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1 Executive Summary 

This report summarizes stormwater policy support items as it relates to priority items 

identif ied by the City of  Cedar Rapids. The intent and goal of  this memorandum is to 

provide technical consulting with educational materials and promo tion on policy items. In 

accordance with the City of  Cedar Rapids, priority items were identif ied and ranked by 

importance to ef fectively address educational and promotion components associated 

with policy support task items, as listed below: 

1. Federal and Iowa State Stormwater and Water Quality Guiding Principles 

2. Green Inf rastructure as Stormwater and Water Quality Policy in Cedar Rapids 

3. Green Inf rastructure Cost-Benef its and Maintenance Costs in Cedar Rapids 

4. Promotion of drainage law / civil drainage promotion 

5. Promotion of f lood insurance which incorporates the City’s long term planning 

documents 

1.1 Federal and Iowa State Guiding Stormwater and Water 

Quality Principles 

It is important to summarize a straightforward analysis on what are the core g uiding 

principles of  stormwater management planning and design as desired by the Federal and 

Iowa State level actors. Stormwater policy as def ined on the very planning and operation 

& maintenance baseline in the City of  Cedar Rapids is a policy guideline o n how 

stormwater should be planned and designed in a most ef ficient, effective and sustainable 

way. The most prevalent guiding stormwater planning and design principles, as derived 

f rom Federal and Iowa State policy guidelines are: 

1. Stormwater Management Design Priority Policy:  

STORE Water -> RETAIN Water -> DISCHARGE Water 

2. Water Quality Protection Design Priority Policy: 

PREVENT Pollution -> TREAT Pollution -> DISCHARGE Pollution 

3. Green Inf rastructure as a Stormwater and Water Quality Policy 
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1.2 Green Infrastructure as Stormwater and Water Quality 

Policy in Cedar Rapids 

The City of  Cedar Rapids is beginning to create and implement green inf rastructure 

policies for the following reasons: 

- To address increasing peak f lows and runof f  volume in stormwater systems 

- Compensate or mitigate impervious area 

- Compensate or mitigate increased f requency and intensity of  heavier rainfall events 

- Increase sustainability in the city’s build environment with new city area development 

and old city area redevelopment 

The City of  Cedar Rapids is following the guiding principles for stormwater management 

and water quality protection as desired by the Federal and Iowa State actors. The City of  

Cedar Rapids def ines and unravels the guiding principles in more detailed key concepts:  

Stormwater quantity focuses on reducing the total stormwater volume through the 

existing stormwater system by reducing or eliminating the need to upsize existing gray 

inf rastructure, lessen the burden on the downstream structures and pumps, and reduce 

the amount of  f looding in critical areas which can all have varying cost benef its.  

Stormwater quality primarily focuses on environmental benef its by removing and 

reducing suspended solids and harmful pollutants from entering stormwater 

inf rastructure or natural waterways. There are some cost benef its through stormwater 

quality which reduce the f requency for maintenance of  the existing gray inf rastructure by 

capturing more suspended solids and sediment. There are also benef its for water quality 

standards imposed from the clean water act, consent decrees, or other regulatory 

requirements.  

Green infrastructure is an ef fective way to manage stormwater in a way that is 

sustainable, environmentally f riendly, and cost ef fective when compared to upsizing gray 

inf rastructure. While green inf rastructure serves many purposes, the main benef its 

include improving stormwater quality and quantity. These benef its occur through 

processes which include storage, f iltration, infiltration, evaporation, and 

evapotranspiration.  

 
The EPA assembled a three step approach to guide municipalities from policy 
implementation to successful practices. The three step approach is as following: 

1. The f irst step includes: 

• Developing a funding source,  

• Creating improved storm water ordinances, and  

• Code review to eliminate codes that conf lict with green practices.   

2. The second step includes: 

• Development of  demonstration/pilot projects,  

• Provide education and outreach programs, and  
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• Establish incentives.   

3. Finally, the third step includes: 

• Utilize green inf rastructure on high prof ile projects, and  

• Provide fee discounts to achieve high participation rates.  

 

The City of  Cedar Rapids is very well on its way to adopt EPA’s three step approach. 

The qualitative assessment of  the City’s implementat ion of EPA’s three step approach 

suggests that the approach has an acceptable level of  applicability for successful green 

inf rastructure practices serving stormwater and water quality objectives. It also clearly 

identif ies some local implementation limitations that should be overcome with smart local 

planning and engineering solutions: 

- Green inf rastructure technical constructability 

- Unclear technical and environmental pollution abatement performance of the 

dif ferent best available green inf rastructure technologies 

- Dif f iculties in selecting the appropriate green inf rastructure technology  

- Dif f iculties in selecting the appropriate spatial scale level (plot, street, neighborhood 

or regional scale levels might all be feasible in the diversity of city and watershed 

environments) 

- Green inf rastructure operation & maintenance feasibility and responsibilities 

- Legal ownership issues  

- Issues arising f rom resident, business and project developer considerations 

- Green inf rastructure af fordability in terms of  cost-benefits and maintenance costs  

- Preventing technical and organizational counter-productivity in green inf rastructure 

development  

1.3 Green Infrastructure Cost-Benefits and Maintenance 

Costs in Cedar Rapids 

Capital costs and maintenance costs are both essential components for analyzing cost -

benef its of  green inf rastructure.  

• Capital costs include planning, implementation, and construction which are costs 

seen until construction is complete.  

• Maintenance costs include the annual commitment and ef fort in personnel and 

equipment that is needed to keep these systems in good working order which 

occur af ter construction is complete.  

Each scale of  green inf rastructure implementation has varying level of  costs/benef its and 

the right scale system should be evaluated for existing site conditions to determine 

greatest cost benef it for the area. The amount of  maintenance required varies as well 

according to the type of inf rastructure installed. 
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Data on maintenance costs show that the more complicated systems and specific 

aesthetic treatments that are incorporated into the BMP, the higher capital and 

maintenance costs will be. The improvement should be selected that match capital or 

maintenance constraints and commitments. 

Annual maintenance and reconstruction costs associated with green inf rastructure 

projects must be taken into account during the planning and design of  projects.  It is 

typically these re-occurring costs that are challenging for municipal maintenance 

departments and project developers on implementing green inf rastructure practices. 

Owners will generally select designs and materials that require the least amount of  future 

maintenance, unless economically advantageous, or considerable amount  of publicity 

can be derived f rom the installation. 

Several cost-benef its and maintenance cost tools are available, such as:  

EPA 2016 update of the Stormwater Calculator: 

https://www.epa.gov/water-research/national-stormwater-calculator 

Urban Drainage and Flood Control District’s BMP-REALCOST tool: 

https://udfcd.org/software 

While these tools are a reasonable resource, data should be tracked on a local level to 

compare actual seen costs f rom the nation average costs that are provided with these 

estimating tools. 

Further green inf rastructure cost-benef its and maintenance costs policy considerations 

that are very important, are the following: 

- Local and detailed cost-benefits and maintenance costs should be incorporated in 

the City’s existing f inancial structure of  overall economic and spatial planning 

throughout every City department  

- The cost-benef its and maintenance cost responsibilities parallel to legal ownership of  

green inf rastructure should be carefully analyzed and economized  

- Detailed cost-benef its and maintenance costs should be regarded as a long -term 

economic planning ef fort with constructive dialogue between the City and project 

developers and with appropriate citizen engagement 

- A long-term green inf rastructure economic planning policy is highly desirable for the 

City of  Cedar Rapids. The Envision Cedar Rapids Plan document outlines planning 

and policy for a greener Cedar Rapids. Green inf rastructure economic planning 

policy should be integrated well in this or additional policies  

1.4 Drainage Law/ Civil Law Promotion 

Iowa relies on a broad system of drainage-related laws established in several forms: 

common law, statutory law, and case law. City Ordinance CHAPTER 72 - 

STORMWATER MANAGEMENT ORDINANCE was developed to better address some 

of  the legal issues and improve the well-being of  every resident. 

Current indiviual, residential, homeowner’s associaton or businesses drainage law 

knowledge might of ten be substandard. Some of the knowledge, awareness and 

understanding subjects relevant to every stakeholder involved in drainage are:  

https://www.epa.gov/water-research/national-stormwater-calculator
https://udfcd.org/software
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- Property owner drainage installation and maintenance responsibilities  

- Understanding of  drainage technology including definitions such as tile lines, risers, 

standpipes, blockage, drainage diversion and others 

- Tile lines installation and other drainage improvements placement on public and 

private property 

- Drainage easements 

- Drainage responsibilities of public agencies including the City of  Cedar Rapids 

- Reference design & build drainage manuals 

- Drainage f inance and subsidies opportunities  

- Drainage f inance sharing with benef ited adjacent lands 

- Legal and practical guidelines in relation to hiring drainage contractors 

- Legal and mediation guidelines how to deal with property owners obstructing 

drainage 

- Others 

First Step – Collect Data 

Information should be collected that identif ies knowledge, awareness and understanding 

of  drainage law by individuals, homeowner’s association or businesses for specified 

subjects among others. 

In addition this data should be presented in combination with f lood inundation risk area 

maps. Also it should be made possible to relate this data to  investment priorities based 

on cost-benef it effectiveness of public drainage and f lood risk mitigation measures.  

Second Step – Work with Partners 

Steps should be taken to work with regional and local stormwater partners including 

watershed organizations, project developers, agricultural f irms and resident coalitions for 

addressing civil drainage issues.  

Third Step – Promotion 

Promotion of Drainage Law; Based on the Step One assessment promotion material 

should be developed for different target groups identified in Step Two, but with a general 

approach covering essential subjects. Promotion can be implemented through different 

means including brochures, social media, other media, advertisements, City of Cedar 

Rapids website.  

Fourth Step – Future Planning 

Based on the f irst three steps many issues regarding Drainage Law will arise f rom the 

stakeholders involved. Several Drainage Law subjects will be identif ied and re-identif ied 

and should be documented in a Drainage Law database. In the future of  the City’s 

stormwater and drainage inf rastructure this database would serve as the basic reference 

point for both Drainage Law development and stormwater and green inf rastructure 

planning. 
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For example one of  the most emerging law issues is that the City currently has a policy 

regarding encroachment within drainage easements for new properties; however, a 

policy is required for removing previously installed items from drainage easements.   

1.5 Flood Insurance Promotion 

TM 6.0 of  the 2016 Stormwater Master Plan provided background on the National Flood 

Insurance Program.  

The National Flood Insurance Program’s Community Rating System (CRS) is a voluntary 

incentive program managed by FEMA that recognizes and encourages communities to 

enact regulatory standards that exceed NFIP minimums and that are more appropriate 

for local conditions. 

Cedar Rapids Public Works Department is the administrator for this program in the City 

to help reduce the rates for the residents and to track the signif icant work done by the 

City. Cedar Rapids received a CRS Class 6 Rating on May 1, 2014 with a score of  2,311 

points (189 points shy of receiving a Class 5 rating). This new rating resulted in a two 

class improvement f rom CRS Class 8 to a CRS Class 6. 

The City of  Cedar Rapids Code of  Ordinance def ine in CHAPTER 32B - FLOODPLAIN 

MANAGEMENT ORDINANACE def ine the City’s authority and legal requirements and 

actions of  the city in areas that have higher levels of  risks as granted by Iowa. 

Promotion of f lood insurance should be in regards to Chapter 364 of  the Code of  Iowa 

grants cities the authority, except as expressly limited by the Constitution and if  not 

inconsistent with the laws of  the General Assembly. 

A stepped approach to implement ef fective promotion of the f lood insurance is as 

follows: 

First Step – Model and Collect Base Data 

Model a 100 year f lood plain within the limits of  Cedar Rapids and utilize resources such 

as the FEMA f lood maps to identify unmapped streams.  

Second Step – Develop promotion campaign 

Develop a promotion campaign that can be used to identify who is af fected any why it is 

important to have f lood insurance. This can include targeted public outreach, information 

brochures, branded campaigns, pop-up events, websites, or other advertising.  

Third Step – Future Steps 

Due to the rate and magnitude of  river crests and f requency of  larger rain events over the 

past decade it is recommended that the standard for construction restrict ions change to a 

500 year event. The 100 year event is also listed as the NFIP standard. Start the stepped 

process over involving the 500 year f lood plain and target higher priority locations. 
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1.6 Reader’s Guide 

The organization of  this technical memorandum is a brief  synopsis of the Federal and 

Iowa State guiding principles for stormwater management. And more important about the 

City’s current ef forts and recommendations for each priority policy item. Furthermore it 

includes local and nationwide case studies to provide the reader with more information in 

regard of  green inf rastructure as stormwater and water quality policy and cost benef it 

information, a stepped policy for consideration, and recommendations.  

The following sections provide a baseline of  Cedar Rapids’ current policies and practices 

related to stormwater policy, green inf rastructure, drainage law, and for the national f lood 

insurance program. These will serve as a point of  comparison for identifying potential 

improvements and issues. 

The conclusion summarizes general recommendations and proposes next steps in terms 

of  policy development and implementation. 
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2 Federal and Iowa State Guiding Stormwater 

and Water Quality Principles 

2.1 Stormwater Management Design Priority Policy 

The core stormwater management design priority policy as desired by the Federal and 

Iowa State level actors is a strong preference for: reducing peak d ischarges, decreasing 

Times of  Concentration, increasing travel times f rom upstream to downstream a total 

watershed catchment area and increasing sub-catchment watershed retention times. The 

reason behind this guiding principle is: (I) reducing local City f lood inundation risks and 

(II) reducing inf low f rom watershed catchments and sub-catchments into Federal and 

State waters including rivers, channels and lakes. City stormwater management Best -

Management-Practice (BMP) planning and design should therefore be prioritized in the 

following sequence: 

1. Storing water in plot and street soils, inf iltration strips, vegetation, green roof tops, 

home water barrels, gardens and garden/plot subsurface storage and many other 

plot-to-plot and street-to-street storage solutions. 

2. Retaining water in open channels, piped storm water and drainage networks, water 

detention basins, neighborhood-scale subsurface storage, wet ponds, wetland, water 

squares and many other neighborhood-to-neighborhood solutions and, with lower 

preference, solutions further downstream watershed catchment areas in regional 

watersheds and river basins. 

3. Discharging water f rom upstream watersheds into downstream watersheds should 

be reduced as much as possible towards sustainable watershed system desired 

discharge rates and parameters, within the City capacity limits of spatial planning, 

available inf rastructure, sustainable technology availability and Best -Management-

Practice af fordability.  

Figure 2-1: Flow Chart Stormwater Design Priorities 

2.2 Water Quality Protection Design Priority Policy 

In line with stormwater management planning and design priority policy, water quality 

protection design priority policy addresses a similar guiding principle as desired by 

Federal and Iowa State actors. City water quality protection BMP planning and design 

should therefore be prioritized in the following sequence: 

1. Water pollution prevention at the source to prevent pollutants to enter vulnerable 

groundwater and surface water can be established by material, water, food and 

STORE

Water

RETAIN

Water

DISCHARGE

Water
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waste recycling and certain local inf iltration and treatment measures. It prevents the 

accumulation of  pollutants further downstream the watershed. 

2. Treating water pollution or Isolation through decentralized and centralized 

wastewater treatment including wet ponds, (constructed) urban wetlands, inf iltration 

beds and other street-to-neighborhood level (vegetative) treatment trains. Isolating 

water, soil or groundwater pollution has the lowest preference and is not desirable. 

3. Discharging water pollution should be reduced as must as possible to prevent 

polluted City water inf low into Federal and Iowa State watersheds including rivers, 

channels and lakes.  

 

 

Figure 2-2: Flow Chart Water Quality Protection Design Priorities 

2.3 Green Infrastructure as a Stormwater and Water 

Quality Concept 

Parallel to stormwater management and water quality policies, Green Inf rastructure is a 

guiding principle for the planning, design and development of new inf rastructure as 

desired by Federal, State and City actors. Green inf rastructure is a concept and 

methodology that both promotes and serves the summarized stormwater and water 

quality guiding design priority policies. Further green inf rastructure considerations can be 

summarized into the following key concepts: 

1. Green Inf rastructure is the design and implementation of  sustainable technology to 

achieve desirable storm water design and water quality objectives (among others).  

2. Green Inf rastructure is subject to both stormwater design priority policy and water 

quality protection design priority policy. 

3. Green Inf rastructure in general, also is a common referred to design principle that 

prioritizes a more sustainable civil design approach with increased vegetation, more 

sustainable material selection and application, and inclusiveness of  eco-technology 

applied for innovating conservative gray civil design of infrastructure.  

4. Green Inf rastructure also is a general planning concept that serves the purpose of  

environmental and natural resource conservation including the circular economic 

principles of  water, energy, waste/materials and food recycling. 

5. ‘Envision’ is a United States and nationwide accepted f ramework, guideline and 

qualif ication system for the planning and design of  Green Inf rastructure. It is a very 

workable and accepted methodology for project based design and long term Green 

Inf rastructure planning by City, State and Federal stakeholders involved having 

responsibilities in public works and inf rastructure. 

PREVENT

Pollution

TREAT

Pollution

DISCHARGE

Pollution
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3 Green Infrastructure as Stormwater and 

Water Quality Policy in Cedar Rapids 

3.1 Introduction 

Many communities like Cedar Rapids are beginning to create and implement green 

inf rastructure policies or green inf rastructure master plans to address increasing peak 

f lows and runof f  volume in existing storm water systems caused by development, 

increased impervious area, and increased f requency of  heavier rain events. These along 

with other factors lead the existing system to become undersized for the current demand 

and increase the need to upsize the storm sewer network to accommodate the 5 year 

rain event. In addition to meeting the increased volume demand, there are also other 

strong drivers that communities are facing which create the need to implement a green 

inf rastructure master plan or green inf rastructure policy such as explicit regulatory goals, 

consent decrees, or self -initiated water quality improvement goals.  

Cedar Rapids incentivizes the use of  green inf rastructure to capture stormwater on site 

by of fering a water quality and quantity credit on the land owner’s stormwater utility fee. 

While the City has completed several green inf rastructure pilot projects, there is not a 

current policy on green inf rastructure practices citywide. However, the City has identif ied 

the need to develop a green inf rastructure master plan to help address some of  these 

items and reduce the load on the system. Advancing the use of  green inf rastructure was 

initially laid out in the Cedar Rapids Stormwater Master Plan in 2016:  “Modernizing 

existing stormwater inf rastructure simply by upsizing existing gray infrastructure and 

enlarging existing detention basins to handle increased rainfall events is extraordinarily 

expensive. Many communities are in various stages of  developing and implementing 

stormwater policies based upon green inf rastructure to promote inf iltration and preserve 

natural open space, thereby preventing additional runof f. With many areas within the 

City’s stormwater system identif ied as ‘problematic’ during rainfall events, green 

inf rastructure policies implemented by the City can reduce runof f  rates and prevent 

exasperating existing problems.” [Source: Stormwater Master Plan, Volume 1, 2016] 

The City of  Cedar Rapids is following the guiding principles for stormwater management 

and water quality protection as desired by the Federal and Iowa State actors. The City of  

Cedar Rapids def ines and unravels the guiding principles in more detailed key concepts: 

Stormwater quantity focuses on reducing the total stormwater volume through the 

existing stormwater system by reducing or eliminating the need to upsize existing gray 

inf rastructure, lessen the burden on the downstream structures and pumps, and reduce 

the amount of  f looding in critical areas which can all have varying cost benef its.  

Stormwater quality primarily focuses on environmental benef its by removing and 

reducing suspended solids and harmful pollutants from entering stormwater 

inf rastructure or natural waterways. There are some cost benef its through stormwater 

quality which reduce the f requency for maintenance of  the existing gray inf rastructure by 

capturing more suspended solids and sediment. There are also benef its for water quality 

standards imposed from the clean water act, consent decrees, or other regulatory 

requirements.  
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Green infrastructure is an ef fective way to manage stormwater in a way that is 

sustainable, environmentally f riendly, and cost ef fective when compared to upsizing gray 

inf rastructure. While green inf rastructure serves many purposes, the main benef its 

include improving stormwater quality and quantity. These benef its occur through 

processes which include storage, f iltration, infiltration, evaporation, and 

evapotranspiration.  

3.2 EPA Green Infrastructure Policy Implementation in 

Cedar Rapids 

3.2.1 EPA Green Infrastructure Policy 

As discussed in Technical Memorandum #6.0, upon reviewing twelve municipal green 

inf rastructure programs relevant to stormwater management and water quality protection, 

across the country. The EPA assembled a three step approach to guide municipalities 

f rom policy implementation to successful practices.   

The following paragraphs will systematically go through each step and discuss the City’s 

progress in addressing that issue. 

3.2.2 First Step – Funding Source, Ordinances, & Codes 

 Developing a Funding Source 

The City developed a stormwater funding source in February of  1023 by adopting 

Chapter 72 of  the City’s Code.  This Chapter created a Stormwater Utility authorized to 

levy; fees, charges, and f ines for the purpose of expenses associated with the 

stormwater utility.  Fees generated under this system are based on an ERU (Equivalent 

Rate Unit) of  4,356 square feet of  imperious area which is the average imperv ious area 

of  a residential property located within the City.  The original ERU rate was increased 

approximately 10% increase in March of  2018. 

Accounting for the recent rate increase, the budget for FY 2018 stormwater CIP budget 

is expected to be $5.1 million, of  which approximately $2.6 million is available for CIP 

projects.  With total estimated stormwater project costs for the City to be in excess of  

$100 million, the City is targeting very limited resources at signif icant storm water needs.  

Trying to develop any new stormwater program let alone a green inf rastructure program 

with limited funds is a serious challenge, but trying to develop a program with so many 

other stormwater needs will take partners.  

As mentioned previously, stormwater management ut ilizing green inf rastructure is 

generally more expensive than stormwater management using gray inf rastructure 

practices.  Common sense tells us green inf rastructure were less expensive, then 

developers would be installing green inf iltration practices and communities would not 

need to establish incentive programs encouraging their use.  There are a variety of  

reasons for the additional costs, these include; 

• Green inf rastructure construction costs are more expensive, 
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• Iowa soils are typically clayey soils, the low-permeability of clayey soils do not 

allow designers to take advantage of  cost reductions associated with sandy soils, 

and 

• Green inf rastructure has higher maintenance costs. 

Numerous articles and studies regarding the cost benef it of green inf rastructure over 

traditional storm water control practices, common referred to as “gray” inf rastructure.  

The issue is many of  these studies are focused on communities that have combined 

sewer systems and are in need of  reconstructing an entirely new system to eliminate 

overf lows, or reduce the number of  overf lows from existing combined systems.  The 

cost-benef it analysis from these communities often provide a dollar amount associated 

with the reduction of  overflows, as a result, the cost-benef it analysis associated with 

utilizing “green” inf rastructure to ef f iciently capture and re-use storm water on-site 

compares favorably with a traditional “gray” storm water capture and transport system. 

Even though Cedar Rapids does not have a combined sewer system the City should see 

G.I. as an asset management tool to extend the life and capacity of its existing gray 

system located nearer the discharge locations closer to the river, and not as a 

mechanism to downsize proposed gray inf rastructure or a method of  reducing storm 

water construction costs.  

With limited monetary funds the City of  Cedar Rapids should actively promote storm 

water inf iltration and runof f  reduction techniques throughout its existing drainage basins 

focusing on new developments and larger existing paved areas.  The City should focus 

on providing inf iltration practices on new and existing roadways as well as larger 

impervious areas such as, private/public parking lots, playgrounds, car dealerships, etc. 

within high-priority drainage basins where existing inf rastructure is known to be 

inadequate.  Studies show that the installation of  stand-alone green inf rastructure 

practices are more expensive than incorporating those same practices within a proposed 

project.   

 Creating Improved Stormwater Ordinances 

If  and when the City decides to embrace green inf rastructure and mandate its use 

throughout the City, then improved storm water ordinances will be required.  Until that 

time, the City should continue to implement green inf rastructure practices on City funded 

projects and monitor and evaluate their overall performance.  Monitoring and evaluation 

should include; construction costs trends, required maintenance, maintenance costs, 

system lifespan, effectiveness in nutrient removal, and stormwater diversion rates.   

EPA is now developing guidance for state permit writers that will expand the 

requirements for using green inf rastructure to meet MS4 permit requirements.[6]  To 

prepare for the eventual creation of  improved stormwater ordinances the City should 

begin reviewing codes and policies from successful green inf rastructure programs.  As 

stated previously in TM #6, green inf rastructure requires a holistic approach by the use of  

natural and constructed systems at the site level, the neighborhood level, and at the 

regional level.  

At the site level, the goal is to eliminate runof f  for smaller storm events and to reduce 

runof f  peaks and volumes f rom larger storm events.  The advantage of  site level green 
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inf rastructure is they capture the stormwater at the source reducing  of fsite runoff which 

can lead to erosion, sedimentation, and scour of downstream water bodies.   

Neighborhood level green inf rastructure incorporates modifications in existing 

comprehensive planning policies to require the use of  green inf rastructure stormwater 

management techniques for public retrof it projects.  

At the regional level green inf rastructure consists of protecting and preserving existing 

natural areas.  These areas can be located adjacent to or located within the City limits 

and may include wetlands, forested areas, steep hill sides and buf fer areas b etween 

uplands and rivers or streams.  The City may evaluate the possibility of creating an ERU 

bank, where developers are awarded ERU credits for protecting and preserving sensitive 

areas in perpetuity.  The goal here is to establish policies to direct developers away f rom 

sensitive lands and buf fer areas and towards areas the City is actively promoting for 

development.  

 Code Review to Eliminate Codes Conflicting with Green Practices 

A successful program requires all parties to be moving towards a common g oal.  

Developing a green inf rastructure program is not just a stormwater issue, but also a 

development issue, a maintenance issue, a political issue, and above all a transportation 

issue (since the majority of  stormwater run-of f  is generated f rom public roadways).  

Tasking a small group of  staff members with developing a green inf rastructure program 

without signif icant and continual input f rom other Departments will result in resentment 

between Departments and ultimately severe inef f iciencies within the pro gram or 

complete failure of  the program.  Incorporating green inf rastructure practices within the 

right-of -way on one project while adding additional travel lanes, sidewalks, paved 

shoulders, paved medians or paved right-of-ways on another is counterproductive and 

will send mixed signals to both the design community and the residents. 

Evaluating existing codes, standards and policies is a difficult task and should be viewed 

as a team ef fort across all Departments.  The f irst cut should include all policies and 

codes which promote or encourage impermeable surface construction, and as a result, 

are conf lict with green inf rastructure practices.  As the review continues, items such as 

sidewalks and creating a “pedestrian f riendly” or “walkable” community will become 

areas requiring further discussion.  The ADA minimum width for sidewalks located further 

than 2 feet f rom the back of  curb to be 4 feet wide. Current City standards for sidewalk 

widths vary between 4 and 6 feet and are determined according to street c lassification; 

with minor arterial and major arterial streets requiring sidewalks widths of  either 5 or 6 

feet. The author of  this memo is not suggesting that all future sidewalks throughout the 

City be installed at the minimum 4-foot width required by ADA, but setting minimum 

widths based on street classif ication and not projected usage may be cause for 

discussion.   

Bottom line is the development of  a green inf rastructure program will likely result in 

questioning and possibly modifying policies and guidelines that have been in place over 

a signif icant number of  years.  Many internal departments and/or staf f have become 

entrenched in the existing policies, as a result, education of  staff and policy makers will 

be required prior to implementing changes.  Slowly phasing in green inf rastructure 

practices on City funded projects while policy reviews are ongoing will assist the City in 
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documenting how these changes may af fect development costs and lead to further 

discussions with the development community. 

3.2.3 Second Step – Pilot Projects, Education & Outreach, and 
Incentives 

 Development of Demonstration Pilot Projects 

The City of  Cedar Rapids has installed several pilot projects over the past several years 

to evaluate and study their ef fectiveness.  Informational signs were installed near the 

projects following construction completion explaining the function of the stormwater 

project.   

It is imperative that the City maintains and monitors their completed demonstration 

projects.  Without proper maintenance the completed projects can become aesthetically 

unappealing and sour the general public towards future projects. Monitoring the existing 

and proposed pilot projects may reveal trends that will prove useful in developing future 

green inf rastructure policies, such as; 

• Are construction costs trending downward as additional projects are design and 

bid? 

• Are mono-cultural or multi-cultural vegetative projects more aesthetically 

appeasing and is there a dif ference in maintenance costs between the options? 

• What water quality improvements are being accomplished in the practice?  

(Nitrate and phosphorus removal, reduction in turbidity, temperature reduction) 

• How quickly do forebays become f illed with sediment and require cleaning? 

• Identify all maintenance costs associated with individual project. 

The importance of  pilot projects is the knowledge gained f rom the pilot project. Installing 

project af ter project without allowing sufficient time to determine the actual cost of  a 

project or overall ef fectiveness of a project can lead to projects having the same mode of  

failure. The bio-swale installed along Wenig Road NE was vegetated with a single 

species, the bio-swales installed along Council Street NE and Boyson Road NE were 

planted using multiple types of  flowering natives.  How does this single variation ef fect 

the project?  Are construction costs higher?  Are maintenance costs higher?  Is the 

f inished project more or less aesthetically appealing?  Maybe more importantly, one bio-

swale project was located near a high school and ano ther was located near an 

elementary school; has there any issue with children playing in or near the bio -swales? 

Implementation of  a green inf rastructure program is not a race; taking time and learning 

f rom completed projects is necessary. 

 Provide Education and Outreach Programs 

The development of  initial educational and outreach programs should focus on meeting 

any existing or proposed MS4 requirements. 

Life Cycle and Payback Analysis. The author of  this memo suggests creating a 

spreadsheet which includes a life cycle cost analysis and a payback period analysis for 
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various types of  green inf rastructure projects, and using these analyses in a targeted 

outreach program focusing in high priority run-of f areas identif ied within the Stormwater 

Master Plan.  The life cycle cost is the total cost a high ERU property owner would incur 

over the entire lifespan of the proposed infrastructure.  For instance, if  a property owner 

is considering resurfacing an asphalt parking lot then the spreadsheet would evaluate the 

following costs; 

Option #1 – Removal and replacement of  asphalt. Construction costs, required 

maintenance costs (asphalt sealing and patching), and ERU costs with no reduction 

credits. 

Option #2 – Asphalt removal and installation of  permeable pavement.  

Construction costs, BMP Cost-Share Program Incentive, annual maintenance costs 

(vacuuming, installation of  clean chips, reporting/inspection), and ERU credits for 

inf iltration practices (which may include pavement and other impervious areas).  

Option #3 – Asphalt removal and replacement with construction of adjacent bio-swale. 

Construction costs, BMP Cost-Share Program Incentive, annual maintenance costs 

(mulch application, weeding, re-planting, etc.), and ERU credits for inf iltration practices 

(which may include pavement and other impervious areas). 

The payback period would identify the time it takes the customer to recover the initial 

higher construction costs through a reduction in total ERU count (reduced stormwater 

utility fee) and the cost share. 

Performing life cycle and payback analysis for high ERU customers prior to developing a 

targeted outreach program will prove benef icial to both City Staf f and the customer.  The 

analysis will allow staf f  the opportunity to see f irsthand whether the cost share and ERU 

credit programs are an ef fective tool for promoting and developing green inf rastructure 

projects.  Customers will be more open to staf f and proposed green improvements if they 

are provided ‘draft’ project payback analysis demonstrating how their project can save 

money while providing a benef it to the community.  Generally, payback on projects in the 

seven to f ifteen year timeframes are considered acceptable (industry dependent).  

During the outreach program the author envisions one-on-one meetings with individual 

clients where the life cycle costs and payback analysis are discussed.  By working with 

directly with customers and identifying projects where they can save money and the City 

can save stormwater pipe capacity will build lasting partnerships.  

Improve Website.  Locating educational materials, rebates, or program information on 

the City’s existing website is dif ficult even when you know what information you are 

seeking.  The City has completed several green inf rastructure projects and 

photos/descriptions of those projects are not on the City’s website.  The City’s website is 

the f irst location customers will look to obtain educational materials and information on 

completed City projects and on stormwater management issues they have at their 

property. Currently, a viewer can visit the City’s website obtain information on rain 

gardens, native plants and plant guides; and never realize there is a residential cost 

share program.  The website should be upgraded and all related information should be 

presented together in convenient PDFs which can be viewed or downloaded.  A specific 

rebate or credit should be presented with a description of  the inf rastructure practice, a 
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PDF/ slideshow of  how the practice is constructed/maintained and the agreement form 

required by the City for approval and authorization for reimbursement.   

Incentive and Rebate Programs. Prior to implementing a full scale green inf rastructure 

program the City should analyze its existing residential Cost-Share Program and 

determine if  the benef its exceed the program costs.  According to the January 2018 

Stormwater Commission Meeting notes the “total allocated for FY18 for the EZ program 

(for residential properties only) is $11,648.75, and includes three rain gardens, two soil 

quality restorations, two porous pavements, and one bioretention cell”.  With only eight 

residential green inf rastructure projects slated for FY18 the City needs to address 

several question regarding this program.  

• Does it make economic sense for the program to continue? 

• Are there other factors for continuing this program - does the residential program 

satisfy MS4 outreach and/or public education requirements? 

• Are the proposed BMPs functioning properly and are they being 

located/proposed in high priority watersheds? 

• Does this program miss its intended audience?  What is the average parcel size 

for the previously approved BMPs?  Large parcels usually have a lower overall 

percent of  lot impervious area. 

• How might the program be more successful? 

The BMP Cost-Share program is a program where the City of  Cedar Rapids is asking 

residents to invest their time and money (initial construction and future maintenance) by 

designing, constructing, and maintaining a BMP that will benef it the City’s existing storm 

sewer system; in exchange the City will pay up to 50% of  the initial BMP construction 

costs.  Assuming annual maintenance is performed, the BMP is located in a high priority 

watershed, and it functions as designed; this is a good deal for the City, but maybe not 

so much for the resident.  Rather than a cost share program, maybe the City should 

consider a rebate program that requires the resident to invest time and labor into the 

project and not f inancial resources.  The City of  Ames has a “Smart Watersheds” 

program that of fers established rebates for various green inf rastructure practices.  

According to City officials, the materials for most rebate projects can be completed with 

little to no cost f rom residents, thus only requiring elbow grease f rom the residents.  

The following paragraphs provide suggestions that might help increase the participation 

level for the residential BMP cost share program. 

• Develop a single PDF for each BMP cost-share the City of fers to its residents.  

The City needs to provide concise informative documents to their target 

audience, consisting of the following information; 

• Power point presentation describing the BMP including; benefits of that BMP, 

disadvantages, color photographs of completed projects, and plan view/cross 

sectional drawings depicting the f inished product) 

• Step-by-step methodology describing how to design and construct the proposed 

BMP with color photographs depicting the process (referencing the Iowa 

Stormwater Management Manual and the Iowa Rain Garden Design and 
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Installation Manuals is f ine, but these documents were written for the Design 

Professional and not for the average customer). 

• Eliminate the Either create user f riendly locked excel spreadsheets to perform 

the design calculations, or create a PDF that identif ies terminology as it walks the 

user the required calculations, 

• BMP Application Form including the Terms and Conditions of  the Agreement. 

• Create revised design checklists for the proposed BMPs that incorporates 

information commonly utilized by stormwater professionals, but is likely obscure 

to the average homeowner.  Much of  this information could be incorporated into a 

locked but interactive excel spreadsheet, where the homeowner inputs values 

and the calculations are performed automatically.   

Additional Outreach Programs. Depending upon staf fing availability the City may 

incorporate the following into their existing programs. 

• Provide additional City sponsored BMP educational seminars, which include 

design workshops and visits to recently completed projects,  

• Sponsor events such as; tree and native vegetation plantings on City owned 

properties, or promote rain garden / bio-cell construction projects at schools golf 

courses, or within right-of -way areas. 

• Develop “Adopt-a-BMP” program similar to “Adopt-a-Roadway”.  ERU reduction 

credits can be provided to organizations that perform volunteer maintenance 

(litter and weed removal) on existing City BMP inf rastructure.  When the BMPS 

require additional mulch or re-establish vegetation, additional ERU reduction 

credits can be provided for spreading and planting city-supplied materials.  A sign 

stating; “BMP Adopted by Collins Radio Company” can be installed to promote 

sponsorship.  

 Create a Priority Map 

Develop an easy to refer to table and map which outlines high priority areas that lead to 

the biggest cost benefit for green inf rastructure implementation that can utilize existing 

site conditions instead of costly modifications to existing soil or spending money on low 

priority areas where the cost benef it is very low.  
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Table 3-1: Green Infrastructure Priority Selection Table 

 
*Source: Innovative & Integrated Stormwater Management published by New York City 

Department of Environmental Protection, Bureau of Environmental Planning and Analysis 

The Priority map should coincide with the USGS soils map as a base point for 

preliminary investigation. Areas which are highlighted as sandy soils should be 

considered a higher priority for green inf rastructure inf iltration practices while standalone 

retrof it projects where soil suitability is low and available space is low should be listed as 

a low priority. Priority areas should also include areas which can incorporate green 

inf rastructure as a lower cost alternative to upsizing pipe or where adjacent projects are 

already planned for. 

 Establish Incentives 

Incentives and credits were established under Chapter 72 Section 305 and are brief ly 

described below; 

1. Water Quality and Quantity Credit.  The water quality credit is an ERU reduction for 

the installation and maintenance of  stormwater inf iltration practices in accordance with 

the Iowa Stormwater Manual.  This credit is based upon the “percentage of  lot 

impervious area run-of f  inf iltrated in a 1.25” rain event”.  The maximum ERU reduction is 

40%. 

2. Discharge to a Major Waterway Credit.  The purpose of  this credit is to provide an 

ERU reduction for lots that discharge directly to the Cedar River and do not utilize any 

stormwater inf rastructure installed and maintained by the City of  Cedar Rapids.  The 

ERU reduction is based upon dividing the area of  the lot which directly drains to the river 

by the total lot area and dividing this f raction by ten.  The maximum ERU reduction is 

10%.   

Highest Priority
Soil 

Suitability

Sapce 

Availability

Lowest Priority

On-Site Vegetated Infiltration: 

Raingardens, Bioretention

Subsurafce Infiltration and Green Roof: 

Permeable pavement, infiltration 

trenches, green roof

Vegetated Detention with Treatment: 

Vegetated open swales, constructed 

wetlands, biorentention with underdrains, 

dry/wet Ponds

Physical Treatment and Green Roof: 

Permeable pavement with underground 

storage, infiltration trenches, turf fields, 

green roofs

HighHigh

LowLow

HighLow

LowHigh
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3. Education Credit. This credit is an ERU “reduction for lots that develop and annually 

implement a City-approved stormwater education program”.  The maximum allowed ERU 

reduction is 50% for tax-exempt institutions and 25% for all other lots.  The amount of  

reduction allowed will be determined by the City and is required to be renewed annually.  

4. Pervious Non-Compacted Gravel Credit.  This credit is an “ERU reduction for gravel 

areas that are designed to inf iltrate 1.25” rain and experience minimal vehicular traf f ic”.  

The maximum allowed ERU reduction will be 25% of  the ERUs represented by gravel 

areas that meet the above criteria.   

5. Zero Discharge Credit.  This ERU reduction is “for lots that to not discharge any 

stormwater runof f  from the site either directly or indirectly, before, during, or af ter storms 

up to and including the 100-year 24-hour storm”.  The maximum allowed ERU reduction 

will be 75%. 

6. Stormwater Best Management Practices (BMP) Cost Share Program.  This cost-

share program was established to incentivize BMPs to reduce stormwater runof f  volume 

for properties subject to the stormwater utility fee.  The proposed BMPs are to be 

designed in accordance with the Iowa Stormwater Management Manual.  The cost-share 

program will reimburse up to 50% of  a BMP’s project cost based upon available funding 

in a given f iscal year.  Property owners must submit applications and enter into 

maintenance agreements to be eligible for funding; priority will be given to those 

properties located in watersheds identif ied under the Stormwater Master Plan as high-

priority areas. 

BMP Cost Share Program and Credits.  The Cost Share Program as stated in Chapter 

72 implies reimbursement up to 50% of  a BMP’s project cost when eligible 

reimbursement is actually 50% of  the inf iltration practice cost that go above and beyond 

the required stormwater management for the site.  Due to the additional expense of  

green inf rastructure construction costs and annual maintenance costs the annual 

payback under the current credits and cost share is twenty to thirty years which is more 

than the projected lifespan of  the project.   

On a recent project that successfully utilized the cost share program, the engineer was 

able to take advantage of  an existing sand layer located at a depth of  approximately 4-

feet beneath the site.  This relatively shallow layer of  highly permeability soils provided 

stormwater percolation and storage with minimal cost.  In Cedar Rapids, parcels with 

sandy soils located near the surface that can be utilized in design calculations are 

usually located near the river – where green inf rastructure would serve little purpose.  In 

the Cedar Rapids area it is much more common for site soils to consist of clayey sands 

and clayey silts which provide little assistance when it comes to percolation.  It should be 

noted that during a recent storm event the permeable pavers installed on the above 

mentioned project(less than a year earlier) were not functioning properly.  After reviewing 

the pavers, it was determined that the pavers likely became clogged with debris brought 

onto the site f rom automobile tires over the winter months.   

As mentioned in earlier it appears the reductions in Total ERU Counts and the 50% Cost 

Share level are not adequate incentives entice property owners to install green 

inf rastructure projects. To encourage the development of  green inf rastructure practices in 

the future, The City will need to discuss increasing the ERU reduction credits and 

increasing the Cost–Share reimbursement percentage.  In order to target limited BMP 
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funding, thought may be given to initially increasing the reduction credits and the Cost -

Share percentage in high-priority areas only.   

The development Community expressed concern that their fast-tracked projects cannot 

be tabled for months while their stormwater BMP designs are awaiting review and 

approval by the Stormwater Commission.  As a result, future discussions may include 

providing an expedited review and approval system using an electronic submission, 

distribution, and approval process. 

3.2.4 Third Step – High-Profile Projects & High Participation Rates 

 Utilize Green Infrastructure on High-Profile Projects 

At least two high-prof ile projects are currently under various stages of  design and/or 

construction in Cedar Rapids: Collins Road NE Improvements f rom west of  Twixt Town 

Road to east of  Northland Ave, and 6th Street SW from 33rd Ave SW north to the City 

Services Center.   

The two projects are located on heavily traveled corridors within the City and will provide 

the City invaluable data that can be incorporated into developing the City’s Green 

inf rastructure Program as it moves forward.  The city should evaluate these projects over 

the next several years to determine the sustainability and ef fectiveness of green 

inf rastructure. Areas of  evaluation might include; 

• Cost Comparisons. 

o Stormwater Design Costs (Green vs. Gray), 

o Construction Costs (Green vs. Gray), 

o Annual Maintenance Costs (Green vs. Gray), (maintenance cost shall 

include the cost of  additional staff or maintenance performed by third 

parties), 

o Replacement Costs of  Vegetative Materials. 

• Modif ications to Existing Maintenance Practices. 

o Snow and Ice Control.  Af ter installation of a green practice does the City 

limit the use of  sand/salt within the drainage area?  Does the use of  a 

brine solution af fect vegetative? 

o Fire hydrant f lushing.  Does chlorinated water f lushed f rom hydrants have 

any ef fect on vegetation? 

• Public Perception.   

• Environmental. 

o Water Quality Improvements.  Perform water sampling and testing; total 

suspended solids, phosphorus, nitrogen, etc. to see ef fectiveness of 

system regarding nutrient removal, 

o Water Temperature Improvements.  Perform temperature testing on the 

water to demonstrate the reduction in temperature.  This data can used in 

recommending which green inf rastructure practices in the McCloud 
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watershed would provide the greatest temperature reduction prior to 

entering the only urban trout stream in Iowa. 

 Provide Fee Discounts to Achieve High Participation Rates 

At the stage of  developing a green inf rastructure program the City should focus on 

identifying costs and maintenance requirements for the various BMP practices it wishes 

to implement and not on rapidly expanding the program.   

Install and incorporate green inf rastructure at the highest cost benef it locations 

throughout the city. Greatest cost benef it location can be purely cost or include other 

benef its to consider aside f rom cost are public perception, environmental benef its, and 

other economic benef its. 

In order to ef fectively track typical capital costs, maintenance costs, nutrient reduction, 

and water volume reduction is to track how these green inf rastructure systems are 

performing to provide information specific to Cedar Rapids that will be able to provide 

more reliable information for planning, tracking, and implementation of green 

inf rastructure projects in the future. A successful stormwater monitoring program help 

quantify the benef its of water quality and certain BMP ef fectiveness which can guide 

future implementation and promotion of future ef forts. 
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4 Green Infrastructure Cost-Benefits and 

Maintenance Costs in Cedar Rapids 

4.1 Cost-Benefits of Green Infrastructure Practices 

Capital costs and maintenance costs are both essential components for analyzing cost -

benef it of  green inf rastructure practices.  

• Capital costs include planning, implementation, and construction which are costs 

seen until construction is complete.  

• Maintenance costs include the annual commitment and ef fort in personnel and 

equipment that is needed to keep these systems in good working order which 

occur af ter construction is complete.  

While green inf rastructure is a relatively new way of  managing stormwater, systems have 

been around long enough to provide general expectations for implementation and 

maintenance costs. Similar to gray stormwater management systems, g reen 

inf rastructure systems require maintenance which have a varying cost component 

depending on the type of  system. To understand maintenance costs associated with 

green inf rastructure, many cities have started pilot projects to evaluate capitol and 

maintenance costs before committing to citywide implementation. Currently, Cedar 

Rapids has an ongoing green inf rastructure pilot program to collect data related to city 

cost, maintenance, and feasibility. 

Green inf rastructure practices can be implemented in three dif ferent ways:  

1. Regional (watershed scale), 

2. Sub-regional (neighborhood scale), and  

3. Widely distributed (smaller scale and single-lot scale).  

Each scale of  green inf rastructure implementation has varying level of  costs/benef its and 

the right scale system should be evaluated for existing site conditions to determine 

greatest cost benef it for the area. The amount of  maintenance required varies as well 

according to the type of inf rastructure installed. For example, permeable pavements 

typically will require routine vacuuming and reinstallation of  a clean granular chips. 

Vacuuming and other routine maintenance in high traf f ic areas may be required more 

f requently or following the winter season.  Vegetative inf rastructure (bio -cells and bio-

swales) require annual weeding, semi-annual litter removal, installation of  new mulch, re-

plantings as aesthetically required, and reconstruction of  the fore bay to remove 

sediment on an as-needed basis. An overview of  capital costs has been provided in the 

following section. While not specific to Cedar Rapids, the range of  costs provide a 

comparison to what other cities have seen.  

Data on maintenance costs show that the more complicated systems and specific 

aesthetic treatments that are incorporated into the BMP, the higher capital and 

maintenance costs will be. The improvement should be selected that match capi tal or 

maintenance constraints and commitments. Choosing the right type of green 

inf rastructure to match with the maintenance commitments is paramount in the long term 

success to the ef fectiveness of the implements. Table 4-1: Typical Maintenance 

Requirements for Common Green Inf rastructure Systems, below, is an outline of  typical 
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maintenance operations for common green inf rastructure systems compiled by the U.S. 

Environmental Protection Agency. 
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Table 4-1: Typical Maintenance Requirements for Common Green Infrastructure Systems 

Type of GI Weeding, Mowing, & 

Watering 

Trash & Debris 

Removal 

Sediment removal, 

draining, & Flushing 

Re-grading & 

Erosion Control 

Seasonal 

Considerations 

Plan & Component 

Replacement 

Monitoring & 

Inspection 

Bioretention 

Cells / Rain 

Gardens 

Necessary on a regular 
basis; more frequent for 
manicured cells, in urban 

areas, or near 

roads/walkways 

Necessary on regular 
basis, particularly in 

urban settings 

As-needed; if water is 
standing for long periods of 

time 

As needed for 
prevention of 

channel formation 
or to repair erosion 

damage 

Snow removal if 
necessary; monitor to 

prevent channel 
formation during 

snowmelt 

Plant replacement as 
necessary; regular mulching 

to minimize weed growth 

Regular monitoring 
and inspection to 
ensure adequate 
infiltration rate 

Rain 

Barrels/Cisterns 

N/A Mesh screen can 
filter out debris 

Water should be removed 
7-10 after a rain event 

Water should drain 
onto stable, non-

eroding soil 

If freezing is common, 
rain barrels should be 

disconnected, and 
stored upside down; 

mosquito dunk may be 

needed during summer 

As necessary Periodically ensure 
water is not running 

into house 
foundations or 
erodible areas 

Swales Necessary on an occasional 

basis for vegetated swales 

Removed as quickly 

as possible to prevent 
channel blockage 

Not necessary unless swale 

is damaged 

Regularly during 

establishment; as 
needed 

subsequently to 
prevent channel 

blockage 

As needed after high 

volume winter storms 
or snowmelt 

Plant replacement as 

necessary if the channel is 
damaged by erosion 

Inspect regularly to 

ensure water is not 
pooling and channel is 

not eroded or 
damaged 

Infiltration 

Basins 

Mowing and weeding 

should be conducted on 
average once per month 

As needed Necessary any time water 

is not infiltrating within 72 
hours 

As needed basis if 

damage is incurred 
during a high 
volume event 

Monitor during 

snowmelt to ensure 
infiltration rate is 

maintained 

May be necessary after basin 

has been in use for several 
years 

Monitor to ensure 

water infiltration 
rates within 72 hours. 
Inspect 1-2 times per 
year for contaminant 

build-up 

Pervious 

Pavement 

Controlled herbicide as 
necessary so as not to 

disturb pavement 

Necessary on regular 
basis, particularly in 

urban settings 

Vacuuming at a minimum 
of 1-2 times per year and 

where present, flushing of 
drainage system 

Sediment should be 
prevented from 

eroding directly onto 
pavement 

Mechanical snow 
removal (plowing) or 

salt; sand not 
recommended 

Damaged pavers replaced 
with spares; small areas can 

also be repaired with 
traditional pavement. Infill, 

can be replaced with a broom 

1-2 times per year; no 
standing water should 

be on surface after a 
rain event. 

Green Roofs Irrigation and fertilization 
regularly during 

establishment; weeding on 

a regular basis 
subsequently 

Necessary on a 
regular basis. Critical 

if debris or dead 

vegetation creates 
fire hazard 

Drains should be inspected 
regularly 

N/A As needed during high 
snowfall volumes 

As needed; frequency will 
depend on vegetation type 

and roof design 

Regular inspections; 
ensure compliance 

with local guidelines 

and / or building 
codes. 

Wetlands Seasonal mowing of 
emergent areas; maintain 
adequate water levels for 

habitat; regular removal of 

weeds/woody growth 

Regular trash and 
debris removal; 
debris should be 
prevented from 

creating areas of 
pooled water 

Sediment removal at a 
predetermined depth of 

sediment accumulated 6-
12"; flushing of 

inflow/outflow 
mechanisms when clogged 

As needed for 
prevention of 

channel formation 

System will be less 
effective in winter, 
inflow should be 

slowed; irrigate during 

dry periods 

As needed; Plant 
replacement as necessary to 

maintain 85% vegetation 
cover of emergent land 

Several 
inspections/yr. and 
following major rain 
events and snowfalls; 

Every 2-3 weeks 
during establishment 

*Source: The Importance of Operation and Maintenance for the Long-Term Success of Green Infrastructure - U.S. Environmental Protection Agency  
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In addition to the cost considerations with maintenance, another important consideration 

for cost benef it of any improvement and green inf rastructure system is timing of  

implementation. Typically, any improvement that is included as part of  an adjacent 

project or planned beforehand with new developments or projects have lower costs than 

the same system that is retrof it into the area. Retrof its  may have new mobilization costs, 

new traf f ic control costs, economies of scale pricing, reconstruction/reconfiguration of 

existing inf rastructure, land acquisition costs, need for additional right -of-way, economic 

costs of road/lane closures, and planning ef fort costs. By intentionally addressing green 

inf rastructure at the beginning of  a project or development, these duplicative costs can 

be reduced or avoided. 

The table below shows common recurring cost ranges f rom varying total project costs . 

Each adjacent project can share or benef it f rom common costs or economies of scale 

pricing to save between 5%-10%.  

Table 4-2: Typical Construction Costs 

 
*Prices were extrapolated to complete the table which values reflect recent Cedar Rapids projects.  

 

The largest cost savings comes from planning and reducing the need for reconstruction 

costs of existing facilities which vary signif icantly depending on project. Retrofit projects 

can be cost prohibitive due to removal of  previously installed inf rastructure, relocating 

existing utilities, retrof itting green inf rastructure into non-ideal areas due to existing 

features, etc.  

A high level look at typical reconstruction and replacement costs to upsize existing gray 

inf rastructure is shown in Table 4-3: High Level Cost of  Pipe Replacement 

. Prices for larger pipe not included with recent Cedar Rapids projects were extrapolated 

to show anticipated costs. 

 $        50,000 $2,000 $3,000 $1,500 $3,000 $2,000 $5,000 

 $      100,000 $5,000 $6,000 $3,000 $6,000 $4,000 $10,000 

 $      250,000 $12,500 $15,000 $7,500 $15,000 $10,000 $25,000 

 $      500,000 $25,000 $30,000 $15,000 $30,000 $20,000 $50,000 

 $      750,000 $37,500 $45,000 $22,500 $45,000 $30,000 $75,000 

 $   1,000,000 $50,000 $60,000 $30,000 $60,000 $40,000 $100,000 

 $   1,500,000 $75,000 $90,000 $45,000 $90,000 $60,000 $150,000 

 $   2,000,000 $100,000 $120,000 $60,000 $120,000 $80,000 $200,000 

 $   3,000,000 $150,000 $180,000 $90,000 $180,000 $120,000 $300,000 

T ypical 

P ro ject  

A mo unt

R o ad/ Lane 

C lo sure

R eco nstruct i

o n o f  

Exist ing 

Infrastructure

Eco no mies o f  Scale 

P ricing (4-10%)
T raff ic C o ntro l (3-6%)M o bilizat io n (4-6%)

Varies Varies
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Table 4-3: High Level Cost of Pipe Replacement 

 

Notes: 1) Costs were taken from bid tabulations of recent Cedar Rapids projects.  

2) Prices for larger pipe were extrapolated.  

3) Trench width standard from SUDAS Manual at 6’ depth.  

Another key factor in the cost benef it of green inf rastructure is siting. Areas that can 

benef it f rom existing soil suitability and space availability have potential to reduce the 

need for pipes to be replaced or upsized and therefore have a larger cost benef it than 

areas that with less desirable siting characteristics. Siting green inf rastructure at the 

downstream end of  a large, impervious site improves both the water quality and water 

quantity benef its. The makeup of  existing soils af fects the selection and performance of  

the green inf rastructure system. For example, inf iltration is improved with Type A and B 

soils and can therefore provide benef its for water quantity. While Type C and D soils are 

more prone to generate runof f , green inf rastructure can still have water quality benef its.  

4.2 Green Infrastructure Maintenance Costs 

Annual maintenance and reconstruction costs associated with green inf rastructure 

projects must be taken into account during the design of  projects.  It is typically these re-

occurring costs that withhold both Maintenance Departments and private developers on 

implementing green inf rastructure practices.  Owners will generally select designs and 

materials that require the least amount of  future maintenance, unless economically 

advantageous, or considerable amount of  publicity can be derived f rom the installation.  

Maintenance and upkeep of  completed projects will greatly inf luence the success of any 

green inf rastructure policy and/or program.  If  over time bio-swales or bio-cells become 

overgrown with weeds or become aesthetically unpleasing to the public; then overall 

discontent with “green” initiatives or policies can result in the removal of  a vegetative 

project or even the end of  the green program.  For a program or policy to become 

successful, the City must identify the responsible party for maintenance, and provide 

additional and suf f icient funding (including staffing) to ensure the appropriate level of  

maintenance is performed.  Assigning additional maintenance duties to already 

overloaded Departments with no additional funding will likely result in discontent towards 

the green inf rastructure program.  

 

Pipe 

Size 

(Inch)

Standard 

Width 

(FT)

Standard 

Volume 

(Per LF)

Pipe 

Costs 

($/LF)

Excavation 

and Haul 

Costs ($/LF)

Backfill 

Costs 

($/LF)

New PCC 

Pavement, 

Full Depth 

($/LF)

Removal of 

Pipe ($/LF)

Total Costs 

($/LF)

15 4.25 0.85  $   100.00  $            6.29  $         8.48  $        95.84  $          3.00  $      213.61 

18 4.5 0.87  $   150.00  $            6.66  $         8.66  $        92.48  $          4.50  $      262.30 

24 5 0.92  $   160.00  $            7.40  $         9.20  $      102.75  $          4.80  $      284.15 

30 5.5 0.93  $   175.00  $            8.14  $         9.32  $      113.03  $          6.13  $      311.61 

36 6 0.92  $   215.00  $            8.88  $         9.15  $      123.30  $          7.53  $      363.86 

42 6.5 0.88  $   275.00  $            9.62  $         8.78  $      133.58  $          9.63  $      436.60 

48 7 0.82  $   350.00  $          10.36  $         8.20  $      143.85  $        14.00  $      526.41 

54 7.5 0.74  $   425.00  $          11.10  $         7.40  $      154.13  $        17.00  $      614.63 

60 8 0.64  $   500.00  $          11.84  $         6.40  $      164.40  $        20.00  $      702.64 

72 9 0.60  $   600.00  $          13.32  $         6.00  $      184.95  $        27.00  $      831.27 
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4.3 Case studies 

The City has a stormwater utility (Utility) authorized to charge a fee for funding the 

stormwater management program. The stormwater utility fee is based on an Equivalent 

Residential Unit (ERU), adopted in 2016. The ERU-based fee approach correlates the 

utility fee to impervious area for a parcel. Impervious area is proportional to runoff 

volume generated and contributed to the storm sewer system. Revenue f rom the utility 

fee helps fund costs associated with the planning, design, land acquisition, construction, 

operation and maintenance, system extension and replacement, and debt service 

associated with the Utility. 

The City’s current def inition of  an ERU is 4,356 square feet of  impervious area. The 

number of  ERUs assigned to each parcel is calculated by dividing the impervious area 

on the parcel by 4,356, and the result is rounded to the nearest whole number. Parcels 

with at least 500 square feet of  impervious area or metered potable water service are 

assigned at least one ERU. The current stormwater ERU fee is $0.1830 per ERU per 

day.  

To compare these rates with other cities across the county the ERU should be 

standardized per 1,000 square feet. Cedar Rapids’ standardized ERU rate is $0.042 per 

1,000 square feet. Cedar Rapids current population is 131,127 people.  

STORMWATER UTILITY RATES FROM OTHER CITIES 

The Southeast Stormwater Association (SESWA)  

Of  the 179 jurisdictions, 92 respondents provided their stormwater rates with an average 

ERU of  $1.91 per 1,000 square feet and are summarized below: 

The average revenue generated in 2017 was $4,107,076 and the average population of 

103,022 people. Respondents indicated that the fee collected varied in terms of  meeting 

urgent stormwater needs: 

• 42% reported that the majority of  this fee meets most of the urgent needs.  

• 32% reported that the fee collected is not enough to meet urgent needs. 

• 8% stated that this meets all stormwater needs.  

The average estimated need to cover stormwater capital improvements over the next 5 

years was estimated to be $19,452,961. 

New York City Department of Environmental Protection, Bureau of Environmental 

Planning and Analysis and assisted by Hazen and Sawyer  

Of  the 34 communities, all respondents implemented some form of stormwater fee which 

averaged $8.79 per month. 

COMPREHENSIVE STUDY BY ASCE - COST OF MAINTAINING GREEN 
INFRASTRUCTURE 

Cost of Maintaining Green Infrastructure published by ASCE through the 

Environmental & Water Resources Institute discusses the comprehensive cost of 

implementing and maintaining Green inf rastructure through task committees f rom the 

Environmental and Water Resources Institute’s (EWRI’s) and the Municipal Water 
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Inf rastructure Council (MWIC). ASCE summarized the f indings and survey feedback 

related to maintenance costs below. 

The capital cost and maintenance data for various types of green inf rastructure was not 

readily available, however many institutions collected data on bioretention cells. 

Maintenance Costs for bioretention cells f rom multiple systems throughout 9 states was 

collected and is shown in Figure 3-1. 

 

Figure 4-1: Range of Average Annual Bioretention Maintenance Costs 
(2015 dollars per square foot) [Source: Cost of Maintaining Green 
Infrastructure published by ASCE] 

The mean annual cost to maintain a bioretention cell based on the data provided is 

$0.68 per square foot. Costs varied per year even within the same system depending on 

whether mulch and plant replacement also needed to be completed. Respondents also 

noted the average annual maintenance cost was estimated at 5-7% of  the capital cost of 

the improvement (USEPA 1999). This is plotted against the EPA’s 2016 update of  the 

National Stormwater Calculator and the Urban Drainage and Flood Control District’s 

BMP-REALCOST tool seen in Figure 3-2. 
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Figure 4-2: Comparison of Average Annual Maintenance Cost for 
Bioretention to maintenance cost estimating tools. [Source: Cost of 
Maintaining Green Infrastructure published by ASCE] 

 

The plotted costs fall within the range of  expected costs based on the two estimating 

tools. While data using the tools was compared for accuracy in this report, there was not 

enough data to compare the accuracy of  cost estimating for other types of BMP’s that 

are included in the cost estimating tools below: 

EPA 2016 update of the Stormwater Calculator: 

https://www.epa.gov/water-research/national-stormwater-calculator 

Urban Drainage and Flood Control District’s BMP-REALCOST tool: 

https://udfcd.org/software 

While these tools are a reasonable resource, data should be tracked on a local level to 

compare actual seen costs f rom the nation average costs that are provided with these 

estimating tools. 

CASE STUDY - NORTHEAST OHIO REGIONAL SEWER DESTRICT 

A consent decree was f iled between the Northeast Ohio Regional Sewer District and the 

U.S. Environmental Protection Agency that will made the Northeast Ohio Regional Sewer 

District address their CSOs over the next 25 years. The decree included a component 

that made the Northeast Ohio Regional Sewer District develop a green inf rastructure 

implementation plan which reduced f lows to the combined sewer system. The goal with 

this plan was to take 44 million gallons of  CSO off of the existing system. Information in 

regards to two green inf rastructure projects with capital costs and maintenance costs are 

below in summary: 

Green inf rastructure project #1 - The Green Ambassador Slavic Village Demonstration 

Project. The project includes three bioretention basins which manage 200,000 gallons of  

https://www.epa.gov/water-research/national-stormwater-calculator
https://udfcd.org/software
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stormwater per year. The project area is 46,800 sq. f t. which maintenance costs in a 

typical year equaled $1.13/sq. f t. 

Green inf rastructure project #2 - The University Circle Inf rastructure Demonstration 

Project. This project includes underground storm chambers and pervious interlocking 

concrete pavers and will manage 1 million gallons of  stormwater per year. The project 

area is 21,394 sq. f t. which maintenance costs in a typical year equaled $0.61/sq. f t.  

CASE STUDY - PORTLAND BUREAU OF ENVIRONMENTAL SERVICES 

Portland Oregon has an extensive green inf rastructure program which has incorporated 

a green streets program which include various types of  green inf rastructure projects 

adjacent to roadways and green roofs through their Portland Ecoroofs Program, and 

other green inf rastructure through the city. An all-encompassing cost to maintain all of  

these green inf rastructure projects in the city limits were $1.55/sq. f t. That cost included 

full time staf f , part time staff, and contracted personnel which performed routine 

maintenance three to four times per year.  

CASE STUDY - NORTH CAROLINA STATE UNIVERSITY  

North Carolina State University’s Bill Hunt provided an update to a previous publication 

An Evaluation of Cost and Benefits of Structural Stormwater Best Management Practices 

in North Carolina (2003) which was published by Bill Hunt and colleague Wossink. The 

summary which incorporates Construction Cost, Maintenance Cost, and Required 

Surface area for each BMP can be found below in Table 3-1. 

Table 4-4: Typical Standard Construction Costs 

 

CASE STUDY - CHAGRIN RIVER WATERSHED PARTNERS, INC. 

Chagrin River Watershed Partners, Inc. is comprised of 36 cities, villages, counties, 

townships, and park districts in Ohio. The incorporation completed a Low Impact 

Development Demonstration Project which was funded by the USEPA. Amy Brennan 

f rom the CRWP presented their f indings which tabulate the ranges of  bids received from 

8 comprehensive projects in the Chagrin River watershed communities as well as the 

Ohio Environmental Protection Agency SWIF/319 Cost summary. The cost ranges can 

be seen below. 
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Table 4-5: Summary of Costs from Ohio EPA SWIF/319 

Bioswale 

Range: $2.75 - $41.95 per Sq. Ft. 

Average: $16.25 per Sq. Ft. 

 

Green Roof  

Range: $15.18 - $18.87 per Sq. Ft. 

Average: $17.03 per Sq. Ft. 

 

Permeable Pavement 

Range: $3.80 - $26.00 per Sq. Ft. 

Average: $13.53 per Sq. Ft. 

 

Rain Garden 

Range: $4.66 - $29.00 per Sq. Ft. 

Average: $14.35 per Sq. Ft. 

 

(Chagrin River Watershed Partners, Inc) 

 

Table 4-6: Summary of Costs from Chagrin River Watershed Low Impact 
Development 

Bioretention 

Range: $2.22 - $30.00 per Sq. Ft. 

Average: $13.19 per Sq. Ft. 

 

Bioswale 

Range: $2.22 - $30.00 per linear Ft. 

Average: $13.19 per Linear Ft. 

 

Pervious Concrete 

Range: $9.89 - $16.00 per Sq. Ft. 

Average: $12.36 per Sq. Ft. 

 

Pervious Pavers 

Range: $8.86 - $18.30 per Sq. Ft. 

Average: $11.19 per Sq. Ft. 

 

Tree Vault 

Range: $501.75 - $3,200.00 Each 

Average: $1,317.08 Each 

 

Rain Garden 

Range: $6.50 - $130.00 per Sq. Ft. 

Average: $46.32 per Sq. Ft. 

 

(Chagrin River Watershed Partners, Inc) 

 

The Chagrin River Watershed Partners noted that technical problems with underdrains 

and catchment basins, edge treatments (curbs), soil media in bioretention and bioswales  

af fected the costs. And design and implementation problems including 

regrading/excavating, installation methodology, contractor experience, and size of  the 

project also af fected costs. 

OTHER RESOURCES FOR COST INFORMATION 

Environmental Protection Agency - The U.S. EPA has published “The importance of  

Operation and Maintenance for the Long-Tern Success of  Green Inf rastructure: A 

Review of  Green Inf rastructure O&M Practices in ARRA Clean Water State Revolving 

Fund Projects. This document has suggested maintenance on dif ferent BMP’s along with 

maintenance tracking for some sponsored projects which can be found here: 

https://www.epa.gov/green-inf rastructure/green-inf rastructure-operations-and-

maintenance 

https://www.epa.gov/green-infrastructure/green-infrastructure-operations-and-maintenance
https://www.epa.gov/green-infrastructure/green-infrastructure-operations-and-maintenance


  
 

 
 

32 

 

Iowa Stormwater Management Manual Chapter 4 - The Iowa Stormwater Management 

Manual establishes planning and design guidelines for the management of  stormwater 

quality and quantity in an urban environment. Chapter 4 provides an overview of  

Maintenance operations along with a helpful decision tree for which type of  green 

inf rastructure to implement in what existing area given a few constraints. The Manual can 

be found here: http://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDES-

Storm-Water/Storm-Water-Manual 

 

 

  

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDES-Storm-Water/Storm-Water-Manual
http://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDES-Storm-Water/Storm-Water-Manual
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5 Drainage Law / Civil Law Promotion 

5.1 Introduction 

Drainage law and civil drainage issues af fect most residents in some way. Lack of  

understanding around what or why some of  these issues happen reduce awareness f rom 

everyone involved. This can result in actions which adversely af fect streams, lakes, other 

water ways, and other residents while unknowingly doing so. Through public education 

and promotion, awareness will grow which can stop some of the common negative 

impacts f rom happening.  

Iowa relies on a broad system of drainage-related laws established in several forms: 

common law, statutory law, and case law. City Ordinance CHAPTER 72 - 

STORMWATER MANAGEMENT ORDINANCE was developed to better address some 

of  the legal issues and improve the well-being of  every resident. The purpose of  the 

stormwater management ordinance is to: 

1. To establish policies to comprehensively manage and control stormwater runof f in a 

safe and economical manner in developing areas for the purpose of  promoting the 

health, safety and general welfare of  the population, and for the protection of 

property, while complying with applicable federal and state regulatory requirements.  

2. To provide for stormwater storage within the city where detention/retention basin 

facilities have been determined to be benef icial in reducing the peak runof f  to 

subservient lands.  

3. To manage stormwater runof f  from development sites. 

An ef fective promotion to target the community should use the purpose of the stormwater 

management ordinance as the backbone for the promotion.  

5.2 Four Steps Drainage Law Promotion Approach 

As drainage law and civil drainage issues ef fect all residents in some way, there are few 

who know what it is or why it is important. An ef fective promotion of civil drainage should 

be presented in such a way that identify and bring awareness to what  drainage law is, 

how each resident is af fected by it, and ways to make people more cognizant of  steps to 

take on an individual level to prevent any unknowing action that could adversely af fect 

anyone. 

Some of  the knowledge, awareness and understanding sub jects relevant to every 

stakeholder involved in drainage are: 

- Property owner drainage installation and maintenance responsibilities  

- Understanding of  drainage technology including definitions such as tile lines, risers, 

standpipes, blockage, drainage diversion and other def initions 

- Tile lines installation and other drainage improvements placement on public and 

private property 

- Drainage easements 

- Reference design & build drainage manuals 
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- Drainage f inance and subsidies opportunities  

- Drainage f inance sharing with benef ited adjacent lands 

- Legal and practical guidelines in relation to hiring drainage contractors  

- Legal and mediation guidelines how to deal with property owners obstructing 

drainage 

- Drainage responsibilities of public agencies including the City of  Cedar Rapids 

- Others 

First Step – Collect Data 

Information should be collected that identifies public knowledge, awareness and 

understanding of  drainage law by individuals, homeowner’s association or business 

drainage laws for specified subjects among others. 

In addition this data should be presented in combination with f lood inundation risk area 

maps. Also it should be made possible to relate this data to investment priorities based 

on cost-benef it effectiveness of public drainage and f lood risk mitigation measures.  

Second Step – Work with Partners 

Steps should be taken to work with regional and local stormwater partners such as 

Indian Creek Watershed Management Authority, Middle Cedar River Watershed 

Management Authority, coalitions, and other entities such as the Iowa Stormwater 

Education Partnership to promote the benef its and information from addressing civil 

drainage issues. Additional awareness can also assist in promoting the need for 

stormwater facilities or the need to increase funding for stormwater related issues. Local 

partners may have existing information or may already know hot spot areas that would 

greatly benef it f rom such promotion. 

Third Step – Promotion 

Promotion of Drainage Law; Based on the Step One assessment promotion material 

should be developed for different target groups identified in Step Two, but with a general 

approach covering essential subjects. Promotion can be implemented through different 

means including brochures, social media, other media, advertisements, City of Cedar 

Rapids website.  

Develop a promotion campaign that can be used to identify who is af fected any why it is 

important. This can include targeted public outreach, information brochures, branded 

campaigns, pop-up events, websites, or other advertising. There can also be inclusion of  

small low cost measures that can also limit the amount of  runof f or drainage that would 

af fect other residents downstream and even lead to capturing more stormwater runof f  on 

individual properties by promotion or rain barrels, rain gardens, or downspout 

disconnects.  

Ef fective promotion can also identify the needs of  the stormwater inf rastructure and how 

it relates to civil drainage issues and ef fectively bring awareness to the need to increase 

funding for stormwater related issues or have residents be more cognizant of  how they 

may adversely be af fecting their neighbors. 
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Fourth Step – Future Planning 

Based on the f irst three steps many issues regarding Drainage Law will arise f rom the 

stakeholders involved. Several Drainage Law subjects will be identif ied and re-identif ied 

and should be documented in a Drainage Law database. In the future of  the City’s 

stormwater and drainage inf rastructure this database would serve as the basic reference 

point for both Drainage Law development and stormwater and green inf rastructure 

planning. 

Future planning examples: 

Drainage Easements – one of  the most emerging law issues is that the City currently has 

a policy regarding encroachment within drainage easements for new properties; 

however, a policy is required for removing previously installed items f rom drainage 

easements.  

There is an ongoing discussion whether future drainage easements should  be owned 

and maintained by the homeowner’s association and not the individual resident. Taking 

ownership away f rom individual homeowners which may solve the issue of  constructing 

surface features; however the pack of  periodic maintenance could exacerbate 

stormwater issues. Periodic maintenance will be required, if  not, long grasses restrict 

f low, and along cut grasses clog downstream intakes, resulting in localized f looding. 

Provide a point of  contact at the City GIS department to update easements throughout 

the City. 

The City currently has a policy regarding encroachment within drainage easements for 

new properties; however, a policy is required for removing previously installed items from 

drainage easements. These items include, fences, sheds, walls, etc. Items located within 

these drainage easements may have been previously permitted by the City; however, 

many of  these encroachments have become impediments to surface f lows creating 

localized f looding issues. Mandatory relocation of these items will be met with opposition, 

likely resulting in a need for an incentive based policy. [Source: Stormwater Master Plan, 

Volume 1, 2016] 

Existing drainage easements are identif ied on legal documents such as plats and 

abstracts; however, because of  the lack of  inf rastructure, many property owners are 

of ten unaware of  their existence. Without knowledge of  the purpose and/or existence of 

these drainage easements, property owners’ construction surface features which lead to 

stormwater impedance and localized f looding. 

Targeted Buyouts - Identify targeted buy-out areas located along problematic stormwater 

channels and/or existing stormwater basins for the purpose of increasing storage 

volumes and/or maintenance access (also to provide overland  f low path for 100-year 

events). Policy may require condemnation, which is not popular with City Council or 

residents. Policy will also be expensive; ten homes at $200,000 is equal to the entire FY 

CIP budget. 
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6 Flood Insurance Promotion 

6.1 Background of National Flood Insurance Program 

TM 6.0 of  the 2016 Stormwater Master Plan provided background on the National Flood 

Insurance Program and is summarized below: 

The National Flood Insurance Program (NFIP) was created to:  

• Establish an insurance program as an alternative to disaster relief ;  

• Distribute responsibility for floodplain management to all levels of  government 

and to the private sector; 

• Set a national standard for regulating new development in f loodplains, and  

• Begin a comprehensive f loodplain mapping program. 

The National Flood Insurance Program’s Community Rating System (CRS) is a voluntary 

incentive program managed by FEMA that recognizes and encourages communities to 

enact regulatory standards that exceed NFIP minimums and that are more appropriate 

for local conditions. In general, the CRS provides a reduction in f lood insurance p remium 

rates that range f rom 5 - 45% for communities that implement activities above the 

minimum NFIP requirements. The three main goals of  the CRS are:  

1. Reduce f lood damage to insurable property; 

2. Strengthen and support the insurance aspects of  the NFIP, and 

3. Encourage a comprehensive approach to f loodplain management  

To receive a CRS f lood insurance premium reduction, communities apply to their 

Regional FEMA Off ice and submit documentation demonstrating activities taken by the 

community which exceed NFIP minimum requirements. These premium reductions are 

the result of  credits awarded for engaging in any of  nineteen CRS f loodplain 

management activities. These activities are organized into four categories:  

1. Public Information Activities (300 Series), 

2. Mapping and Regulations (400 Series), 

3. Flood Damage Reduction Activities (500 Series), and  

4. Warning and Response (600 Series). 

Based upon the overall CRS rating, f lood insurance premium rates are discounted in 

increments of  5% (i.e., a Class 1 community would receive a 45% premium discount for 

those in the Special Flood Hazard Area, while a Class 9 community would receive a 5% 

discount; a Class 10 is not participating in the CRS and receives no discount).  

Cedar Rapids Public Works Department is the administrator for this program in the City 

to help reduce the rates for the residents and to track the signif icant work done by the 

City. Cedar Rapids received a CRS Class 6 Rating on May 1, 2014 with a score of  2,311 

points (189 points shy of receiving a Class 5 rating). This new rating resulted in a two 

class improvement f rom CRS Class 8 to a CRS Class 6. The Class 6 rating provides a 

20% reduction in NFIP f lood insurance premiums for properties within the Special Flood 
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Hazard Area (SFHA). A SFHA is def ined as the land in the f loodplain subject to a one 

percent or greater chance of  f looding in any given year. A Class 5 rating would provide a 

25% reduction. The 5-yearly cycle for renewal is due this year in 2018. [Source: 

Stormwater Master Plan, Volume 1, 2016] 

6.2 City of Cedar Rapids Code of Ordinances 

The City of  Cedar Rapids Code of  Ordinance def ine in CHAPTER 32B - FLOODPLAIN 

MANAGEMENT ORDINANACE def ine the City’s authority and legal requirements and 

actions of  the city in areas that have higher levels of  risks as granted by Iowa. 

Administrative Code Chapter 364 def ines the legal requirements and actions of  the City 

in areas that have higher levels of  risk. In general, the ordinance limits construction in the 

SFHA (a f lood having a one percent chance of  being equaled or exceeded in any given 

year). 

Promotion of f lood insurance should be in regards to Chapter 364 of  the Code of  Iowa 

grants cities the authority, except as expressly limited by the Constitution and if  not 

inconsistent with the laws of  the General Assembly, to exercise any power and perform 

any function it deems appropriate to protect and preserve the rights, privileges, and 

property of  the city or of its residents, and to preserve and improve the peace, safety, 

health, welfare, comfort, and convenience of  its residents. A stepped approach can be 

seen in Section 6.3. 

6.3 Three Steps Flood Insurance Promotion Approach 

Flood insurance would serve in the best interest of  the City and the residents to increase 

in the participation in the f lood insurance program to reduce f lood damage to insurable 

property, strengthen and support the insurance aspect of  the NFIP, and encourage a 

comprehensive approach to f loodplain management. Increased participation and 

programs aimed at going above the standard requirements of  NFIP can also increase the 

City’s rating and result in a higher reduction in f lood insurance for all participants. It is 

recommended that the City promote this voluntary program to try to capture the majority 

of  f lood insurance coverage for properties located within the SFHA. There are also many 

streams that are unmapped which also af fect many unknowing people f rom lack of 

information or lack of  awareness.  

A stepped approach to implement ef fective promotion of the f lood insurance is as 

follows: 

First Step – Model and Collect Base Data 

Model a 100 year f lood plain within the limits of  Cedar Rapids and utilize resources such 

as the FEMA f lood maps to identify which areas are currently mapped and which 

streams were lef t unmapped f rom the current federal f lood maps. This step would identify 

all residents within the 100 year f lood plain and SFHA area that may not currently be 

shown on existing f loodplain maps.  

Second Step – Develop promotion campaign 

Develop a promotion campaign that can be used to identify who is af fected any why it is 

important to have f lood insurance. This can include targeted public outreach, information 
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brochures, branded campaigns, pop-up events, websites, or other advertising. Helpful 

graphics and information that show potential impact to residents located within a SFHA 

area and the average cost of  flood damage should be emphasized. The promotion 

should start by identifying and targeting properties which would have a higher probability 

of  f looding and present a higher economic loss if  impacted by flooding.  

Third Step – Future Steps 

Due to the rate and magnitude of  river crests and f requency of  larger rain events over the 

past decade it is recommended that the standard for construction restrictions change to a 

500 year event (an insurable property having a 0.2 percent chance of  being f looded 

within a given year) f rom the current standard restriction of  the 100 year event (an 

insurable property having a 1 percent chance of  being f looded). The 100 year event is 

also listed as the NFIP standard. 

Start the stepped process over involving the 500 year f lood plain and target higher 

priority locations which could have a higher economic loss if impacted by flooding.  
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7 Conclusion and Recommendations – Next 

Steps 

7.1 Conclusion and Recommendations 

This technical memorandum has analyzed and described several technical policy items 

related to stormwater and water quality into detail for the City of  Cedar Rapids. It has 

explained prevalent Federal and State level guiding stormwater and water quality design 

priority policies. Green inf rastructure is increasingly being proposed as a nationwide 

stormwater and water quality concept and policy framework. The US Environmental 

Protection Agency has made important ef forts in developing local guidance for green 

inf rastructure policy development and implementation towards successful practices for 

stormwater and water quality. EPA’s three step approach is being used and promoted as 

one of  the most workable approaches in these ef forts. The major part of  this technical 

memorandum has, therefore, deeply assessed in which extent the City of  Cedar Rapids 

has implemented and is working towards implementation of  EPA’s three step approach .  

The City of  Cedar Rapids is very well on its way to implement green inf rastructure for 

improved storm water and water quality objectives. As it is the case with many other 

cities, the City of  Cedar Rapids is struggling with decision making on the complicated 

choice of  the appropriate green inf rastructure technology and on the complicated choice 

of  the appropriate spatial scale levels of  green inf rastructure implementation. Also the 

City is struggling with f inding and developing the appropriate f inancial means and funding 

mechanisms, especially in terms of  the cost-benefits and the operation & maintenance of  

green inf rastructure.  

Dif ferent models of green inf rastructure cost-benef its have been analyzed and proposed 

in this document and it is recommended that the cost-benef its of green inf rastructure is 

being analyzed within the overall (green) economic planning and sustainability objectives 

of  the City. A cost-benef it analysis for specific green inf rastructure is not economic 

planning on itself . It is rather an important f inancial component in the overall City f inance 

and long term economic planning. The cost-benef its and maintenance costs of  green 

inf rastructure are very much interrelated to the cost-benef its and economic 

considerations of all sectors relevant to the economy of the City of  Cedar Rapids.  

The most important stakeho lders involved highly affect the City’s decision making over 

appropriate green inf rastructure Best-Management-Practice including the technology and 

spatial scale levels of  implementation. Green inf rastructure can be developed on plot, 

street, neighborhood and regional levels. Each spatial scale level of  green inf rastructure 

implies dif ferent modes of legal ownership, cost-benef its and operation & maintenance 

responsibilities.  

It is strongly recommended that stormwater management, water quality and green 

inf rastructure policy, as described in this Technical Memorandum, will be used to 

develop: 

1. An additional Technical Memorandum with a more local City analysis of  the cost -

benef its and maintenance costs of green inf rastructure and a more in-depth green 
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inf rastructure economic study integrated into overall economic policy analysis for the 

City of  Cedar Rapids. 

2. A Green Inf rastructure Framework where dif ferent green inf rastructure technologies 

and spatial scale scenarios are analyzed and assessed along the dif ferent cost-

benef its, maintenance costs, economic and green inf rastructure performance 

metrics. Although a preferred green inf rastructure planning scenario has been 

identif ied including more regional stormwater and water quality solutions (detention 

basins), an in-depth analysis of  different green inf rastructure planning scenarios is 

desirable to sustain and validate a well evaluated and documented choice being hold 

against validity of  other possible green inf rastructure scenarios. Also the Green 

Inf rastructure Master Plan should include analysis of  the diversity of risks and 

opportunities of each green inf rastructure scenario.  

The f inal objective of the Green Inf rastructure Framework is to advance citywide 

adoption of green inf rastructure practices as part of  public improvements and to 

prioritize areas and projects identif ied for green inf rastructure improvements.  

3. With both the additional Technical Memorandum focused on a local cost-benef its and 

maintenance costs of green inf rastructure analysis and a Green Inf rastructure Master 

Plan the f inancial needs and funding of green inf rastructure can be estimated further 

in a Green Inf rastructure Financial Needs and Funding Report. The objective is to 

help close the funding gap between capital needs and available funding through 

identif ication of potential funding sources through FEMA, EPA and other possible 

funding sources and to develop project based cost-benef it analysis for CIP projects 

for use in grant applications. An ongoing assessment of available Funding and 

Grants mechanisms relevant for storm water management, water quality protection 

and green inf rastructure is also desirable. 

7.2 Next Steps in Synergy with EnvisionCR/ GreenCR 

The three major recommendations f rom the previous paragraph involve several next 

steps in policy development and implementation processes. In order to present a clear 

list of  detailed next steps defined as policy items, actions and lead responsibilities it is 

important to understand the comprehensive planning of  the City of  Cedar Rapids. The 

City has developed a comprehensive planning named ‘Envision Cedar Rapids’ 

(EnvisionCR). The City has formally kicked-off EnvisionCR since 2014 as one of  the 

major post-f lood planning ef forts. EnvisionCR consists of several important elements and 

objectives: 

- StrengthenCR 
- GrowCR 
- ConnectCR 
- GreenCR 
- InvestCR 
- ProtectCR 

GreenCR advocates for extending green corridors and parks, making the city more 

pedestrian and cycle f riendly throughout green zones and connecting these with streams 

to create a natural network in addition to existing regional and local ef forts for the 

development of  improved stormwater management, water quality, wildlife and outdoor 

activity. GreenCR has also def ined several goals that should be regarded as leading 
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goals and guiding principles for the proposed additional Technical Memorandum on local 

cost-benef its and maintenance costs, Green Inf rastructure Master Plan and Green 

Inf rastructure Financial Needs and Funding Report.  

Detailed components of GreenCR Goal Number One (being environmental stewards) are 

the following: 

- Wetlands, f loodplains, streams and other watercourses, lakes and other water bodies 
- Parks and trails 
- Steep slopes as obstacles for development, erosion and water quality limitations  

- Water tables, hydric soils, habitat/vegetation and biodiversity 

Detailed components of GreenCR Goal Number Two (having the best parks, recreation 

and trails) are the following: 

- Establishing parks of multiple benefit 
- Providing parks within ¼ of  ½ mile walking distance for residents 
- Parks as major spatial planning objective and city area development motivation 

One of  the most important conclusions of the comprehensive GreenCR planning is that it 

creates opportunities for: 

- Green inf rastructure 
- Natural water storage and retention buf fers for water quality protection and erosion 

control 
- Preventing and reducing impermeable surfaces 

 

In addition GreenCR also includes specif ic climate mitigation and adaptation and energy 

ef f iciency management goals and objectives. Clearly the City of  Cedar Rapids of fers a 

progressive planning policy approach that facilitates synergies between economic 

growth, environmental conservation (including f lood inundation risk prevention, 

stormwater management and water quality protection) and social development. The City 

attempts to reconcile environmental and natural resource concerns with development 

aspirations in planning policy. It is not self -evident that green inf rastructure is being sited 

in high priority areas for stormwater abatement by local governments.  Of ten local 

governments give higher priorities to other green inf rastructure objectives including social 

vulnerability, green space as a standalone objective, air quality, urban heat island 

amelioration and landscape connectivity.  

 

Several of  these green inf rastructure objectives are regarded as important by the City of  

Cedar Rapids as well. It is evident that the City of  Cedar Rapids regards green 

inf rastructure as an important policy for Best-Management-Practice stormwater 

management and water quality protection. It is therefore that this Technical 

Memorandum concludes with a list of  detailed policy-led innovation steps and issues that 

integrates both the GreenCR policy initiatives 2018 as well as the policy outcomes f rom 

this Technical Memorandum. Very relevant is that every policy initiative should be 

developed taking available funding and grants mechanisms into consideration. And very 

relevant is that partnerships are relevant to green inf rastructure both in terms of  

cooperation between City Departments and cooperation between the City and other 

stakeholders. Potential green inf rastructure development and resolutions will likely 

generate greater buy-in by stakeholders if  they are based on compelling local evidence 

and available data on technical performance metrics, cost-benefits and maintenance 

costs. 
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Table 7-1: Green Infrastructure Policy Innovation Goals & Initiatives 

Green Infrastructure Policy Innovation Goals & Initiatives 

Item Initiative Schedule Lead Status Comments 

1 Ongoing hydraulic investigation of several watersheds, 

streams and local waters in Cedar Rapids 

2-3 Years Public Works; 

Utilities 

Started  

2 Develop cost-benefits analysis of local green infrastructure in 

Cedar Rapids 

Within 1 Year Public Works; 

Utitlities; O&M 

Started  

3 Develop Maintenance cost estimations of local green 

infrastructure in Cedar Rapids 

Within 1 Year Public Works; 

Utitlities; O&M 

Started  

4 Relate and allocate cost-benefits analysis and maintenance 

costs of local green infrastructure to overall economic City 

planning analysis and efforts by several City departments 

Within 1 Year Public Works; 

Utitilities; O&M 

To be started  

5 Ongoing assessment of EPA Green Infrastructure Policy 

Implementation in Cedar Rapids 

1-10 Years Public Works; 

Utitlities 

Started  

6 Develop Green Infrastructure Master Plan including different 

scale levels of implementation scenarios reviewing the scope 

of proposed street, sanitary sewer, stormwater, water and 

other City capital improvements projects assessing potential 

to incorporate green infrastructure to reduce downstream 

stormwater flow 

2-3 Years Public Works; 

Utilities 

To be started  

7 Develop Green Infrastructure Educational Tools & Materials 

for Residents to improve their understanding of new and 

existing storm water policies aimed at improving infiltration, 

run-off and conveyance issues 

2-3 Years Public Works; 

Utitlities 

To be started  

8 Develop Drainage Law Educational Tools & Materials for 

Residents to improve their understanding of new and existing 

Drainage Law aimed at improving residential plot-to-plot level 

drainage practice and conflict prevention 

2-3 Years Public Works; 

Utitlities 

To be started  

9 Develop Flood Insurance Educational Tools & Materials for 

Residents to improve their understanding of new and existing 

2-3 Years Public Works; 

Utitlities 

To be started  
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Flood Insurance aimed at improving infiltration, run -off and 

conveyance issues 

10 Develop refinement to the City’s current drainage related 

policies and protocols based on findings in this Technical 

Memorandum 

Within 1 Year Public Works; 

Utitlities 

To be started  

11 Develop and implement a policy stormwater property loss 

and buy-outs, identifying requirements and conditions for 

which City funds are to be spent addressing stormwater 

issues on private property, including problematic areas 

Within 1 Year Public Works; 

Utilities; 

Development 

To be started  

12 Develop stormwater management impact fees and cost-

revenue incentives for planned growth 

Within 1 Year Public Works; 

Utitlities 

To be started  

13 Develop policies for a regional detention program including 

detention cost-share program establishing a funding 

mechanism and water quality treatment requirements for 

regional detention basins in compliance with the Clean Water 

Act 

Within 1 Year Public Works; 

Utitlities 

To be started  

14 Develop performance metrics of local green infrastructure 

technologies in Cedar Rapids reviewing and assessing 

performance and document results of constructed green 

infrastructure pilot projects 

1-10 Years Public Works; 

Utitlities 

To be started  

15 Green Infrastructure Funding Needs and Cost-Estimations 

based on all prior initiatives and documents 

2-3 Years Public Works; 

Utitlities 

To be started  

16 Identify potential funding sources for Green Infrastructure 

Capital Improvement Projects (including Flood Control, 

Stormwater and Water Quality Protection) 

Within 1 year Public Works; 

Utitlities 

To be started  

17 Ongoing assessment of potential funding sources for Green 

Infrastructure Capital Improvement Projects (including Flood 

Control, Stormwater and Water Quality Protection) 

1-10 Years Public Works; 

Utitlities 

To be started  

18 Developing proposals and proposal database for funding and 

grants applications for Green Infrastructure Capital 

Improvement Projects (including Flood Control, Stormwater 

and Water Quality Protection) 

1-10 Years Public Works; 

Utilities 

To be started  
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Appendix A. Case Study - New York, New York 
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Appendix B. Case Study - Portland, Oregon 
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Appendix C. Case Study - Los Angles, California 

 




