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Technical Memorandum 
Date: Monday, June 01, 2015

Project: Sanitary Sewer Master Plan Update

To: City of Cedar Rapids

From: David Dechant/HDR
David Haugen/HDR

Subject: TM 1.0 Existing Sanitary Sewer System (Revised)

This Technical Memorandum (TM) describes the existing sanitary sewer system.  It builds upon 
an initial draft prepared by City staff and provides a baseline for subsequent master planning. 

It is organized as follows.

 Objective
 Summary
 Existing Conditions and Projections

o Comprehensive Plan/Envision CR
o Land Use
o Demographic and Economic Data
o Collection System Flows

 Existing Facilities 
o Gravity Collection and Conveyance
o Regional Collection and Conveyance
o Sanitary Sewer Overflows
o CMOM and Maintenance Program
o Preventive Maintenance Program
o Sanitary Sewer Rehabilitation
o Flow Monitoring Program 
o Rainfall Response
o Wastewater Treatment Facilities

 Attachment A - Sanitary Sewer Overflows

Objective
The objective of this TM 1.0 Existing Sanitary Sewer System is to provide relevant background 
information for master planning.  The TM provides an overview of Envision CR, summarizes 
current and future land use, presents demographic and economic data, and identifies current 
and future collection system flows. It also describes components of the existing sanitary system, 
documents performance as defined by sanitary sewer overflows, and identifies sanitary sewer 
related programs and activities.
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Summary
This TM 1.0 Existing Sanitary Sewer System can be summarized as follows. 

Envision CR provides a vision for the future of Cedar Rapids, with a focus on priorities for City 
policies and public investments in the next 20 years.  It identifies growth areas to the North, 
Northwest, West, Southwest, and South, and assesses the sanitary sewer serviceability of 
those growth areas (Figures 1 and 2).  The intent is for infrastructure, including the sanitary 
sewer system to be a consideration and consistent with the vision.  Key implications for sanitary 
sewer master planning include the following.

 Acknowledgement that Envision CR provides only a cursory review of infrastructure 
serviceability and initiatives to develop a wastewater collection system master plan to 
measure, monitor, and manage wastewater and commission detailed studies for 
extending services to growth areas.

 Recognition that lift stations will be required for the southeast portion of the south growth 
area and for the northwest growth area.

 A limitation that development of the west area should be limited to south of the ridgeline 
to avoid the need for a lift station.

 Sanitary sewer improvements could incorporate trail considerations consistent with a 
goal to have connectivity and the best parks, recreation, and trails system in the region

Envision CR also provides Development Concept and Future Land Use maps including a full 
range of land usage (Figures 3 and 4).  Both are consistent with and identify more land than 
needed to accommodate a projected 2035 Cedar Rapids population ranging from 142,061 to 
162,073 based on an annual growth rate ranging from 0.45 to 1 percent (Figure 5).  As historical 
perspective, census data (Table 1 and Figure 6) show that the City of Cedar Rapids grew at an 
average annual rate of 0.8 percent and the sanitary sewer service area grew at an annual rate 
of 1.2 percent in the 20 year period from 1990 to 2010.  

Demographic data from multiple sources indicates the following.

 Median household and per capita income have grown to $49,809 and $27,886, 
respectively, in 2013 (Figure 7).

 Employment has and continues to remain strong with unemployment ranging from just 
under 3 to just approximately 6 percent over the last 14 years (Figure 8).

 Approximately 15 percent of the households have a median income of less than $20,000 
and approximately 28 percent of the households have a median income of less than 
$30,000 (Figure 8).

 A fairly diverse economy based primarily on health care, education, grain processing, 
and electronics (Figure 8 and Table 2).

Historical wastewater flows show considerable variability (Figure 9), driven primarily by 
significant variability in Cedar River level and precipitation.  Elevated river levels and 
precipitation both result in extraneous, relatively clear surface and ground water entering 
through defects in the sanitary sewer system.   These extraneous flows, known as infiltration 
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and inflow, can overwhelm available collection system and treatment capacity causing 
basement backups and sanitary sewer overflows.   Because of these extraneous flows, as on 
the order of one third of the annual volume conveyed and treated is and as much as two thirds 
of the maximum day flow conveyed and treated is extraneous flow.   

Over the years, the City has targeted reductions in infiltration and inflow consistent with the 
1998 Sanitary Sewer Master Plan, subsequent Collection System Infiltration and Inflow 
Analysis, and a more aggressive sanitary sewer overflow enforcement mindset from EPA.  Prior 
to the June 2008 flood, flows to the City’s Water Pollution Control Facility were trending 
downward (Figure 10), believed to be reflective of those efforts.  However, that trend has 
reversed since the June 2008 flood (Figure 11), presumably due to damage in those portions of 
the sanitary sewer system impacted by flood waters.    

Even with continued or enhanced efforts at infiltration and inflow reduction, extraneous flows will 
continue to be significant (Figures 12 and 13).  While forecast future average day flows are 
manageable, forecast future maximum day and peak flows exceed the current capacity of the 
lower portion of the Main Interceptor Sewer carrying flow to the Water Pollution Control as well 
as the current capacity of the Main Lift Station pumping flow into the Water Pollution Control 
Facility.  Large capital expenditures will be required for additional capacity if maximum day and 
peak flows can not be reduced through infiltration and inflow reduction. Recent forecasts and 
the corresponding significance of infiltration and inflow are consistent with the findings of the 
1998 Master Plan as well.  

With portions dating back to the late 1800’s, the Cedar Rapids sanitary sewer system includes 
over 660 miles of public sewer, 14,225 manholes, 7 lift stations and one wastewater treatment 
plant nearly all in the Cedar River basin (Figure 15).  There are approximately 50 miles of 
private sewer, multiple private lift stations, and over 500 miles of private service laterals 
connected to the public system as well.  In addition to the City of Cedar Rapids, the sanitary 
sewer system serves the Cities of Marion, Hiawatha, Robbins and Palo as well as a small part 
of Linn County.

Significant reductions in the number of sanitary sewer overflows have been achieved over the 
last 15 years to where the average number of reported overflows has average less than 20 per 
year over the last 20 years (Figure 18).  This equates to less than 3 per year per 100 miles of 
sanitary sewer categorizing the system as high performing in comparison to data accumulated 
by HDR (Figure 17).   These results have been achieved through Capacity, Management, 
Operations, and Maintenance, Preventive Maintenance, Sanitary Sewer Rehabilitation, Flow 
Monitoring (Figure 20), and Rainfall Response Programs implemented by City staff. 

Over the last 16 years, the Sanitary Sewer Rehabilitation Program has replaced or lined 11.3 
percent of the sanitary sewers, investing an average of $1.6 million per year to replace or line 
an average of 24,332 feet per of sanitary sewer per year (Tables 6 and 7).  The flow Monitoring 
Program has expanded to roughly 60 flow meters and 7 rain gauges (Figure 20). To prevent 
basement backups, the Rainfall Response Program deploys portable pumps to nearly 30 
locations and Tiger Dams to two locations depending on a number of factors, most notably 
precipitation amount. 
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Even with the success to date, the Collection System I/I Analysis noted the continued priority 
that needs to be placed on reducing peak flows and the need for automated real time flow 
monitoring, recommending the City continue, even accelerate, the rehabilitation program and 
invest $400,000 to automate flow monitoring.  It also noted that without I/I reduction, future flows 
to the Water Pollution Control Facility could prompt upgrades with a cost as high as $330 
million.   

Existing Conditions and Projections
The narrative which follows provides an overview of EnvisionCR, summarizes current and future 
land use, presents demographic and economic data, and identifies current and future 
wastewater flows. 

Comprehensive Plan/Envision CR
Every 10 to 20 years, the City of Cedar Rapids has reviewed its program for development and 
created a comprehensive plan moving forward.  Most recently, comprehensive plans were 
prepared in 1999 and again in 2014.  The latter update was termed EnvisionCR and provides a 
vision for the future of Cedar Rapids, with a focus on priorities for city policies and public 
investments in the next 20 years.  An overall summary of EnvisionCR and a summary of specific 
implications on this Sanitary Sewer Master Plan are presented below.

OVERALL SUMMARY
EnvisionCR is intended to serve the following three primary roles.

1. Community Building.  To create a shared vision for Cedar Rapids' land use, 
infrastructure, public facilities, and natural resources, to set public priorities, and to 
provide a set of action steps that collectively improve quality of life and make the city 
more attractive for potential growth.

2. Legal Basis for Land Use Regulations.  To provide a legal basis for zoning and 
subdivision ordinances that govern how land is developed to coordinate and harmonize 
the uses of private property and to promote the “health, safety, morals or general welfare 
of the community.” 

3. Guidance for Decision-Makers. To serve as a guide for city staff, the Planning 
Commission, City Council, and other city boards and commissions, as they set policy 
and make investment and land use decisions.

EnvisionCR is underpinned by major themes of sustainability, health, place making, and 
efficiency. 

 Sustainability.  The ability to meet the needs of the present generation without 
compromising the ability of future generations to meet their needs by working toward a 
healthy environment, community, and economy.

 Health.  Places that support residents’ mental and physical health and in so doing, 
quickly attain a distinction as a place for families and young professionals to call home.

 Place making.  Building memories through public spaces and activities often associated 
with a destination like the riverfront, downtown or neighborhood.
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 Efficiency.  Doing things in an optimal way; the right task, completing activities, and 
achieving goals. 

EnvisionCR’s guiding principles reflect a community focused on a vibrant and dynamic future of 
lasting value - one that promotes public health, social engagement, a robust economy, natural 
resources and life-long learning, while embracing a history and a future of artistic, cultural, 
scientific, and technical vitality.  Those guiding principles are as follows.

 Achieve a Unified Vision.  Collaborate to achieve a unified vision for the City and 
region; regionalism and a creative hub to the creative corridor.

 Live Healthy.  Create a healthy and desirable place to live; a community of choice, 
downtown vitality, and industry embraced.

 Strengthen Neighborhoods.  Strengthen the quality of neighborhoods creating housing 
options for all; traditional and future needs, neighborhood hubs preserving community 
character.

 Keep Business Vibrant.  Reinvest in the City’s business corridors and districts and 
compete successfully for private investment; authentic experiences and skilled workers.

 Connect the City.  Connect all parts of the City, integrate land uses, and encourage 
pedestrian scaled design; places and paths.

 Embrace the Outdoors.  Preserve natural areas and manage impacts, and establish a 
premier system for parks and recreation; a greener city.

 Streamline Services.  Provide efficient urban services; streamlined government and 
effective partnerships.

The elements of the resulting plan, with their associated goals, are as follows.

 StrengthenCR. Make bold moves in community planning to retain the character of 
neighborhoods and corridors.

 GrowCR. Make bold moves in future planning to encourage sustainable connections of 
growth areas to existing neighborhoods.

 ConnectCR. Create a culture that enhances transportation options for pedestrians and 
cyclists through complete streets, trails, and public transportation.

 GreenCR. Buffer and connect existing parks, trails, and streams to build a natural 
network in addition to regional collaborations and individual efforts to improve 
stormwater management, water quality, wildlife habitat, and outdoor recreation.

 InvestCR. Make Cedar Rapids a desirable place for businesses to start, move, and 
grow by leveraging resources to invest in business districts and amenities that keep and 
attract a skilled workforce.

 ProtectCR. Provide quality services to increase neighborhood safety and keep moving 
forward with the flood control system.

The GrowCR section of the plan identifies the growth areas shown in Figure 1 and noted below.  

 West.  Orienting development in response to the Highway 100 expansion, and 
incorporating the natural environment as an amenity.
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 Southwest.  Dedicating land for industrial projects and establishing a network of streets 
for emerging neighborhoods.

 South.  Dedicating land for major employer and large parcel projects, while completing a 
network of projects that would relate to Kirkwood Boulevard, while setting the stage for 
future growth past the southern ridgeline, which necessitates improved infrastructure.

 North.  Dedicating land for residential development, accompanied by a continuous 
parkway that connects neighborhoods and parks.

 Northwest.  The concept completes the street network for neighborhoods and 
discourages development past the ridgeline, which necessitates improved infrastructure.

IMPLICATIONS ON MASTER PLANNING
The intent is for infrastructure, including the sanitary sewer system, to be consistent with 
EnvisionCR’s themes, guiding principles, and elements outlined above. The plan notes that it 
provides a cursory review of infrastructure serviceability to growth areas and includes an 
initiative to commission detailed studies for extending services to these growth areas. 

Figure 1 Growth  Areas from Envision CR
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 It also includes an initiative to develop an annexation plan that incorporates several 
considerations including infrastructure and service issues and costs. 

The GrowCR section specifically identifies sanitary sewer implications for several of the growth 
areas. For the west area it indicates that growth should be limited to south of the ridgeline.  For 
the southeast portion of the south growth area, it notes that a lift station would be required 
beyond the ridgeline.  Similarly, it notes for the northwest growth area a new lift station would 
also be required past the ridgeline.  

The GreenCR section includes a goal to have the best parks, recreation, and trails system in the 
region.  Seeking opportunities to incorporate trails with sewer system improvements would be 
consistent with this goal.

The ProtectCR section includes a goal to protect Cedar Rapids from flooding and includes an 
initiative to develop a wastewater collection master plan to measure, monitor, and manage 
wastewater.  The ProtectCR section also has a goal to manage growth and development to 
balance costs and serviceability to neighborhoods reflecting that the provision of city services, 
especially sewer and water, heavily influences where growth occurs.  It goes on to note that 
service and infrastructure investments should be made to support revitalization and new 
development in strategic areas that are desirable, efficient, and market supported.  Figure 2 is 
included to summarize the serviceability of sanitary sewer in potential growth areas, but 
qualifies that additional study is required to fully understand serviceability.

Flooding circumstances of the past force Cedar Rapids to be even more proactive to shape its 
future, rather than merely react to demands resulting from devastation.

Investments in the city’s infrastructure, transportation system, public facilities, and community 
services should be designed to serve growth efficiently.

Land Use
The Cedar Rapids/Iowa City corridor is one of a limited number of growth areas in the state of 
Iowa. The metropolitan area, Cedar Rapids in particular, continues to grow as a regional hub.   
The City is over 72 square miles which includes farming, residential, light and heavy industries, 
and electronic firms.  The City’s airport, landfill, and water pollution control facility are all 
regional assets that serve beyond the City. 
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EnvisionCR breaks land use into 14 categories based on type, form, and intensity of 
development.  The Development Concept Map included as Figure 3 shows land uses and road 
connections for potential growth areas. The associated development concept includes more 
land than needed to accommodate projected 2035 population.  At the same time, as the City 
expands, the Council has been encouraging infill development to reduce the cost of 
infrastructure and decrease the cost of services.

Figure 2 Serviceability of Growth Areas from Envision CR
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Development Concept Map

(Source - 2015 Envison CR 
Comprehensive Plan)

Figure 3  Development Concept Map from Envision CR



TM 1.0 Existing Sanitary Sewer System  Page 10

Future Land Use Map
(Source - 2015 
Envison CR 
Comprehensive Plan)

The Future Land Use Map included as Figure 4 includes land use across the entire City.  More 
detailed future land use maps are included in the Appendix of Envision CR.

Demographic and Economic Data
Figure 5 shows historic and forecast future population for Cedar Rapids as presented in 
EnvisionCR.  As indicated, Cedar Rapids had an estimated population in 2012 of 128,119. Even 
with the adverse impact of the historic 2008 flood, the population was up 6.1 percent since 
2000. The figure forecasts a 2035 population ranging from 142,062 to 161,073 based on annual 
growth rates from 0.45- to 1.0- percent, respectively.

Figure 4 Future Land Use Map from Envision CR
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Table 1 and Figure 6 provide a broader historical perspective on the population of the City of 
Cedar Rapids and adjacent cities.  It also identifies that portion of the population historically 

served by the Cedar Rapids sanitary sewer system and wastewater treatment plant.  

Long term historical growth provides some perspective on the 0.45 to 1 percent annual growth 
rate depicted in the Envision CR population projection forecast in Figure 5. The City 
experienced steady growth through the first half of the 19th century.  In the 20 year period from 
1950 to1970, the City grew at a higher average annual rate of 2.2 percent resulting in a 52 
percent increase in population.  The population then decreased 2 percent from 1970 to 1990.  
From 1990 to 2010, the population has grown at an average annual rate of approximately 0.8 
percent resulting in a 16.1 percent increase in population in spite of the devastating 2008 
flooding.   During that same 20 year period the sanitary sewer and wastewater treatment service 
area population grew at an higher average annual rate of approximately 1.2 percent resulting in  
a 27.6 percent increase in service area population. 

Population Change and Projection - EnvisionCR

Table 1 - Cedar Rapids Metro Area Population (Source US Census Data)

City Census Population
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Cedar Rapids 25,656 32,811 45,566 56,097 62,120 72,296 92,035 110,642 110,243 108,772 120,758 126,326
Marion 4,102 4,400 4,138 4,348 4,721 5,916 10,882 18,028 19,474 20,403 26,294 34,768
Hiawatha 1,336 2,416 4,825 4,986 6,480 7,024
Robins 110 190 205 272 426 663 726 875 1,806 3,142
Palo 208 224 205 250 285 387 430 529 514 614 1,026
Total 29,758 37,419 50,038 60,840 67,296 78,769 105,066 132,179 135,797 135,550 155,952 172,286
Service Areaa 62,120 78,212 102,917 113,721 115,794 114,633 129,044 172,286
aBlue shading indicates population believed to be served by the City’s sanitary sewer system and wastewater treatment facilities.

Figure 5 Historic and Future population from Envision CR
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Data from City-Data.com indicates an estimated median household income in 2013 of $49,809 
(up from $43,704 in 2000) and an estimated per capita income in 2013 of $27,886 (up from 
$22,589 in 2000).  The distribution of household income reported by City-Data.com is reflected 
in Figure 7 below.  As indicated, seven percent of the households have a median household 
income of less than $10,000, an additional 8 percent have a median household income of less 
than $20,000, and an additional 13 percent 
have a median household income of less than 
$30,000.

Data from City-Data.com also indicates that the 
economy has remained fairly strong through 
the 2008-2011 recession as reflected by the 
unemployment rates in Figure 8 below.  The 
top employers are fairly diverse with health 
care, education, grain processing and 
electronics.  Companies with the highest 
taxable assessed value are listed in Table 2. 
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Figure 6  Cedar Rapids Metro Area Population (Source US Census Data)

Figure 7 Income Distribution from City-Data.com
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Figure 8 Employment Data from City-Data.com and Cedar Rapids 2011 Comprehensive Annual Report

Table 2  Assessed Value from FY 15 Budget Book

Collection System Flows
Cedar Rapids collection system flows are characterized by both high flows in comparison to the 
population base and a relatively limited diurnal variation in flow patterns largely because of its 
large wet industrial base.  On a population basis, flow numbers for Cedar Rapids are high 
because of the large water use / wastewater discharges from significant industrial operations.  
Likewise, diurnal variations in flow are low because of the 24 hour nature of those industrial 
operations and two major hospitals.  Residents tend to generate highly variable waste water 
flows with higher flows when most are awake during the day, low flows at night when most are 
not, and peaks in the early morning and early evening hours.   Depending on the size of the 
residential area, flows can exhibit a diurnal variation on the order of 4.  
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Considerable analysis of water flows have previously been reported in the Collection System 
Infiltration and inflow Analysis/Pilot Program and Master Lift Capacity Assessment (Collection 
System I/I Analysis) which is a collection of Technical Memoranda prepared by HDR.

Historical and forecast flows as presented in the Collection System I/I Analysis are summarized 
below followed by comparisons to the 1998 Sanitary Sewer System Master Plan by CDM and 
theoretical flows.

HISTORICAL
The City’s wastewater treatment plan is known as the Cedar Rapids Water Pollution Control 
Facility.  Historical wastewater flows as recorded at the Cedar Rapids Water Pollution Control 
Facility are presented in Figure 9 relative to historic population, Cedar River flows, and 
precipitation.  The Figure shows average annual, maximum month, and maximum day flows 
from 1988 through 2014.  It depicts significant variability driven primarily by variability in river 
level and precipitation; both elevated Cedar River levels and precipitation result in extraneous, 
relatively clear surface and ground water entering the existing sanitary sewer system through 
system defects.  As reported in the Collection System I/I Analysis, these extraneous flows 
comprise on the order of one third of the annual volume and on the order of two thirds of the 
maximum day flow treated at the Water Pollution Control Facility in a typical year. 

These extraneous flows, known as infiltration and inflow, tax the capacity of the existing 
collection system and treatment plant and drive the sizing of new collection system and 
treatment components.  At higher river levels and with more significant precipitation, infiltration 
and inflow increase flows to the point that they exceed the capacity of the collection system 

Figure 9 Historic CRWPCF Flows, Precipitation, Cedar River Flows, and Population from 
Collection System I/I Analysis TM600
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resulting in basement backups and/or sanitary sewer system overflows.   Grease, sediment, and 
debris accumulations in the sanitary system can produce the same results.

As noted in the Collection System I/I Analysis, and presented in Figure 10, measured flows at 
the Water Pollution Control Facility reflected a downward trend from 1998 through 2007 despite 
a slight upward trend in precipitation. Figure 10 depicts the downward trend in maximum day 
flow, but the same trend was present for average daily flow. The trend was believed to be 
reflective of efforts by City staff following the 1998 Sanitary Sewer System Master Plan to line or 
replace portions of the collection system.  From 1998 through 2007, approximately 4.6 miles of 
sanitary sewer was replaced at a cost of $4.1 million and approximately 31.1 miles of sanitary 
sewer was lined at a cost of $4.6 million.  The approximately 35.7 miles of sanitary sewer lined 
or replaced ranged in size from 8- to 24-inch diameter and represented just over 5 percent of 
the total length of sanitary sewer.

As noted in the Collection System I/I Analysis, and presented in Figure 11, the June 2008 flood 
resulted in a marked change in flows.  Post flood, there was a significant reversal to an upward 
trend believed to be the result of significant damage to the sanitary sewer system in low lying 
areas.  Figure 11 depicts the upward trend in average daily flow, but the same trend was 
exhibited for maximum daily flow.  This reversal of trend has occurred in spite of City staff 
continuing to spend nearly $1.5 million annually on sanitary sewer lining and replacement, now 
having lined or replaced approximately 11.2 percent of the entire sanitary sewer system 
between 1999 and 2014. 

 

Figure 10 Preflood CRWPCF Downward Flow Trends from Collection System I/I Analysis TM 600
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FORECAST
Figures 12 and 13 from the Collection System I/I Analysis forecast future flows to the Water 
Pollution Control Facility; Figure 12 showing forecast average daily flows and associated 
variability and Figure 13 showing forecast future maximum month and maximum day as well but 
without the associated variability.  As indicated, average daily flows to the Cedar Rapids Water 
Pollution Control Facility are forecast to increase to approximately 53 million gallons per day by 
2040, with variability ranging from 45 to 67 mgd reflective of Cedar River and precipitation 
influences.  Maximum day flows are forecast to increase to as much as 150 million gallons per 
day by 2040 reflective of elevated Cedar River levels and precipitation and ongoing sanitary 
sewer rehabilitation efforts by City staff.

While forecast average daily flows are manageable with existing facilities, forecast future flows 
of maximum day 150 mgd exceed the capacity of both the existing collection system and Water 
Pollution Control Facility.  Currently the lower portion of the Main Interceptor Sewer carrying 
flow to the plant has a capacity of 140 mgd and the Main Lift Station pumping flow into the plant 
has a reliable capacity of 100.8 mgd with one pump out of service and a total pumping capacity 
of 132.5 mgd with all four pumps in service. 

 

Figure 11 Post Flood CRWPCF Reversal of Flow Trends from Collection System I/I Analysis TM600
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Figure 12  Average Daily Flow from Collection System I/I Analysis TM700

Figure 13  Forecast Future CRWPCF Flows from Collection System I/I Analysis TM700
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COMPARISON TO 1998 SEWER MASTER PLAN
The 1998 Sewer Master Plan conducted by Camp Dresser McKee (CDM) included development 
of a Storm Water Management Model (SWMM) that simulated transient flow routing through the 
sanitary sewer system under gravity and pressure condition for extended periods of time.  The 
model reflected characterizations of 1998 collection system residential, major industrial, 
industrial and commercial, and infiltration and inflow.  It was calibrated based on May 1996 data 
from 10 flow metering stations and the reporting rain gauge at the airport.  Future 2020 
collection system flows were also forecast and metered to provide the basis for Master Plan 
recommendations.  

The model included larger (24-inch diameter and above) sanitary sewers and interceptors plus 
the 12-inch Morgan Creek Force Main; 116 pipes totaling 270,000 feet in total.  It was based on 
the following assumptions:

 A 1998 service area of 85 square miles.
 A 1998 service area population of 142,000 projected to increase to 170,500 by 2020.
 58 tributary areas
 18 flow meters installed in 1995.
 1998 winter time and wet weather flows ranging from 32 to 40 mgd and 98.8 mgd, 

respectively, broken down as follows.
o Combined dry weather flow 28.8 mgd 

 Residential component of 75 gpcd (10.6 mgd)
 Large industrial component of 16.5 mgd
 Smaller industrial and commercial component of  20 gallons per 

employee per day (1.7 mgd from 83,000 employees)
o Winter time I/I flows of 4 to 10 mgd 

 Rainfall derived I/I component of 0.5 gpm per foundation drain (10,000 
foundation drains)

o Wet weather I/I flows of 70 mgd 
 Rainfall derived I/I component of 7 gpm per foundation drain (10,000 

foundation drains)
 A future wintertime flow Increase of 3.6 mgd by 2020

o Residential and I/I component of 100 gpcd (2.9 mgd from 28,700 people)
o Industrial and commercial component of  20 gallons per employee per day (.7 

mgd from 36,000 employees)

Base residential, commercial, and industrial flows were input at an average rate.  Infiltration and 
inflow was characterized as rainfall derived infiltration and inflow, primarily from an estimated 
10,000 foundation drains connected to the sanitary sewer system.  Infiltration and inflow was 
input at a variable rate ranging from 0 to 20 gpm per connected foundation drain.  The variable 
rate was determined based on the following. 

 A maximum infiltration amount of 5 inches
 A maximum drain rate of 0.1 inches per hour, 
 2000 square feet of infiltration area per foundation drain, 
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 A linear soil moisture adjustment as follows.
o 0 to 35 percent of maximum drain rate from 0 to 15 percent soil moisture
o 15 to 85 percent of maximum drain rate from 35 to 85 percent soil moisture
o 85 to 100 percent for 85 to 100 percent soil moisture. 

Findings and recommendations from the 1998 Master Plan are summarized in TM2.0 Historic 
and Planned Improvements.  A comparison of 1998 Master Plan forecast populations and flows 
follows.

Comparing the Master Plan simulations to actual developments in 1998 through 2012 indicates 
the following;

 Population growth was forecast at 1,880/year, and actually grew at a higher rate of 
2,400/year.

 Flow was forecast to increase at a net of 0.164 mgd/year, and actually increased at a 
higher rate of 0.5 mgd/year.

Analysis of the data shows the Master Plan predicted a constant increase in flow annually as 
the population increased.  However, the population actually increased roughly 27 percent above 
the Master Plan projected increase while the flow increased by 300 percent. As noted 
previously, actual flows decreased until 2007 but after the 2008 flood, a jump in flow was noted 
in the order of 8 to 12 mgd. 

However, the bottom line from the Master Plan that remains true to this day is that 

 The wastewater collection system becomes so overloaded in some locations during 
certain periods of rain that wastewater must be pumped from the sanitary sewer system 
to the storm sewer system

 Even with these diversion of flow, there are areas subject to basement backups during 
heavy rains. 

 As the population is projected to increase significantly in portions of the City, there is 
concern that the problems will become greater unless corrective actions are taken.

 It is likely that there will be additional restrictions on the number and frequency of 
sanitary sewer overflows allowed.

Existing Facilities 
This section describes components of the existing sanitary sewer system, documents 
performance as defined by sanitary sewer overflows, and identified sanitary sewer related 
programs and activities.

Cedar Rapids has separate storm and sanitary sewer systems.  The City owns the mains, trunk 
lines, lift stations, and treatment plant.  Property owners own the tap into the main and the 
service lateral.  Over 98 percent of the system is located in the Cedar River basin and is 
primarily gravity flow.  The remaining portion of the system is in the Iowa River basin and is 
pumped into the Cedar River basins gravity system by lift stations near the College Community 
School District school campus.  
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The sanitary sewer system includes over 660 miles of sanitary sewer, 14,225 manholes, 7 lift 
stations, and one wastewater treatment plant. The Public Works Department has responsibility 
for the management of the sanitary sewer and manholes.   

Field operation responsibilities reside with the Sewer Maintenance Division of Public Works 
which is responsible for the following. 

 Asset inspection and evaluation
 Operations and maintenance programs and policies
 Maintaining mains free of obstructions and debris
 Non-CIP asset repair and construction
 Emergency response to customer complaints
 Locating the utility
 Assist Water Pollution Control with flow monitoring activities 

Other responsibilities reside with the Engineering Division of Public Works which is responsible 
for the following.

 Design Standards and Specifications
 Design of Capital Improvement Projects 
 Construction of Capital Improvement Projects
 Participates in regional capacity studies, planning (residential, subdivision, trunk line and 

interceptor) and construction
 Policy and ordinance development
 Program administration (backwater valve, sump pump disconnect)

The Water Pollution Control division of the Utility Department has responsibility for the 
management of lift stations and wastewater treatment which is responsible for the following. 

 Participates in regional capacity studies and trunk line/Interceptor planning
 Billing
 Environment Management
 Flow monitoring
 Industrial relations and contracts
 Treatment
 Lift station operation maintenance
 Design and construction on the main interceptor

The Cedar Rapids sanitary sewer system dates back to the late 1800’s when the first separate 
sanitary sewers were planned and constructed with discharges directly to the Cedar River.  As 
indicated in the Historic Context for the Sanitary Sewer System of Cedar Rapids, Linn County, 
Iowa by The Louis Berger Group in April 2010.

 A $100.000 bond issue for construction of sewers was passed by voters March 7, 1887 
on its second attempt and by the end of April; twelve miles of sewage lines had been 
contracted.
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 Construction of the sanitary sewer system continued throughout 1887 with a total of 
$104, 254.64 expended in the effort.

 From 1888 through February 1895, an additional $74,952,91 was expended for sewer 
construction.

 By 1985, the east side had 16.41 miles and west side had 6.72 miles of sanitary sewer 
lines.

As indicated in the Berger document, some portions of the following lines remain today and 
are of historical significance. 
 A 24-inch brick interceptor sewer from 5th Avenue SE to the former Sinclair Packing 

Plant property line constructed in 1887.
 A 15x24-inch egg-shaped brick trunk sewer from 2nd Street SE to 14th Street SE 

constructed in 1887.

 A partially abandoned 24-inch circular clay or brick trunk sewer from 8th to 20th Avenue 
SW along the west bank of the Cedar River constructed in 1892.

The Berger document notes their historical significance being that they played a key role in the 
development of the sanitary sewer system, their design involved complex engineering principles 
of flow and capacity not necessary in the construction of lateral lines, and they represent a 
significant attempt in improving the City with the issuance of bonds passed by popular vote.

 The City’s first treatment plant, as shown in Figure 14, was put into operation in 1935 on the 
south bank of the Cedar River south of downtown at the site of the Solid Waste Agencies 
current Site 1 Compost operation.

The plant was expanded in 1966 and eventually replaced with the City’s current treatment plant.  
The current treatment plant is located on the north bank of the Cedar River just west of Highway 
13 and was put into operation in 1980.  It has undergone several modifications/expansion since.  

 
Figure 14 Original Cedar Rapids Wastewater Treatment Plan
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  Figure 15  Existing Sanitary Sewer System 
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Pipe Diameter 
Range 

(inches)
Main Length 

(miles) % of system
Cumulative 
% of system

<6 2.0 0.3% 0.3%
6 37.9 5.7% 6.0%
8 424.1 63.7% 69.7%

9-10 37.9 5.7% 75.4%
12 38.4 5.8% 81.1%

14-15 21.9 3.3% 84.4%
16-18 26.6 4.0% 88.4%
20-21 10.1 1.5% 89.9%

24 19.8 3.0% 92.9%
27-36 21.6 3.2% 96.2%
42-48 13.6 2.0% 98.2%
54-60 5.9 0.9% 99.1%
66-84 1.7 0.3% 99.3%

96 4.4 0.7% 100.0%
Total 665.87

Gravity Collection and Conveyance
Table 3 provides a breakdown and Figure 15 shows the distribution of the approximately 660 
miles of public sanitary main.  Cedar Rapids Ordinance Chapter 13.04 - SEWER USE 
REQUIREMENTS requires that “Every structure wherein persons reside, congregate or are 
employed which abuts a street or alley in which there is a public sanitary sewer available or 
which is within 250 feet of an existing available sanitary sewer from the nearest point of the lot 
line, shall be connected to the sewer by the owner of the premises in the most direct manner 
and with a separate connection for each structure.”  There is about 50 miles of privately owned 
sewer and over 500 miles of private service laterals connected to the public sanitary sewer. 

Regional Treatment and Conveyance 
The Cedar Rapids sanitary sewer system currently provides service to a population of over 
170,000, including the cities of Cedar Rapids, Marion, Hiawatha, Robbins, and Palo as well as a 
small part of rural Linn County. 

The Cedar Rapids sanitary sewer 
system also provides service to a 
significant number of industrial 
customers which contribute to the 
local community and the regional 
economy. These considered 
Group III industrial users by City 
code include:

 ADM
 Cargill 
 International Paper
 Genencor
 Sun Opta
 Penford
 JRS Oat Fiber
 Red Star

Table 3 Public Sanitary Sewer 1

The Cedar Rapids sanitary sewer system conveys the flow from the other Cities and its own 
through a system of trunk and interceptor pipes.  The system was designed to take advantage 
of topography and has few lift stations for a system of its size.  

Figure 16 below graphically depicts the major sanitary lines (10” or greater) of the collection 
system; with line thickness increasing with diameter for emphasis.  The seven City owned and 
operated lift stations are shown in Figure 15 and summarized in Table 4.  
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Figure 16 Sanitary Lines 10” or Greater

The City has recently evaluated potential ownership and operation of seven privately owned and 
operated lift stations as well.  The lift stations under consideration are as follows.

 Beaver Hollow located north of Mount Vernon Road SE and east of East Post Road SE
 College Farms located on the north side of US Highway 30 at Ivanhoe Road SW and Union Drive 

SW
 Hoover Trail located south of US Highway 30 on the west side of Ely Road SW just south of 

Roosevelt Road SW
 Old Orchard Knolls 5 located on Carbry Court NE at Rimrock Drive NE
 Old Orchard Knolls 8 located on Rimrock Court NE south of Old Orchard Road NE
 Prairie located on the east side of Kirkwood Boulevard SW south of 76th Ave Drive SW
 Spirit Hollow located on Q Avenue NW west of 20th Street NW
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Table 4 Lift Stations 

Name Type Number of Pumps Approximate Capacity

Morgan Creek
Variable speed dry pit 
submersible with standby 
power

3 10.8 mgd firm

Hoosier Duplex submersible with 
standby power 2 2100 gpm firm

South Hoosier Duplex submersible with 
standby power 2 600 gpm firm

Kirkwood Submersible 2 210 gpm firm

Mays Island Duplex dry pit package 2 465 gpm firm

Indian Creek Submersible 3 775 gpm each

Main Lift Station
Variable speed dry pit 
centrifugal with standby 
power

4
100.8 mgd firm

132.5 mgd total

Sanitary Sewer Overflows
Sanitary sewer overflows (SSO’s) are the release of untreated wastewater from a sanitary 
sewer system prior to the treatment plant.  They have become an enforcement priority for the 
Environmental Protection Agency.  Sanitary sewer overflows can be caused by excess flow or a 
stoppage.  The most common causes are discussed in Attachment A and include the following.

 Fats, Oil, and Grease Buildup
 Root Intrusion
 Sediment or Debris (paper, non-soluble items flushed into the system) Accumulation 
 Sags in Pipe
 Structural Failures
 Inundation from Infiltration and Inflow   
 Other (water main break, contractor, business releases excessive flow)

The total number of SSOs that occur nationwide each year is not known. In some areas, SSO’S 
might not be reported or are underreported to or by regulatory agencies. Two old surveys help 
to define why SSO’s became an enforcement priority for EPA.

 A 1994 survey of 79 members of the Association of Metropolitan Sewerage Agencies, 65 
percent of the respondents reported wet weather SSOs. They reported that between 15 
and 35 percent of their sewers were filled above capacity and/or overflowed during wet 
weather. However, respondents with SSOs had only limited information about them. 
Only 60 percent had estimated the annual number. Half of those had estimated the 
amount of sewerage discharged, and 17 percent had determined what pollutants were in 
their overflows.
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 An older 1981 survey conducted by the National Urban Institute indicated an average of 
827 stoppages per year per 1,000 miles of sewer pipe (about 1,000 miles of sewer pipe 
are needed to serve 250,000 people.) per year. 

The USA Blue Book notes a City to City follow up to the latter survey found that the number of 
stoppages per year varied significantly, ranging from 96.47 per 100 miles of sewer to less than 
one.  Based on size of sanitary sewer system the average varied as follows.

 Under 1000 miles of sewer Average of 21.67 stoppages per 100 miles
 1000 to 2000 miles of sewer Average of 18.94 stoppages per 100 miles
 Over 2000 miles of sewer Average of 22.90 stoppages per 100 miles

Using the numbers reported in USA Blue Book, a City the size of Cedar Rapids would have an 
average of over 140 stoppages per year.

Sanitary sewer system performance data collected more recently by HDR is presented in Figure 
17.  As indicated, sanitary sewer systems experiencing less than four overflows per year per 
100 miles of sanitary sewer can generally be considered high performing, systems experiencing 
four to eight overflows per 100 miles of sewer can generally be considered average, and 
systems experiencing more than eight overflows per year per 100 miles of sewer can generally 
be considered below average and higher probability candidates for enforcement by the EPA.

 
 Figure 17 HDR Data on sanitary Sewer system Overflow Performance

For the 660 miles of sanitary sewer in Cedar Rapids, the numbers in Figure 17 translate as 
follows.

 0 to 26 sanitary overflows per year – high performing
 27 to 53 sanitary overflows per year – average
 Over 53 sanitary overflows per year – below average
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Figures 18 and 19 identify the number of 
sanitary sewer blockages and overflows 
reported in the Cedar Rapids sanitary sewer 
system.  Figure 18 is excerpted from an 
undated paper entitled Targeted Preventative 
Maintenance - Aggressive programs of sanitary 
maintenance reduces the number of blockages 
prepared by Steve Cooper and Craig Hanson.  
As indicated, the number of sanitary sewer 
blockages dropped significantly from 2003 
through 2007.  Correlating to HDR data per 100 
miles of sanitary sewer, the reduction in 
blockages moved the City’s sanitary sewer 
system from below average to high performing.

Figure 19 was developed from a 
spreadsheet inventory of historic 
sanitary sewer overflows,  both 
basement backups and collection 
system overflows, provided by City 
staff.  As indicated, the number of 
annual sanitary sewer overflows has 
ranged from 13 to 27 and averaged 
right at 21 over the past 9 fiscal 
years.  In comparison to the HDR 
performance data referenced above, 
the numbers equate to a high 
performing sanitary sewer system.

Table 5 summarizes the number of 
sanitary sewer overflows (basement backups and collection system overflows) by cause for the 
last three fiscal years.  As indicated, roots and debris account for the largest number of 
overflows with grease, inundation, and other accounting for most of the rest.  In terms of 
overflows per 100 miles of sewer, all three years represent a high performing sanitary sewer 
system.   

Table 5  Number and Causes of Sanitary Sewer Overflows as reported to the Iowa DNR
Roots Pipe Grease Inundation Debris Other Total Per 100 miles of Sewer

FY 14 9 0 5 4 1 1 19 2.9
FY 13 6 3 2 2 6 2 21 3.2
FY12 0 1 1 0 7 4 13 2.0

While still problematic for health and safety, downstream capacity, cost, and regulatory reasons, 
Cedar Rapids has lower sanitary sewer overflow rates than national averages.  This is in 
keeping with the Council goals.  The results have been achieved, at least in part, through the 
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Figure 18 Sanitary Sewer Blockages 

Figure 19 Reported SSO’s in Cedar Rapids
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establishment of a preventive maintenance program and a robust CIP program both of which 
are described below.  On the other hand, these results have also been achieved by capturing 
and conveying more flow downstream thereby increasing flows that must be accommodated 
and treated at the Cedar Rapids Water Pollution Control Facility.

CMOM and Maintenance Program 
Sewers deteriorate over time and develop cracks, breaks, and blockages if not properly 
maintained. Aging, out-of-sight, out-of-mind sewer systems can be neglected and thus not be 
inspected or maintained on a regular basis. The management plan the City has is an effective, 
holistic management tool that as the owner of municipal wastewater collection system was 
created to operate and manage the collection system to significantly reduce, if not eliminate, 
sanitary sewer overflows and basement back-ups.  It provides assurance that the City 
proactively operates and maintains this significant and valuable community infrastructure 
through planned ongoing maintenance and prioritizing rehabilitation and replacement projects.

The management plan is called CMOM for “Capacity, Management, Operations, and 
Maintenance”.  It is a flexible, dynamic framework to identify and incorporate widely accepted 
wastewater industry practices to:

 Better manage, operate, and maintain collection systems
 Investigate capacity constrained areas of the collection system
 Respond to sanitary sewer overflow (SSO) events

In CMOM planning, the City selects performance goal targets, and designs CMOM activities to 
meet the goals.  Information collection and management practices are used to track how well 
each CMOM activity is meeting the performance goals, and whether overall system efficiency is 
improving.  

The City’s first CMOM was developed in 2003 by the Sewer Utility Infrastructure Engineering 
Program Manager.  The most recent update was done in 2010 and the plan should be updated 
on a five year basis.  

The maintenance program is outlined per the American Public Works Association format in an 
operation chapter called “Wastewater Collection and Conveyance”.  It includes:

1. Collection and Conveyance Management Plan
2. Operations Manual
3. Records
4. Infrastructure Inventory
5. Infrastructure Condition
6. Infrastructure Management
7. Facility Maintenance and Inspection
8. Inflow and Infiltration
9. Illicit Discharges
10. Industrial Pretreatment
11. Energy Consumption Reports
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12. Sanitary Sewer Overflows
13. Testing Alarms/Flow System Alarms
14. Safety
15. Long-Range System Planning
16. Capacity
17. One Call Centers 
18. Locate Colors 
19. Rare Earth Magnets Use Procedure
20. Mechanical Rodder Procedure
21. Utility Maps and Records 

Preventive Maintenance Program
The Public Works Sewer Maintenance division conducts routine preventative maintenance the 
sanitary collection system.  This includes line cleaning (flushing, jetting, root removal) and 
inspection (dye tests, smoke test, CCTV).  Starting in 2008, a more formalized preventive 
maintenance system was started using known problem locations, CCTV results, and reactive 
maintenance locations history as its basis.  The resulting system includes over 60 miles of 
programed root cutting and 20 miles of flushing or hydro cleaning.    

Sanitary Sewer System Rehabilitation
Tables 6 and 7 summarize Capital Improvement Plan (CIP) investments to rehabilitate the 
existing sanitary system through replacement and lining of sewers, respectively. As indicated, 
over the 16 years shown, the City has spent $15,848,143 to replace 69,083 feet of sanitary 
sewer and $9,718,161 to line 320,247 of sanitary sewer; a total investment of $25,566,304 to 
rehabilitate 389,320 sanitary sewer.  This equates to approximately $1.6 million per year to 
rehabilitate 24,332 feet per year.  The total translates to approximately 11.2 percent of the entire 
sanitary sewer system over the 16 years at a rate of approximately 0.7 percent per year.

There are a number of different ways to measure if the reinvestment into a sanitary sewer 
system is adequate.  A typical metric is percent of the system rehabilitated or reconstructed per 
year or the percent of investment compared to system value per year.  Quite simply, if a sanitary 
sewer is assumed to have a useful life of 80 years then, on average, 1/80th (1.25 percent) of the 
system should be rehabilitated each year.  If one assumes a useful life of 100 years, then, on 
average 1/100th (1 percent) of the system should be rehabilitated each year.  The 0.7 percent 
per year rehabilitation rate in Cedar Rapids over the past 16 years falls below these numbers. 

During a 2006 audit of the City’s wastewater system, EPA indicated at the time they were 
looking for a rate of 0.5 to 1% of total length per year as the desired range depending on the 
age of the system and rate of development.  The City’s 16 year average of 0.7 percent per year 
is consistent with this metric.
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Table 6  Sanitary Sewer Replacement Projects(1) 
Contract No. Year Type (2) Length 

(feet)
Length 
(miles) Construction Cost Unit Cost ($/l.f.) Comments

655503-02 1999 Replace 1,483
     0.3

$397,000 $267.70 Final cost

655683-01 2001 Replace 1,509
0.3

$407,000 $269.72 Final cost

655902-02 2001 Replace 4,690
0.9

$764,000 $162.90 Final cost

655903-02 2002 Replace 2,691
0.5

$517,000 $192.12 Final cost

655904-02 2003 Replace 5,417
1.0

$625,000 $115.38 Final cost

655905-01 2004 Replace 709
0.1

$150,000 $211.57 Final cost

655905-03 2004 Replace 506
0.1

$71,000 $140.32 Final cost

655906-02 2005 Replace 1,080
0.2

$175,000 $162.04 Final cost

655907-02 2006 Replace 3,087
0.6

$424,000 $137.35 Final cost

655907-04 2006 Replace 1,206
0.2

$148,000 $122.72 Final cost

655908-02 2007 Replace 2,034
0.4

$457,000 $224.68 Final cost

655996-01 2008 Replace 5,103
1.0

$795,100 $155.81 Final cost

655996-02 2010 Replace 600
0.1

$241,369 $402.28 Final cost

301855-02 2010 Replace 2,731
0.5

$50,800 $18.60 Final cost

655996-04 2011 Replace 5,063
1.0

$953,300 $188.29 Final cost

SSD103-02 2011 Replace 325
0.1

$55,100 $169.54 Final cost

301665-03 2011 Replace 1,338
0.3

$634,900 $474.51 Final cost

301665-04 2012 Replace 355
0.1

$292,500 $823.94 Final cost

SSD101-05 2012 Replace 1,672
0.3

$509,274 $304.59 Final cost

SSD103-04 2012 Replace 1,326
0.3

$529,000 $398.94 Bid price

SSD104-02 2012 Replace 520
0.1

$289,000 $555.77 Bid price

655996-05 2012 Replace 3,549
0.7

$586,600 $165.29 Final cost

655996-06 2013 Replace 919
0.2

$148,800 $161.92 Bid price

655996-09 2013 Replace 239
0.0

$72,300 $302.51 Bid price

SSD005-02 2013 Replace 2,738
0.5

$2,591,700 $946.57 Bid price

SSD102-02 2013 Replace 460
0.1

$194,000 $421.74 Bid price

SSD103-09 2013 Replace 415
0.1

$28,400 $68.43 Bid price

SSD101-07 2013 Replace 5,291
1.0

$1,211,600 $228.99 Bid price

SSD103-10 2013 Replace 3,574
0.7

$763,800 $213.71 Bid price

SSD103-11 2014 Replace 8,443
1.6

$1,765,600 $209.12 Bid price

Total 1999-2014 Replace 69,073
   13.1

$15,848,143 $229.44
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Flow Monitoring Program
Flow monitoring is a best management practice in the operation of a wastewater collection 
system.  Flow data is used in conjunction with rainfall data and network modeling packages to 
identify problem areas in the network where inflow and infiltration may be an issue.  Secondly, 
flow data is used for charging industrial and outside sources for contributions such as the City of 
Hiawatha or Marion.  

Following the 1998 Mater Plan, Cedar Rapids has been performing flow monitoring for over a 
decade to understand its inflow and infiltration problem and for setting appropriate charging for 
some of its treatment customers.  As shown in Figure 20, there are roughly 60 monitors in the 
system and 7 rain gages.  As part of the Collection System I/I Analysis Technical Memo 900 
dated March 2014 notes the current labor-intensive, manual flow and rainfall data acquisition 
process. It goes on to suggest flow and rainfall metering information should be more readily 
available for ongoing operations during wet weather and high river flow events that can 

(1) Size Ranges from 6- to 24-inches but approximately 80% of renewal work is with 8-inch sanitary sewers
(2) Reconstruction contracts also include point repairs
(3) Construction contract included point repairs

Table 7 Sanitary Sewer Lining Projects 

Contract No. Year Type (2) Length 
(feet)

Length 
(miles)

Construction 
Cost Unit Cost ($/l.f.) Comments

655503-03 1999 Line 12,168 2.3 $486,000 $39.94 Final cost

655683-02 2001 Line 17,916 3.4 $533,000 $29.75 Final cost

655902-03 2001 Line 14,186 2.7 $401,000 $28.27 Final cost

955903-03 2002 Line 4,000 0.8 $103,000 $25.75 Final cost

655904-02 2003 Line 16,815 3.2 $459,000 $27.30 Final cost

655905-02 2004 Line 19,720 3.7 $515,000 $26.12 Final cost

655905-04 2004 Line 1,750 0.3 $51,000 $29.14 Final cost

655906-03 2005 Line 29,279 5.5 $772,000 $26.37 Final cost

655907-03 2006 Line 24,775 4.7 $633,000 $25.55 Final cost

655908-03 2007 Line 23,558 4.5 $623,000 $26.45 Final cost

655999-01 2008 Line 28,895 5.5 $794,000 $27.48 Final cost

655999-02 (3) 2009 Line 14,714 2.8 $433,500 $29.46 Final cost

655999-03 2010 Line 13,147 2.5 $344,800 $26.23 Final cost

655999-04 2011 Line 21,071 4.0 $538,600 $25.56 Final cost

SSD101-02 2011 Line 15,023 2.8 $483,100 $32.16 Final cost

SSD102-04 2012 Line 5,609 1.1 $272,461 $48.58 Bid price

SSD101-06 2013 Line 17,525 3.3 $592,200 $33.79 Bid price

SSD103-08 2013 Line 24,029 4.6 $850,200 $35.38 Bid price

SSD104-04 2013 Line 16,067 3.0 $833,300 $51.86 Bid price
Total 1999-2014 Line 320,247 60.7 $9,718,161 $30.35

(1) Approximately 80% of renewal work is with 8-inch sanitary sewers

(2) Reconstruction contracts also include point repairs

(3) Construction contract included point repairs
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overwhelm the collection and wastewater treatment facilities and to more thoroughly understand 
sewer system capacity implications.  The projected cost for the automated flow metering system 
will be nearly $400,000.    

Figure 20  Map showing the location of sanitary flow monitors

Rainfall Response 
Based on experience, the Sewer Maintenance Division proactively responds during significant 
rain events to minimize the number and extent of sewer backups as the sanitary sewer system 
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is inundated with infiltration and inflow.  The rainfall response plan includes two primary 
components deployment of tiger dams for flood control and deployment of portable pumps to 
preempt basement backups. 

Portable pumps are progressively deployed at strategic locations in the sanitary sewer system 
based on forecast rainfall with adjustments for several factors, most notably the extent to which 
soils are saturated, the presence of snow cover, the cumulative precipitation total over multiple 
days, and observed conditions in the sanitary sewer system.  The trigger point would be 
reduced if there are fully saturated soils, expected heavy snow melt, and if there have been 
multiple days of rain and/or cumulative total of precipitation.  On average, there are 1.3 
occurrences of 2 or greater inches of precipitation in a year.   
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Attachment A - Sanitary Sewer Overflows

Sanitary Sewer Overflows (SSO’s) are the release of untreated wastewater from a conveyance 
system prior to the treatment plant.  This is caused by excess flow in a pipe or a stoppage.  The 
most common causes The most common causes include the following.

 Fats, Oil, and Grease Buildup
 Root Intrusion
 Sediment or Debris (paper, non-soluble items flushed into the system) Accumulation 
 Sags in Pipe
 Structural Failures
 Inundation from Infiltration and Inflow   
 Other (water main break, contractor, business releases excessive flow)

Fats, Oil and Grease Buildup
Fats, oil, and grease (FOG) may enter the system from residential and non-residential sources.  
Waste FOG is a semisolid, viscous or liquid material that is generated typically during the food 
cooking processes or during cleaning, maintenance, and sanitizing processes.  Liquid wastes 
containing FOG that are discharged into the sewer can create a hardened layer of build-up on 
the inside of pipes as shown in Figure A-1.  In time, these layers stack and cause a reduction in 
pipe conveyance capacity.  Some pipes may even become completely blocked.  Blockages can 
result in sewer backup and overflow related property damages and uncollected waste may pose 
a public health hazard.  

          Figure A-1  Photos of Pipes with Grease Build-up

Root Intrusion
Plant roots may enter the sanitary sewer system through pipe joints or cracks.  As shown in 
Figure 2, these roots grow and intrude, debris and FOG will collect on them causing blockages.  
If the roots are not removed regularly, their diameter will expand and cause separation of the 
pipe joints or additional cracking of the pipe.  Eventually, they grow to such a density that the 
sanitary sewer becomes blocked.  To mitigate this, root removal by cutting or chemical 
treatments is necessary until the joints and cracks are sealed or the source of the roots are 
gone.  Cracks can be removed by reconstruction or sealed with a cure in place pipe liner.  Even 
where the tree is removed, the roots can continue to grow for multiple years depending on the 
species.
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Figure 2 Photo of Roots in a Sanitary Sewer

Sediment buildup is most common in locations that have too few users connected and too low 
of flows, or the sewer is below design slope (flat).  Following the 2008 Flood, sediment buildup 
became a significant issue in buyout areas of the flood zone and necessitated increased 
cleaning frequencies were necessary.  For flat lines, maintenance routes of higher

Sags in Pipes and Pipe Failures
Sags in pipes and structural failures in sanitary lines come from improper installation, roots, 
flood events, corrosion, and voids near pipe from soil movement (water main breaks, storm pipe 
failures, utility line boring or desiccation).  Given the presence of sulfate in the City’s water 
supply and significant industrial discharges, hydrogen sulfide related crown corrosion can be a 
significant issue at many locations around the City.  Figure 3 shows crack and corrosion related 
structural defects.

Figure 3  Photo of a Cracked Vitrified Clay Sewer Pipe

 Inundation from Infiltration and Inflow
Cedar Rapids has a significant infiltration and inflow at various locations throughout the sanitary 
sewer system.  These extraneous flows can overwhelm the capacity and result in sanitary 
sewer overflows.  City staff at the Water Pollution Control Facility note a direct correlation 
between flows into the plant and river stage – as river stage increases, low lying portions of the 
sanitary sewer system are inundated as shown in Figure 4, and plant influent flows increase.  

Sediment or Debris
Sediment or debris in sewers comes from 
items flushed into the line, settling of 
suspended solids, or structural defects.  
Educational outreach is the most effective 
tool in reducing debris contributions to the 
collection system by customers.  A robust 
asset evaluation program identifies and 
minimizes structural defects.  Settling of 
suspended solids typically occurs when 
the flow is below 2 feet per second 
resulting in a build up of sediment in the 
bottom of a pipe.  

 

frequency are established.
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A couple of examples demonstrate the significance of this correlation. 

 In 2004, at a 7 foot stage, the Morgan Creek lift station sustained significant increases in 
flow.  Investigators found a loose manhole cover on the Usher’s Ferry river crossing line 
and a hole in one of the manhole barrels located along Ellis Rd NW.  Repair of these two 
defects reduced inflow by over 1 million gallons per day.  

 In 2009, after multiple years of investigation, a manhole cone located in the middle of 
Prairie Creek was found to be damaged as shown in Figure 5 and subsequently repaired 
on the Prairie Creek sanitary sewer trunk line.  The repair resulted in a 5 MGD decrease 
in flow during Cedar River flood stages.  

The City’s ongoing sanitary sewer cure in place liner program has targeted the reduction of 
infiltration and inflow during periods of high ground water.  Infiltration and inflow reduction will 
need to remain a primary collection system objective for foreseeable future.  

Recent efforts by City staff have identified and targeted repairs to sanitary sewer manholes 
located in areas inundated by elevated Cedar River levels.

Figure 4  Manhole off of Ellis Rd NW submerged at 14 
foot Cedar River stage

Figure 5 Damage to the Prairie 
Creek truck sewer in 2009 that
caused significant inflow.
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