.19
1.36
0.78
1.45
2.44
3.22
1.44
1.11

Peak
(mgd)
9.15
44.01
35.10
21.48
30.22
145.52
85.49
34.65
33.34
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Heindel
(CSO 002)
Volume
(MG)
0.17
2.76
1.01
0.36
0.74
5.30
6.02
1.18
0.81

Duration
(hr)
0.83
3.17
1.33
0.75
1.44
2.42
3.19
1.44
1.08

McDonel
(CSO 002)

Peak
(mgd)
8.71
44.07
32.61
20.46
28.56
141.83
84.18
31.63
31.13

Volume
(MG)
0.15
2.64
0.92
0.32
0.67
4.86
5.66
1.08
0.73

28

Central
(CSO 002)

Lovers Lane
(CSO 002)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

Duration
(hr)

Peak
(mgd)

Volume
(MG)

2.44
0.58

19.44
8.59

0.44
0.10

1.44
0.25

20.22
12.09

0.25
0.08

0.36
1.81
2.97
0.58
0.31

3.74
62.39
36.81
8.61
7.07

0.03
1.89
2.20
0.14
0.06

0.11
1.39
2.78
0.36
0.19

0.38
151.87
91.79
8.71
6.60

0.00
3.17
4.13
0.05
0.03

Duration
(hr)

Peak
(mgd)

Volume
(MG)

0.75
2.17

63.94
29.93

0.90
0.62
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Table 7-11
96 MGD WWTP Upgrade Detailed Results: 5 CSOs/Year
Collett
(CSO 002)

Date

2/15/1949
4/23/1949
6/28/1949
7/23/1949
8/4/1949

Duration
(hr)
2.25
0.67
2.42
3.00
0.83

Peak
(mgd)
35.55
9.01
113.00
82.67
13.34

Heindel
(CSO 002)
Volume
(MG)
1.69
0.13
4.40
4.92
0.20

Duration
(hr)
2.25
0.67
2.33
3.00
0.75

McDonel
(CSO 002)

Peak
(mgd)
35.22
7.87
107.12
81.38
12.10

Volume
(MG)
1.63
0.10
3.97
4.65
0.17

Central
(CSO 002)

Lovers Lane
(CSO 002)

Duration
(hr)
1.58

Peak
(mgd)
17.05

Volume
(MG)
0.32

Duration
(hr)
0.50

Peak
(mgd)
19.29

Volume
(MG)
0.21

Duration
(hr)

Peak
(mgd)

Volume
(MG)

1.83
3.08
0.17

54.28
36.59
0.51

1.67
1.81
0.00

1.42
2.83
0.17

146.20
88.86
1.71

3.10
4.05
0.01

0.83
2.25

63.29
29.93

0.88
0.60

Table 7-12
96 MGD WWTP Upgrade Detailed Results: 2 CSOs/Year
Collett
(CSO 002)

Date

6/28/1949
7/23/1949

Duration
(hr)
2.08
2.67

Peak
(mgd)
52.31
77.63

Heindel
(CSO 002)
Volume
(MG)
2.12
3.92

Duration
(hr)
2.00
2.67

Peak
(mgd)
47.70
75.60

McDonel
(CSO 002)
Volume
(MG)
1.93
3.73

Duration
(hr)
1.75
3.08

Peak
(mgd)
23.89
36.08

Central
(CSO 002)
Volume
(MG)
1.03
1.43

Duration
(hr)
1.42
2.83

Peak
(mgd)
141.18
86.94

Lovers Lane
(CSO 002)
Volume
(MG)
2.96
3.92

Duration
(hr)
0.83
2.25

Peak
(mgd)
62.86
30.21

Volume
(MG)
0.86
0.60

Table 7-13
96 MGD WWTP Upgrade Detailed Results: 1 CSO/Year
Collett
(CSO 002)

Date

6/28/1949

Duration
(hr)
0.055

Peak
(mgd)
9.64
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Heindel
(CSO 002)
Volume
(MG)
0.27

Duration
(hr)

McDonel
(CSO 002)

Peak
(mgd)

Volume
(MG)

29

Duration
(hr)
0.016

Peak
(mgd)
2.10

Central
(CSO 002)
Volume
(MG)
0.33

Duration
(hr)
0.019

Peak
(mgd)
3.25

Lovers Lane
(CSO 002)
Volume
(MG)
0.25

Duration
(hr)
0.300

Peak
(mgd)
33.62

Volume
(MG)
0.61
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7.5.2 Impacts on WWTP
As described in Section 7.4.1.2, the 96 mgd WWTP upgrade improvement
includes a provision for a secondary treatment bypass where peak wet weather
flows in excess of 70 mgd would receive primary treatment plus disinfection.
While the 70 mgd upgrade option would not result in any secondary treatment
bypasses, the resulting volume of untreated CSO upstream of the plant would be
greater than the 96 mgd option.
Table 7-14 summarizes the number of average annual secondary treatment
bypasses for each alterative and control level together with the bypass volume
and percent of total flow receiving secondary treatment.
Table 7-14
Secondary Bypass Events by Control Level1
70 MGD WWTP Upgrade
Level of
Control
(CSOs /
Year)
1*
2*
5
9
12 - 13

# of
Bypasses
0
0
0
0
0

Bypass
Volume
(MG)
0
0
0
0
0

CSO
Volume
(MG)
0.3
26.4
41.8
70.0
87.2

96 MGD WWTP Upgrade

Secondary
Capture
# of
Rate
Bypasses
99.98%
98.24%
97.22%
10
95.32%
14
94.18%
19

Bypass
Volume
(MG)
138.1
185.4
276.5

CSO
Volume
(MG)
0.4
22.5
34.5
49.4
67.0

Secondary
Capture
Rate
88.50%
84.30%
77.10%

1

Secondary Capture Rate is defined as the volume of annual CSO plus the volume of flow exceeding 70 mgd
divided by the total wet weather (runoff) volume (1,500 MG).
* Secondary bypass statistics presented for the 96 mgd WWTP Upgrade option for the 1 and 2 CSO/Year
control level were not explicitly modeled.

7.5.3 Comparison of Costs
Table 7-15 shows a summary of the capital and present worth costs for each
alternative for each CSO control level. Present Worth costs were not developed
for complete sewer separation due to the extremely high construction cost, which
resulted in this alternative being removed from consideration. Figure 7-16 show
graphically the relationship between cost and CSO control for the 70 and 96 mgd
WWTP Upgrade alternatives.
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Table 7-15
Comparison of Alternatives: Capital and Present Worth Costs1

Alternative

70 MGD
WWTP
Upgrade

Tank
Volume
(MG)

Max.
No.
of
CSOs
/
Year

331
20
13
9

1
2
5
9

7
2

96 MGD
WWTP
Upgrade

29.9
18
12
9
7

Capital Cost

WWTP
Upgrade
Cost3
($M)

$6.44

CSO
Control
Facilities
Costs4
($M)
$198.93
$121.59
$83.47
$61.68

Annual O&M

Total Present Worth

CSO
CSO
WWTP
Control
WWTP
Control
Upgrade Facilities Upgrade Facilities
Cost3
Costs4
Cost
Costs4
($M)
($M)
($M)
($M)

$0.04

$0.672
$0.360
$0.290
$0.250

$6.25

Total
Cost
($M)

$204.57
$124.61
$85.90
$63.78

$210.82
$130.86
$92.15
$70.03

12

$50.79

$0.227

$52.70

$58.95

1
2
5
9
11

$187.83
$117.69
$85.01
$68.67
$57.78

$0.719
$0.430
$0.380
$0.363
$0.327

$193.85
$121.34
$88.20
$71.71
$60.52

$203.41
$130.90
$97.76
$81.27
$70.08

$9.99

$0.04

$9.56

1

All Costs shown assume a 2009 ENRCCI of 8586, Present Worth is based on a planning period of 20 year, an escalation
rate of 3% and a discount rate of 6%
2
WWTP upgrade costs provided by Jones & Henry and do not include costs for interceptor replacement or the Headworks
project as these projects are not explicitly needed for CSO control purposes. Plant upgrade cost includes additional
screening, grit, primary, and disinfection plus use of towers for wet weather.
3

CSO Control Facilities include the storage tank(s), dewatering pump station, upstream regulator improvements, and an
upgrade to the RTC system
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Figure 7-16
Comparison of Alternatives: Cost Versus CSO Control Level

7.5.4 Evaluation Criteria
Making a decision for selection of a CSO control alternative required comparing
the two alternatives. A set of rating criteria were established to compare the
alternatives, specifically:
•

Cost

•

Conformance with objectives

•

Environmental Issues

•

Implementation Issues

•

Operational Issues

While cost is an objective criterion by which alternatives are easily compared, the
other criteria are somewhat subjective. The factors considered as part of each
criterion are described below.
Cost – capital, O&M, and net present worth
City of Lima, Ohio
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Conformance with regulatory objectives – reduction in CSO frequency,
secondary bypasses
Pollutant Removal – pollutant removal, aesthetics,
Public Disruption – land requirements, extent of public disruption, public
acceptance,
Operational Issues – operating complexity (safety, accessibility), flexibility for
future expansion, reliability
Constructability - construction complexity, risk, availability of local contractors
In order to make reasonable comparisons among the alternatives, the subjective
(qualitative) criteria need to be somewhat standardized. Accordingly, each
criterion was given a numeric rating of one to three based on the metrics (criteria)
summarized in Table 7-16 below. The resulting scores are presented in Table 717.
Table 7-16: Criteria for Rating Values
Category

Cost

Conformance with
Objectives

Pollutant Removal

Public Disruption

Rating

Criteria

1

Most expensive

2

Middle cost option

3

Least expensive

1

Cannot meet CSO control goal without significant
additional improvements

2

Meets CSO control goal but secondary treatment
bypasses remain at WWTP

3

Meets CSO control goal and eliminates secondary
treatment bypasses

1

Discharges the largest pollutant load into the
environment

2

Discharges pollutant load between 1 and 3

3

Discharges the smallest pollutant load into the
environment

1

Extreme, sustained, widespread disruption to
community, large scale surface impacts that
interrupt traffic and cause extreme levels of noise,
odor, vibration or other inconveniences; would
result in major public opposition; requires
extensive permitting approval process
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Category

Operational
Issues

Constructability

Rating

Criteria

2

Moderate levels of noise, odor, vibration or other
inconveniences; has no significant history of
opposition;

3

Minimal levels of noise, odor, vibration or other
inconveniences; embraced by impacted public;
normal permit review and approval process

1

Extremely elaborate O&M requirements, requires
additional staff or training; cannot be expanded or
retrofitted for additional CSO control; history of
significant maintenance problems

2

Moderately complex, requires general training;
could be expanded on a limited basis with some
difficulty; moderately reliable

3

Straight-forward to operate, limited training; could
be easily expanded or retrofitted; minimal
maintenance with proven track record

1

Specialty Construction Firms required, highest risk
construction methods

2

Mix of Specialty and Conventional Construction
Firms required, moderate risk

3

Conventional Construction Firms can perform all
work, low risk
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70 MGD WWTP
Upgrade
96 MGD WWTP
Upgrade

Complete
Separation
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Table 7-17
Alternative Scoring

3

3

2

1

TOTAL

2

2

2

3

1

City of Lima, Ohio
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2

2

1

2

2

3

2

2

3

Comments

14

1) Least expensive alternative
2) Secondary treatment bypasses will be eliminated at WWTP

13

1) Cost at 7-9 CSO/year control level is 15% greater than 70 MGD WWTP
Upgrade alternative
2) While there is a lower average annual CSO volume than the 70 MGD WWTP
Upgrade alternative, secondary treatment bypasse will remain

11

1) High levels of public disruption due to open cut sewer construction
2) less pollutant removal than other alternatives,
3) secondary treatment bypasses may remain,
4) Most expensive alternative
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8.1

INTRODUCTION

This Chapter summarizes the efforts the City of Lima has made to inform the
public about CSOs in general as well as the development of the CSO Long Term
Control Plan.

8.2

CSO NOTIFICATION INFORMATION

The City of Lima has an extensive network of CSOrelated signage along the Ottawa River. At each of
the CSO locations there is a warning that
discharging water may be contaminated during or
after rainfall events. In addition, on the City’s
website,
http://www.cityhall.lima.oh.us/dept/utilities/cso.asp
there is additional general information about CSOs
and instructions to the public regarding contact with
the river during possible CSO events:
“Because CSOs are a mixture of storm water and sewage, pollutants are
discharged to area waterways during overflow events. To avoid any
possible health effects from a sewer overflow, please avoid contact with
the water near a CSO discharge location, particularly after a rain storm.
This includes activities such as boating, wading, fishing and
swimming. Signs are posted along the local waterways identifying sewer
discharge locations”.

8.3

PUBLIC INFORMATION PROGRAM

An on-going public information program has been in place since February of
2011. The goals of the program were to keep the public informed of the
regulatory requirements facing the City related to CSO control as well as the
City’s plan to meet those requirements. The major elements of the City’s public
information program to date have generally included:
•

City Council meetings

•

Neighborhood Association Meetings

•

Chamber of Commerce Meetings

•

Meetings with other stakeholder groups
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In total, the City has held 20 public meetings and intends to present a minimum
of two additional meetings, as shown in Table 8-1 below.
Table 8-1
Public Meetings
Date
28-Feb-11
7-Mar-11
24-Mar-11
27-Mar-11
4-Apr-11
12-Apr-11
19-Apr-11
20-Apr-11
26-Apr-11
28-Apr-11
3-May-11
5-May-11
12-May-11
16-May-11
19-May-11
25-May-11
31-May-11
9-Jun-11
20-Jun-11
27-Jun-11

Meeting Description
Reports of Officials - CSO/SSO Mandates to Lima City Council.
(Council Minutes)
Utilities Committee Discussion of Section 308 - Power Point/Video.
(Meeting Minutes)
LCNIP (Lima/Allen County Neighborhoods in Partnership) Discussion of Section 308 and request for neighborhood meeting
presentation and discussion.
Westgate Neighborhood Association (NA) - Power
Point/Discussion
LCNIP General Assembly - Power Point/Discussion
Eastside NA - Power Point/Discussion
Northside NA - Power Point/Discussion
Heart of Lima NA - Power Point/Discussion
Utilities Committee - FCA Draft/discussion (Meeting Minutes)
Chamber of Commerce/Industrial Customers - Power
Point/Discussion
Boulevard NA - Power Point/Discussion
Southside NA - Power Point/Discussion
Sharon Park NA - Power Point/Discussion
Utilities Committee - Rate Impacts, Security of Customer Base
(Meeting Minutes)
Martin Luther King NA - Power Point/Discussion
Ottawa River Coalition - Power Point/Discussion
Utilities Committee - Review of Draft Plan and Affordability
Lost Creek NA, Country Club Hills NA, Bath Township Trustees Power Point/Discussion
Northwest Perry NA, Perry Township Trustees - Power
Point/Discussion
Public Presentation and Participation of Draft LTCP/SSO/WWTP
Wet Weather Projects to public (Public Meeting Notice/Video
Taping of meeting)

To Be
Determined

Public Presentation and Participation of Final Plan to be submitted
to Region 5 USEPA, US Attorney and Ohio EPA

10/18/2011
(Planned for
Future)

Environmental Coalition of Allen County (ECAC) - Presentation of
Final Plan for CSO/SSO and Wet Weather Treatment at the Lima
WWTP
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Prior to each meeting, notice was provided in the local media. In the case of the
neighborhood associations, notice was also provided in the respective newsletter
as well as the newspaper. All meetings were presented to the news media for
public notice, TV, radio and newspaper.
The presentations shown at these meetings are included in Appendix H along
with meeting minutes from the City Council Meetings and Utilities Committee
Meetings.

City of Lima, Ohio
DRAFT Long Term Control Plan

3

Chapter 9 – Recommended Plan

9.1

INTRODUCTION

The intent of the City of Lima’s Long Term Control Plan is to develop an
integrated plan that takes a holistic view of the entire wastewater collection and
treatment system to achieve the goals of improved water quality in the Ottawa
River and affordable compliance with regulatory requirements. To that end, the
proposed LTCP is comprised of three main components:
•

WWTP Improvements

•

CSO system improvements

•

SSO system improvements

The proposed plan provides a CSO level of control of nine CSOs per year, no
secondary treatment bypasses at the WWTP and SSO abatement up to the 5year design storm. This chapter presents an overview of the Plan details
including costs and implementation schedule.

9.2

RECOMMENDED PLAN

9.2.1 WWTP Improvements
The improvements at the WWTP include critical rehabilitation to existing
headworks facilities needed to maintain the current treatment capacity,
rehabilitation of the existing 54” diameter gravity interceptor that conveys flow to
the WWTP, and upgrades to increase the secondary treatment capacity to 70
mgd.
9.2.1.1

Headworks Project

The Headworks project consists of removal of existing grit tanks, adding four new
aerated grit tanks, renovation and expansion of the existing screening facility,
and adding four new primary tanks. This project is needed to replace aging
critical equipment, maintain the current flow capacity, and provide expanded
preliminary treatment to treat peak wet-weather flows.
The preliminary treatment processes design (grit and screening) proposes three
24 mgd units (total 72 mgd) plus redundancy.
The primary tanks are sized for the base flow (0 to 40 mgd). At this flow regime,
flow will go from the new primary tanks to the aeration tanks for additional
treatment. Flow above 40 mgd will typically be sent to peak wet-weather
treatment.
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Each of the four aerated grit tanks will provide a detention time of 5 minutes at a
peak flow of 70 mgd. Typical grit production in the combined sewer system is 24
cubic feet per million gallons. Two submersible grit pumps per tank will be added,
each sized for 245 gpm. The aeration system in the grit tanks will be stainless
steel coarse bubble diffusers. Two cyclone degritters with two grit cyclones each
will be added to match each pump; the cyclones are each sized for 245 gpm.
The new screens will have 1/4-inch openings multi-rake bar screens. The
existing screen building will be expanded to the north to allow for two more
channels with two new screens. Screen capacity will be 24 mgd each, and the
screening production will be 12 cubic feet per million gallons. A total of four
screens will be required, three duty, and one standby for firm capacity.
Space will be allotted for a future screening compactor. Two single-belt
conveyors will be sized to carry away the maximum screening load (1,152 cf/day)
produced by five screens running.
Four new circular primary tanks will replace the existing Primary Tanks 1 through
4. The surface overflow rate at peak flow for each new tank is 1,763 gpd per
square foot and the weir loading rate at peak flow is 40,400 gpd per foot. Each
tank will have full radius scum removal. Two chopper-type centrifugal pumps
each with a capacity of 200 to 400 gpm will be provided for sludge pumping. One
plunger-type positive displacement pump with a capacity of 240 gpm will also be
provided. Scum from the new and existing primary tanks will be piped to a new
scum concentrator, with a capacity of 3,900 gallons; retention time not less than
20 minutes and separation area not less than 90.4 square feet. Recycle flows will
typically be sent to the Primary Tank diversion chamber. During tank dewatering,
there will be the option to send the recycle flows to the aerated grit influent
channel.
A new building will be added to the north of the new screen building. It will be a
two-story building that will house the scum concentrator and cyclone degritters.
This building will receive screenings from the screen building. The grit tank
blowers will be located in the south end of the existing screen building.
A chemical storage, feed, and containment area for iron salts will be added at the
front of the plant. There will be two 10,000 gallon tanks inside the containment
area. The containment building will house two metering pumps’ skids. The skids
will include the metering pumps, calibration columns, piping, valves, and piping
accessories.
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9.2.1.2

Interceptor Rehabilitation

The older of the twin 54” diameter gravity interceptors that currently convey flow
from the Baxter Pump Station to the WWTP will be rehabilitated by lining it with a
48” diameter HDPE force main. Prior to completion of the CSO storage tank and
dewatering pump station, described in Section 9.2.2 below, this pipe will operate
as a gravity main, continuing to serve the Baxter Pump Station. Upon completion
of the CSO projects, the pipe will operate as a force main and will be dedicated
to the CSO storage tank’s dewatering pump station. At that time, only the
remaining 54” diameter interceptor will serve the Baxter Pump Station, which will
be reduced to a single screw pump having a capacity of 28.5 mgd. A schematic
of the proposed configuration is shown in Figure 9-1, which includes the
treatment process layout as well. New facilities (the newly lined interceptor and
CSO storage tank and dewatering pump station) are shown in red.
9.2.1.3

70 MGD Upgrade Improvements

As part of the 70 mgd upgrade project, biological treatment is provided by a
combination of the activated sludge process and attached growth reactors (the
converted nitrification towers). Disinfection is provided using chlorine
compounds.
Dry weather flows and wet weather flows up to 30 mgd will go through the
preliminary, primary, activated sludge, and nitrification towers. Flows from 30 to
40 mgd will be diverted around the nitrification towers. The new primaries,
described under the Headworks Project above, are planned for flows up to 40
mgd, the effluent from which will be sent to the current activated sludge process
as conditions allow. All recycle flows will go through the new primaries and the
current activated sludge system. Flows above 40 mgd will go through the Peak
Wet Weather Treatment Facilities as follows and shown in Figure 9-1.
The existing primary clarifiers and nitrification towers will receive only flows
between 40 and 70 mgd. Flow from activated sludge will bypass the nitrification
tower. To seed the Towers to receive wet weather flow, some raw sewage or
primary effluent will be diverted during dry weather.
Figure 9-1 shows the proposed process schematic for the WWTP prior to the
upstream CSO storage tank’s completion. While the plant process will be the
same after completion of the tank, the source of flow into the plant will be
different. The Baxter Pump Station will be reduced to 28.5 mgd and the new tank
dewatering pump station will deliver 30 mgd. The balance of the flow will come
from the Collett Street gravity sewer and the dry weather flow connection from
CSOs 35A, 35B and 35C.
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Figure 9-1
Wastewater Treatment Plant Process Schematic for Proposed 70 MGD Capacity
(Option 1)1

9.1.2.4

Clarification After The Towers2

The need for clarification after the towers is not expected, based on the results of
the Pilot Testing performed. If clarification is required to meet permit limits, then
several concepts can be studied. Three concepts that could be studied are:

•

Re-circulation Re-routing

•

Primary Clarifier 5-7

•

Microstrainers

Re-Circulation Re-Routing
It is possible to provide clarification during dry weather for a portion of the flow
through the towers. Currently, the minimum flow rate through the towers is
approximately 16 mgd. This minimum flow rate is to ensure the proper rotation of
the mechanisms on the tower. Current total plant flow is typically 12 mgd or less.
Flow from the effluent of the tower is now re-circulated back to the pump wet well
1
2

Technical Memorandum: Peak Wet Weather Treatment Facilities, Jones & Henry, April 2012.
Technical Memorandum: Peak Wet Weather Treatment Facilities, Jones & Henry, April 2012
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through a float valve and pumped through the towers again. The re-circulation
flow, instead of being diverted to the wet well, could be diverted to the final
clarifiers. The final clarifiers can take flow rates of up to 40 mgd and not exceed
design loading rates. The towers’ peak flow rate and pumping capacity is 33
mgd. Therefore, during periods of minimal sloughing, only the required recirculation to maintain the 16 mgd pumping rate to the towers would be required.
If major sloughing events were occurring during dry weather, then the pumping
rate to the towers could be increased up to 33 mgd, so over half of the flow would
be returned to the final clarifiers. This concept could be implemented with
minimal cost to the project ($300,000). This concept would provide solids
removal for typically 33 percent of the flow but up to almost three times the
typical flow could be re-circulated. No solids removal would be provided during
wet weather. This concept can be used if a major sloughing occurs during dry
weather and solids removal is needed to meet permit. Operating cost will
increase if the re-circulation rate is more than needed to maintain minimum
pumping rate to the towers. The following diagram illustrates the concept.

Primary Clarifier 5-7
The old Primary Clarifiers (Existing Tanks 5, 6, and 7) could be used for solids
removal after the towers during wet weather. The original plan was to use these
to reduce settable solids to the towers during wet weather. The need for that is
not certain at this time. The towers will be used primarily when the “first flush”
has already been sent through the activated sludge process, and the diversion
structure can be set up to minimize the diversion of settable solids and floatables.
The flow from the towers could be diverted to the old Primary Clarifiers by gravity
but would have to be pumped to the chlorine contact tank. The cost estimate for
this concept is $2,000,000. This concept would provide solids removal during dry
and peak wet weather events. Operating cost will increase due to the additional
pumping.
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Microstrainers
The last concept is to install microstrainers after the towers. This concept would
require the microstrainers themselves, piping, new building to house the
microstrainers, and a pump station to pump the flow to the chlorine contact tank.
Depending on location, the cost estimate for this concept is between $6,800,000
and $7,200,000. This concept would provide solids removal during both dry and
peak wet weather events. Operating costs will increase due to the additional
pumping and maintenance on the microstrainers.
A final decision on if additional solids removal is needed, should wait until the
towers are on-line as peak wet weather treatment and an assessment is made. It
should be noted that even with the potential additional cost, the use of the towers
is still less capital cost than the use of high rate treatment (Option 3 as described
in Appendix E, Technical Memorandum: Peak Wet Weather Treatment Facilities,
Jones & Henry, April 2012) and provides better effluent quality for the two more
critical pollutants (CBOD and ammonia). To upgrade the High Rate treatment
option to include a biological treatment to approach the same level for CBOD, the
cost of that option would increase by over $1,500,000.
9.2.2 CSO System Improvements
Recommended CSO system improvements include:
•
•
•
•

•

9 mgal Simmons Field CSO storage tank
30 mgd dewatering pump station
Real Time Control System additions/modifications to allow for equalization
of flows to the WWTP
Sewer separation at 10 CSOs (Upstream Regulators)
 CSO 09
 CSO 11
 CSO 12
 CSO 13
 CSO 14
 CSO 15
 CSO 33
 CSO 34
 CSO 35B
 CSO 36
DWO and weir modifications at CSOs 35A and 35C

Recommended CSO system improvements are shown in Figures 9-2 and 9-3.
Details on the Upstream Regulators separation projects can be found in the City
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of Lima Upstream Regulators Project, Hydraulic Modeling and
Recommendations Report, 2005 (MWH).
Table 9-1 shows the annual CSO volume and frequency resulting from the
proposed CSO system improvements. Under this plan, 16 CSOs will be
controlled to less than one overflow per year and remaining overflows from the
five major Ottawa River CSOs will continue to receive fine screen (4mm)
treatment, which has been documented to remove a significant amount of Total
Suspended Solids in addition to floatables3. The percent capture for the
proposed plan is 97.3 percent.
Table 9-1
Recommended Plan - Remaining Annual CSO Volume and Frequency
Existing Conditions

CSO

2PD00000002
2PD00000003
2PD00000004
2PD00000005
2PD00000006
2PD00000007
2PD00000008
2PD00000009
2PD000000011
2PD000000012
2PD000000013

3

Description

Average
Annual
Overflows
(#)

Average
Annual
Overflow
Volume
(MG)

41

104.4

41

104.9

28

7.6

43

269.9

14

3.0

0

0

0

0

19

0.5

0

0

0

0

29

0.1

Collett Street Control
Structure
Heindel Street Control
Structure
McDonel Street Control
Structure
Central Street Control
Structure
Lovers Lane Street
Control Structure
S. Central Ave and
Ottawa River
Timberlake Sewer and
Ottawa River
Oxford Ave. and Collett
Street
Burch Ave. at O’Connor
Ave.
McDonel St. at
O’Connor Ave.
Metcalf St. at O’Connor
Ave.

Recommended Plan
Average
Annual
Overflows
(#)

Average
Annual
Overflow
Volume
(MG)

9

28.03

9

27.75

8

5.07

6

7.71

2

1.49

-

-

-

-

-

-

-

-

-

-

-

-

TM: Installed Screen Performance, Lima Long Term Control Plan - Appendix B
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Existing Conditions

CSO

2PD000000014
2PD000000015
2PD000000016
2PD000000033
2PD000000034
2PD000000035A1
2PD000000035B1
2PD000000035C1

Description

Average
Annual
Overflow
Volume
(MG)

0

0

0

0

0

0

15

0.2

9

0.1

1

0.005

5

0.025

11

0.4

20

0.1

N/A

N/A

0

0

43

491.2

Metcalf St. at Tremont
Ave.
Metcalf St. at Runyan
Ave.
Metcalf St. at Ashton
Ave
Nixon Ave. at Kunneke
Ave.
Judkins Ave. at
Kunneke Ave.
Lakewood Ave. at
Charles St.
Lakewood Ave. at
Charles St.
Lakewood Ave. at
Charles St.

2PD000000036

Charles St. at State St.

2PD0000000373

North Shore Dr. at Cole
St.
West St. at O’Connor
Ave.

Unknown2

Average
Annual
Overflows
(#)

TOTAL

Recommended Plan
Average
Annual
Overflows
(#)

Average
Annual
Overflow
Volume
(MG)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

9

70.05

1

There are three regulators in the intersection of Charles Street and Lakewood Avenue. All three regulators
discharge to the same outfall pipe and have the same permit number. To avoid confusion, the regulators have
been renamed for the purposes of this LTCP, as CSOs 35A, 35B and 35C, although there is only one permitted
CSO at this location.
2
3

Unpermitted CSO

CSO has been eliminated.
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Figure 9-2
Modifications to CSOs 35A and 35C

9.2.3 SSO System Improvements
The City of Lima’s separate sanitary sewer system is generally located on the
periphery of the city center, as shown in Figure 9-4. The City has been studying
and evaluating methods of abating sanitary sewer overflows (SSOs) since the
mid-1990s. The studies concluded in 2009 with the submittal of the SSO
Abatement Master Plan (SSOAP), Addendum No. 2 – 2009 Update, URS, 2009.
As part of this work the City has corrected all found sources of I/I that were
located on the public right-of-ways. In addition, the SSOAP includes an analysis
of existing conditions that predicts the location and volume of SSO that would be
produced by the 5, 10, 25 and 100-year, 6-hour design storm events. These
predictions were made through the use of the sanitary sewer system model, and
simulated using the worst-case scenario of wet antecedent moisture conditions
and dormant plant life.
A detailed abatement plan was developed to control SSOs for each of the design
storm conditions evaluated and is presented in the SSOAP. Since the City has
SSOs, CSOs and wastewater treatment plant improvement needs, the degree of
protection (i.e., size of design storm used as the basis for assigning system
improvements to the Separate Sewer System) was largely dependent on
affordability as will be discussed in Section 9.3 below and in Chapter 11,
Financial Capability Assessment.
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The proposed SSO Abatement Plan to be included as part of the Long Term
Control Plan provides SSO control for the 5-year design storm resulting in control
of SSO volumes shown in Table 9-2 in each of the sanitary sewer system basins.
Improvements needed to achieve this level of control consist of increasing the
capacity in segments of the sewer system by providing parallel relief sewers,
pumping station upgrades, and the addition of detention basins at pumping
stations with capacities exceeding 3,000 gallons per minute (gpm)4.
Table 9-2
Recommended SSO Abatement Plan SSO Volume Captured Under 5-Year, 6-Hour Design Event
Sewer Basin

Volume of SSO Captured
(MG)

Lost Creek (1 SSO)

1.32

West Street (10 SSOs)

1.56

Koop Road (9 SSOs)

1.39

Allentown Road (10 SSOs)

2.77

Cole Street (2 SSOs)

0.12

Findlay Road (0 SSOs)

0

15th Street (0 SSOs)

0

TOTAL SYSTEM

7.16

The SSO abatement program will be implemented on a priority basis based on
the most benefit gained for the dollar spent. The SSO Abatement Plan
implementation schedule is shown in Section 9.4 below.

9.3

PLAN COSTS

The total capital cost of recommended improvements is $109,000,000 and is
broken out as shown in Table 9-3. Annual O&M and total Present Worth Costs
are also shown.

4

SSO Abatement Master Plan (SSOAP), Addendum No. 2 – 2009 Update, URS, 2009
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Table 9-3
Recommended LTCP Capital Costs
Capital Cost
Headworks Project
Interceptor Rehabilitation
70 MGD Upgrade

Annual O&M

WWTP Improvements
$18,080,000
$2,800,000
$6,440,000
$41,000
CSO System Improvements

9 MG storage tank, 30 MGD
$58,052,000
$271,157
dewatering pump station
Upstream Regulator Improvements
$2,688,000
Real Time Control System
$943,000
Improvements
SSO System Improvements
Allentown Rd
$4,551,930
$21,639
West St
$3,053,202
$28,541
Koop Road
$4,803,363
$12,221
Lost Ck
$4,122,974
$17,519
Cole St
$1,742,350
$3,964
Findlay Road
$1,507,575
$7,244
Fifteenth St
$215,440
$2,761
TOTAL
$108,999,835
$406,046
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Total Present
Worth
$18,094,975
$2,363,480
$6,251,520
$60,318,015
$2,703,929
$933,800
$4,747,817
$3,356,258
$4,929,675
$4,275,355
$1,743,208
$1,527,707
$218,673
$111,464,412

Figure 9-4
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As discussed in Chapter 11, Financial Capability Assessment, the proposed
Recommended Plan and corresponding level of control in terms of CSO and
SSO frequency and volumes as well as secondary treatment bypasses
presented herein will result in a Residential Indicator of 2.54% of median
household income (MHI). As this program will put the City into the high burden
range of affordability, the City intends to re-evaluate their financial capability at
periodic milestones throughout the implementation period. For example, if the
median household income of Lima’s service area does not increase as expected
in the future, if the population decreases substantially, if construction costs
increase, or if the City’s industrial base shrinks, then the residential rates
necessary to support implementation of the projects proposed in the LTCP may
become overly burdensome. In addition, the City is at some risk of losing
residential customers in Allen County, which has been discussing the
construction of its own wastewater treatment plant and withdrawal from the Lima
service area. Any of these (or other) events has the potential to significantly
increase the already high residential burden, particularly for Lima's
disadvantaged community. In such event(s), the City may seek to extend the
applicable implementation schedule or reevaluate the affordability of certain CSO
or SSO projects.

9.4

IMPLEMENTATION SCHEDULE

The schedule proposed for the Long Term Control Plan has a total
implementation time of 28 years as shown in Figure 9-5 on the following page.
All WWTP upgrade and CSO control projects are projected to be completed
within the first 12 years. The schedule shows the amount of time allotted for
design, construction and start up, where applicable. The schedule is shown
starting in September 2011 but the City does not intend to begin implementation
until this LTCP has been approved. Relative project durations will remain the
same but start and end dates will be adjusted based on the date of LTCP
acceptance.
Projects have been prioritized such that critical rehabilitation improvements are
performed first (Headworks Project and Interceptor Rehabilitation). The next
phase of major improvements will include the 70 mgd WWTP Upgrade followed
by the CSO storage tank project. It should be noted that the Upstream Regulator
sewer separation projects have been fast tracked to occur in Year 2 of the
implementation schedule in order to realize the water quality benefit of these
relatively inexpensive projects: the elimination of annual overflows at 10 CSOs.
The SSO System Improvements are shown beginning in Year 19 (2030), which
coincides with the end of the current debt service period as discussed further in
Chapter 11.
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10.1 COMPLIANCE MONITORING PROGRAM
The purpose of the Lima Post-Construction Compliance Monitoring Program is to
determine the effectiveness of the LTCP in achieving the target level of control
defined in the LTCP. This section describes the City of Lima’s plan to monitor
the implementation and effectiveness of the LTCP in meeting the City’s goals.
When complete, the CSO control facilities are expected to improve water quality
in the Ottawa River.
The Post-Construction Monitoring Program includes:
•
•

•
•

Documentation that the CSO control improvements outlines in Chapter 9
of the LTCP have been built
Plan for determining whether CSO control improvements are achieving
nine or fewer CSO events on a system-wide basis during a Typical Year of
rainfall
Plan for monitoring the benefits of the CSO control improvements,
including in-stream quality monitoring
Progress reports to USEPA

10.2 REGULATORY REQUIREMENTS
USEPA’s Guidance for Long Term Control Plans states that municipalities
“should conduct a monitoring program during and after LTCP
implementation to help determine the effectiveness of the overall program
in meeting [Clean Water Act] requirements and achieving local water
quality goals. Monitoring during LTCP implementation should include data
collection to measure the overall effects of the program on water quality
and to determine the effectiveness of CSO controls…A monitoring plan to
assess water quality conditions during and after program implementation
will allow evaluation of the improvements through comparison to baseline
conditions.”
Per the guidance document, existing monitoring stations will be used to collect
long-term data for comparison purposes. The City’s existing monitoring program
is described below:
10.2.1 Existing Monitoring Program
The City’s existing monitoring program is described below. All of the elements of
the existing monitoring program will be carried forward into the Post-Construction
Compliance Monitoring Program. The City’s existing monitoring program
consists of five principal components:
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10.2.1.1

Existing CSO Monitoring (Major Ottawa River CSOs)

The City will continue collecting data from the five major CSO structures at
Lovers Lane, Central, McDonel, Heindel and Collett. These structures are
equipped with level sensors which enable real time monitoring of CSO
activations and calculated overflow volume. These five CSOs will account for
100% of the average annual CSO volume after the LTCP has been completed.
These discharge points are sampled up to once per month for CBOD and
suspended solids in accordance with NPDES permit requirements.
10.2.1.2

Existing CSO Monitoring (Remaining Upstream Regulators)

In addition to the monitoring at the five main Ottawa River CSOs, the City will
continue to monitor overflow activations at the four upstream CSO regulators not
slated for separation or elimination: CSO 16, CSO ‘Unknown’, CSO 035A, and
CSO 035C. The City monitors activations by placing a wooden block on the
overflow weir. After rainfall events exceeding 0.25”, the regulators are inspected
to determine whether the block was displaced.
10.2.1.3

Existing Rainfall Monitoring Program

The City will continue monitoring rainfall at three locations with tipping bucket rain
gauges. The rain gauges are monitored continuously but report the rainfall data
at 5-minute intervals.
10.2.1.4

Existing Secondary Treatment Bypass Monitoring

The City will continue to monitor and report secondary bypass activations,
including occurrence, volume and duration, in accordance with their NPDES
permit. Secondary bypasses are not currently sampled because the bypass
effluent goes through a disinfection facility common to the full treatment effluent.
10.2.1.5

Existing In-Stream Water Quality Monitoring

Finally, the City will continue to monitor for bacteria pollutants and other pollutant
parameters as required by the NPDES permit, including an in-stream sample
upstream and downstream of the wastewater treatment plant effluent. Bio
monitoring is also done at the WWTP outfall and the Ottawa River directly
upstream and downstream of the WWTP and consists of chronic and acute
testing for Pimephales promelas and Ceriodaphnia dubia.
Table 10.1 summarizes the CSO, WWTP and in-stream monitoring that is
performed as part of the City’s existing monitoring program and will continue to
be monitored throughout the CSO facilities implementation period and during the
one-year Post-Construction Monitoring program.
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Table 10.1
Existing Monitoring Program
(to be continued throughout implementation and Post-Construction)
Location
CSO Activation Monitoring

Frequency

Parameters

Collett CSO

When Discharging

Activation, volume
CBOD, TSS

Heindel CSO

When Discharging

Activation, volume
CBOD, TSS

McDonel CSO

When Discharging

Activation, volume
CBOD, TSS

Central CSO

When Discharging

Activation, volume
CBOD, TSS

Lovers Lane CSO

When Discharging

Activation, volume
CBOD, TSS

In-Stream Monitoring
Quarterly
Upstream of WWTP
Monthly
Quarterly
Downstream of WWTP
Monthly

WWTP Outfall

Quarterly

Upstream Regulator Monitoring
after events >
CSO 035A
0.25"
after events >
CSO 035C
0.25"
after events >
CSO 16
0.25"
after events >
CSO 'Unknown'
0.25"
WWTP Bypass Monitoring
Bypass (NPDES 057)
When Discharging
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bio-monitoring (chronic and acute testing for
Pimephales promelas and Ceriodaphnia dubia)
temp, DO, pH, NH3,Nitrate plus Nitrite, Total
P, fecal coliform
bio-monitoring (chronic and acute testing for
Pimephales promelas and Ceriodaphnia
dubia)
temp, DO, pH, NH3,Nitrate plus Nitrite, Total
P, fecal coliform, cyanide, CaCO3, Nickel,
Zinc, Cadmium, lead, chromium, copper
bio-monitoring (chronic and acute testing for
Pimephales promelas and Ceriodaphnia
dubia)
wood block displacement
wood block displacement
wood block displacement
wood block displacement
flow rate, duration, TSS, CBOD
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10.3 POST-CONSTRUCTION MONITORING PROGRAM
The City’s Post-Construction Monitoring Program consists primarily of collection
system flow and CSO activation monitoring to support model validation and
calibration and in-stream monitoring to assess water quality benefits of CSO
control improvements.
10.3.1 IN-STREAM MONITORING
The goal of the Post-Construction in-stream monitoring program is to quantify the
impacts of remaining CSO activations on overall water quality in the Ottawa
River, particularly in terms of e. coli concentrations.
The City of Lima proposes to use the same in-stream monitoring locations that
have been sampled historically, including as part of the 1997 Water Quality
Impacts Study done as part of the original Long Term Control Plan. The samples
would be taken upstream and downstream of the CSO impact area along the
Ottawa River, as shown in Figure 10.1. These sampling locations are in addition
to the currently sampled locations upstream and downstream of the WWTP,
described in Section 10.2.1.5 above.
10.3.2 COLLECTION SYSTEM MODEL RECALIBRATION EFFORT
The City’s collection system model will be used, together with best engineering
judgment, to determine whether the City has achieved the targeted level of CSO
control (no more than nine overflows per year). In order to ensure that the model
is an appropriate tool for making this determination, a recalibration effort will be
undertaken. Once the LTCP has been implemented, the following steps will be
taken to recalibrate (or assess the need for recalibration of) the collection system
model:
•

•
•

Flow, rainfall and CSO activation data will be collected for a one-year
Post-Construction Monitoring Period after implementation of all CSO
control facilities in the LTCP
o Flow meter and rain gauge locations will be the same as those
used to perform the 2008 model calibration update. Three of the
rain gauges will be the City’s existing gauges. Figure 10-1 shows
the locations of the proposed flow meters, rain gauges and
sampling locations.
The collection system model will be updated to include collection system
projects completed since the time of the LTCP calibration effort.
The rainfall data collected over the course of the one-year Post
Construction Monitoring period will be simulated to enable comparison of
modeled versus observed annual CSO activations. The model will be
considered calibrated if system-wide, average annual overflow volume is
within +/- 20 percent of observed data. If this criterion is not met, the

City of Lima, Ohio
DRAFT Long Term Control Plan

4

Chapter 10 – Compliance Monitoring Program

•

•

model will have to be recalibrated. A report will be submitted to EPA
documenting the results of this initial model validation effort.
If needed, two or more rainfall events from the one-year Post Construction
Monitoring period will be used for recalibration and the one-year
continuous simulation period will be re-run and average annual CSO
volumes will be compared with actual data. This process will be repeated
until an acceptable correlation is achieved.
Upon achieving an acceptable correlation between simulated and
observed average annual CSO volumes, a report will be submitted to EPA
documenting the recalibration effort.

10.3.3 ACHIEVEMENT OF TARGET CSO CONTROL GOAL
The measure of successful completion of the LTCP implementation will be
controlling annual CSO activations to the target level of control. Once the model
recalibration effort and corresponding report have been accepted by EPA, the
validated or recalibrated hydraulic model’s results from a continuous simulation
of the Typical Year of rainfall will be used to assess whether the target goal of
nine or fewer system-wide overflows per year is being met.
If the recalibrated model predicts more than nine overflows per year, the City will
first evaluate operating practices before considering further infrastructure
improvements. As the recommended CSO control plan includes a Real Time
Control system to manage flows to the WWTP and to the proposed storage tank,
operation of this system will be re-evaluated. Alternate operating procedures and
any additional facilities needed to achieve the target CSO control goal will be
documented in the Final Post Construction Monitoring Report. This report will
include details on the additional operational and structural improvements as well
as a proposed implementation schedule.

10.4 REPORTING REQUIREMENTS
A post construction monitoring data report will be submitted six months after
completion of data collection, summarizing the 12 month rainfall and flow
monitoring, and sampling program.
Within two years of fully implementing the CSO control facilities, a report will be
submitted documenting the results of the initial model validation comparison
(described in section 10.3.1 above). Within this same time period, a model
recalibration report will be submitted for review.
A final report will be submitted to US and Ohio EPA two years after all of the
LTCP projects become fully operational, summarizing all of the post-construction
monitoring data and analysis.
The Post-Construction Compliance Monitoring Reports will discuss:
City of Lima, Ohio
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•
•
•
•

CSO program performance measures
Evaluation of the monitoring data
Deviations from the LTCP’s target CSO activation frequency
Proposed revisions to the LTCP needed to achieve the performance
measures
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11.1

INTRODUCTION

This chapter of the LTCP presents discussion and measurements of the Lima
community’s financial capability to undertake water quality driven capital
improvements, both to comply with regulatory requirements of USEPA and
OEPA and for advance financial planning purposes for the City of Lima.
11.1.1
Lima CSO Control History and Prospective Capital Costs
The City of Lima has a long history of investing in combined sewer overflow
control facilities, both to comply with federal and state policy and regulations and
to satisfy its own commitment to public health and environmental protection. For
these purposes, Lima has spent nearly $35 million on CSO control measures
over the last 35 years. In 1975 Lima undertook projects to upgrade its
wastewater treatment plant and CSOs at a cost of $24.5 million (partially funded
by U.S.EPA grants), resulting in approximately 70 percent capture of the
previous CSO discharges to the Ottawa River. Since 1995 Lima has spent an
additional $10.3 million for screens, gates and other CSO related wastewater
facilities as well as CSO evaluation and flow monitoring activities.
Moving forward Lima will, to the extent of its financial capability, continue to strive
to meet state and federally mandated goals and requirements. As such, Lima
estimates it will spend some $89 million (in un-escalated 2009 based dollar
value), without federal assistance, for new CSO control and wastewater
treatment facilities over the next twelve years.
CSO control and wastewater treatment are not the only demand for capital funds
within the Lima wastewater utility. Over the next thirty years the Lima
wastewater utility plans to spend more than $143 million (un-escalated) in capital
projects, including CSO control, wastewater treatment, SSO control and
sewerage system asset management projects, as shown in Table 11-1.
Table 11-1
Summary of Lima Wastewater Capital Improvement Capital Costs
CSO Control
Wastewater Treatment
SSO Control
Asset Management1
Total

Un-escalated
$ 61.7 million
27.3
20.0
34.5
$ 143.5 million

1

Sewer Asset Risk Scoring and Renewal Forecasting Technical Memorandum, MWH, May 2011. (included as Appendix
I of this LTCP report).

City of Lima, Ohio
DRAFT Long Term Control Plan

1

Chapter 11 – Financial Capability Assessment

The estimated annual funding commitments associated with these projects are
shown in Figure 11-1.
Figure 11-1
Lima Wastewater System Long Term Capital Improvement Plan

CSO Control

WTP

SSO

Asset Mgmt

2040

2038

2036

2034

2032

2030

$0M
2028

$ 0 M/yr
2026

$ 50 M

2024

$ 5 M/yr

2022

$ 100 M

2020

$ 10 M/yr

2018

$ 150 M

2016

$ 15 M/yr

2014

$ 200 M

2012

$ 20 M/yr

Cumulative (right axis)

Figure 11-1 shows the Wastewater Treatment projects being authorized during
the first six years. CSO Control projects follow in the next six years. SSO
projects do not commence until after the retirement of debt service on existing/
outstanding bonds. Sewer system infrastructure asset management projects
occur every year starting in 2015. Annual outlay of $1.3 million for asset
management is shown throughout the 30 year time frame of the figure, beginning
in 2015 at half of $1.3 million and then in 2016 at the full $1.3 million per year.
Actual asset management costs may be upwards of $10 million in some years
and zero in others but on balance will average about $1.3 million per year. Asset
management work includes major repair or replacement of the pipe and lift
station parts of the sewer system, and does not include rolling stock, wastewater
treatment, administrative or other assets/facilities of the sewer system.
With a service area population of about 45,000,2 the Lima capital requirement
present worth (un-escalated cost level) of $143.5 million equates to nearly
$3,200 per person3:
In addition to wastewater system costs, Lima citizens and businesses pay for
Lima’s storm water system costs. The City of Lima has initiated a storm water
utility, aside from the wastewater utility, to better manage storm water endeavors,
costs and revenues. The storm water utility is estimated to incur annual costs in
2

The City of Lima population in 2009 was estimated by the U.S. Census Bureau to be 36,221.
[Census, American FactFinder, Table S1701]. The service area population is larger because it
extends into Allen County.
3

Chicago’s sewer system (MWRDGC) serves a population of about 5.4 million [2010 CAFR, Fig
1-13]. A similar cost per capita would equate to more than $17 billion of present worth project
value.
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2011 of $1.9 million. Much of this cost directly impacts the wastewater utility with
respect to CSO Control because the improvements made to the storm water
system help keep storm water out of combined sewers of the wastewater system.
To fairly allocate these costs to the constituency, Lima’s storm water utility
commenced in January 2011 billing citizens and businesses at the flat rate of
$5.03 per month per equivalent residential unit. Storm water costs are not
included in the CIP addressed in Table 11-1 and Figure 11-1 because they are
not capital costs of the wastewater utility. But storm water costs affect CSO
control and are paid by the wastewater system constituents, so are included in
current annual costs to accurately reflect the burden on the City’s ratepayers.
The City of Lima incurs annual costs of $1.9 million per year for storm water
costs, as well as annual wastewater costs of $8.3 million,4 totaling $10.2 million
per year. And costs are increasing. To achieve the CSO Control objectives,
Lima will need to accommodate the aforementioned additional financial burden of
$143.5 million, plus annual O&M costs of those new assets. This all adds up to a
substantial financial undertaking and fiscal responsibility for Lima citizens and
businesses. Lima can only accommodate the additional burden if it does so over
a time schedule that allows customer-allocated costs to increase gradually, at or
under the threshold that U.S.EPA documents characterize as “Significant and
Widespread Social and Economic Impact,”5 which has been published to be
two percent of Median Household Income (“MHI”).
The schedule shown in Figure 11-1 contemplates that the CSO, WWTP and SSO
work will be contracted over a period of 28 years. In this schedule, the SSO work
is shown not to commence until after the existing wastewater debt is retired in
2030. Other financial-based causes for subsequent extension of the
implementation schedule may occur as well. For example, if the median
household income of Lima’s service area does not increase as expected in the
future, if the population decreases substantially, if construction costs increase, if
unemployment swells, or if the City’s industrial base shrinks, then the residential
rates necessary to support implementation of the projects proposed in the LTCP
may become overly burdensome. In addition, the City is at some risk of losing
residential customers in Allen County, which has been discussing the
construction of its own wastewater treatment plant and withdrawal from the Lima
service area. Any of these (or other) events has the potential to significantly
increase the already high residential burden, particularly for Lima's
disadvantaged community. In such event(s), the City may seek to extend the
applicable implementation schedule or reevaluate the affordability of certain CSO
or SSO projects

4

These data are addressed in detail later in this report.

5

See, for example, http://water.epa.gov/scitech/swguidance/standards/economics/chaptr1.cfm.
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11.1.2
Lima Socio-Economic Setting
By any reasonable measure, the economic wherewithal of Lima is financially
stressed. Following are some salient data concerning Lima’s economic
conditions:


Unemployment has been increasing and recently was over 16 percent (in
2009, the most recent year of data available from the US Census). Sixteen
percent amounts to nearly nine percent greater unemployment in Lima than
the national average for the same period of time. A linear extrapolation of the
most recent three year period of US Census data indicates (based only on
projecting recent historical data) that Lima unemployment in 2011 could be
over 18 percent.



According to the US Census, the population of Lima in 2009 was 36,221. The
City of Lima Community Development Department (“LCCD”) performed
analyses of population, concluding that the estimated population of Lima has
steadily shrunk every decade since 1970. LCCD estimated that Lima’s
population in 2010 is only 72 percent of what it was in 1970 (shrinkage of 28
percent over 40 years). Using statistical analysis, LCDD estimated that in
2030 Lima’s population will be down to 31,200, which amounts to a reduction
of 5,021 people. Significant population declines are not favorable to the
economic health of communities. Although population is not the only
measurement of economic wherewithal, Lima’s population decline parallels its
unemployment statistics, presented in the previous paragraph, as a negative
indication.



Household income is another socio-economic indicator that is consistent with
high unemployment and decline of population. MHI in the Lima sewer service
area was about $32,000 in 2009. Within the City of Lima, MHI was less than
$30,000, according to US Census data. That figure was only about 58
percent of national MHI at that time. In hard dollar figures, Lima’s MHI was
about $20,000 per year less than national MHI.



“Median” means the value at which the number of data points greater than the
value equals the number of data points less than the value. The 2009 MHI
was $29,597, meaning that half of Lima’s households earned less than that
amount. The US Census provides another statistic that serves to define that
impoverished half. In 2009 in the United States, 15.1 percent of the
population earned less than poverty level. In Allen County, 18.8 percent
earned less than poverty level. In Lima, 32.2 percent of the population had
income below poverty level, and 16.8 percent of the population had income
that was below ½ of the poverty level. The Census estimated that in Lima in
2009 there were 11,650 persons with income below the poverty threshold.6
The most disadvantaged group (southeast Lima census tract 128) in Lima’s
sewer service area had a median household income of $12,964. For these

6

Poverty thresholds(“PT”) vary by family size. For a 3 person family in 2009, PT was $17,098. for
a 4 person family in 2009, PT was $21,954. [US Census Bureau]
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households, the projected annual sewer bill of $831.63 (see subsequent
discussion)) represents approximately 6.4% of their MHI. Approximately 1/3
of Lima residents will have a CPH % of MHI between 3.7% and 6.4%.


Lima ratepayers pay property taxes and sales taxes, as in most other
communities. But Lima families and businesses have an additional tax
burden that is not common among most communities in the nation, and that is
not addressed in the USEPA CSO Guidance. Lima citizens and businesses
also pay a municipal income tax. The amount of municipal income tax
collected in 2009 was more than $14.9 million.



Residential, commercial and industrial wastewater flow has steadily
decreased for several years, severely limiting the operating revenue the City
can collect to pay wastewater costs. Rate increases have had to be instituted
even when costs have not increased or increased only nominally.



Some businesses that have expressed interest in development in Lima have
not committed and are said to be waiting for the manifestation of more robust
economic conditions. Many communities are facing this economic
development Catch 22.



Market values of real property are down.



Although the City of Lima endorses appropriate investment in environmental
stewardship projects, CSO control, wastewater management, SSO and
sewerage system asset management are not the only demands the City faces
for its limited municipal funds. Public health, safety, education and economic
development are among the critically important needs that also must be
adequately funded. As population, jobs, and incomes have declined over
recent years, the City of Lima has significantly reduced its manpower to
balance its budget to ensure its ability to fund its most critical needs. The
total City’s work force, including the Utilities Department, has declined from
520 in 1996 to 377, a decrease of 143 people or 28%. The City’s Utilities
Department has declined in human resources from 1996, when it had 119
employees, to 86 employees in 2010, a decrease of 33 employees or 28%



Notwithstanding the above indications of economic difficulty, Lima has never
been in default on bond payments nor significantly downgraded on its
outstanding financial obligations. On the contrary, Lima has demonstrated
strong political will in passing sewer rate increases when necessary, and the
City looks to the future with high hopes. But the City cannot afford to take on
financial burdens of such magnitude that would risk municipal insolvency or
receivership.

11.1.3
Wastewater Service Area and Population
Lima’s wastewater service area includes homes and businesses located within
the corporate municipal boundaries and outside those boundaries in Allen
County. Some of the properties located within the city limits do not discharge
wastewater to the Lima sewer system and some located outside do discharge to
the Lima system. A map of the service area is shown on Figure 11-2.
City of Lima, Ohio
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Figure 11-2
Lima Wastewater Service Area

The Lima population in 2009 was estimated by the U.S. Census Bureau to be
36,221, as mentioned earlier. The U.S. Census Bureau has not yet made
available its 2010 population estimate for Lima. Similarly, 2010 population
estimates for census tracts, and enumeration districts in Allen County adjacent to
Lima, are not yet available from the Census. As such, it is not possible to
precisely estimate the 2010 population of the total Lima sewer service area using
Census data. A rough estimate may be made of the service area population
(whether or not residences within the service area are connected to the sewer
system) using number of residential sewer service accounts, assuming that the
unit population per household is equal for sewered residences within Lima and
sewered residences outside, in Allen County.
In 2009, Lima served a total number of 14,140 residential accounts. Of that
number, 11,447 were within Lima city limits and 2,693 were located outside.
Applying the ratio of total accounts to inside accounts, 123.5 percent, to the 2009
Lima population estimate yields an approximate 2009 service area population of
44,742.
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11.1.4
EPA Guidance Analysis Protocol
USEPA has published the CSO Guidance for Financial Capability Assessment
and Schedule Development7 (herein referred to as “USEPA Guidance”). The
USEPA Guidance indicates that financial capability should be assessed using
two methodologies, which USEPA calls “phases.” One method, Phase 1, is to
estimate the present value of proposed capital and operational costs of CSO
control and wastewater management, coupled with costs of existing wastewater
management facilities and procedures, and to measure the residential share of
that cost against household income. This computation determines the
“Residential Indicator.”
The other method, Phase 2, examines six parameters intended to measure
background or underlying financial capacity of the community, collectively called
the “Permittee Financial Capability Indicators.” Two financial capability indicators
address existing debt, two concern socio-economic conditions, and two concern
property tax data. These six parameters are compared with benchmark figures
(nationwide data, for example) or against specific criteria provided by USEPA.
Thus, the Residential Indicator is intended to represent prospective financial
burden, and the Permittee Financial Capability Indicators are intended to
represent existing financial capacity to accommodate additional financial burden.
This chapter of the LTCP report provides computations of the Phase 1
Residential Indicator and the Phase 2 Permittee Financial Capability Indicators in
accordance with the methods set forth in the USEPA Guidance.

7

USEPA, Office of Water, EPA 832-B-97-004, March 1997.
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11.2

REGULATORY FRAMEWORK

Among other things, USEPA regulates point-source discharges, including CSOs,
into bodies of water. In 1989 USEPA issued a National CSO Control Strategy,
which was supplemented in 1994 when USEPA issued its CSO Control Policy.8
One of the intentions of the CSO Control Policy was to provide guidance to
Permittees with CSOs and to federal and state water quality permitting and
enforcement authorities. A key expectation of the CSO Control Policy is that
Permittees shall produce Long Term Control Plans (“LTCPs”) to address CSO
discharges. According to USEPA’s CSO Guidance for Long-Term Control Plan:9

As part of LTCP development, the ability of the municipality to finance the final
recommendations should be considered. The CSO Control Policy “…recognizes
that financial considerations are a major factor affecting the implementation of
CSO controls…[and]…allows consideration of…financial capability in connection
with the [LTCP] effort…and negotiation of enforceable schedules.” The CSO
Control Policy also specifically states that “…schedules for implementation of the
CSO controls may be phased based on…financial capability.”

USEPA’s CSO Control Policy addresses the relative importance of financial
issues when developing implementation schedules for CSO controls. The Policy
states that an implementation schedule “may be phased based on the relative
importance of adverse impacts upon Water Quality Standards and designated
uses, Priority projects identified in a long-term plan and on a Permittee’s financial
capability.”10 Thus, an important purpose of this chapter is to provide meaningful
financial capability information concerning Lima to Ohio EPA and USEPA for
developing an implementation schedule.
Due to the importance of financial capability in determining a municipality’s
wherewithal to construct CSO Control assets, and to undertake an affordable
schedule within which construction of those assets will occur, USEPA published
the USEPA Guidance, mentioned above.

8

59 Fed Register, 18688

9

USEPA, Office of Water, EPA 832-B-95-002, September 1995, p.3-66.

10

Cited in USEPA Guidance, p.6.
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Importantly, the USEPA Guidance encourages Permittees to provide additional
financial and economic information beyond the analyses of the above indicators,
as stated at p.7 of the USEPA Guidance, to provide a better reflection of financial
capability:

Since flexibility is an important aspect of the CSO Policy, Permittees are
encouraged to submit any additional documentation that would create a
more accurate and complete picture of their financial capability.

The analyses provided in this Chapter directly reflect the USEPA Guidance in
form and content, but also include additional information to more accurately and
completely describe the City’s financial capability.

11.3

PHASE 1 ASSESSMENT: THE RESIDENTIAL INDICATOR

The USEPA Guidance stipulates how the CSO control program financial
capability analysis shall be undertaken. This section presents the results for
Phase 1 of that analysis, the Residential Indicator, including replicas of the
specific worksheet/forms contained in the USEPA Guidance.
The intention of the Residential Indicator is to measure “…financial impact of the
current and proposed WWT [‘wastewater treatment’ in the broader sense of
‘wastewater management’] and CSO controls on residential users.” The USEPA
Guidance does not indicate why measurement of the impact on non-residential
sectors of the communities, such as commercial, industrial, institutional and
agricultural, is neglected in the analysis. Those sectors certainly pay wastewater
rates and charges and are essential elements of the economic dynamics of any
community. The non-residential customer base provides approximately 40
percent of the annual sewer revenue. The 1,130 commercial and industrial
accounts represent only approximately 7 percent of the customer base. Any loss
of a commercial/industrial account would have a serious impact on the revenue
base, as well as on unemployment and wages and taxes.
Existing and future CSO and WWT costs attributable to the residential sector are
identified. The cost value is divided by the number of contributing households to
determine Cost per Household (“CPH”). Once this figure is determined, the CPH
is divided by MHI to determine the Residential Indicator (CPH as a percentage of
MHI).
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Table 11-2 shows USEPA’s Residential Indicator criteria. If CPH is less than one
percent of MHI then this cost related factor is assigned a low Financial Impact
value. If CPH is between one and two percent of MHI then this factor is assigned
a mid-range Financial Impact value. If CPH is more than two percent of MHI
then this factor is assigned a high Financial Impact value.
Table 11-2
Phase 1 Criteria
Residential Indicator Criteria, Page 19 of USEPA Guidance

Financial Impact

Cost per Household

Low

Less than 1.0 percent of MHI

Mid-Range

1.0 - 2.0 percent of MHI

High

Greater than 2.0 percent of MHI

Note: Low impact equates to strong financial capability; high impact equates to weak financial capability.

These financial impact ratings are used in the Financial Capability Matrix
presented later in this section. The Financial Capability Matrix brings together the
Residential Indicator with the six Permittee Financial Capability Indicators
developed in the Phase 2 Evaluation.
The first step of the Phase 1 Evaluation, then, is to determine CPH.
11.3.1
Costs per Household
The CPH evaluation considers existing and projected costs of wastewater
management, including existing CSO Control facilities, and other costs directly
associated with wastewater management. The ratio of residential wastewater
flow to total flow is used to estimate residential share of total costs. The
residential share of costs divided by number of households yields the CPH, in
accordance with USEPA Guidance protocol. The USEPA Guidance
“Worksheet 1” form is shown in Table 11-3.
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Table 11-3
Costs per Household Determination
Worksheet 1, Page 15 of USEPA Guidance
Row

Item costs
Current wastewater treatment

Unit

Value

Current WWT and CSO Costs
100

Annual O&M Costs

($s)

$ 6,758,170

101

Annual Debt Service

($s)

3,446,606

102

Subtotal

($s)

$ 10,204,776

Projected WWT and CSO Costs
103

Estimated Annual O&M Costs

($s)

$ 1,276,840

104

Annual Debt Service

($s)

9,972,929

105

Subtotal

($s)

$ 11,249,769

106

Total Current and Projected WWWT and CSO Costs

($s)

$ 21,454,545

107

Residential share of total WWT and CSO costs

($s)

$ 11,692,727

108

Total number of Households in Service Area

109

Cost Per Household

14,060
($s)

$

831.63

Row 100 of Table 11-3 includes annual costs of O&M. The number shown on
Row 100 is the sum of two numbers. Lima’s actual (but un-audited) wastewater
O&M costs in 2010 were $4,858,170. Lima’s estimated cost of storm water
management in 2010 is $1,900,000, the same number estimated for 2011. As
noted above, Lima believes that it is appropriate to include storm water
management costs in determining the residential burden because the projects
funded through the storm water utility positively affect CSO control, and because
the costs are paid by wastewater system constituents.
It must be noted that all of the cost data included in the CPH determination are
present worth numbers. The USEPA Guidance process appears to result in the
determination of what engineering economists call “equivalent uniform annual
costs,” which is a way to convert capital costs to annual costs (typically done for
comparison of project alternatives), using terms that are derived from public
finance. Thus it is very important that readers of this report not infer that starting
next year that there will be a $9.9 million additional revenue requirement for debt
service on new facilities, some of which will not be built for 27 years. It would not
be possible for Lima to successfully market a $100+ million bond sale. One very
important reason is that it could not meet the federal rule that 80% of the
proceeds of a tax exempt bond sale must be expended within three years.
Although Lima may intend to fully finance the projects proposed in the LTCP, the
implementation period to accommodate available financing is almost 30 years,
with debt service extending more than 60 years. The “costs” included in the CPH
determination are all present worth costs, and are not intended to be thought of
City of Lima, Ohio
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as real / escalated future costs. Likewise, “debt service” in the CPH context is
not intended to be thought of as annual principal and interest payments on real
borrowed funds.
Row 101 of Table 11-3 includes annual costs of wastewater system debt service.
The number shown on Row 101 is the actual sum of debt service Lima paid on
thirteen issues in 2010. Table 11-4 provides a summary of the outstanding debt
issues.
Table 11-4
Debt Service Paid in 2010
Name
1999 Sewer Refinance
2004 Sewer Lab
2004 Sewer Refinance
2004 Sewer Screens
2009 WWTP Plant - Electrical
2010 Sewer Refiance - 8.45M
Sewer OWDA Loan #3254
Sewer Note
Cambridge/Depot Note
Total

Type
Refunding bonds
VPGO
VPGO
VPGO
Revenue (BABs)
Revenue Bonds
SRF loan

Issue Yr

Maturity

1999
2004
2004
2004
2009
2010
2003

2012
2024
2012
2024
2029
2029
2021

2010
$

524,675
102,975
162,238
252,910
997,493
262,500
519,465
618,000
6,351

$ 3,446,606

Row 103 of Table 11-3 includes projected costs of wastewater O&M. The
number shown on Row 103 is described in more detail in Table 11-5. Costs
have been escalated to 2010 values using the rate shown in the table.
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Table 11-5
Estimated O&M Costs of New Wastewater Facilities
Cost
Basis

Annual
Cost

CSO Control facilties
New O&M cost, un-escalated

2009

$

215,603

WWTP facilities
New O&M cost, un-escalated

2008

$

41,000

$

220,887
328,056
151,312
177,381
25,857
45,132
28,233

$

976,858

$
$

1,233,461
1,276,840

SSO facilities
New O&M cost, un-escalated
Allentown Rd
West St
Koop Road
Lost Ck
Cole St
Findlay Road
Fifteenth St

2009

Subtotal, un-escalateed
Unescalated sum of above components
2010 equivalent

3.4%

The project data included in Table 11-5 are based on 2008 and 2009 costs.
They are escalated to 2010 values using Engineering News-Record Construction
Cost Index (“ENR-CCI”) data. MWH has determined that a reasonable index for
the Lima construction market is 3.4 percent per year. This figure is based on
recent year performance of the five closest cities where construction costs are
carefully tracked by ENR (a Dow Jones Company). WWTP costs have been
escalated two years and the other costs have been escalated one year.
Row 104 of Table 11-3 includes the “annual debt service” of the prospective CSO
Control and wastewater CIP. The estimated capital costs of the CIP included in
Table 11-1 are in present worth (2009 cost basis) dollar values. To determine
“annual debt service” (meaning equivalent uniform annual cost) according to the
USEPA Guidance, terms of public works financing are used (representative tax
exempt interest rates, length of debt maturity, etc.).
Lima’s capitalization plan is to fully finance the capital requirement using Ohio
Water Development Authority loans and revenue bonds. Because the terms of
OWDA state revolving fund loans are more attractive than revenue bonds, Lima
intends to optimize that capital resource. However the OWDA funds may not be
fully available to meet Lima’s needs, so Lima’s plan is to consider the funding
requirement equally split (50-50) between SRF loans and revenue bonds.
Following are the loan/bond terms used for estimating/planning purposes by
Lima:
City of Lima, Ohio
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Factor
Interest rate
Maturity
Costs of Issuance

SRF Loans
5.0%
30 years
0%

Revenue Bonds
6.0%
35 years
3%

The total un-escalated cost estimate (2009 cost basis) for the CSO Control,
WWTP projects and SSO projects indicated in Table 11-1 is $108,999,835.
Using the 3.4 percent cost escalation factor, the estimate in 2010 terms is
$112,705,829. This number divided in half and factored into annual costs using
the above financing terms yields an annual cost of $7,672,929. This number,
plus two other numbers form the value shown on Table 11-3 at Row 104. The
other figures relate to the capital needs of existing sewerage system in the future.
One is the identified asset management costs which are estimated to average
$1.3 million per year. The other is for annual capital outlay of $1 million for
emergency and other miscellaneous capital11 purposes. In 2009, such capital
activity amounted to over $3 million. Moving forward, the City is estimating
$2.3 million ($1M+$1.3M) will be adequate for this purpose. This amount plus
the debt service computed above make up the annual cost of capital activity
shown at row 104 of Table 11-3.
Row 107 of Table 11-3 shows the Residential Share of total current and future
O&M and debt service costs. USEPA Guidance prescribes that this value be
calculated by dividing the residential share of wastewater flow by the total flow.
Lima’s residential flow in 2010 was 54.5 percent as shown in Table 11-6.
Table 11-6
Lima Wastewater Flow Quantity Data, 2010

Residential
Commercial
Industrial
Municipal
Governmental
Totals
Index

2006

2007

926,028
200,640
412,680
82,008
97,308

956,388
196,584
388,236
85,752
107,820

2008
897,792
189,924
470,004
87,060
99,636

2009
881,964
181,812
350,904
87,000
94,500

2010
848,350
173,317
341,808
94,251
99,787

54.5%
11.1%
21.9%
6.1%
6.4%

1,718,664 1,734,780 1,744,416 1,596,180 1,557,513 100.0%
100.0
100.9
101.5
92.9
90.6

Residential flow has decreased every year since 2007 and commercial flow
every year since 2006.

11

The $1 million will be budgeted but the identification of projects will vary from year to year.
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Row 108 of Table 11-3 sets forth the number of households in the service area.
The number of households in the City Lima in 2009 was 14,921. This figure is
published on Table S1903 in the American FactFinder section of the Census’s
American Community Survey web pages. It is partially reproduced in
Figure 11-3.
Figure 11-3
Census Table with Households and Median Household Income Data

As indicated earlier in this chapter and shown on Figure 11-2, the Lima sewer
service area includes properties located outside the corporate limits of the City of
Lima. Because Lima keeps accurate records of its customers for billing
purposes, the best indicator of the number of households in the service area is
Lima’s record of the number of residential accounts. In 2010, Lima served
14,060 residential accounts. Thus 14,060 is the figure used at Row 108 of
Table 11-3.
Row 109 of Table 11-3 shows the final computation of CPH: the residential share
of costs divided by number of households to derive CPH to be $831.63.
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11.3.2
Residential Indicator
The Residential Indicator computation divides CPH, as determined above, by
MHI. This is shown in Table 11-7.
Table 11-7
Residential Indicator Determination
Worksheet 2, Page 17 of USEPA Guidance
Row

Item

Unit

Value

Median household income
201

MHI in 2009

($)

202

CPI adjustment factor

203

Adjusted MHI

204

Annual cost per household (line 109)

($)

205

Residential indicator
CPH as a percentage of adjusted MHI

(%)

$

32,166
101.6%

$

32,681

$

831.63

2.54%

Row 201 of Table 11-7 is the MHI figure for 2009. Figure 11-2 shows the
Census MHI number for the City of Lima to be $29,597. However, about 19
percent of Lima’s residential sewer accounts were located outside of Lima, in
Allen County, in 2009. The Census figure for Allen County is $43,008 for the
year 2009.
Determination of an approximate value for the MHI of the service area, without
the benefit of recent U.S. Census data, is done by relying on the Lima residential
accounts data. Table 11-8 shows the recent history of Lima’s residential sewer
accounts, disaggregated by location: inside Lima vs. in Allen County.
Table 11-8
Lima Residential Sewer Accounts
2006

2007

2008

2009

2010

Inside Lima
In Allen Co.

11,928
2,654

11,830
2,695

11,613
2,704

11,447
2,693

11,377
2,683

Total accts

14,582

14,525

14,317

14,140

14,060
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Using the residential accounts data for 2009, together with the inside and outside
MHI data mentioned above, the approximate MHI for the amalgamated sewer
service area is determined.
Lima MHI $ 29,597
Allen Co. MHI $ 43,088
Lima Res Accts
Outside Accts
Total Sewer Accts

11,447
2,693
14,140

Prorated MHI $ 32,166

Lima accounts times Lima MHI, plus Allen Co. accounts times Allen County MHI,
all divided by the total number of account provides an approximate service area
MHI of $32,166. This value is included in Table 11-7 at Row 201.
The USEPA Guidance requires that the MHI figure to be adjusted to the baseline
year of the analysis, which in this case is 2010. The adjustment is to be made by
ratio using Consumer Price Index (“CPI”).
According to the Census data, MHI in Lima has been decreasing:
2007 ............... $30,860
2008 ................. 30,790
2009 ................. 29,597

Perhaps the CPI statistic for Lima has been shrinking as well over that period.
But for the period 2009 to 2010, the national urban CPI grew by 1.6 percent12 as
indicated by the Bureau of Labor Statistics (“BLM”) information shown in Figure
11-4. Therefore, to comply with the USEPA Guidance, the MHI datum from 2009
is adjusted as shown on Row 203.
Row 204 of Table 11-7 is the CPH as determined in Table 11-3.
The Residential Indicator is thus determined to be 2.54% of MHI as indicated on
Row 205 of Table 11-7.

12

See http://www.bls.gov/cpi/cpid10av.pdf
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Figure 11-4
Change in CPI from 2009 to 2010

Because the CPH is greater than two percent of MHI, the Residential Indicator is
judged to be of “high” Financial Impact as indicated by the USEPA Guidance
criteria presented in Table 11-2.

11.4

PHASE 2 ASSESSMENT: PERMITTEE FINANCIAL CAPABILITY
INDICATORS

As stated above, there are six Permittee Financial Capability Indicators:






Debt Indicators
Bond Ratings
Overall Net Debt as a Percent of Full Market Property Value
Socioeconomic Indicators
Unemployment Rate
Median Household Income (“MHI”)
Financial Management Indicators
Property Tax Revenue Collection Rate
Property Tax Revenues as a Percent of Full Market Property Value

Table 11-9 shows USEPA’s Financial Capability criteria used to evaluate the six
Indicators. The Indicators are shown in the left-most column. Each of the
Permittee’s financial indicators will be assessed to be “Strong,” “Mid-Range” or
“Weak” depending on the Permittee’s actual data compared with criteria shown in
the cells of the table.
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Table 11-9
Financial Capability Indicator Criteria and Benchmarks

Indicator

Strong

Mid-Range

Weak

Bond Rating

AAA-A (S&P) or
Aaa-A (MIS)

BBB (S&P) or
Baa (MIS)

BB-D (S&P) or
Ba-C (MIS)

Net Debt/Property Value

Below 2%

2% - 5%

Above 5%

>1% below

±1% of

>1% above

National Ave.

National Ave.

National Ave.

>25% above

±25% of

>25% below

adj. Nat'l MHI

adj. Nat'l MHI

adj. Nat'l MHI

Prop. Tax/Property Value

Below 2%

2% - 4%

Above 4%

Prop. Tax Collection Rate

Above 98%

94% - 98%

Below 94%

Unemployment Rate

Median Household Income

Table 11-7 directly echoes Table 2 of the USEPA Guidance, located at its p.37.
11.4.1
Debt Indicators
The two Debt Indicators are Bond Ratings and Net Debt. The USEPA Guidance
states that these indicators “…were selected to assess current debt burden
conditions and ability to issue new debt.” Ratings and total amount of
outstanding debt and are indeed important parameters associated with
undertaking additional debt such as to implement an expensive CSO Control
program. However, they are not the only parameters for determination of
financial wherewithal, and in many cases may not be the most important
parameters.
There are a number of alternatives for structuring long term debt for large capital
projects. Typically, wastewater and wastewater related system capital projects
are financed by the sale of revenue bonds or by the undertaking state sponsored
loans, both of which are secured by the promises that the borrower will continue
City of Lima, Ohio
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to produce ample direct operating revenue (sewer user charges) in the future.
There are two principal reasons for the predominant revenue bond preference.
First, bonds that are secured by payment of ad valorem taxation (generally called
general obligation bonds, or “GO bonds”) and by the full faith and credit of the
primary entity often require a favorable vote of the constituents for approval /
authorization to sell bonds. Often the election requirement is a super majority of
two-thirds of the vote. Secondly, the costs of providing wastewater services are
more fairly allocated among the system user/customers in accordance with how
much wastewater (water quality as well as quantity) is discharged to the system,
rather than property value.
Because revenue production is the critical factor in the ability of an issuer to
service revenue bond debt (i.e., annually pay principal and interest on the
bonds), the history and reasonable forecast of net revenue production is the key
factor used by rating agencies to evaluate credit worthiness – that is, to assess
ability to undertake additional debt and the cost of that debt. The CSO Guidance
recognizes the distinction between revenue bonds and GO bonds in the
discussion of the “Bond Rating” financial capability indicator. But nowhere in the
CSO Guidance is there an indication of interest for the permittee to provide net
revenue production information.
The second of the “Debt Indicators” is “Overall Net Debt as a Percent of Full
Market Property Value.” The USEPA Guidance provides, “Overall net debt is
debt repaid by property taxes in the permittee’s service area.” Net debt is
interesting as an indicator of the overall stress of community debt on
constituents, but has little to do with the capability to issue revenue bonds for
CSO Control facility financings. For example, the Official Statement (“O/S”) of
Lima’s most recent wastewater system bond sale, dated May 11, 2010, does not
even address overall net debt. The O/S does include a tabulation of other
outstanding revenue backed obligations (p.20).
The parameter of import for the assessment of projected financial capability to
undertake project financings, then, is how net revenues are forecast to produce
sufficient revenue to service the debt, and how many and to what levels will rate
increases have to be to achieve projected revenue requirements. In rare cases,
debt is limited by statute or ordinance; more frequently, the issuance of bonds is
limited by the political will to enact rate increases that are deemed unaffordable.
Affordability is the essence of financial capability, and nowhere in the USEPA
Guidance is the reasonableness of sewer rate projections addressed. As noted
above, however, if the City determines that the rate increases necessary to
support the projects proposed in this LTCP are overly burdensome, it will seek to
extend the applicable implementation schedule or reevaluate the affordability of
certain CSO or SSO projects.
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Notwithstanding the above, the remainder of this section presents the Phase 2
Financial Capability indicators in accordance with the protocol set forth in the
USEPA Guidance.
11.4.1.1 Bond Ratings
There are several credit rating agencies used by local governments to assess
credit worthiness ratings of bonds. Lima has used Moody’s Investors Service
(“Moody’s” or “MIS”) and Standard and Poors Corporation (“S&P”) to rate the
credit of their bonds. FitchRatings (“Fitch”) is another credit rating company that
some issuers use.
All three rating agencies rate long-term fixed-rate tax-exempt bonds with more
ratings than appear in Table 11-9. Table 11-10 compares the ratings of the three
agencies.
Table 11-10
Comparison of Bond Credit Ratings by Agency
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The data in Table 11-10 were taken from public media and may not perfectly
correspond with current rating nomenclature used by the three rating agencies.
Lima undertook a $10,355,000 bond sale in May 2010 to finance certain sanitary
sewer system improvements. The bond issue was rated by S&P as “AAA
(negative outlook),” but that rating reflected the fact that Lima was seeking bond
insurance for the bond sale. With bond insurance, the security against payment
default is provided by the insurance company – in this case Assured Guaranty –
instead of the issuer, City of Lima. In the event that bond insurance were not
available, S&P has provided a rating for the bond sale secured by the City’s
credit alone. That rating, called an “underlying” rating, was “A+”.
Bond ratings of Limas’ outstanding debts are available on the internet
(www.standardandpoors.com and www.moodys.com). These are summarized in
Table 11-11.
Table 11-11
Summary of Bond Ratings of Outstanding Lima Bonds
Project
Moody's ratings
Lighting improvement bonds, series 2010
Water system capital faciliites BANs, series 2008
Various purpose general obligation bonds, series 2004
Various purpose other general obligation bonds
S&P Ratings
Water system impr. revenue bonds, series 2010
Sanitary sewer system impr., series 2010
Sanitary sewer system impr., series 2009A
Sanitary sewer system impr.(taxable BABs), seried 2009B
Various purpose bonds, seriesx 2004
Various purpose refunding and impr. bonds, series 1999
Sewer revenue refunding and impr bonds, series 1992

Value

Rating

$1.6
$5.0
$9.5
$9.5

M
M
M
M

A1
MIG 1
A3
A3

$7.1
$10.4
$2.2
$10.2
$9.7
$7.4
$8.0

M
M
M
M
M
M
M

A+/Stable
A+/Stable
A+/Stable
A+/Stable
no rating
no rating
no rating

It is noted that the table includes general obligation bonds (which were not used
to finance utility facilities) as well as revenue bonds.
Lima also has outstanding bond anticipation notes (“BANs”) associated with
sewer and water projects. BANs are used as “bridge” financing vehicles where
the intention is to refinance them with the sale of bonds. The proceeds of the
sale of the Series 2010 Sanitary Sewer System Revenue Bonds were used to
retire a significant amount of BANs.

City of Lima, Ohio
DRAFT Long Term Control Plan

22

Chapter 11 – Financial Capability Assessment

Lima has borrowed from the State of Ohio’s state revolving loan funds as well as
sold bonds. Loans provided by the Ohio Water Development Authority (“OWDA”)
and the Ohio Water Pollution Control Loan Fund (“WPCLF”) loans are
subordinated debt and are not rated.
Overall the credit of the City of Lima’s bonds is judged to be “strong” (favorable
investment attributes). This is indicated in Table 11-12, which replicates the form
provided in the USEPA Guidance.
“B3” is Moody’s lowest rating above “Caa.” This rating is a “Weak” financial
capability rating according to Table 11-9. Because the A+ rating of the more
recent revenue bond sale is in the “Strong" category the Summary Bond Rating
is “Strong.”
Table 11-12
Bond Ratings Worksheet
Bond Rating, Worksheet 3 of USEPA Guidance
Item

Row
301

Most Recent General Obligation Bond Rating
General Obligation (Limited Tax), Various
Purposes Bonds, Series 2004, $9,670,000
MBIA insured
Moody's Investors Service rating, 2004

Value

Aaa

Moody's rating revision, 2008

A3

Moody's affirmation, 2008

A3

Moody's downgrade due to MBIA downgrade, 2009

B3

302 Most Recent Revenue Bonds
Sanitary Sewer System Improvement Revenue Bonds
Series 2010, $10,355,000
S&P Underlying Rating

A+

303

Summary Bond Rating
(list most recent rating, per USEPA Guidance)

A+

11.4.1.2 Net Debt
Net debt is the amount of outstanding tax-backed bond debt of the community. It
includes debt that is generally unrelated to wastewater and environmental
systems.
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Lima’s annual Basic Financial Statements for the 2010 year have not yet been
prepared. Lima’s audited financial statements for the 2009 year indicate that at
the close of the 2009 year, Lima’s debt included:
General obligation bonds
Revenue bonds
Capital leases
OWDA loans
Bresler Termination agreement
Notes payable

$

7,966,866
12,432,582
409,381
9,443,524
1,847,072
16,281,069
$ 48,380,494

Because the Net Debt indicator is a ratio of debt to property value and because
property value is the basis for ad valorem taxation that is used to pay general
obligation debt, the USEPA Guidance requires the total debt figure to be net of
revenue bond debt, as that form of debt is not paid by property taxes. Lima’s
OWDA loan debt is also paid by utility revenues, not property taxes. The total
debt indicated above, less revenue bond debt and OWDA loan debt is
$26,504,388.
Property information is available in the City’s Tax Abstract Reports which indicate
that assessed valuation (“AV”) of residential and agricultural property in 200913
was $239,814,750. Taxable value in Ohio is defined to be 35 percent of market
value so the value shown in Table 11-13 greater.
Because the ratio of net debt to property value, 3.9 percent, is between 2 and 5
percent (reference criteria in Table 11-9), this parameter indicates “Mid-Range”
financial capability.

13

The property value for 2009 is selected for comparison with 2009 debt.
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Table 11-13
Net Debt Worksheet
Overall Net Debt as a Percent of Full Market Property Value
Worksheet 4 of USEPA Guidance
Row

Item

Unit

Value

401 Direct net debt

($s)

26,504,388

402 Debt of overlapping entities other than City of Lima

($s)

0

403 Overall net debt

($s)

26,504,388

404 Market value of property

($s)

684,252,486

405 Overall net debt as a percent of full market property value

(%)

3.9%

In addition to debt of the City of Lima, other agencies may have outstanding debt
that requires tax revenue to be paid by Lima citizens and businesses located
within the Lima corporate limits. Lima is served by a hospital district and by five
school districts: Elida, Lima, Shawnee, Perry and Bath. The values of those
obligations are not included in Table 11-13 partly because the City debt already
surpasses USEPA’s Weak threshold.
11.4.2
Socioeconomic Indicators
The two Socioeconomic Indicators are Unemployment and Household Income.
11.4.2.1 Unemployment
The unemployment indicator is determined as shown in Table 11-14.
Table 11-14
Unemployment Worksheet
Unemployment Rate, Worksheet 5 of USEPA Guidance
Row

Item

Unit

Value

501

Unemployment rate of permittee

(%)

16.1%

503

Average national unemployment rate (benchmark)

(%)

7.5%

Comparison of permittee with benchmark

(%)

+ 8.6%
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The unemployment rate of Lima for the year 2009 was taken from the U.S.
Census web pages. The full results of the 2010 General Census are not yet
publicly available. The Census provides a service known as American
Community Survey which provides certain new sets of data every year. The
latest data are available for states and large metropolitan areas. For Lima the
most recent information is 2009.
Unemployment data for the corresponding time frame, 2009, of the United States
is also shown in Table 11-14.
Because unemployment in Lima is substantially greater than one percent above
the national average (i.e., greater than 8.5 percent), this ratio indicates “Weak”
Financial Capability, according to the criteria of Table 11-9.
11.4.2.2 Household Income
The Household Income Indicator is related to the Residential Indicator in that
both incorporate MHI. While the Residential Indicator compares MHI to cost per
household, here the Household Income Indicator compares local MHI to national
MHI, as a measurement of relative wealth or poverty.
Median household income is an important statistic that is tracked by the U.S.
Census Bureau. The Unemployment data were taken from American Community
Survey tables for the same years as for unemployment, above.
The Median Income for Lima City in Allen County Ohio in 2009 was $29,597 as is
shown in Table 11-15. That figure is adjusted, as explained earlier, to account
for the higher MHI of Lima sewer customers in Allen County and also to adjust
the value to the 2010 level.
The U.S. Census Bureau reports that the Median Income of Households in the
United States in 2009 was $51,369.
Because local MHI greater than 25 percent below (i.e., is less than 75 percent of)
national MHI according to the USEPA criteria included on Table 11-9, this ratio
indicates “Weak” Financial Capability.
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Table 11-15
Household Income Worksheet
Median Household Income, Worksheet 6 USEPA Guidance
Row

Item

Unit

Value

601

MHI of permittee

($)

32,681

602

Benchmark:
National MHI

($)

51,369

Compare permittee with benchmark

($)

63.6%

11.4.3
Financial Management Indicators
The two “Financial Management” Indicators are Property Tax Revenues and
Property Tax Collection Efficiency.
11.4.3.1 Property Tax Revenues
Property tax rates in some areas of the nation are very high and cause for public
criticism, sometimes making it more difficult to undertake public works projects.
In other locations property tax rates are relatively low.
In Lima, property tax rates vary by the five school districts that serve the City.
For 2010 the tax rates varied from 47.27 mills (Bath LSD) to 58.00 mills
(Perry LSD). The average rate, weighted by assessed value, is 54.72 mills. A
mill rate is dollars of tax per thousand dollars of assessed value for ad valorem
taxation purposes.
The results of the application of the mill rates are tabulated annually in Lima’s
Tax Abstract Reports. For taxes determined in 2010 for payment in 2011, a total
of $21,635,897 was levied.
Property value and property tax revenue are included in Table 11-16.
Because the ratio of property tax revenue as a percentage of full market property
value is between two and four percent (see criteria in Table 11-9), this Indicator
indicates “Mid-Range” financial capability.
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Table 11-16
Property Tax Revenues Worksheet
Property Tax Revenues as a Percent of Full Market Property Value
Worksheet 7 USEPA Guidance
Row

Item

Unit

Value

701

Full market value of real property

($s)

684,252,486

702

Property tax revenue

($s)

21,635,897

703

Property tax rev. as a percentage of full market property value

(%)

3.16%

11.4.3.2 Tax Collection Efficiency
The last of the USEPA Guidance financial capability indicators to review is
property tax revenue collection rate. Computation of this indicator is shown in
Table 11-17.
Data used for this indicator are derived from the City’s Tax Abstract Reports, as
were the data for the previous indicator as shown in Table 11-16. The previous
indicator table reports current data that were determined in 2010 for the 2011 tax
cycle. A value included in the 2011 tax is recovery of the amount of delinquency
that was levied but not paid in the previous year. Therefore the amount of tax
levied in Table 11-17 is the tax levy of 2010 (determined in 2009). This is
different than the amount of tax levy in 2011 as reported in Table 11-16.
Because Lima’s collections are less than 94 percent of the amount levied, this
ratio indicates “Weak” Financial Capability, according to the criteria of
Table 11-9.
Table 11-17
Tax Collection Efficiency Worksheet
Property Tax Revenue Collection Rate
Worksheet 8 USEPA Guidance
Row

Item

Unit

Value

801

Property tax revenue collected

($s)

19,508,438

802

Property taxes levied

($s)

22,639,226

803

Property tax revenue collection rate

(%)

86.17%
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11.4.4

Summary of Phase 2 Financial Capability Indicators

The Indicator values and scores of the six Financial Capability Indicators are
compiled in Table 11-18. The USEPA Guidance provides that for each “Weak”
financial capability indicator shall be assigned a numeric value of “1”. Similarly,
“Mid-Range” indicators are assigned “2” and “Strong” indicators are assigned “3.”
Three of the Lima indicators score “1,” two of the Lima indicators score “2,” and
one Lima indicator scores a “3.” The arithmetic average of the six Lima
indicators is 1.67.
Table 11-18
Summary of Lima Financial Capability Indicators
Summary of Financial Capability Indicators
Worksheet 9 USEPA Guidance
Row

Item

901

Bond rating

902

Net debt percent of property value

903

Unemployment rate compared with national average

904

Value

Score

A1

3

3.9%

2

+ 8.6%

1

Median household income compared with national average

57.6%

1

905

Property tax revenue percent of property value

3.16%

2

906

Property tax revenue collection rate

86.17%

1

907

Permittee indicator score

1.67

Table 11-19 shows the same table as is in Table 11-9, color coded to show the
Lima scores indicated above in Table 11-18.
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Table 11-19
Lima Financial Capability Indicator Scores

Indicator

Strong

Mid-Range

Weak

Bond Rating

AAA-A (S&P) or
Aaa-A (MIS)

BBB (S&P) or
Baa (MIS)

BB-D (S&P) or
Ba-C (MIS)

Net Debt/Property Value

Below 2%

2% - 5%

Above 5%

>1% below

±1% of

>1% above

National Ave.

National Ave.

National Ave.

>25% above

±25% of

>25% below

adj. Nat'l MHI

adj. Nat'l MHI

adj. Nat'l MHI

Prop. Tax/Property Value

Below 2%

2% - 4%

Above 4%

Prop. Tax Collection Rate

Above 98%

94% - 98%

Below 94%

Unemployment Rate

Median Household Income

"S&P" means Standard & Poors Corp. "MIS" means Moody's Investors Service

Key:
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11.5

SUMMARY OF LIMA FINANCIAL CAPABILITY ASSESSMENT

Table 11-20 provides the “Financial Capability Matrix” pursuant to the USEPA
Guidance. The table shows the Phase 2 Permittee Financial Capability
Indicators to be in the “Mid-Range” category, and is so color coded. This is
because the average scores of the indicators (1.67 as indicated in Table 11-18)
is between 1.5 and 2.5.
The Phase 1 Residential Indicator is determined to indicate High financial
capability burden. The intersection of the Phase 1 and Phase 2 determinations
shows that the overall assessment is “High Burden.”
Table 11-20
Financial Capability Matrix
Financial Capability Matrix, Table 3, USEPA Guidance

Permittee
Financial
Capability
Indicators Score
( Socioeconomic, Debt &
Financial Indicators )

Residential Indicator
( Cost per Household as a percentage of MHI )

Low
( below 1.0 % )

Mid-Range
( between 1.0 and 2.0 % )

High
( greater than 2.0 % )

Weak
( Below 1.5 )

Medium Burden

High Burden

High Burden

Mid-Range
( Between 1.5 and 2.5 )

Low Burden

Medium Burden

High Burden

Strong
( Above 2.5 )

Low Burden

Low Burden

Medium Burden

Key:
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