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1 Introduction and Objective 

This technical memorandum summarizes the conceptual stormwater service plan and 

capital costs for the five potential growth areas identified in the City’s comprehensive 

plan, EnvisionCR. It also introduces policy considerations related to stormwater planning 

and potential funding options to meet projected stormwater capital needs. 

2 Methodology 

A storm sewer service concept was developed to estimate associated future capital 

costs.  The primary focus when developing the storm sewer service concept was 

identification of potential regional detention pond locations.  The concept also identifies 

where future arterial roadways designated in EnvisionCR cross NHD-delineated streams 

and provides an estimate of the size of bridge or box culvert needed for the crossing.  

The amount of storm sewer that would be needed to serve future development was 

estimated using data about the City’s current storm sewer system and the projected 

future land use. Required stormwater detention volumes were estimated by reviewing the 

topography and future land use in each potential growth area. Topographic information, 

future land use, and future arterial roadway alignment data were then used to identify 

potential regional detention pond locations and sizes. 

Planning level capital costs were estimated for each potential growth area. The 

conveyance costs represent the cost to serve the entire growth area, but the detention 

costs represent just the portions of the growth areas where regional detention was 

identified.   

2.1 Detention 

Metro Area Standards require new developments to reduce peak stormwater runoff rates 

leaving the development to less than or equal to the 5-year pre-developed peak runoff 

rates.  This requirement typically results in construction of local detention facilities within 

the development to meet the criteria.   

An alternative approach is construction of regional detention that could serve more than 

one development.  Regional detention facilities are typically more cost effective to 

construct and maintain than on-site detention facilities. However, the City must also 

consider how regional detention could be funded and what the broader implications to 

stormwater management could be as a result of regional detention.  More discussion is 

provided in Section 5.2 

Proper planning of regional facilities allows for direct integration into the City’s 

comprehensive plan and helps maximize developable land.  Regional facilities could also 

be designed as amenities for the City’s residents by allowing multiple uses, such as 

combining detention areas with parks and open spaces and connecting shared use 

paths. 
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The storm sewer service concepts presented herein identify potential regional pond 

locations and provides estimated design and construction costs.  . 

2.2 Conveyance 

Development of the storm sewer service concept included consideration of where future 

crossings of major streams would require a bridge or box culvert and what the estimated 

quantity of storm sewer pipe needed to support future development would be.  Only 

storm sewer pipe 36” and larger was included in the calculation of capital costs. 

3 Storm Sewer Service Concept 

The following paragraphs summarize the storm sewer service plan for each of the five 

potential growth areas are identified in EnvisionCR and shown in Figure 3-1 below. 
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Figure 3-1. Cedar Rapids’ Growth Areas 

 

Source: EnvisionCR 

3.1 North Growth Area 

EnvisionCR described the land use vision for the North Growth Area as a potential area 

of residential development, with a series of connected open spaces.  Fifteen potential 

regional detention pond locations were identified, with 100-year storage volumes ranging 

from 10 to 61 acre-feet and 100-year pool surface areas ranging from 4 to 21 acres.  In 

most locations, the detention ponds discharge to an existing stream or constructed 

drainageway outside of the growth area.   

These detention ponds are assumed to not negatively impact existing downstream flow 

paths or flow rates as a result of the outflow criteria applied.  In some of the 

subcatchments, several ponds are proposed to meet the 100-year storage requirements.  
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Three of the ponds in the NGA are proposed to be wet detention ponds to provide an 

amenity to the region.  In addition to the regional detention pond locations, 76,700 LF of 

storm sewer and three bridges or large box culverts were estimated for the area. 

3.2 West Growth Area 

EnvisionCR described the land use vision for the West Growth Area as orienting 

development in response to the Highway 100 expansion and incorporating the natural 

environment as an amenity.  Twenty potential regional detention pond locations were 

identified, with 100-year storage volumes ranging from 15 acre-feet to 222 acre-feet and 

100-year pool surface areas ranging from 4 acres to 54 acres.  In most locations, the 

detention ponds discharge to an existing stream or constructed drainageway outside of 

the growth area.  These detention ponds are assumed to not negatively impact existing 

downstream flow paths or flow rates as a result of the outflow criteria applied.  In addition 

to the regional detention pond locations, 478,400 LF of storm sewer and 14 bridges or 

large box culverts were estimated for the area. 

3.3 Southwest Growth Area 

The northern portion of the Southwest Growth Area is primarily envisioned to be low 

intensity residential land use, with a smaller amount of high intensity (industrial) land 

uses near the Highway 30 and Edgewood Road SW interchange.  The southern portion 

of the Southwest Growth Area is currently agricultural with future land use envisioned to 

be industrial and employment reserve. 

Four potential regional detention pond locations were identified, with 100-year storage 

volumes ranging from 19 acre-feet to 73 acre-feet and 100-year pool surface areas 

ranging from 5 acres to 17 acres.  Two of the regional ponds are located on tributaries in 

the northern portion of the Southwest Growth Area that discharge to Prairie Creek, and 

two of the ponds are located on branches of a tributary in the southern portion that 

converge and discharge to an unnamed tributary to Prairie Creek. 

In all locations, the detention pond discharge is conveyed to an existing stream or 

constructed drainageway that extends beyond the growth area boundary.  It is assumed 

the detention ponds do not negatively impact existing downstream flow paths or flow 

rates as a result of the outflow criteria applied.  In addition to the regional detention pond 

locations, 158,500 LF of storm sewer and five bridges or large box culverts were 

estimated for the area. 

3.4 Northwest Growth Area 

EnvisionCR states that the Northwest Growth Area was identifiied in the City’s 1999 

comprehensive plan but that demand for its development had not emerged in the 15 

years covered by the last comprehensive plan. As a result, it is not considered to be a 

major focus for the current comprehensive plan.   

The Northwest Growth Area is currently mostly agricultural and single family residential 

land use. The areas with single family residential development have rural street sections 

with open ditches, culvert crossings, and no stormwater treatment. Several ponds are 

located in the residential areas. These ponds are owned and maintained by individuals or 
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neighborhood associations. Their function as stormwater management facilities is 

unknown. 

The City’s storm sewer development standards allow the City engineer to permit rural 

road cross sections drained by culverts instead of urban street cross sections with curb 

and gutter. Additionally, there are no regulatory drivers that would require construction of 

regional detention in portions of the Northwest Growth Area that are not served by 

detention. However, any future development in areas annexed by the City would be 

required to construct stormwater management facilities according to City policy. 

Therefore, the City should consider storm sewer conveyance and detention costs 

associated with new development but not costs to construct detention or storm sewer in 

currently developed areas. 

When the Northwest Growth Area was screened for potential regional detention sites, 

four locations were initially identified, but no locations were determined to be feasible. 

However, the planning process identified an estimated 92,500 LF of storm sewer and 

one large box culvert would be required to serve the area. 

3.5 South Growth Area 

The South Growth Area (SGA) is currently mostly agricultural and commercial land use.  

Prairie High School, Kirkwood Community College, and Prairie Point Middle school are 

all important civic facilities located in the SGA.  Based on a desktop analysis, it appears 

that a majority of the areas currently developed within the SGA utilize local detention for 

stormwater management. 

EnvisionCR shows that future land use in the area is projected to be predominately low 

and medium intensity urban land use, with high intensity land use clustered around the I-

380 Wright Brothers Blvd interchange.  An area of industrial land use is located west of I-

380 and north of Wright Brothers Blvd.  There are no large, contiguous regions of open 

space identified within the SGA that would be preferred locations for siting of regional 

detention, so locations in areas of other land use were identified during the screening 

process. 

Thirteen potential regional detention pond locations were identified in the South Growth 

Area.  The potential ponds have 100-year storage volumes ranging from 21 to 125 acre-

feet and 100-year pool surface areas ranging from 3 to 36 acres.  Approximately half of 

the detention ponds discharge to an existing stream or constructed drainageway outside 

of the growth area, and the remainder discharge to existing streams or drainageways 

within the growth area.  It was assumed that the detention ponds will not have an 

adverse impact existing downstream flow paths or flow rates as a result of the outflow 

criteria applied. 

The regional detention concept serves approximately 2,400 acres of a total 5,900 acres 

in the SGA.  The South Growth Area already includes some civic, commercial, and 

residential areas with existing detention storage.  The existing storage volumes were 

estimated using terrain data and the City’s GIS database and subtracted from required 

storage in locations where a potential regional detention site was identified downstream.  

In addition to the regional detention pond locations, 420,000 LF of storm sewer was 

estimated for the area. 
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4 Stormwater-Related Capital Costs 

The storm sewer service concept identifies 50 potential regional detention pond 

locations, 1,225,600 LF of storm sewer pipe, and 23 stream crossings requiring a bridge 

or large box culvert.  Planning level cost estimates were developed for these 

components of the service concept.  The cost estimates include construction costs, land 

costs for regional detention, and engineering and legal costs.  

A summary of the capital costs for each EnvisionCR potential growth area is shown in 

Table 4-1.  Table 4-1 differentiates between land area assumed to be served by storm 

sewer and land area served by regional detention in determining a cost per acre.  Areas 

served by storm sewer that are not served by regional detention would need to be served 

by local detention.  More details about the calculation of capital costs are included in 

Technical Memorandums 8.1 through 8.5. 

Table 4-1. Summary of Areas Served by Storm Sewer Service Concept and Associated 
Capital Costs 

 Storm Sewer (Conveyance) Detention 

Potential 
Growth Area 

Capital 
Cost 

Area 
Served 

(ac) 

Cost/ 
acre 

Capital 
Cost 

Area 
Served 

(ac) 

Cost/ 
acre 

Storage 
(ac-ft) 

Cost/ 
ac-ft 

South Area $35,710,000 5,418 $6,600 $28,730,000 2,418 $11,900 515 $55,800 

Northwest 
Area 

$6,190,000 1,835 $3,400 $               - - $        - - $         - 

North Area $9,000,000 1,105 $8,100 $16,290,000 785 $20,800 349 $46,700 

West Area $54,870,000 6,493 $8,500 $48,350,000 3,735 $12,900 900 $53,700 

Southwest 
Area 

$13,130,000 2,115 $6,200 $9,910,000 863 $11,500 181 $54,800 

Total/ 
Average 

$118,900,000 16,966 $7,000 $103,280,000 7,801 $13,200 1,945 $53,100 

 

The capital costs outlined in Table 4-1 were further divided into sub-growth areas to 

conform to sub-growth areas identified during growth planning for the Sanitary Master 

Plan.  These costs were then divided over the total developable area (residential, 

commercial, and industrial) for each sub-growth area to determine a cost per acre for 

that sub-growth area.  The cost per acre for the sub-growth areas are identified in 

Table 4-2 and Figure 1 in Appendix A.  The cost per acre can be difficult to compare 

across sub-growth areas, because regional detention is a large part of the capital cost 

and not all of the sub-growth areas are served by regional detention. 

  



Growth Area Service Concept Executive Summary 
 Cedar Rapids Stormwater Master Plan 

 
 

January 15, 2019 | 7 

 

Table 4-2. Summary of Capital Costs by Sub-Growth Area 

Growth Area 
Developable 

Acres 
Capital Cost Cost Per Acre 

South Growth Area    

Northeast 390 $8,424,000 $21,800 

North 350 $3,064,000 $8,900 

Northwest 1,100 $17,804,000 $16,000 

West 600 $4,694,000 $7,900 

South 2,140 $30,454,000 $14,200 

Northwest Growth Area    

Outside City Limits 2,550 $4,350,000 $1,700 

City Land Only 530 $1,840,000 $3,500 

North Growth Area 1,930 $25,290,000 $13,100 

West Growth Area    

Upper Ellis 2,750 $41,520,000 $15,100 

Lower Ellis 2,570 $35,710,000 $13,900 

Prairie Creek 1,430 $25,990,000 $18,200 

Southwest Growth Area 1,850 $23,040,000 $12,400 

5 Policy Implications 

5.1 Funding of Storm Sewer Capital Improvements 

Section 4 identifies a preliminary estimate of $118.9 million in projected storm sewer 

system expansion costs throughout the City’s five potential areas for growth.  These are 

expected to be costs to the City for capital improvements to serve development. 

The City’s stormwater impact fee currently does not provide a source of revenue to fund 

City-constructed capital improvements.  Rather, it is a means to equitably distribute a 

portion of the cost of expansion of the storm sewer system between developers.  Under 

current rate structures, the City would need to fund these capital improvements primarily 

with revenue generated through existing stormwater utility rates.  Given the magnitude of 

the estimated costs, it is likely that the City will need to consider options for funding these 

improvements. 

If the City chooses to implement a new fee to fund the improvements, one fundamental 

question that must be answered is whether the amount of the fee is consistent City-wide 

or more closely tied to actual costs of service in different areas of the City.  The current 

stormwater impact fee is the same for development anywhere in the City independent of 

area specific costs. 
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Another important question that must be considered if a new fee is proposed is how the 

fee is determined for individual parcels or developments.  The current stormwater impact 

fee is calculated using the number of acres that are being developed.  The advantage of 

this system is simplicity.  Land areas are easily calculated and are a known quantity 

throughout the planning and development process.   

Another way to calculate the fee for individual parcels is the equivalent residential unit 

(ERU) concept.  This concept is consistent with the City’s current stormwater utility 

charge.  The advantage of assessing costs for growth using the ERU concept is that an 

ERU is more closely tied to the potential for generation of stormwater runoff, which would 

subsequently influence the cost to provide stormwater infrastructure. 

5.2 Regional Detention 

The City has successfully constructed regional detention facilities as retrofit projects, but 

does not currently have policy in place or past experience to draw upon regarding 

funding and construction of regional detention to support new development.  In order to 

implement regional detention, City staff and elected leaders will need to consider several 

policy-related issues. 

5.2.1 Funding of Regional Detention 

During meetings held as part of development of the storm sewer service concept, City 

staff expressed interest in a fee model in which properties upstream of a detention basin 

contribute to the funding of the basin.  This contribution would be in lieu of the need for 

local detention.  This approach would require designation of a service region that could 

“connect” to the detention basin and would be assessed a portion of the cost. The City of 

Marion has used this approach for a regional detention facility.  

Alternatively, if the City chooses to modify its existing City-wide stormwater impact fee, 

the cost of regional detention could be included in that fee.    

5.2.2 Construction Timing 

This issue of construction timing was identified during the development of the storm 

sewer service concepts.  Typically, stormwater detention facilities must be constructed 

prior to development.  For City-constructed regional detention, this would mean that the 

City would need to have the funding in place prior to development occurring and 

subsequently recoup the investment through user fees on upstream development. 

Alternatively, the initial developer could fund regional detention and recoup the 

investment from subsequent upstream development.   

In either case, the amount of time it would take to recoup the cost of the facility through 

upstream user fees will vary depending on development interest in the area served by 

the facility.  If development interest is slow to materialize or shifts away from the area 

served by the detention, it could take a long time to recoup the cost.  
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5.2.3 Impact on Storm Sewer Network 

One consequence of regional detention is that storm sewers for development upstream 

of regional detention would need to be sized for post development rather than pre-

development 5-year peak flow rate.  As such, the storm sewers serving development 

upstream of regional detention would need to be larger. 

An evaluation of this impact was performed for a sample subcatchment as part of the 

storm sewer service concept development.  The evaluation showed that the storm sewer 

pipes to convey the post-developed peak flow needed to be one pipe-size larger than 

those to convey the pre-developed peak flow, on average.  The estimated pipe quantities 

and costs previously presented reflect the larger pipe size where regional detention is 

assumed. 

5.2.4 Impact on Developable Land 

With regional detention eliminating the need for local detention, additional developable 

area would be available upstream of regional detention.  Furthermore, depending on the 

location of a regional detention facility within the watershed, a larger percentage of the 

development might be served than through a series of smaller local detention ponds 

scattered throughout the watershed.  By detaining runoff for a larger percentage of the 

development, peak discharges in receiving water bodies are reduced, resulting in a 

smaller floodplain for a given rainfall depth and duration. 

5.2.5 Impact on Water Quality Treatment 

One challenge associated with regional detention is how to provide the proper water 

quality treatment in areas served by the regional facility.  As a general rule, to meet 

Clean Water Act requirements, water quality treatment must be provided before 

stormwater discharges to a natural channel.  As a result, if the proposed conveyance 

network upstream of a regional detention facility includes natural channels, water quality 

treatment upstream of the natural channel would need to be provided.  Typically, that 

water quality treatment is provided through extended detention or infiltration within a 

development.  This would likely require some land to be set aside.  However, if only 

extended detention of the water quality volume is provided on-site, rather than peak flow 

reduction for larger storms, the detention volume and land area required will be less than 

if the 100-year storm volume must be detained on-site. 
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Appendix A. Figures 



$14,200 Per Acre
2140 Acres
to Develop

$1,700 Per Acre
2550 Acres to

Develop

$13,100 Per Acre
1930 Acres
to Develop

$13,900 Per Acre
2570 Acres
to Develop

$7,900 Per Acre
600 Acres
to Develop

$21,800 Per Acre
390 Acres
to Develop

$16,000 Per Acre
1110 Acres
to Develop

$8,900 Per Acre
350 Acres
to Develop

$3,500 Per Acre
530 Acres
to Develop

$15,100 Per Acre
2750 Acres
to Develop

$18,200 Per Acre
1430 Acres
to Develop

$12,400 Per Acre
910 Acres
to Develop

$12,400 Per Acre
940 Acres
to Develop

West Growth 
Area

Southwest Growth 
Area

South Growth 
Area

Northwest Growth 
Area

North Growth 
Area

HWY 30 
Study Area

Scenario 1
$17,800 /Acre

2060 Acres to Develop

Scenario 2
$6,200 /Acre

7340 Acres to Develop

Cedar Rapids

§̈¦380

¬«100

¬«965

¬«94

£¤151

£¤71

£¤218

£¤30

£¤65

STORMWATER WITH REGIONAL DETENTION CAPITAL COST PER ACRE

FIGURE 3
STORMWATER SERVICE PLANS

CITY OF CEDAR RAPIDSPATH: Z:\PROJECTS\CITY_OF_CEDAR_RAPIDS\10048343_SANITARYSEWERMASTER\MAP_DOCS\FINAL\FIG3_OVERVIEW_GROWTHAREAS_STORMWATER.MXD  -  USER: RWOEHL  -  DATE: 8/31/2018

0 1.5Miles

O

LEGEND

HWY 30 Study Area 

North Growth Area 

Northwest Growth Area

West Growth Area

Southwest Growth Area

South Growth Area

Regional Detention

City Boundary
Stormwater Cost Per Acre

$ 1,500 - 5,800

$ 5,800 - 10,100

$ 10,100 - 14,400

$ 14,400 - 18,700

$ 18,700 - 23,000

1


	20190115_FINAL_Stormwater_Growth_Planning_Executive_Summary
	Fig1_Overview_GrowthAreas_Stormwater

