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Technical Memorandum 
Date: Wednesday, June 01, 2016

Project: Sanitary Sewer Master Plan Update

To: City of Cedar Rapids

From: David Haugen/HDR
David Dechant/HDR

Subject: TM 4.0 Capital Improvements Needs (Revised)

This Technical Memorandum (TM) presents the City’s Capital Improvement Plan, reviews the 
associated goals and objectives, identifies other needs from prior studies and initial hydraulic 
modeling results, and suggests an approach to prioritization.  It is organized as follows.

 Objective
 Summary
 Goals and Objectives
 Current Capital Improvements Plan
 Macro Modeling Implications
 Other Study Implications
 Prioritization of Future Projects
 Conclusions
 Attachments

o A - Current Sanitary Sewer Collection & Conveyance Project Prioritization 
Criteria

o B – Sanitary Sewer 5-year CIP
o C - Stormwater Prioritization Ranking for Urban Drainage Improvements
o D – Example CIP Ranking System

Objective
The objective of this TM 4.0 Capital Improvements Needs is to preliminarily identify the overall 
magnitude of the City’s sanitary sewer related capital needs and present an approach to future 
prioritization of those needs.   

Summary
The City’s goals for sanitary sewer capital improvements target trunk sewer capacity, infiltration 
and inflow (I&I) reduction, system maintenance, collaboration with other projects, and service 
extensions.  Historically, benefit, relationship to other projects, project type, and funding 
availability have been the criteria used for establishing project priorities. 

The current 5-year sanitary sewer system capital improvements plan (5-year CIP) anticipates a 
total capital expenditure of $38.6 million in fiscal years 2017 through 2021.  In the first few fiscal 
years, the 5-year CIP is primarily trunk sewer capacity oriented with the ongoing Prairie Creek 
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and Indian Creek projects.  In 
the following fiscal years, the 
5-year CIP becomes more 
evenly balanced between 
maintenance, I&I reduction, 
and trunk sewer capacity. 

Even with forecast rate 
increases and a cap on Water 
Pollution Control’s portion of 
residential and commercial 
rate revenue, sanitary sewer 
rates provide only $17.5 
million, $3.2 to $3.7 million per 
year, of the required revenue 
stream over the next five 
years.  Other funding sources 
include TIF funds, revenue 
bonds, developer 
contributions, and cash 
reserves. 

The 5-year CIP addresses 
only a fraction of the total 
sanitary sewer capital needs.  It includes $3.4 million of ongoing annual capital expenditures 
that will need to continue beyond the five years.  In order for the City to achieve its goal of 
annually rehabilitating or replacing one to two percent of the existing sanitary sewer system, an 
additional $1.2 million of annual capital expenditures would be required beyond the ongoing 
$3.4 million annually.  

Likewise, the 5-year CIP does not include up to $224 million of 
identified or potential future sanitary sewer capital needs.  The 
need and magnitude of over 90 percent of this total will largely 
be determined by the effectiveness of I&I reduction efforts, 
further emphasizing the importance of addressing I&I.

As the Sanitary Sewer Master Plan gets refined in subsequent 
phases, the associated capital improvements prioritization 
criteria should be as well.  Either of two approaches could be 
used.  The City’s Stormwater Master Plan prioritization system 
could be used as a starting point and refined as appropriate 
for the sanitary sewer system.  Alternatively, prioritization 
criteria from other cities could be used as a starting point and 
refined to include a point system for Cedar Rapids.  
Consistency favors the first of the two approaches.
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Goals and Objectives
Capital investment in the sanitary sewer system targets the following goals, generally in order of 
priority.

 Trunk Sewers.  To provide sanitary sewer capacity and downstream Water Pollution 
Control Facility capacity to protect the public health and environment by mitigating the 
number of sanitary sewer overflows (SSO’s).

 I&I Reduction Program.  To reduce required sanitary sewer and Water Pollution Control 
Facility capacity by reducing extraneous I&I entering the collection system.  

 Maintenance.  To repair defects, rehabilitate, or replace sanitary sewers that are in poor 
condition to extend service life.

 Project Collaboration.  To work collaboratively with street, water, stormwater, and others 
on multipurpose projects to cost effectively replace aging sanitary sewer infrastructure 
by sharing costs and capitalizing on economies of scale.  

 Service Extensions.  To provide new sanitary sewers that enable Growth and economic 
development in accordance with the EnvisionCR plan. 

The following priorities are consistent with the City’s goals.

1. Rehabilitation and expansion of critical larger diameter sewers to meet current and 
future needs, as well as extend service life.  

2. Rehabilitation and replacement in targeted areas to reduce inflow and infiltration. 
3. Rehabilitation and replacement to extend service life of aging smaller diameter sewers.
4. Rehabilitation and expansion to provide the capacity and maintain the reliability of 

sanitary sewer lift stations. 
5. Extension of sanitary sewers to serve growth areas.
6. Continued diligence in overall sanitary sewer system operation and maintenance. 

Historically, the City has prioritized capital needs to achieve goals and address priorities based 
on the following criteria.  While not used rigorously in the past few years, the associated point 
system for these criteria is presented in Attachment A.

 Benefit - projects driven by regulatory requirements and/or sanitary sewer overflow 
reduction requirements, and projects with large area impacts have a higher priority

 Related Project – projects that are a part of a broader, already funded project need have 
a higher priority

 Project Type – again, projects that have regulatory and/or flow reduction drivers have a 
higher priority followed by projects that reduce maintenance or extend service life.

 Funding Achieved – projects with available funding, particularly using outside funding 
sources, have a higher priority.

Current Capital Improvements Plan
The current 5-year sanitary sewer system Capital Improvements Plan (5-year CIP) is included in 
Attachment B.  It anticipates a total capital expenditure of $38.6 million over the next five fiscal 
years broken down into annual expenditures of $8.2, $11.0, $10.3, $4.7, and $4.4 million.  
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Funding includes $1.7 million from TIF funds, $15.5 million from revenue bonds, $17.5 million 
from sanitary sewer rate revenue, $3.4 million from developer contributions, and $0.6 million 
from reserves.  As discussed in TM 5.0 Financial Needs, the $17.5 million of rate revenue 
reflects a series of rate increases and a $5 million cap on Water Pollution Control’s portion of 
residential and commercial rate revenue.  The associated rate increases are a 7.5 percent 
increase in fiscal year 2017, 10 percent increases in fiscal years 2018 and 2019, and 5 percent 
increases in fiscal years 2020 and 2021.

The 5-year CIP includes projects that address previously identified sanitary sewer system 
infrastructure needs based on the priorities discussed above.  It is updated annually.  The CIP 
includes a description of the project, identifies the impact of not proceeding, presents the 
associated costs, and identifies the proposed funding mechanism.  

Tables 1 and 2 on the following pages are abridged versions of the 5-year CIP.  Table 1 
identifies the proposed projects, the prioritized ranking, the scope of work, and the impact if not 
funded.  Table 2 presents current budgetary numbers for the CIP by fiscal year and by funding 
source.  Both tables are color coded to reflect which of the aforementioned goals is driving the 
project.
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Table 1  - Sanitary Sewer (655 Fund) CIP Proposed FY17 to FY 21 CIP Project List 

Priority Number Project Name
 

Quadrant Scope of Work Impact if not Funded

1 655257 Prairie Creek From 
J St - River SW

Project is to replace existing 48-inch and 60-inch sanitary 
sewer that was damaged in 2008 flood.  This funding will 
supplement Federal Emergency Management Agency funding 
(SSD011) to allow pipe to be upsized for additional capacity.

Project would not be completed.  It is partially funded by 
FEMA from 2008 flood event and these additional funds 
are needed to complete the project. 

2 655939 1st Ave From 27 to 
40 SE

Project will replace aged sanitary sewer and manholes in 
advance or in conjunction with street surface improvements.

Utility contract planned for 2016 construction season.  If 
not funded, it would result in a delay to the 1st Avenue 
street improvements contract, or aged sanitary sewer and 
manholes would remain under new or resurfaced street 
improvements.  

3 6550031 Northwood Dr 
from Glass - 42nd NE Project will replace Orangeburg sewer services prior to street 

paving. Costs will be assessed back to property owners.
There will be an increased probability of street cuts in new 
or resurfaced street if the services are not replaced. 

4  16th Av from 4th 
to 5th SE

Project will extend sanitary sewer along with street extension 
to allow for redevelopment of adjacent properties

It will be more expensive to provide sewer service if 
sanitary sewer is not included with street extension 
improvements.  

5 655032 I and I Reduction 
Program Multiple

Project will facilitate the removal of infiltration and inflow 
(I&I) from private sources such as sump pump connections or 
foundation drains.  By removing excessive I&I, there will be 
less risk of basement backups and sanitary sewer overflows.

Some areas of the City will remain at higher risk to 
overflows and basement backups.  Reduction of I&I also 
reduces pumping and treatment costs at Water Pollution 
Control, which could be significant with upcoming nutrient 
reduction regulations. 

6 655026 TIF-Waconia Ave 
From ADM - E SW

Project will extend a new sanitary sewer to provide additional 
capacity to areas generally along 60th Avenue SW between 
Edgewood Road and Willow Creek Dr.

This segment of sanitary sewer has no additional capacity 
to support growth in southwest TIF area.

7 655028 Prairie Creek From 
6th - J St SW

Project is to replace existing 42-inch sanitary sewer between J 
Street and Hawkeye Downs. Project is needed to replace aging 
infrastructure and to provide additional capacity for the 
southwest growth area.

This segment of sanitary sewer has no additional capacity 
to support growth in southwest TIF area.

8  
Edgewood Rd 
(West of) S/o 
Prairie Creek

SW

Project will extend sanitary sewer west of Edgewood Road SW 
from south of Prairie Creek to 76th Avenue.  The sanitary 
sewer extension will provide sewer service to a targeted 
growth area.

Sanitary sewer service is not available to the Airport 
Superpark area west of Edgewood Road SW as gravity 
sewer is not available.  The closest gravity sewer is 
approximately 9,600 feet away.

9 655990 FY Recurring Misc 
Sanitary Sewer Multiple

Project will provide funding to repair major defects in sanitary 
sewers and manholes as they are discovered during internal 
inspection activities by Sewer Maintenance.

Defects would need to be deferred or temporarily patched.
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Table 1  - Sanitary Sewer (655 Fund) CIP Proposed FY17 to FY 21 CIP Project List 

Priority Number Project Name
 

Quadrant Scope of Work Impact if not Funded

10  Lift Station 
Improvements

Multiple Project is to construct Phase 1 improvements to convert 
private lift stations to public lift stations at 7 or more locations 
throughout the City.

Lift stations would remain privately owned. 

11 6550016 Sanitary Sewer 
Master Plan

Multiple Project will provide funding for annual updates to the sanitary 
sewer master plan.

Master plan would not receive annual update or additional 
refinement. 

12 6550012 Backwater Valve 
Program City Wide

Project provides reimbursement to property owners for 
installation of backwater valves in known sanitary sewer 
problem areas.  Current maximum reimbursement amount is 
$800 per Resolution No. 1368-09-12.

Reimbursements to property owners would not occur.

13 655625 Indian Creek From 
Otis - Dry Creek SE

Project will replace existing sanitary trunk sewer with a new 
sanitary sewer to provide additional capacity to upstream 
areas.  Project is a joint effort between several jurisdictions.

Project would be delayed a year or more, possibly 
impacting additional growth potential and increasing the 
risk of overflows and basement backups. 

14 655999 FY Recurring Lining 
Project Multiple

Annual program to rehabilitate sanitary sewers that are in 
poor condition by installing a liner within the pipe. Goal is to 
replace or rehabilitate 1 to 2 percent of the collection system 
annually (80 year cycle).

Rehabilitation of the collection system would be deferred 
and the condition of the system would worsen. Eventually, 
some of the lining candidates would fall into the 
reconstruction category, which is about 6 times the cost. 

15  C Av (N/o) E/o 4th 
St NE

Project will relocate a portion of the 36 - inch East Trunk 
Sewer in the vicinity of 416 6th Street NE.  It currently extends 
under existing structures.

 

16 655996 FY Recurring 
Replace Project Multiple

Annual program to replace sanitary sewers that are in poor 
condition as determined by the City's pipe inspection and 
evaluation program. Goal is to replace or rehabilitate 1 to 2% 
of the sanitary sewers annually (80 year cycle).

 

17 655998 FY Recurring 
Manhole Project Multiple

Annual program to replace or rehabilitate sanitary sewer 
manholes as identified during the City's pipe inspection and 
evaluation program.

 

 Trunk Sewer 

I&I Reduction 

Maintenance

Project Collaboration

Service Extension
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Table 2 - Sanitary Sewer (655 Fund) Proposed FY17 to FY 21 CIP Budget

Priority Number Project Name Quadrant FY 2017 FY 2018 FY 2019 FY 2020 FY 2021
1 655257 Prairie Creek From J St - River SW $1,000,000 $ - $ - $ - $ -
2 655939 1st Ave From 27 to 40 SE $320,000 $ - $ - $ - $ -
3 6550031 Northwood Dr from Glass - 42nd NE $10,000 $ - $ - $ - $ -
4 16th Av from 4th to 5th SE $110,000 $ - $ - $ - $ -
5 655032 I and I Reduction Program Multiple $300,000 $500,000 $1,000,000 $1,000,000 $1,000,000
6 655026 TIF-Waconia Ave From ADM - E SW $2,000,000 $ - $ - $ - $ -
7 655028 Prairie Creek From 6th - J St SW $2,000,000 $5,000,000 $3,000,000 $ - $ -

8 Edgewood Rd (West of) S/o Prairie 
Creek SW $400,000 $ 1,600,000 $  400,000 $ - $ -

9 655990 FY Recurring Misc Sanitary Sewer Multiple $250,000 $250,000 $250,000 $250,000 $250,000
10 Lift Station Improvements Multiple $200,000 $250,000 $250,000 $250,000 $ -
11 6550016 Sanitary Sewer Master Plan Multiple $50,000 $50,000 $50,000 $50,000 $50,000
12 6550012 Backwater Valve Program Multiple $20,000 $20,000 $20,000 $20,000 $20,000
13 655625 Indian Creek From Otis - Dry Creek SE $600,000 $1,200,000 $1,200,000 $1,000,000 $1,000,000
14 655999 FY Recurring Lining Project Multiple $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000
15 C Av (N/o) E/o 4th St NE $ - $ - $2,000,000 $ - $ -
16 655996 FY Recurring Replace Project Multiple $ - $1,000,000 $1,000,000 $1,000,000 $1,000,000
17 655998 FY Recurring Manhole Project Multiple $ - $100,000 $100,000 $100,000 $100,000

Total $8,260,000 $10,970,000 $10,270,000 $4,670,000 $4,420,000
TIF Bonds $1,700,000 $ - $ - $ - $ -

Revenue Bonds $2,410,000 $5,870,000 $5,200,000 $1,000,000 $1,000,000
Transfer in from Operations (Rate revenue) $3,200,000 $3,500,000 $3,670,000 $3,670,000 $3,420,000

Developer Contribution or Grants $400,000 $1,600,000 $1,400,000 $ - $ -
Cash Available from Previous Years $550,000 $ - $ - $ - $ -

Trunk Sewer 
I&I Reduction 
Maintenance
Project Collaboration
Service Extension
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Development of the CIP takes into account information gathered in the recent past through prior 
studies and planning efforts.  The allocation of funds to various goals changes over time to 
reflect current needs and priorities of the City.  Table 3 color codes planned expenditures by 
project goal in the 5-year CIP.  Current funding leans heavily towards providing additional 
capacity in the Indian Creek and Prairie Creek trunk sewers.  As these projects reach 
completion, planned expenditures shift from trunk sewers to removal of I&I and other goals. 

Table 3 - Sanitary Sewer (655 Fund) Proposed FY17 to FY 21 CIP Budget
Project Goal FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 Total

Trunk Sewer $3,600,000 $6,200,000 $6,200,000 $1,000,000 $1,000,000 $18,000,000

Project Collaboration $330,000 $ - $ - $ - $ - $330,000

Service Extension $2,510,000 $1,600,000 $400,000 $ - $ - $4,510,000

I & I Reduction Program $570,000 $770,000 $1,270,000 $1,270,000 $1,270,000 $5,150,000

Maintenance $1,250,000 $2,400,000 $2,400,000 $2,400,000 $2,150,000 $10,600,000

SUM $8,260,000 $10,970,000 $10,270,000 $4,670,000 $4,420,000 $38,590,000

Pie charts presented below represent the CIP funding split for the years from 2017 through 
2021, and in total.  As can be seen, trunk sewer projects account for the majority of funding 
through 2019.  

After fiscal year 2019, the Prairie Creek trunk sewer project is completed.  The funding 
allocation starts shifting toward maintenance and the reduction of I&I in spite of the fact that 
replacement and upsizing of the Indian Creek trunk sewer is a longer-term phased effort that will 
replace segments based on priority as growth occurs.

$3,600,000 

$330,000 

$2,510,000 

$570,000 
$1,250,000 

655 FUND FISCAL YEAR 2017

Trunk Sewer

Project Collaberation

Service Extension

I & I Reduction Program

Maintenance

$6,200,000 
$1,600,000 

$770,000 

$2,400,000 

655 FUND FISCAL YEAR 2018

Trunk Sewer

Project Collaberation

Service Extension

I & I Reduction Program

Maintenance
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Macro Modeling Implications
The master planning effort included initial modeling of the sanitary sewer system.  The initial 
effort developed a “macro-scale” model which includes sanitary sewers throughout the City that 
are 18-Inch diameter and larger.  The macro model reflects GIS data provided by the City and 
calibration to flow meters near the downstream end of the major trunk sewers.  Subsequent 
modeling will further calibrate the model to additional flow meters in each of the trunk sewer 
basins.  The “basin-scale” models in turn will more accurately assess existing system capacity 
and more accurately reflect future needs in the sanitary sewer system CIP.  

TM 3.0 provides a full explanation of the modeling effort.  The purpose of this section is to 
discuss the macro modeling results and implications on the CIP.

Initial macro modeling results identify the potential for significant deficiencies throughout the 
sanitary sewer system based upon current levels of I&I.  The associated improvements as 
presented in TM 3.0 include the following:    
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 $56.3 million Indian Creek Interceptor Improvements and $10.9 million Prairie Creek 
Interceptor Improvements previously identified.

 $38.5 million potential East Interceptor improvements, $10.4 million potential West 
Interceptor improvements, and $53.4 million potential Main Interceptor improvements 
not previously identified.

The model identified trunk sewer needs include both previously identified deficiencies as well as 
new potential deficiencies.  The potential deficiencies identified by the macro model offer a 
gross generalization of where problems may exist.  The areas identified are not necessarily 
priority candidates for reconstruction or replacement projects to be placed on future CIP’s, but 
are an indication of the magnitude of the extraneous I&I problem.  They are primary candidates 
for further investigation through basin modeling, and emphasize the need for I&I reduction.  The 
line item in the 5-year CIP for Sanitary Sewer Master Planning should be utilized to further 
model these basins in subsequent phases.  

Other Study Implications
TM 2.0 Historic and Planned Improvements identified the following improvement 
recommendations and noted deficiencies based on prior studies.  

 Ongoing Rehabilitation
 Infiltration and Inflow reduction

o Lennox Neighborhood 
o Grande and Park neighborhood 
o Ongoing Program

 Private Source Inflow and Infiltration Reduction
 Main Interceptor and Main Lift Capacity Improvements
 Flow Monitoring
 Main Interceptor Structure Rehabilitation
 Rehabilitation of the East Side Interceptor
 Trunk sewer capacity improvements

o Indian Creek
o Prairie Creek

 Lift stations capacity analysis
o Existing 
o Future 

 Lift station policy development and implementation
 Future Main Interceptor & Main Lift Capacity Needs
 CMOM Plan update

Recommendations from previous studies follow with an emphasis on costs not reflected in the 
5-year CIP.
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Ongoing Rehabilitation
The 5-year CIP includes the following.

 $250,000 per year for repair of major defects in sanitary sewers and manholes as 
identified.

 $1,000,000 per year to line sanitary sewers in poor condition. 
 $1,000,000 per year for replacement of sanitary sewers in poor condition.
 $100,000 per year for replacement or rehabilitation of manholes identified.

The $2.35 million per year total will be an ongoing expense beyond the five years in the 5-year 
CIP.  As noted in TM 1.0, the city has historically spent an average of $1.6 million per year to 
line or replace an average of 0.7 percent of the sanitary sewer system per year.  The goal is to 
line or replace an average of 1 to 2 percent per year.  To do so would require an additional 
$600,000 in both the line and replacement categories.  This would increase the ongoing 
rehabilitation capital expense from $2.35 million to $3.55 million per year.

Infiltration and Inflow Reduction
Neither the Lennox area nor the Grande and Park neighborhood I&I reduction projects are 
included in the 5-year CIP as separate line items.  The Lennox project is in an area just 
southwest of Collins Road NE and C Avenue NE.  It is a $3.6 million pilot program to address a 
mix of both public and private I&I, and provide a true cost comparison between increasing 
system capacity versus a robust public and/or private source I&I reduction program.  The 
Grande and Park neighborhoods project is located along Grande Ave SE and Park Avenue SE 
just east of 3rd Avenue.  It targets improvements to address basement backups due to I&I.  The 
cost is yet to be determined.  

Private Source Infiltration and Inflow Reduction
The 5-year CIP includes an I&I Reduction Program with $300,000 in fiscal year 2017, $500,000 
in fiscal year 2018, and $1,000,000 each in fiscal years 2019 through 2021.  The intent is to 
ramp up over the next three years to address private source I&I reduction by disconnecting 
sump pumps and foundation drains from the sanitary sewer system.  The program will also 
address leaky private service laterals.  It will extend well beyond the five year CIP at an annual 
budget of $1,000,000 if the anticipated success is achieved. 

The 5-year CIP also includes $20,000 per year to reimburse property owners for installation of 
backwater valves in known problem areas.  Maximum reimbursement is $800.  The program will 
extend beyond the five year CIP at the same level.  

Main Interceptor and Main Lift Capacity Improvements
The 5-year CIP does not include either Main Interceptor trunk sewer or Main Lift Station 
capacity improvements.  The Collection System Infiltration and Inflow and Main Lift Capacity 
Analysis recommended that the City proceed with planning for the following.

 to expand Main Lift capacity by 32 million gallons per day to increase firm pumping 
capacity to 132 million gallons per day 

 to identify a suitable site(s) for 156 million gallons of open, earthen equalization basin(s) 
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Current peak wet weather flows exceed the existing firm pumping capacity of the Main Lift 
Station requiring the operation of all four existing pumps.  Expansion would provide a redundant 
standby pump for emergency use.

The earthen equalization basin(s) would be located in the area along the main interceptor sewer 
between Cole Street and Indian Creek, or along the Indian Creek interceptor north of the Nature 
Center and south of Marion.  The total cost for these improvements was estimated at $104 
million.  

These recommendations were in addition to recommended efforts to reduce overall collection 
system I&I.  The intent in constructing the equalization basin(s) would be to avoid an even more 
significant capacity expansion of the Main Lift Station and significantly more costly expansion of 
the Water Pollution Control Facility to accommodate peak wet weather flows.  Peak flows in 
excess of Main Lift Station and Water Pollution Control Facility capacity would be diverted and 
stored in the equalization basins for return and treatment using available capacity following the 
wet weather event.

Flow Monitoring
The 5-year CIP does not include additional collection system flow monitoring.  The Collection 
System Infiltration and Inflow and Main Lift Capacity Analysis recommended that the City’s 
current system of seven rain gauges and 60 flow meters be upgraded and expanded.  Doing so 
reduces staff time, increases accuracy, presents real time data, and provides additional 
information for I&I analysis.  The associated cost was estimated at $426,000 and should be a 
priority given the need to address I&I.  

Main Interceptor Structure Rehabilitation
The 5-year CIP does not include a specific line item for rehabilitation of additional manholes on 
the Main Interceptor damaged by flooding in 2008.  Twelve of the structures were repaired in 
2014, but there are 40 structures on the line.  The remaining structures should be inspected, 
analyzed, and rehabilitated or replaced as appropriate.  Including study and minimal design, 
assuming the work could be performed within existing easements, and assuming 25 percent 
might require replacement, the estimated cost is approximately $200,000.  The $100,000 annual 
Recurring Manhole Project could cover a portion of the cost.

Rehabilitation of the East Side Interceptor
Rehabilitation of the East Side Interceptor is ongoing and nearly complete.  The associated $5 
million for these improvements should be expended prior to the 5-year CIP.

Trunk Sewer Capacity Improvements
Trunk Sewer Capacity Improvements are underway for both the Prairie Creek and the Indian 
Creek Trunk Sewers.  The 5-year CIP includes the Prairie Creek trunk sewer improvements and 
a portion of the Indian Creek trunk sewer improvements.  The Indian Creek improvements will 
extend beyond the 5-year CIP and proceed cooperatively with the cities of Marion, Hiawatha, 
and Robins, and Linn County.  The projected $1.2 Million per year for the City of Cedar Rapid’s 
share over the next decade is not in the 5-year CIP.  
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Lift Station Capacity Analysis
Several existing lift stations will serve growth areas targeted by EnvisionCR.  Other portions of 
growth areas targeted by EnvisionCR will or may require new lift stations.  There is not a 
specific line item in the 5-year CIP for either the planning or the potentially significant capital 
costs.  The $50,000 annual updates to the Sanitary Sewer Master Plan reflected in the 5-year 
CIP could pay for the planning effort at least in part.  Once completed, the lift station planning 
could inform specific additions to the CIP for new or expanded lift station projects.  

Private Lift Stations
The 5-year CIP includes $950,000 for Phase 1 improvements to convert private lift stations to 
public lift stations or replace them with gravity sewer at seven locations throughout the City.  
The associated study identified $1,088,800 of Phase 1 and an additional $824,200 of Phase 2 
costs.  As such, the 5-year CIP does not include just over $100,000 of Phase 1 costs nor any of 
the estimated $824,000 of Phase 2 costs.

Capacity Management Operation and Maintenance (CMOM)
The 5-year CIP does not specifically include a line item to update the City’s CMOM prepared in 
2010.  The current version was prepared by City staff. The Master Planning line item in the 5-
year CIP could contribute to this cost if the City were to solicit outside assistance. 

Prioritization of Future Projects
Given capital needs in excess of funding capabilities, prioritization of future projects is the key to 
successful implementation.  The City has historically used the prioritization system described 
previously under Goals and Objectives, and included in Attachment A.  Prioritization criteria 
include.

 Benefit 
 Related Project 
 Project Type
 Funding Achieved

A more rigorous prioritization system and template was developed for the Stormwater Master 
Plan.  That system is included in Attachment C and uses the following prioritization criteria in 
combination with a readiness consideration.

 Health & Safety
 Cost Benefit (Cost of Potential Damage / Cost of Potential Project)
 Current Capacity
 Asset Functionality
 Water Quality and Environment
 Associated / Other Considerations
 Sanitary Sewer Inflow Conveyance
 Future Growth and Sustainability
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The list of potential prioritization criteria in Table 2 was developed based on review of the 
historic sanitary sewer prioritization system, the more recent stormwater prioritization system, 
and prioritization systems used by other communities.  One such example from another 
community is included as Attachment D.

Table 2 Potential Sanitary Sewer Prioritization Criteria
Prioritization Criteria Description
Immediacy of Need The project should be evaluated based upon the 

need.  The initial assessment will include the 
determination on if the project is an immediate, 
intermediate, or long-term need.  

Growth based improvements Project need based upon future development or 
proposed development such as that in the 
EnvisionCR Plan.  

Financial Considerations (Funding) Is there the availability of outside revenue sources 
such as community development grants, Green 
infrastructure grants, developer contributions or 
other grant opportunities? 

Public Health and Safety Health and safety considers the potential health 
effects on people that may be exposed to untreated 
sanitary sewer.  The potential for an asset to fail 
affected citizens or their property.

Project Integration and Implementation Project integration considers other improvements 
within the vicinity and there potential for cost 
savings from collaboration.  An example of this is 
Paving for Progress coordinated with sanitary 
sewer replacement.  Implementation of the project 
considers if the right technology and timing of the 
project is congruent with the expected outcome.  

Replacement Cost Benefit Analysis Detailed review of the cost for asset replacement in 
comparison to the risk that is mitigated and future 
life of the current asset.  

Environmental Impacts Review of the environmental impacts for failure of 
an asset with thought to probability and severity of 
the impact.  Will the project alleviate degradation to 
the environment?

Enforcement Priorities Every three years the EPA sets national 
enforcement initiatives to focus civil and criminal 
compliance and enforcement resources and 
expertise on serious pollution problems affecting 
communities.  

Community Support and Interest Does the project have wide interest and is it 
accepted by the community?  Or is there 
community opposition?

Shovel Ready Is the project fully funded and ready to proceed?  
Or is there planning to be completed and funding 
that needs to be secured or applied for? 
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As the Sanitary Sewer Master Plan becomes refined in subsequent phases, the associated CIP 
prioritization criteria should be refined as well.  One of two approaches is suggested.  First, the 
Stormwater Master Plan prioritization system could be the starting point and refined as 
appropriate for the Sanitary Sewer Master Plan prioritization system.  Second, Table 2 
prioritization criteria could be the starting point and refined to include a point system for 
evaluation.  

The first approach is advantageous in that it likely assures more consistency with the 
stormwater prioritization system and simplifies its annual application for Public Works staff.  On 
the other hand, it will require effort to make applicable to the sanitary sewer system.  The 
second approach is advantageous in that it starts with criteria more specific to sanitary sewers.  
On the other hand, it will require effort to ensure consistency in application with the stormwater 
prioritization system. 

Conclusions 

The 5-year sanitary sewer system CIP anticipates a total capital expenditure of $38.6 million 
over the next five fiscal years.  Even with assumed rate increases, sanitary sewer rates provide 
only $17.5 million, $3.2 to $3.7 million per year, of the required revenue stream.  Other funding 
sources include TIF funds, revenue bonds, developer contributions, and reserves. 

The 5-year CIP includes $3.42 million of ongoing annual capital expenditures that will extend 
beyond the five years reflected in the plan.

 $250,000 for repair of major defects in sanitary sewers and manholes.
 $1,000,000 to line sanitary sewers. 
 $1,000,000 for replacement of sanitary sewers.
 $100,000 for replacement or rehabilitation of manholes identified as identified.
 $1,000,000 for private source I&I reduction
 $20,000 for the backwater valve program
 $50,000 for master planning

As discussed, the annual budgets for lining and replacing sanitary sewers need to be increased 
by $1.2 million total to reach the goal of replacing one to two percent of the sanitary sewer 
system annually.  This would increase the annual capital expenditure to $4.62 million for 
ongoing capital needs.

The 5-year CIP does not include up to $224 million of identified or potential sanitary sewer 
capital needs as follows. 

 A $3.6 million pilot program to provide a true cost and effectiveness comparison for 
public and/or private source I&I reduction relative

 An undetermined amount to address known I&I problems in the Grande and Park 
neighborhood
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 $104 million of potential Main Interceptor trunk sewer and Main Lift Station capacity 
related improvements.  Need and costs will be determined by the effectiveness of I&I 
reduction efforts.

 $38.5 million for potential East Interceptor improvements to rehabilitate or replace the 
East Interceptor.  Need and costs will be determined through the effectiveness of I&I 
reduction efforts and estimated through subsequent modeling efforts.

 $10.4 million for potential West Interceptor improvements. Need and costs will be 
determined through the effectiveness of I&I reduction efforts and estimated through 
subsequent modeling efforts.

 $53.4 million for potential Main Interceptor improvements not previously identified.  Need 
and costs will be determined through the effectiveness of I&I reduction efforts and 
estimated through subsequent modeling efforts.

 $426,000 to upgrade and expand flow monitoring to reduce staff time, increase 
accuracy, present real time data, and provide additional information for I&I analysis

 $12 million for the City’s share in Indian Creek trunk sewer replacement over the decade 
following the five year CIP.

 Undetermined amounts for expansion of existing and construction of new lift stations to 
serve growth areas targeted by EnvisionCR

 $962,800 of unbudgeted Phase 1 and all of Phase 2 costs for private lift stations

As noted, the need and costs for many of the larger items representing over 90 percent of the 
total cost will be determined by the effectiveness of I&I reduction efforts.  This further 
emphasizes the importance of addressing I&I.
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Attachment A – Current Sanitary Sewer Collection & Conveyance 
Project Prioritization Criteria (From 2005)
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SANITARY SEWER COLLECTION & CONVEYANCE PROJECT
PRIORITIZATION CRITERIA
Priority Criteria Scoring (50 Pts)

BENEFIT (20 points)
20 Project is required for regulatory compliance.
18 Reduce/eliminate frequent, severe sanitary sewer overflow occurrence.
16 Reduce/eliminate a low frequency severe sanitary sewer overflow event.
14 Prevent future SSO’s caused by anticipated growth
12 Address significant maintenance issue 
10 Protection and/or improved utilization of public facilities.

8 Overall benefit to a significant developed area or population.

4 Address minor maintenance issue.
2 Minor localized benefit.

RELATED PROJECT (10 points)
10 A related project is currently funded or a development project requiring the 

improvements is being constructed.
7 A related project is recommended for funding in the upcoming year.
3 A related project is recommended for funding in a future year beyond the 

upcoming year.
0 A related project is not recommended for funding.

PROJECT TYPE (10 points)
10 The project provides facilities required for regulatory compliance.
9 The project includes a significant flow reduction component.
7 The project will reduce/eliminate current maintenance activities. 
5 The project will extend the service life of (rehab) the sewer or manhole 
4 The project is an extension to encourage development.
3 The project will reconstruct an existing sewer or manhole.
0 The project will increase the size of the conveyance system and/or 

increase flow in a line currently under sized.

FUNDING ACHEIVED (10 points)
10 – 6 The project is funded at a level greater than 50% by existing or outside 

funding sources.
5 – 1 The project is funded at a level up to 50% by existing or outside funding 

sources.
0 The project has no existing or outside funding sources.
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Attachment B – Sanitary Sewer 5-year CIP



Sanitary Sewer (655 Fund) Proposed FY17 to FY 21 CIP Budget 5 Year Funding Detail

Cash 

Available 

 FY 2017 

Priority Project # Project Name

Project 

Quadrant

FY 2017 

Budget

FY 2018 

Budget

FY 2019 

Budget

FY 2020 

Budget

FY 2021 

Budget Scope of Work Impact if not Funded

Year 1 Cash 

On Hand

Year 1 TIF 

Bonds

Year 2 TIF 

Bonds

Year 3 TIF 

Bonds

Year 4 

TIF 

Bonds

Year 5 

TIF Bonds

1 655257 Prairie Creek Fr J St - River SW $1,000,000 $0 $0 $0 $0 Project is to replace existing 48-inch and 60-inch sanitary sewer 

that was damaged in 2008 flood.  This funding will supplement 

Federal Emergency Management Agency funding (SSD011) to 

allow pipe to be upsized for additional capacity.

Project would not be completed.  It is partially funded by FEMA 

from 2008 flood event and these additional funds are needd to 

complete the project. 

$0 $0 $0 $0 $0 $0

2 655939 1st Ave Fr 27 to 40 SE $320,000 $0 $0 $0 $0 Project will replace aged sanitary sewer and manholes in advance 

or in conjunction with street surface improvements.

Utility contract planned for 2016 construction season.  If not 

funded, it would result in a delay to the 1st Avenue street 

improvements contract, or aged sanitary sewer and manholes 

would remain under new or resufaced street improvements.  

$0 $0 $0 $0 $0 $0

3 6550031 Northwood Dr fr Glass - 42nd NE $10,000 $0 $0 $0 $0 Project will replace orangeburg sewer services prior to street 

paving. Costs will be assessed back to property owners.

There will be an increased probability of street cuts in new or 

resurfaced street if the services are not replaced. 

$0 $0 $0 $0 $0 $0

4 16th Av fr 4th to 5th SE $110,000 $0 $0 $0 $0 Project will extend sanitary sewer along with street extension to 

allow for redevelopment of adjacent properties

It will be be more expensive to provide sewer service if sanitary 

sewer is not included with street extension improvements.  

$0 $0 $0 $0 $0 $0

5 655032 I and I Reduction Prog MULTIPLE $300,000 $500,000 $1,000,000 $1,000,000 $1,000,000 Project will facilitate the removal of infiltration and inflow (I/I) 

from private sources such as sump pump connections or 

foundation drains.  By removing excessive I/I, there will be less 

risk of basement backups and sanitary sewer overflows.

Some areas of the City will remain at higher risk to overflows 

and basement backups.  Reduction of I/I also reduces pumping 

and treatment costs at WPC, which could be significant with 

upcoming nutrient reduction regulations. 

$300,000 $0 $0 $0 $0 $0

6 655026 TIF-Waconia Ave Fr ADM - E SW $2,000,000 $0 $0 $0 $0 Project will extend a new sanitary sewer to provide additional 

capacity to areas generally along 60th Avenue SW between 

Edgewood Road and Willow Creek Dr.

This segment of sanitary sewer has no additional capacity to 

support growth in southwest TIF area.

$0 $1,700,000 $0 $0 $0 $0

7 655028 Prairie Creek Fr 6th - J St SW $2,000,000 $5,000,000 $3,000,000 $0 $0 Project is to replace existing 42-inch sanitary sewer between J 

Street and Hawkeye Downs. Project is needed to replace aging 

infrastructure and to provide additional capacity for the 

southwest growth area.

This segment of sanitary sewer has no additional capacity to 

support growth in southwest TIF area.

$0 $0 $0 $0 $0 $0

8 Edgewood Rd (West of) S/o Prairie 

Creek

SW $400,000 $1,600,000 $400,000 $0 $0 Project will extend sanitary sewer west of Edgewood Road SW 

from south of Prairie Creek to 76th Avenue.  The sanitary sewer 

extension will provide sewer service to a targeted growth area.

Sanitary sewer service is not availalbed to the Airport 

Superpark area west of Edgewood Road SW as gravity sewer is 

not available.  The closest gravity sewer is approximately 9,600 

feet away.

$0 $0 $0 $0 $0 $0

9 655990 FY Recurring Misc Sanitary Swr Multiple $250,000 $250,000 $250,000 $250,000 $250,000 Project will provide funding to repair major defects in sanitary 

sewers and manholes as they are discovered during internal 

inspection activities by Sewer Maintenance.

Defects would need to be deferred or temporarily patched. $250,000 $0 $0 $0 $0 $0

10 Lift Station Improvements MULTIPLE $200,000 $250,000 $250,000 $250,000 $0 Project is to construct Phase 1 improvements to convert private 

lift stations to public lift stations at 7 or more locations 

throughout the City.

Lift stations would remain privately owned. $0 $0 $0 $0 $0 $0

11 6550016 Sanitary Sewer Master Plan MULTIPLE $50,000 $50,000 $50,000 $50,000 $50,000 Project will provide funding for annual updates to the sanitary 

sewer master plan.

Master plan would not receive annual update or additional 

refinement. 

$0 $0 $0 $0 $0 $0

12 6550012 Backwater Valve Program $20,000 $20,000 $20,000 $20,000 $20,000 Project provides reimbursement to property owners for 

installation of backwater valves in known sanitary sewer problem 

areas.  Current maximum reimbursement amount is $800 per 

Resolution No. 1368-09-12.

Reimbursements to property owners would not occur. $0 $0 $0 $0 $0 $0

13 655625 Indian Crk Fr Otis - Dry Crk SE $600,000 $1,200,000 $1,200,000 $1,000,000 $1,000,000 Project will replace existing sanitary trunk sewer with a new 

sanitary sewer to provide additional capacity to upstream areas.  

Project is a joint effort between several jurisdictions.

Project would be delayed a year or more, possibly impacitng 

additional growth potential and increasing the risk of overflows 

and basement backups. 

$0 $0 $0 $0 $0 $0

14 655999 FY Recurring Lining Project MULTIPLE $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 Annual program to rehabilitate sanitary sewers that are in poor 

condition by installing a liner within the pipe. Goal is to replace or 

rehabilitate 1 to 2 percent of the collection system annually (80 

year cycle).

Rehabilitation of the collection system would be deferred and 

the condition of the system would worsen. Eventually, some of 

the lining candidates would fall into the reconstruction 

category, which is about 6 times the cost. 

$0 $0 $0 $0 $0 $0

15 C Av (N/o) E/o 4th St NE $0 $0 $2,000,000 $0 $0 Project will relocate a portion of the 36 - inch East Trunk Sewer in 

the vicinity of 416 6th Street NE.  It currently extends under 

existing structures.

$0 $0 $0 $0 $0 $0

16 655996 FY Recurring Replace Project Multiple $0 $1,000,000 $1,000,000 $1,000,000 $1,000,000 Annual program to replace sanitary sewers that are in poor 

condition as determined by the City's pipe inspection and 

evaluation program. Goal is to replace or rehabilitate 1 to 2% of 

the sanitary sewers annually (80 year cycle).

$0 $0 $0 $0 $0 $0

17 655998 FY Recurring Manhole Project Multiple $0 $100,000 $100,000 $100,000 $100,000 Annual program to replace or rehabilitate sanitary sewer 

manholes as identified during the City's pipe inspection and 

evaluation program.

$0 $0 $0 $0 $0 $0

Total $8,260,000 $10,970,000 $10,270,000 $4,670,000 $4,420,000 $550,000 $1,700,000 $0 $0 $0 $0

TIF Bonds $1,700,000 $0 $0 $0 $0

Revenue Bonds $2,410,000 $5,870,000 $5,200,000 $1,000,000 $1,000,000

Transfer in from Operations (Rate revenue) $3,200,000 $3,500,000 $3,670,000 $3,670,000 $3,420,000

Developer Contribution or Grants $400,000 $1,600,000 $1,400,000 $0 $0

Cash Available from Previous Years $550,000 $0 $0 $0 $0

$8,260,000 $10,970,000 $10,270,000 $4,670,000 $4,420,000

TIF Bonds



Sanitary Sewer (655 Fund) Proposed FY17 to FY 21 CIP Budget 

 FY 2017 

Priority Project # Project Name

1 655257 Prairie Creek Fr J St - River

2 655939 1st Ave Fr 27 to 40

3 6550031 Northwood Dr fr Glass - 42nd

4 16th Av fr 4th to 5th

5 655032 I and I Reduction Prog

6 655026 TIF-Waconia Ave Fr ADM - E

7 655028 Prairie Creek Fr 6th - J St

8 Edgewood Rd (West of) S/o Prairie 

Creek

9 655990 FY Recurring Misc Sanitary Swr

10 Lift Station Improvements

11 6550016 Sanitary Sewer Master Plan

12 6550012 Backwater Valve Program

13 655625 Indian Crk Fr Otis - Dry Crk

14 655999 FY Recurring Lining Project

15 C Av (N/o) E/o 4th St

16 655996 FY Recurring Replace Project

17 655998 FY Recurring Manhole Project

Transfer in from Operations (Rate revenue)

Developer Contribution or Grants

Cash Available from Previous Years

Year 1 

Revenue 

Bonds

Year 2 

Revenue 

Bonds

Year 3 

Revenue 

Bonds

Year 4 

Revenue 

Bonds

Year 5 

Revenue 

Bonds

Year 1 Other 

Transfer

Year 2 Other 

Transfer

Year 3 Other 

Transfer

Year 4 Other 

Transfer

Year 5 Other 

Transfer

Year 1 Other 

Revenue

Year 2 Other 

Revenue

Year 3 Other 

Revenue

Year 4 Other 

Revenue

Year 5 Other 

Revenue

Year 1 Cash 

On Hand

Year 2 Cash 

On Hand

Year 3 Cash 

On Hand

Year 4 Cash 

On Hand

$0 $0 $0 $0 $0 $1,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $320,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $10,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $110,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $500,000 $1,000,000 $1,000,000 $1,000,000 $0 $0 $0 $0 $0 $300,000 $0 $0 $0

$0 $0 $0 $0 $0 $300,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$2,000,000 $5,000,000 $3,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $400,000 $1,600,000 $400,000 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $250,000 $250,000 $250,000 $250,000 $0 $0 $0 $0 $0 $250,000 $0 $0 $0

$0 $0 $0 $0 $0 $200,000 $250,000 $250,000 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $50,000 $50,000 $50,000 $50,000 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $20,000 $20,000 $20,000 $20,000 $20,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

$500,000 $870,000 $1,200,000 $1,000,000 $1,000,000 $100,000 $330,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $1,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,000,000 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $100,000 $100,000 $100,000 $100,000 $0 $0 $0 $0 $0 $0 $0 $0 $0

$2,500,000 $5,870,000 $5,200,000 $1,000,000 $1,000,000 $3,110,000 $3,500,000 $3,670,000 $3,670,000 $3,420,000 $400,000 $1,600,000 $1,400,000 $0 $0 $550,000 $0 $0 $0

Cash Available from Previous YearsDeveloper Contribution or GrantsTransfer in from Operations (Rate revenue)Revenue Bonds
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 FY 2017 

Priority Project # Project Name

1 655257 Prairie Creek Fr J St - River

2 655939 1st Ave Fr 27 to 40

3 6550031 Northwood Dr fr Glass - 42nd

4 16th Av fr 4th to 5th

5 655032 I and I Reduction Prog

6 655026 TIF-Waconia Ave Fr ADM - E

7 655028 Prairie Creek Fr 6th - J St

8 Edgewood Rd (West of) S/o Prairie 

Creek

9 655990 FY Recurring Misc Sanitary Swr

10 Lift Station Improvements

11 6550016 Sanitary Sewer Master Plan

12 6550012 Backwater Valve Program

13 655625 Indian Crk Fr Otis - Dry Crk

14 655999 FY Recurring Lining Project

15 C Av (N/o) E/o 4th St

16 655996 FY Recurring Replace Project

17 655998 FY Recurring Manhole Project

Transfer in from Operations (Rate revenue)

Developer Contribution or Grants

Cash Available from Previous Years

Year 5 Cash 

On Hand

Year 1 Total 

Revenue

Year 2 Total 

Revenue

Year 3 Total 

Revenue

Year 4 Total 

Revenue

Year 5 Total 

Revenue

$0 $1,000,000 $0 $0 $0 $0

$0 $320,000 $0 $0 $0 $0

$0 $10,000 $0 $0 $0 $0

$0 $110,000 $0 $0 $0 $0

$0 $300,000 $500,000 $1,000,000 $1,000,000 $1,000,000

$0 $2,000,000 $0 $0 $0 $0

$0 $2,000,000 $5,000,000 $3,000,000 $0 $0

$0 $400,000 $1,600,000 $400,000 $0 $0

$0 $250,000 $250,000 $250,000 $250,000 $250,000

$0 $200,000 $250,000 $250,000 $250,000 $0

$0 $50,000 $50,000 $50,000 $50,000 $50,000

$0 $20,000 $20,000 $20,000 $20,000 $20,000

$0 $600,000 $1,200,000 $1,200,000 $1,000,000 $1,000,000

$0 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000

$0 $0 $0 $2,000,000 $0 $0

$0 $0 $1,000,000 $1,000,000 $1,000,000 $1,000,000

$0 $0 $100,000 $100,000 $100,000 $100,000

$0 $8,260,000 $10,970,000 $10,270,000 $4,670,000 $4,420,000

Total Revenue
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Attachment C – Stormwater Prioritization Ranking for Urban 
Drainage Improvements
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Attachment D – Example CIP Ranking Worksheet
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