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1 Executive Summary 
This report summarizes stormwater service needs and stormwater-related financial 
considerations for the Southwest Growth Area (SWGA) of Cedar Rapids, Iowa (City). 
The SWGA is identified in the City’s long term planning document, EnvisionCR, and 
shown in Figure 2-1.  It is generally located south of US Highway 30 (US-30) between 
US Highway 151 (US-151) and Interstate Highway 380 (I-380). 

1.1 Introduction and Objective 
This growth planning study has two primary objectives: 

1. Develop a storm sewer service concept that identifies stormwater infrastructure 
needed to support future development in the SWGA. This includes identifying 
potential regional detention pond locations. 

2. Determine capital costs associated with the storm sewer service concept. 

Completion of these objectives as part of the Stormwater Master Plan allows the City to 
not only understand where regional detention could be constructed, but to plan for how to 
pay for growth. 

Storm sewer service concepts were developed for the four other growth areas identified 
in EnvisionCR.  Those concepts are presented in separate technical reports that will be 
incorporated into the City’s Stormwater Master Plan. 

STORM SEWER SERVICE CONCEPT 

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 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 the SWGA 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 the SWGA. Topographic information, future land use, and future 
arterial roadway alignment data were then used to identify potential regional detention 
pond locations and sizes. 

STORMWATER-RELATED CAPITAL COSTS 

As part of the Stormwater Master Plan, the City needs to project the potential costs for 
expanding the storm sewer system as the City grows. This study evaluates not only what 
total capital costs could be but also how expansion costs for the growth areas identified 
in EnvisionCR compare.  Understanding variation in expansion costs allows the City’s 
planners and engineers to account for the total future needs and focus growth, if 
necessary, in areas that are best for the City. 
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Currently, the City funds stormwater improvements primarily through the City’s 
stormwater utility fee. State and federal grants also fund stormwater improvements.  
Additionally, the City collects a stormwater impact fee for new developments.  The 
stormwater impact fee policy includes two components: 

1. A fee component.  Developers are charged a fee for new development. 

2. A reimbursement, or credit, component.  Developers are reimbursed for storm 
sewers installed as part of development that are later turned over to the City. 

Through these two components, the developer of a site that requires the construction of 
larger quantities of storm sewer pipe to convey flows from upstream of the development 
is reimbursed more of the stormwater impact fee than a developer of a site in the 
upstream portion of the watershed that requires proportionally smaller quantities of storm 
sewer pipe. 

The City’s stormwater impact fee currently does not provide a source of revenue to fund 
City-constructed capital improvements.  Rather, it is an equitable way to distribute some 
of the cost of expansion of the storm sewer system between developers. 

This report evaluates three stormwater-related capital costs for the City as a result of 
growth in the SWGA: 

• Capital costs for regional detention facilities. 

• Capital costs for large conveyance structures (box culverts and bridges) that 
would be required where future roads in the SWGA cross major streams. 

• Capital costs for portion of the storm sewer conveyance system that is 36-inch-
diameter or larger pipe.  

1.2 Storm Sewer Service Concept 
The storm sewer service concept considered regional detention possibilities and 
potential storm sewer conveyance requirements. 

REGIONAL DETENTION 

Regional detention was the primary focus during development of the storm sewer service 
concept.  Regional detention facilities are typically more cost effective to construct and 
maintain than on-site detention facilities. 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. 

Four potential regional detention pond locations were identified, with 100-year storage 
volumes ranging from 19 to 73 acre-feet and 100-year pool surface areas ranging from 5 
to 17 acres.  In most locations, the detention ponds discharge to an existing stream or 
constructed drainageway outside of the SWGA.  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 
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approximately 1,000 acres of a total 2,150 acres in the SWGA.  Table 1-1 summarizes 
the detention basins for the SWGA. 

Table 1-1. Detention Pond Summary, Southwest Growth Area 

Subcatchment 

100-year Water Surface Top of Embankment 

Storage Volume 
(acre-feet) 

Pool Area 
(acre) 

Storage Volume 
(acre-feet) 

Pool Area 
(acre) 

SWG-1 51 13 80 16 

SWG-2 38 11 64 15 

SWG-3 19 5 32 7 

SWG-4 73 17 111 22 

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.  Four 
locations, shown in Table 1-2, would require a box culvert.  One location, shown in 
Table 1-3, would require a bridge.  The storm sewer service concept included an 
estimate of storm sewer structures and storm sewer pipe that would need to be 
constructed to serve the SWGA. Table 1-4 summarizes the projected quantities of each 
standard size of storm sewer pipe. 

Table 1-2. Future Box Culverts, Southwest Growth Area 

Structure Location Size Qty. Barrels Length 

A Extension of 44th Ave SW 
(East) 

10 feet wide by 5 feet high 2 80 feet 

B Extension of 44th Ave SW 
(West) 

10 feet wide by 4 feet high 2 80 feet 

C Extension of Nursery Rd 10 feet wide by 4 feet high 2 80 feet 

D 68th Ave SW 10 feet wide by 4 feet high 2 80 feet 

 

Table 1-3. Future Bridges, Southwest Growth Area 

Structure Location Bridge Length Roadway Width 

E Extension of 18th St SW 70 feet 40 feet 
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Table 1-4. Projected Linear Feet of Pipe, Southwest Growth 
Area 

Size Linear Feet of Pipe 

15” 39,100 

18” 41,700 

21” 13,200 

24” 14,400 

27” 9,700 

30” 8,300 

36” 12,000 

42” 6,500 

48” 3,400 

54"+ 10,200 

Only pipes 36 inches and larger were considered in projections of capital cost.  Pipes 
smaller than 36 inches were not considered and would likely be constructed by 
developers or would be accounted for in transportation-related growth projections. 

Similarly, estimates of the number and size of storm sewer manholes was limited to what 
would be necessary for construction of a conveyance network of pipes 36 inches in 
diameter and larger. The collection components that would be required to drain the road, 
such as road surface inlets, curb inlets, and area drains were not included in the cost 
projections.  Table 1-5 summarizes the projected number of manholes required for storm 
sewer 36 inches in diameter and larger. 

Table 1-5. Projected Number of Storm Sewer Manholes, Southwest 
Growth Area 

Manhole Diameter Quantity 

60” 40 

72” 22 

84” 12 

96” 34 

1.3 Stormwater Related Capital Costs 
Planning level capital cost estimates were developed based on the storm sewer service 
concept. The capital costs include construction costs for regional detention, construction 
costs for large conveyance structures, construction costs for storm sewer 36 inches in 
diameter and larger, land costs for regional detention, engineering and legal fees, and a 
30 percent construction contingency.  The total projected stormwater-related capital cost 
for the SWGA is $23.04 million.  Table 1-6 summarizes the costs. 
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Table 1-6. Stormwater-Related Capital Cost 

Component Cost 

Regional detention construction costs $4,790,000 

Large conveyance structure construction costs $640,000 

Storm sewer construction costs $7,830,000 

Regional detention land costs $1,990,000 

Engineering and legal (25 percent) $3,810,000 

Contingency (30 percent) $3,980,000 

Total $23,040,000 

1.4 Recommendation 
STORM SEWER SERVICE CONCEPT 

The potential regional detention pond locations identified during development of the 
storm sewer service concept were ranked based on the following criteria to provide a 
recommendation of priority: 

• Construction and land cost per acre-foot of storage provided for each location 

• The likelihood that a dam permit would be required 

• The potential hazard class if a dam permit is anticipated to be required 

• The number of land owners that would need to be negotiated with to purchase 
the property for the regional detention pond 

A table with more detail on these rankings is provided in Section 6.  HDR recommends 
that the City consider SWG-4 first if the City decides to pursue regional detention in the 
SWGA. 

The following are key takeaways regarding the regional detention concept: 

• If regional detention is utilized instead of local detention, larger storm sewer 
pipes are required to convey higher peak runoff rates between individual sites 
and the regional facility.  This study estimates a size increase of one standard 
pipe diameter would be required.  This cost was included in capital cost 
projections for this study. 

• Regional detention facilities, by definition, are located in areas with more 
contributing drainage area than a local detention facility.  This means that a 
location suitable for regional detention likely has at a minimum an ephemeral or 
intermittent stream flowing through the site. This means that an individual Clean 
Water Act Section 404 permit would be likely be required for most regional 
facilities. 

• For most of the potential regional detention locations, the storage volumes 
required to meet the City’s detention criteria are high enough that a dam permit 
would be required from the Iowa DNR.  Some locations could utilize excavated 
storage to eliminate the need for a dam permit. 
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FUNDING OF STORMWATER-RELATED CAPITAL IMPROVEMENTS 

This report identifies $23.04 million in projected storm sewer system expansion costs 
associated with the storm sewer service concept.  These costs 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 an equitable way to distribute some 
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. HDR recommends that the 
City answer several questions during discussions of how to fund expansion of the storm 
sewer system: 

• Should the current stormwater impact fee policy be modified and the amount of 
the fee adjusted to provide revenue to fund City-constructed expansion of the 
stormwater system? 

• If the City wants to keep its current impact fee structure, is a separate growth-
related stormwater fee an option to fund City-constructed expansion of the 
stormwater system? 

• If the City adopts a growth-related stormwater fee, should it include regional 
detention and conveyance needs in one fee? 

• How would rates be calculated for growth-related stormwater fees? The City’s 
current stormwater impact fee is charged on a per-acre basis, and the current 
stormwater utility charge is charged on a per Equivalent Residential Unit (ERU) 
basis. 

• How would construction of regional detention be financed? One challenge with 
funding regional detention is that the regional detention facility must be in place 
prior to development occurring upstream of the facility. 

2 Background 
The City of Cedar Rapids is located on the Cedar River in Linn County, Iowa. Stormwater 
discharges to several receiving streams including the Cedar River, Morgan Creek, Silver 
Creek, Prairie Creek, Hoosier Creek, Squaw Creek, Indian Creek, East Otter Creek, and 
Dry Creek. 

The City has been issued a National Pollutant Discharge Elimination System (NPDES) 
permit (Permit No. 57-15-0-05) by the Iowa Department of Natural Resources (Iowa 
DNR). This permit authorizes the City to operate its Municipal Separate Storm Sewer 
System (MS4) as well as discharge stormwater point sources from the MS4 to waters of 
the state, in accordance with monitoring requirements and other terms set forth in the 
permit. The permit is valid for a 5-year cycle, with February 1, 2021, the next Date of 
Issuance. The City implements various elements of the permit as separate programs and 
enforces various requirements through municipal code. The permit outlines stormwater 
pollution prevention and management requirements as covered by the following areas: 

1. Public education and outreach on stormwater impacts 
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2. Public involvement and participation 

3. Illicit discharges 

4. Construction site stormwater runoff control 

5. Post-construction stormwater management 

6. Pollution prevention/good housekeeping  

7. Monitoring industrial and high risk run-off 

Stormwater master planning is an important component of the City’s compliance with the 
post-construction stormwater management requirement as well as informing the City’s 
capital improvement plan. The City began working on comprehensive updates to its 
Stormwater Master Plan in June 2015. The plan updates are being completed using a 
phased approach, which is expected to take 5 years to complete. Initial updates to the 
plan include establishing an objective prioritization system for current and future capital 
improvement projects, hydrologic and hydraulic modeling of the storm sewer system, and 
identification of long term capital needs. The first phase of the Stormwater Master Plan 
was adopted by City Council in November 2016. Future updates to the plan include 
continued modeling, updates to the capital improvement plan, policy support, and growth 
planning. 

2.1 Stormwater Growth Planning 
The City and HDR have developed a storm sewer service concept for the SWGA. The 
concept focused on identifying regional detention locations to serve future development. 
Pre- and post-development peak runoff rates and runoff volumes were determined, 
required detention volumes were calculated, and preliminary capital costs were 
estimated.  The concept also included an estimate of large conveyance structures, such 
as bridges and culverts, and an estimate of the total length of storm sewer pipe that 
would be constructed. 

2.2 Regional Detention 
The Iowa DNR discusses the advantages and disadvantages of regional detention in 
Chapter 4 of the Iowa Stormwater Management Manual (Iowa DNR 2009).  One primary 
advantage is cost savings.  Regional detention facilities typically have reduced design, 
construction, operation, and maintenance costs when compared to multiple local 
detention facilities. 

In addition to cost savings, there are several other advantages of regional detention for 
the City. These benefits include the following: 

• Maintenance – The City currently inspects all public basins (approximately 100) 
annually and private basins (approximately 850) on a 10-year cycle as part of its 
NPDES permit. Maintenance is performed on public basins to ensure they are 
operating as designed. For private basins, the City provides the facility owner 
educational materials, but ultimately does not have control over maintenance of 
those facilities. With publically owned regional facilities, the City is better able to 
ensure the facility is functioning as designed. 
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• Land use – The City can better coordinate stormwater detention needs with its 
comprehensive plan. This offers the opportunity to incorporate stormwater 
management facilities as an amenity in areas identified as open spaces. 

• Ease of development – The development community has expressed interest in 
regional detention to streamline design and construction of new facilities. 

The DNR also points out several disadvantages to regional detention, many of which the 
City is addressing through the growth planning process. 

• Location and siting – Regional facilities can be challenging to site due to land 
requirements.  The City is addressing this by screening the City’s growth areas 
for potential regional detention locations as part of the planning process.   

• Capital costs – Communities typically provide capital construction funds for a 
regional facility and the purchase of land on which to construct the facility.  The 
City is addressing this by considering the adequacy of the current stormwater 
impact fee as part of the planning process.  

• Maintenance – Maintenance can be both an advantage and a disadvantage of a 
regional facility.  While the City would have more control over the function of the 
regional facility, it would also be responsible for the maintenance costs.  The City 
can address these costs through the stormwater utility and associated utility 
charge, however. 

2.3 Current Stormwater Utility Charge 
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 ERU. 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 from the utility fee helps recover 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 definition 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. Credits are available for water quality and quantity reductions and a cost share 
program is available to assist with construction of stormwater best management 
practices (BMPs). 

2.4 Current Stormwater Impact Fee 
STORMWATER IMPACT FEE BACKGROUND 

A stormwater impact fee can be broadly defined as a one-time assessment against new 
or expanded development to pay for the cost of infrastructure required to provide service 
(that is, accommodate development). Stormwater impact fees balance the cost 
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requirements for new stormwater infrastructure between existing customers and new 
customers. The portion of existing system and future capital improvements that would 
provide service (capacity) to new customers is included in the stormwater impact fees.  
By adopting cost-based stormwater impact fees, cities can take a policy action of having 
growth pay for growth so that existing stormwater customers are not burdened with costs 
related to growth.  State law and past legal proceedings throughout the U.S. provide 
guidance and precedence for establishment of impact fees. 

STORMWATER IMPACT FEE IN CEDAR RAPIDS 

The City’s impact fee was originally adopted in 1998 and last updated in 2006 (Cedar 
Rapids Municipal Code, Chapter 31, Section 31.06(k): Stormwater Management Impact 
Fee).  The stormwater impact fee policy includes two components: 

1. A fee component.  Developers are charged a fee for new development. 

2. A reimbursement, or credit, component.  Developers are reimbursed for storm 
sewers installed as part of development that are later turned over to the City. 

Through these two components, the developer of a site that requires the construction of 
larger quantities of storm sewer pipe to convey flows from upstream of the development 
is reimbursed more of the stormwater impact fee than a developer of a site in the 
upstream portion of the watershed that requires proportionally smaller quantities of storm 
sewer pipe. 

The City’s stormwater impact fee currently does not provide a source of revenue to fund 
City-constructed capital improvements.  Rather, it is an equitable way to distribute some 
of the cost of expansion of the storm sewer system between developers. 

STORMWATER IMPACT FEE POLICY – FEE COMPONENT 

The current stormwater impact fee policy includes a fee of $500 per acre. The 
stormwater impact fee is collected for new developments when building permit 
applications or final plats are submitted for approval. The area value for determining the 
basis of payment is the area included within the final plat. Areas exempt from the fee 
include lots with non-accessory building structures compatible with the proposed land 
use, areas within the floodway, lots that are designated by letter and as such are 
proposed for future development, and areas of existing street right-of-way or roadway 
easement. 

STORMWATER IMPACT FEE POLICY – REIMBURSEMENT COMPONENT 

The stormwater impact fee policy includes a provision that reimburses the developer for 
storm sewer pipe installed as part of the development (Cedar Rapids Municipal Code, 
Chapter 31, Section 31.06(l): City Participation in Storm Sewer Facilities). Storm sewer 
pipe installation is reimbursed per linear foot according to a defined schedule of unit 
costs, shown in Table 2-1. The credit amounts were last updated in 2006. 
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Table 2-1. Stormwater Impact Fee Credit Schedule 

Pipe 
Diameter 

RCP Reimbursement 
Amount (per Linear Foot) 

PE Pipe Reimbursement 
Amount (per Linear Foot) 

RCP Flared End Section 
Reimbursement Amount 

12” $4.65 $2.00 $109.00 

15” $5.95 $2.80 $113.50 

18” $6.90 $4.20 $124.00 

21” $8.95 N/A $131.00 

24” $10.90 $6.50 $140.00 

27” $14.10 N/A $163.50 

30” $16.35 $10.10 $182.50 

36” $23.60 $12.75 $269.00 

42” $31.90 $18.00 $333.00 

48” $41.40 $21.80 $410.00 

54” and 
above 

$52.20 N/A $505.00 

Source: Cedar Rapids City Ordinance 
RCP = Reinforced Concrete Pipe 
PE = Polyethylene 

2.5 EnvisionCR 
EnvisionCR is the City’s 20-year comprehensive plan. Development of the plan formally 
kicked off in March 2014 and the plan was most recently updated March 28, 2017. The 
plan includes the City’s vision for future land use, connecting places and people 
throughout the City, providing green spaces and trails, helping businesses thrive and 
support a skilled workforce, and increasing resident’s safety. 

The GrowCR element of the plan is particularly applicable to stormwater growth 
planning, because it establishes the basic program for growth over the next 20 years. 
GrowCR considers the amount of land needed to accommodate a projected 2035 
population of 161,073. GrowCR broadly identifies five areas of potential growth located in 
fringe areas of the City. Those areas, shown in Figure 2-1 are the North Growth Area, 
Northwest Growth Area, West Growth Area, Southwest Growth Area, and South Growth 
Area. 

2.6 Cedar Rapids Southwest Growth Area 
The SWGA as defined by the EnvisionCR plan is shown below in Figure 2-1 and Figure 
A-1 in Appendix A.  It is south of US-30 between US-151 I-380.  EnvisionCR states the 
important considerations for the SWGA as “dedicating land for industrial projects and 
establishing a network of streets for emerging neighborhoods.”  EnvisionCR further 
explains that the SWGA considers the land uses to complete the gaps between existing 
built areas and the City of Fairfax. 
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Figure 2-2 and Figure A-2 in Appendix A show the Future Land Use Map (FLUM) from 
the EnvisionCR study for the SWGA.  The SWGA includes two regions on the City’s 
southwest side.  A majority of the SWGA is already within Cedar Rapids’ City Limit.  The 
northern region of the SWGA covers approximately 1,200 acres near the US-30 and US-
151 interchange.  The future land use is predominately low intensity residential with high 
intensity industrial and commercial use along the Union Pacific railroad on the north side 
of Prairie Creek.  The southern region of the SWGA covers approximately 975 acres east 
of Edgewood Rd SW and south of US-30.  The future land use is industrial and 
employment reserve for large employers.  
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Figure 2-1. Cedar Rapids’ Growth Areas 

 
Source: EnvisionCR 
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Figure 2-2. Southwest Growth Area Future Land Use 

 
Source: EnvisionCR (SWGA Emphasis Added by HDR) 
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3 Stormwater Subcatchments and Runoff 
3.1 Subcatchment Delineation 

A ridge line extending south from the intersection of Edgewood Rd SW and 60th Ave SW 
divides the SWGA into five receiving streams – all unnamed tributaries to Prairie Creek.  
The northern region drains to Prairie Creek south of US-30 and the southern region 
drains to two unnamed tributaries which join Prairie Creek north of US-30.  Prairie Creek 
has a drainage area of 1,220,600 acres (1907.2 square miles) upstream of the SWGA.  
The drainage area upstream of, and including, the northern region of the SWGA that 
drains to Prairie Creek is 3,700 acres (5.8 square miles).  The drainage upstream of, and 
including, the southern region of the SWGA that drains to the unnamed tributaries is 
1,575 acres (2.5 square miles). 

Stormwater subcatchments were delineated for evaluation of potential regional detention 
pond locations as part of the conceptual layout of the storm sewer system.  Those 
subcatchments are shown in Figure 3-1 and Figure A-3 in Appendix A.  The 
subcatchments were delineated based on existing topography considering potential 
regional detention pond locations, major arterial roadways identified in the EnvisionCR 
study, or the FLUM developed in the EnvisionCR study.  Table 3-1 provides the number 
of acres of each type of land use in each subcatchment.  For hydrologic calculations, 
medium and high density urban were assumed to be high density residential for 
estimation of impervious area. 
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Figure 3-1. Subcatchments and Future Land Use Map 
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Table 3-1. Land Use Areas by Subcatchment 

Subcatchment 

Commercial 
(acres) 

Industrial 
(acres) 

Residential 
(acres) 

High Density 
Residential 

(acres) 

Open Space 
(acres) 

SWG-1 70 0 47  110  7  

SWG-2 0 0 210  0 0 

SWG-3 0 96  0 0 0 

SWG-4 0  381  0 0 0 

Total 75 477  257 110 7  

3.2 Stormwater Hydrology 
Existing and future peak stormwater runoff rates and required storage volumes were 
determined using the NRCS graphical peak discharge method outlined in Technical 
Release 55 (TR-55, NRCS 1986). The time of concentration was determined by 
delineating the longest flow path for each subcatchment and calculating flow velocities 
using methodology from TR-55. NRCS hydrologic soil group (HSG) data and aerial 
photography were used to determine a runoff curve number values for existing 
conditions. The HSG and the EnvisionCR FLUM were used to estimate runoff curve 
number values for future conditions. Table 3-2 summarizes the subcatchment hydrologic 
parameters. Table 3-3 summarizes the 5-year and 100-year peak runoff rates for pre- 
and post-development and the required post-development 100-year storage volume.  
The storage volumes were adjusted to account for existing storage within the 
subcatchment. 

Table 3-2. Subcatchment Hydrologic Parameters 

Subcatchment 

Drainage 
Area 
(acre) 

Pre-Development Post-Development 

Curve 
Number 

Tc 
(minutes) 

Curve 
Number 

Tc 
Pipe Flow 
(minutes) 

Tc 
Overland flow 

(minutes) 

SWG-1 289 85 95 90 42 79 

SWG-2 224 80 64 81 31 54 

SWG-3 101 86 37 91 22 33 

SWG-4 388 86 79 91 36 66 

Total 1,003 -- -- -- -- -- 
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Table 3-3. Peak Runoff Rates and 100-year Runoff Volume 

Subcatchment 

Pre-Development Post-Development 

5-year Peak 
Flow     
(cfs) 

100-year 
Peak Flow 

(cfs) 

5-year Peak 
Flow     
(cfs) 

100-year 
Peak Flow 

(cfs) 

100-year Runoff 
Volume 

(acre-feet) 

SWG-1 239 589 477 738 66 

SWG-2 226 609 355 691 37 

SWG-3 177 430 274 509 24 

SWG-4 433 1,051 822 1,301 92 

4 Storm Sewer Service Concept 
The SWGA was evaluated to identify potential regional detention pond locations. A 
concept level system of conveyance and detention was developed for the area. Light 
Detection and ranging (LiDAR) derived topographic data and the EnvisionCR FLUM 
were used to identify potential detention locations. 

4.1 Planning/Design Criteria 
The following guidelines and criteria were used in developing each component of the 
storm sewer service concept. 

REGIONAL DETENTION 

• The City’s Metro Area Standards (2006) require that post-developed runoff rates 
from a site for all recurrence interval storm events (for example, 5-year, 10-year, 
and up to 100-year) must be reduced to pre-developed 5-year runoff rates. The 
City’s Metro Area Standards (2006) allow a development to convey the 100-year 
event through the site without reduction in flow rate, but an increase in the flow 
rate is not allowed. This standard was applied with the assumption that runoff 
rates for the entire area upstream of the detention pond would be managed 
accordingly. 

• Locations identified as open space were used for detention when possible to 
maximize the land available for development. 

• Wet detention ponds were considered to provide value to the area as an amenity 
where topographic conditions were favorable and projected future land use would 
allow. Sites with favorable topographic conditions had minimal storage at depths 
of 3 to 5 feet, but rapid increases in storage at higher depths. Favorable land 
uses were open space, which could be used for parks, and low density 
residential, where the open space around the pond would be desirable.  

• When determining land required for the detention facility, 2 feet of freeboard 
above the 100-year pool elevation was assumed to allow routing of events larger 
than the 100-year event through an emergency spillway. 
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• Construction of a detention facility within the floodway fringe (portion of the 
floodplain outside the floodway boundary) was considered acceptable. It was 
assumed the floodplain storage below the 100-year base flood elevation was not 
available for detention storage. 

LARGE CONVEYANCE STRUCTURES 

• Box culverts and bridges were incorporated into the concept where future roads 
identified in EnvisionCR crossed National Hydrographic Dataset (NHD) 
streamlines.  These streamlines generally represent locations where streamflows 
are high enough that a box culvert or bridge would be required if a future road 
was constructed at the location. 

• If a future road identified in EnvisionCR crosses a Federal Emergency 
Management Administration (FEMA) regulatory floodway, it was assumed that a 
bridge would need to span the floodway. In the case of floodways wider than 300 
feet, if aerial images showed heavy tree cover in the floodway, it was assumed 
that tree clearing for the road construction could increase flood conveyance and 
a reduced bridge length was assumed. 

STORM SEWER LARGER THAN 36 INCHES IN DIAMETER 

• Future storm sewer pipe was assumed to be reinforced concrete pipe (RCP) 

• Manhole spacing on trunk sewers was assumed to be 300-feet 

• Manhole sizes for corresponding pipe sizes were determined using Statewide 
Urban Design and Specifications (SUDAS) guidance 

4.2 Southwest Growth Area Regional Detention Concept 
Figure 4-1 and Figure A-4 in Appendix A show the storm sewer service concept for the 
SWGA.  The northern portion of the SWGA is primarily 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 SWGA is currently 
agricultural with  future land use designations of 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 SWGA 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.  The 
drainageway in SWG-1 conveys runoff through an existing industrial facility before 
discharging to Prairie Creek.  It is assumed the detention ponds are assumed to not 
negatively impact existing downstream flow paths or flow rates as a result of the outflow 
criteria applied.  Table 4-1 summarizes the detention facilities.  The following sections 
briefly summarize each potential pond location.
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Figure 4-1. Potential Pond Locations 
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Table 4-1. Detention Pond Summary 

Subcatchment 

100-year Water Surface Top of Embankment 

Storage Volume 
(acre-feet) 

Pool Area 
(acre) 

Storage Volume 
(acre-feet) 

Pool Area 
(acre) 

SWG-1 51 13 80 16 

SWG-2 38 11 64 15 

SWG-3 19 5 32 7 

SWG-4 73 17 111 22 

SWG-1 

Subcatchment SWG-1 is approximately half developed and includes several local 
detention ponds.  The pond storage volumes were used to adjust the regional pond 
storage volume using the ponding factor in TR-55 (NRCS 1986) but a more detailed 
analysis of the impact of the ponds should be performed during preliminary design.  The 
primary drainageway for SWG-1 begins north of Highway 151, flows through a local 
detention pond upstream of Highway 151 and continues south under Highway 30 before 
flowing through an industrial area near the Highway 30/Edgewood Rd SW interchange. 

Site conditions at the industrial area will restrict the maximum discharge that can be 
conveyed through the existing drainageway, so management of peak flow rates from 
developments in SWG-1 will be particularly important.   

Using planning level 100-year runoff volumes, a potential location for a 51 acre-foot 
regional detention facility was identified upstream of Highway 30.  The facility would 
discharge to an existing natural drainageway before flowing through the industrial facility. 

SWG-2 

Residential development in subcatchment SWG-2 is currently scattered and accounts for 
approximately one-fourth of the land area in the subcatchment.  Future development is 
projected to be all low intensity residential.  The primary drainageway begins near the 
Highway 151 and Highway 30 interchange and flows along natural and man-made open 
channels before flowing into Prairie Creek upstream of Old Bridge Rd.  A potential 
location for a 38 acre-foot regional detention facility was identified upstream of Nursery 
Rd SW.  The facility would discharge to what is currently a grassed waterway. 

SWG-3 and SWG-4 

Subcatchments SWG3 and SWG-4 are both currently primarily agricultural land use.  
EnvisionCR projects that future land uses will be large employers.  This could include 
large-scale manufacturing, offices, warehouses, technology, and research centers.  Two 
regional detention pond locations were identified south of 60th Avenue SW with 100-year 
storage volumes of 19 acre-feet for SWG-3 and 73 acre-feet for SWG-4.  The need for, 
and interest in regional detention in SWG-3 and SWG-4 will depend on the type of 
employer that ultimately locates in the area.  If businesses include large corporate 
campuses, they are often interested in integrating water features into their campus 
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space.  If the water features provide equivalent management of storm water runoff this 
could preclude the interest and need for City participation in regional detention. 

LAND OWNERSHIP CONSIDERATIONS 

Current landowners at the potential pond locations were identified from parcel data 
obtained from Linn county.  The land owners are summarized in Table 4-2.   The total 
number of acres varies from the top of dam areas reported in Table 4-1 due to 
differences in calculation methods.  The number of acres does not include buffer around 
the pond for embankment or maintenance access.  Table 4-2 should be used to consider 
how difficult land acquisition could be for each pond, rather than absolute land areas that 
must be purchased from each land owner. 

Table 4-2. Current Land Ownership (as of March 2018) at Potential Regional 
Pond Locations 

Basin Owner Acres % of 
Basin 

SWG-1 

BELLON-AFRICA FAMILY FARMS LC 12.48 98% 

ZLATOHLAVEK MICHAEL Fa 0.18 1% 

PRICE MICHELE La 0.12 1% 

SWG-2 D & D HUGHES LLC 14.17 100% 

SWG-3 
BWC LC 7.11 99% 

M & W DEVELOPMENT CO 0.10 1% 

SWG-4 VOLESKY JOHN & ADELINE TRUSTS 20.09 100% 

a Portion of single family residential lot. Impact to these properties can likely be eliminated by 
excavated storage. 

Table 4-2 shows that two of the basins are located on property owned by one owner.  
The remaining basins can likely be adjusted during the design phase to be confined to 
one property owner.  As noted in the table, the footprint of SWG-1 extends on to two 
single family residential lots. The City could purchase these portions of the parcel or 
obtain a perpetual easement, but it reducing the pond footprint through excavated 
storage will likely be a more feasible approach.  Appendix B includes additional parcel 
information from the county database.  

WATER QUALITY CONSIDERATIONS 

The Iowa DNR provides a brief summary of water quality considerations for regional 
detention facilities.  An excerpt from the manual is below. 

If a community decides to implement a regional stormwater control, it must 
ensure that the conveyances between the individual upstream developments and 
the regional facility can handle the design peak flows and volumes without 
causing adverse impact or property damage. Full build-out conditions in the 
regional facility drainage area should be used in the analysis. In addition, unless 
the system consists of completely man-made conveyances (i.e. storm drains, 
pipes, concrete channels, etc.); onsite structural controls for water quality and 
downstream channel protection will be required for all developments within the 
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facility’s drainage area. Federal water quality provisions do not allow the 
degradation of water bodies from untreated stormwater discharges, and it is US 
EPA policy to not allow regional stormwater controls that would degrade stream 
quality between the upstream development and the regional facility. 

Further, without adequate channel protection, aquatic habitats and water quality 
in the channel network upstream of a regional facility may be degraded by 
stream bank erosion if they are not protected from bankfull flows and high 
velocities. Based on these concerns, both the EPA and the USACE have 
expressed opposition to in-stream regional stormwater control facilities. In-stream 
facilities should be avoided if possible, and will likely be permitted on a case-by-
case basis only. 

Treating the water quality volume would not be completed with regional facilities. The 
water quality volume was not included in the planning level volume estimates calculated 
for this study. 

PERMITTING CONSIDERATIONS 

The following section describes permitting considerations for the storm sewer service 
plan concept.  It is not intended to be a comprehensive review of permitting 
requirements, but rather to outline the factors considered when developing the concept.  
Permitting requirements are subject to change at any time and should be given further 
consideration during preliminary design. 

Clean Water Act Section 404 

Section 404 of the Clean Water Act establishes a program to regulate the discharge of 
dredged or fill material into waters of the United States.  The U.S. Army Corps of 
Engineers (USACE) performs the day-to-day administration of the 404 permit program, 
including jurisdictional determination and individual and general permit decisions.   In 
Iowa, the 404 Permit application is included with the Flood Plain Development Permit 
application in the Joint Application Form.  USACE has authorized Nationwide Permit 
(NWP) 43 – Stormwater Management Facilities, which authorizes placement of dredged 
or fill material for construction of stormwater management facilities, including stormwater 
detention basins.  For coverage under NWP 43, construction activity must not impact 
more than 300 feet of ephemeral and/or intermittent stream or more than a ½-acre of 
jurisdictional wetlands and other waters of the United States.   Placement of dredged or 
fill material in perennial streams is not covered by NWP 43.  Projects not covered under 
a NWP would be required to obtain an Individual Permit, which typically includes an 
alternatives analysis, mitigation plan, and 21-day public notice.  It is typical that the 
process for receiving an Individual Permit authorization can take up to 120-days. 

A detailed review of stream impacts was not performed for this planning level concept 
development.  However, based on the length of the potential ponds from upstream to 
downstream, Section 404 Individual Permits will likely be required for most of the 
proposed detention ponds. 
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Floodplain Development Permit 

The Iowa DNR regulates construction on floodplains and floodways within the state and 
administers the state’s dam safety program.  The floodplain development permit 
application is included with the Joint Application Form.  In certain jurisdictions, such as 
with the City, Iowa DNR has delegated review of floodplain development permits to a 
local jurisdiction. 

Construction of a detention pond in the regulatory floodway would add significant 
complexity to obtaining a flood plain development permit and is not necessary in the 
SWGA.  Based on a review of floodplain maps and topographic information, the pond 
locations identified in Figure 4-1 are not in the Prairie Creek floodplain and will not 
require a floodplain permit.  

Iowa DNR and City floodplain management standards currently do not require 
compensatory storage for fill placed in the floodplain.  As a result, the ponds in Table 4-1 
should be permittable.  From a design standpoint, any detention ponds located in the 
floodplain fringe would need to be designed to consider tailwater effects for a coincident 
event on the receiving stream.  Depending on the pond design, this may include a 
displacing a portion of the storage capacity as a result of water backing up into the 
detention pond from the receiving stream. 

Dam Safety Program 

The Iowa DNR also administers the state’s dam safety program.  Iowa Administrative 
Code (IAC) 567-71.3 (455B) codifies the thresholds which determine if DNR approval is 
required.  For urban areas, a dam permit is required if any of the following thresholds is 
exceeded: 

a. Any dam designed to provide a sum of permanent and temporary storage 
exceeding 50 acre-feet at the top of dam elevation, or 25 acre-feet if the dam 
does not have an emergency spillway, and which has a height of 5 feet or more. 

b. Any dam designed to provide permanent storage in excess of 18 acre-feet and 
which has a height of 5 feet or more. 

c. Any dam located within 1 mile of an incorporated municipality, if the dam has a 
height of 10 feet or more, stores 10 acre-feet or more at the top of dam elevation, 
and is situated such that the discharge from the dam will flow through the 
incorporated area. 

If a structure meets the above threshold, a hazard class is assigned per guidance in IAC 
567-72.3(2).  Hazard classes are defined as follows: 

• Low hazard. A structure shall be classified as low hazard if located in an area 
where damages from a failure would be limited to loss of the dam, loss of 
livestock, damages to farm outbuildings, agricultural lands, and lesser used 
roads, and where loss of human life is considered unlikely. 

• Moderate hazard. A structure shall be classified as moderate hazard if located in 
an area where failure may damage isolated homes or cabins, industrial or 
commercial buildings, moderately traveled roads or railroads, interrupt major 
utility services, but without substantial risk of loss of human life. In addition, 
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structures where the dam and its impoundment are of themselves of public 
importance, such as dams associated with public water supply systems, 
industrial water supply or public recreation, or which are an integral feature of a 
private development complex, shall be considered moderate hazard for design 
and regulatory purposes unless a higher hazard class is warranted by 
downstream conditions. 

• High hazard. A structure shall be classified as high hazard if located in an area 
where failure may create a serious threat of loss of human life or result in serious 
damage to residential, industrial or commercial areas, important public utilities, 
public buildings, or major transportation facilities. 

As of June 2017, the Iowa DNR is organizing a technical committee to review the state’s 
dam safety regulations. The above thresholds or construction standards may change as 
a result. 

Information about projected storage volumes, embankment heights, and current or future 
land use downstream of the potential detention pond locations was used to provide a 
preliminary estimate of likelihood of a dam permit being required.  This information 
should be used only to consider potential permit requirements.  Hazard class was 
estimated using a desktop review of aerial photography to identify downstream buildings 
and roads; no breach or inundation analysis was performed to support the estimate. 

Table 4-3. Potential Detention Basin Dam Permitting Information 

Basin 
Dam Permit 
Required?a 

Hazard 
Classb Notes 

SWG-1 Yes (a) High Upstream of US-30 and future developed areas 

SWG-2 Yes (c) High Upstream of future developed areas 

SWG-3 Yes (c) High Upstream of future developed areas 

SWG-4 Yes (a) High Upstream of future developed areas 

Note: Table is for information purposes only using preliminary estimates of embankment height and 
storage volume. A determination of dam permit requirements and hazard classification must be 
completed during design. 
a See dam permit thresholds in previous paragraph for reference letter. 
b See dam hazard class descriptions in previous paragraph. 

Breach analyses may show different hazard classifications than preliminary estimates in 
Table 4-3.  In general, hazard classes could be reduced if easements to prevent 
construction of homes downstream are obtained.  Options to provide the required 
storage without constructing a jurisdictional dam should be evaluated during preliminary 
design. 
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National Pollutant Discharge Elimination System (NPDES) 

Construction activities for the potential detention ponds identified in the conceptual 
design should be permittable under Iowa General Permit #2, provided that appropriate 
erosion and sediment control is provided.  General Permit #2 is effective through 
February 28, 2023.  At that time, the Iowa DNR may choose to reissue, modify and 
reissue, or discontinue the permit.  Because General Permit #2 provides statewide 
coverage of construction activities, significant changes are not expected. 

AIRPORT CONSIDERATIONS 

The Federal Aviation Administration (FAA) has published guidelines for land use 
considerations in the vicinity of airports to reduce the likelihood of animal/aircraft 
collisions (US DOT 2007).  Detention ponds have the potential to attract birds, which the 
FAA considers hazardous to aircraft movement.  In Advisory Circular (AC) 150/5200-
33B, the FAA recommends that practices that reduce wildlife hazards should be 
considered within a 10,000 foot perimeter around the air operations area (AOA). 

Within this 10,000 foot perimeter, shown on Figure 4-1 and Figure A-4 in Appendix A as 
the Airport Wildlife Control Zone, detention ponds should be designed to drain 
completely within 48-hours.  FAA also recommends that new detention basins have 
steep, rip-rap lined sides and a long, narrow shape to reduce the likelihood of wildlife 
congregating at the basin.  All of the detention basins proposed could be designed to 
meet the 48-hour time-to-drain criteria. 

4.3 Southwest Growth Area Conveyance Concept 
The storm sewer service concept included an estimate of large conveyance structures 
that would be needed where future roads cross major streams and an estimate of the 
total length of storm sewer pipe that would be constructed. 

LARGE CONVEYANCE STRUCTURES 

Four locations in the SWGA where a box culvert would likely be needed were identified 
and are summarized in Table 4-4.  One location where a bride will likely be needed was 
identified and is summarized in Table 4-5.  Figure A-5 in Appendix A shows the box 
culvert and bridge locations. 

Table 4-4. Future Box Culverts, Southwest Growth Area 

Structure Location Size Qty. Barrels Length 

A Extension of 44th Ave SW 
(East) 

10 feet wide by 4 feet high 2 80 feet 

B Extension of 44th Ave SW 
(West) 

10 feet wide by 4 feet high 2 80 feet 

C Extension of Nursery Rd 10 feet wide by 4 feet high 2 80 feet 

D 68th Ave SW 10 feet wide by 4 feet high 2 80 feet 
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Table 4-5. Future Bridges, Southwest Growth Area 

Structure Location Bridge Length Roadway Width 

E Extension of 18th St SW 70 feet 40 feet 

FUTURE STORM SEWER PIPE 

The projected future quantity of standard size storm sewer pipe in the SWGA was 
estimated to calculate the capital costs for pipes 36 inches in diameter and larger. 
Information about the City’s current storm sewer system was used to estimate storm 
sewer needs for the SWGA. An average length of each pipe size on a per-acre basis 
was determined for the three major land use intensities using the City’s storm sewer 
geographic information system (GIS) data and the existing zoning information. The 
upstream end of each pipe segment 12 inches in diameter or larger was associated with 
a land use intensity, and then the linear feet of pipe per acre across the entire City was 
calculated. Table 4-6 and Figure 4-2 show the results of the analysis. For example, areas 
classified as Urban High Intensity in EnvisionCR, currently have an average of 10 linear 
feet of 12-inch-diameter pipe per acre. 

Table 4-6. Average Pipe Length near Feet of Pipe Per Acre for Cedar Rapids 

Pipe Size 

Linear Feet of Pipe Per Acre 

Urban High 
Intensity 

Urban Medium 
Intensity Urban Low Intensity 

12" 10 9 3 

15" 23 23 24 

18" 12 13 11 

21" 2 6 2 

24" 10 11 9 

27" 1 1 1 

30" 7 5 4 

33" 0 0 0 

36" 6 7 4 

42" 1 2 2 

48" 2 2 1 

54"+ 4 8 3 
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Figure 4-2. Linear Feet of Pipe Per Acre for Cedar Rapids 

 
The FLUM for the undeveloped portions of the SWGA was then used to project the total 
linear feet of each class of pipe that would be constructed. The length of 12-inch- and 
15-inch-diameter pipe that was projected is reported as 15-inch-diameter pipe because 
15 inches is the minimum size allowed by the City for new construction. 

Table 4-7 summarizes the projected quantities of each standard size of storm sewer pipe 
needed to serve undeveloped portions of the SWGA. 

Table 4-7. Projected Linear Feet of Pipe, Southwest Growth 
Area 

Size Linear Feet of Pipe 

15" 39,100 

18" 41,700 

21" 13,200 

24" 14,400 

27" 9,700 

30" 8,300 

36" 12,000 

42" 6,500 

48" 3,400 

54"+ 10,200 

Only pipes 36 inches in diameter and larger were considered in projections of capital 
cost. It was assumed that pipes smaller than 36 inches in diameter would be constructed 
by developers or would be accounted for in transportation-related growth projections. 

Similarly, estimates of the number and size of storm sewer manholes was limited to what 
would be necessary for construction of a conveyance network of pipes 36 inches in 
diameter and larger. The collection components that would be required to drain the road, 
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such as road surface inlets, curb inlets, and area drains were not included in the cost 
projections. Table 4-8 summarizes the projected number of manholes required for storm 
sewer 36 inches in diameter and larger.  

Table 4-8. Projected Number of Storm Sewer Manholes, Southwest Growth 
Area 

Manhole Diameter Quantity 

60" 40 

72" 22 

84" 12 

96" 34 

REGIONAL DETENTION EFFECT ON CONVEYANCE SYSTEM 

One consequence of regional detention is that the storm sewer conveyance system 
downstream of developments that would be served by local detention using current 
detention practices would be required to convey the post-developed 5-year peak flow 
rather than the pre-developed 5-year peak flow rate.  To evaluate the potential effect of 
this change, regional detention subcatchment, NG-10 in the North Growth Area, was 
divided into 7 smaller subcatchments ranging in area from 5 to 20 acres.  Pre-and post-
developed 5-year peak flows were determined for each of the smaller subcatchments.  A 
storm sewer trunk alignment was selected to serve each subcatchment and a pipe size 
was determined for each segment using both the pre- and post-developed peak flow 
rates.  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 
effect of this increase is reflected in the pipe quantities shown in Table 4-7. 

5 Stormwater-Related Capital Costs 
As part of the Stormwater Master Plan, the City needs to project the potential costs for 
expanding the storm sewer system as the City grows. This study evaluates not only what 
total capital costs could be but also how expansion costs for the growth areas identified 
in EnvisionCR compare.  Understanding variation in expansion costs allows the City’s 
planners and engineers to account for the total future needs and focus growth, if 
necessary, in areas that are best for the City. 

This report evaluates three stormwater-related capital costs for the City as a result of 
growth in the SWGA: 

• Capital costs for regional detention facilities. 

• Capital costs for large conveyance structures (box culverts and bridges) that 
would be required where future roads in the SWGA cross major streams. 

• Capital costs for portion of the storm sewer conveyance system that is 36-inch-
diameter or larger pipe. 
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5.1 Regional Detention 
Detention costs are dependent primarily on storage volume, current land use, 
topography at the selected site and degree of landscaping.  For this planning level cost 
estimate, costs were determined using a cost curve developed by Brown and Schuler 
(US EPA 1999) for dry detention basins.  The cost curve is shown in Figure 5-1.  The 
cost curve estimates construction cost as a function of pond storage volume.  Costs were 
adjusted to 2016 costs using the Engineering News Record Construction Cost Index 
(ENR CCI) and for regional differences in construction cost as recommended by the US 
EPA (1999) and AWWA (1992). 

Figure 5-1. Retention Basin Construction Cost Curve 

 
Source: US EPA (1999) 

The Brown and Schuler cost curve was compared to construction costs for several BMPs 
in Minnesota by Barr Engineering (2011) in its report for the Minnesota Pollution Control 
Agency (MPCA).  The MPCA report did not perform a cost comparison of dry detention 
ponds, but found that the cost curve compared well to actual costs for large wet 
detention basins. 

Land area was determined using LiDAR derived contours to provide the required 
storage.  A land cost of $30,000 per acre was used based on recent project-related cost 
estimates for Cedar Rapids. 
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A summary of planning level construction and land costs for the identified detention 
facilities is shown in Table 5-1 below.  The costs are broken down by basin.  One large 
variable in the cost of regional detention is land price.  Land prices are subject to change 
due to market demand and are narly 50% of the construction costs reported in Table 5-1 
for some locations.  In most cases, it was assumed that the required storage would be 
provided on the existing ground surface through the construction of a berm.  If a portion 
of that storage could be provided through excavation, required land areas could be 
reduced. 

Table 5-1. Planning Level Regional Detention Construction and Land Cost 

Basin 
100-yr Storage 
Volume (ac-ft) 

Construction 
Cost Land Cost Total Land and 

Construction 
Cost per AC-
FT of Storage 

SWG-1 51 $1,330,000 $540,000 $2,190,000 $36,900 

SWG-2 38 $1,070,000 $490,000 $1,110,000 $40,800 

SWG-3 19 $630,000 $240,000 $1,900,000 $45,000 

SWG-4 73 $1,760,000 $720,000 $2,050,000 $34,200 

Total 181 $4,790,000 $1,990,000 $6,780,000 $38,850 
(average) 

Appendix C includes more detail about the calculations performed to determine the costs 
in Table 5-1 including adjustments for regional differences and inflation. 

Table 5-1 also includes a column that allows for a comparison of the ponds based on 
cost per acre-foot of storage provided.  The highest costs per storage volume occur in 
locations where the topography is more flat, meaning a larger land area is required for a 
given amount of storage.  Smaller ponds are also more expensive based on the cost 
curve shown in Figure 5-1 that was used to develop the costs. 

REGIONAL DETENTION OPERATION AND MAINTENANCE COSTS 

A review of available published information about operation and maintenance (O&M) 
costs for stormwater BMPs was completed to inform City staff about expected 
maintenance costs for wet and dry detention facilities.  Table 5-2 summarizes annual 
O&M costs as a percentage of capital costs for three studies. 

Table 5-2. Comparison of Operating and Maintenance Costs for Wet and Dry 
Detention Facilities 

Source Wet Detention Basins Dry Detention Basins 

U.S. EPA, 1999 Not reported <1% 

Weiss et al., 2005 1.9% - 10.2% 1.8 – 2.7% 

MPCA, 2011 3.5% Not reported 

The values reported by U.S. EPA (1999) and Weiss et al. (2005) were based on 
estimated costs, while the 2011 MPCA study reported actual costs.  Table 5-2 shows a 
range of 1.9% to 10.2% for wet detention O&M costs and less than 1% to 2.7% for dry 
detention basins.  These studies show that O&M costs can vary widely but that the cost 
range can be higher for wet detention basins.  Because of the wide variation in costs, a 
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comparison of O&M costs for a particular site for wet and dry detention options should be 
performed during preliminary design if wet detention facilities are being considered. 

5.2 Large Conveyance Structures 
The type and size of large conveyance structures, such as bridges and box culverts, was 
estimated to determine associated capital costs. Capital costs include the construction 
cost for the structure, a planning level contingency, and engineering and legal fees. 
Construction costs of the structure were estimated using planning level unit costs from 
the Iowa Department of Transportation (Iowa DOT) Preliminary Bridge Manual. 
(Iowa DOT 2018) Table 5-3 summarizes construction cost for the box culverts and 
Table 5-4 summarizes the construction cost for the bridges that were identified for the 
SWGA. Appendix D includes a detailed breakdown of capital cost. 

Table 5-3. Box Culvert Construction Cost 

Structure Location Construction Cost 

A Extension of 44th Ave SW (East) $90,000 

B Extension of 44th Ave SW (West) $90,000 

C Extension of Nursery Rd $90,000 

D 68th Ave SW $90,000 

 

Table 5-4. Bridge Construction Cost 

Structure Location Construction Cost 

E Extension of 18th St SW $280,000 

5.3 Storm Sewer 36 Inches in Diameter and Larger 
The amount of storm sewer 36 inches in diameter and larger was estimated to determine 
capital costs.  Capital costs include the construction cost of pipe and manholes, a 
planning level contingency, and engineering and legal fees.  Pipe and manhole 
construction costs were estimated using RSMeans data and Iowa DOT unit prices as of 
February 2018.  Table 5-5 through Table 5-7 show the construction costs for storm 
sewer pipe and manholes 36 inches in diameter and larger. 

Table 5-5. Storm Sewer Pipe Construction Cost 

Size Linear Feet of Pipe Unit Cost Extended Cost 

36” 12,000  $155 $1,860,000 

42” 6,500  $185 $1,200,000 

48” 3,400 $220 $750,000 

54"+ 10,200  $300 $3,060,000 

Total   $6,870,000 
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Table 5-6. Storm Sewer Manhole Construction Cost 

Manhole Diameter Quantity Unit Cost Extended Cost 

60” 40 $5,400 $220,000 

72” 22 $9,000 $200,000 

84” 12 $10,500 $130,000 

96” 34 $12,000 $410,000 

Total   $960,000 

 

Table 5-7. Storm Sewer Construction Cost 

Component Cost 

Storm Sewer Pipe $6,870,000 

Storm Sewer Manholes $960,000 

Total $7,830,000 

5.4 Total Stormwater-Related Capital Cost 
Table 5-8 summarizes the construction costs for regional detention construction costs, 
large conveyance structure construction costs, construction costs for storm sewer 36 
inches in diameter and larger, regional detention land costs, engineering and legal fees, 
and construction contingency.  The total projected stormwater-related capital cost for the 
SWGA is $23.04 million. 

Table 5-8. Stormwater-Related Capital Cost 

Component Cost 

Regional detention construction costs $4,790,000 

Large conveyance structure construction costs $640,000 

Storm sewer construction costs $7,830,000 

Regional detention land costs $1,990,000 

Engineering and legal (25 percent) $3,810,000 

Contingency (30 percent) $3,980,000 

Total $23,040,000 
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6 Recommendation and Future 
Considerations 
STORM SEWER SERVICE CONCEPT 

The potential regional detention pond locations identified during development of the 
storm sewer service concept were ranked based on the following criteria to provide a 
recommendation of priority: 

• Construction and land cost per acre-foot of storage provided for each location 

• The likelihood that a dam permit would be required 

• The potential hazard class if a dam permit is anticipated to be required 

• The number of land owners that would need to be negotiated with to purchase 
the property for the regional detention pond 

The ranked projects are shown in Table 6-1 below.  HDR recommends that the City 
consider SWG-4 first if the City decides to pursue regional detention in the SWGA. 

The following are key takeaways regarding the regional detention concept: 

• If regional detention is utilized instead of local detention, larger storm sewer 
pipes are required to convey higher peak runoff rates between individual sites 
and the regional facility.  This study estimates a size increase of one standard 
pipe diameter would be required.  This cost was included in capital cost 
projections for this study. 

• Regional detention facilities, by definition, are located in areas with more 
contributing drainage area than a local detention facility.  This means that a 
location suitable for regional detention likely has at a minimum an ephemeral or 
intermittent stream flowing through the site. This means that an individual Clean 
Water Act Section 404 permit would be likely be required for most regional 
facilities. 

• For most of the potential regional detention locations, the storage volumes 
required to meet the City’s detention criteria are high enough that a dam permit 
would be required from the Iowa DNR.  Some locations could utilize excavated 
storage to eliminate the need for a dam permit. 
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Table 6-1. Potential Regional Detention Ponds Organized By Priority 

Basin 
Cost per AC-FT 

of Storagea 
Dam Permit 
Required?b 

Hazard 
Classb 

No. Property 
Ownersc Notes 

SWG-4 $34,200 Yes High 1 Below average cost, 
one property owner 

SWG-1 $36,900 Yes High 1 Below average cost, 
one property owner 

SWG-2 $40,800 Yes High 1 Above average cost 

SWG-3 $45,000 Yes High 1 Above average cost 

a See Table 5-1 for more information. Does not include engineering/legal fees or construction 
contingency. 

b See Table 4-3 for more information. 
c See Table 4-2 for more information. Number of property owners can likely be reduced to one for 

each basin location. 

FUNDING OF STORMWATER-RELATED CAPITAL IMPROVEMENTS 

This report identifies $23.04 million in projected storm sewer system expansion costs 
associated with the storm sewer service concept.  These costs 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 an equitable way to distribute some 
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. HDR recommends that the 
City answer several questions during discussions of how to fund expansion of the storm 
sewer system: 

• Should the current stormwater impact fee policy be modified and the amount of 
the fee adjusted to provide revenue to fund City-constructed expansion of the 
stormwater system? 

• If the City wants to keep its current impact fee structure, is a separate growth-
related stormwater fee an option to fund City-constructed expansion of the 
stormwater system? 

• If the City adopts a growth-related stormwater fee, should it include regional 
detention and conveyance needs in one fee? 

• How would rates be calculated for growth-related stormwater fees? The City’s 
current stormwater impact fee is charged on a per-acre basis, and the current 
stormwater utility charge is charged on a per Equivalent Residential Unit (ERU) 
basis. 

• How would construction of regional detention be financed? One challenge with 
funding regional detention is that the regional detention facility must be in place 
prior to development occurring upstream of the facility. 
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6.2 Planning Horizon 
The current comprehensive plan covers anticipated development through 2035. 
Assumptions about future land use used for the hydrologic analysis are only valid 
through that time. If land use projections are updated in the future, HDR recommends 
that the City evaluate the effect of the updates on the storm sewer service concept and 
associated financial considerations. 

6.3 Engineering Methods 
HDR used generally accepted engineering methods in preparation of the quantities and 
costs presented in this report. However, estimates of detention storage volumes and 
associated cost estimates are planning level and assume on-site management of the 
water quality volume and stream stability volume would occur in each subdivision and 
development. 



Technical Memorandum 8.3 
 Southwest Growth Area Service Plan, Revision 0 

 

April 27, 2018 | 36 

7 References 
American Public Works Associate (APWA). 1992. A study of Nationwide Costs to Implement 

Municipal Storm Water Best Management Practices. Southern California Chapter. Water 
Resources Committee. 

City of Cedar Rapids. 2006. Cedar Rapids Metro Area Standards – Design Standards Manual.  
March 22, 2006. 

City of Cedar Rapids. 2017. EnvisionCR: A Comprehensive Plan for Cedar Rapids, Iowa. Updated 
March 28, 2017. Prepared by RDG Planning & Design and HR Green, Inc., Cedar 
Rapids. 

Houle, James J., Robert M. Roseen, Thomas P. Ballestero, Timothy A. Puls, and James Sherrard Jr. 
2013. “Comparison of Maintenance Cost, Labor Demands, and System Performance for 
LID and Conventional Stormwater Management.” Journal of Environmental Engineering 
139: 932-938. 

Iowa Department of Natural Resources (IA DNR). 2009. Iowa Stormwater Management Manual.  

Iowa Department of Transportation (Iowa DOT). 2018. LRFD Bridge Design Manual. January 2018. 

Minnesota Pollution Control Agency (MPCA). 2011. Best Management Practices Construction Costs, 
Maintenance Costs, and Land Requirements. Prepared by Barr Engineering Company, 
Minneapolis, MN. 

U.S. Department of Agriculture (USDA). 1986. Urban Hydrology for Small Watersheds. TR-55. 
Natural Resources Conservation Service. Conservation Engineering Division, 
Washington, D.C. 

U.S. Department of Transportation (US DOT). 2007. Hazardous Wildlife Attractants on or Near 
Airports. AC 150/5200-33B. Federal Aviation Administration. AAS-300. August 28, 2007. 

U.S. Environmental Protection Agency (US EPA). 1999. Preliminary data summary of urban 
stormwater best management practices. EPA-821-R-99-012, Washington, D.C. 

Weiss, Peter T., John S. Gulliver, and Andrew J. Erickson. 2005. The Cost and Effectiveness of 
Stormwater Management Practices.  Minnesota Department of Transportation Report 
2005-23. 



Technical Memorandum 8.3 
 Southwest Growth Area Service Plan, Revision 0 

 

April 27, 2018 | A-1 

Appendix A. Figures 



84 envision

MAP 5: Potential Growth Areas

north
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The Southwest Area considers the land uses to complete 
the gaps between existing built areas and the City of Fairfax.

Land Use Features
• Completing emerging neighborhoods.

• Increasing intensities north of Highway 30.

• Steering industrial uses to be near Highway 30 and 
along the railroad.

• Providing a mix of intensities west of Stoney Point 
Road SW.

• Establishing a system of green space and parks.

• Buffering between uses.

Connectivity Features

ConnectCR discusses strategies for an interconnected and 
multi-modal transportation system. Major transportation 
elements in the Southwest Area include:

• Extension of 44th Avenue SW.

• Extension of Lakeview Drive SW.

• Morgan Bridge Road SW over Highway 30.
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Technical Memorandum 8.3

Southwest Growth Area Service Plan
Appendix B - Potential Regional Detention Pond Location Landowner Information

Basin Parcel Owner Owner Address Owner City Owner State Owner Zip Legal Description Section Township Range Assessor Class City or Township Area (sq ft) Area (ac)

SWG-1 200125100300000 ZLATOHLAVEK MICHAEL F 6311 BEVERLY RD SW CEDAR RAPIDS IA 52404 A.P. #383 LOT 11 1 82 8 LN RESIDENTIAL FAIRFAX TOWNSHIP 7821 0.18

SWG-1 200127600700000 PRICE MICHELE L 4451 33RD AVE SW CEDAR RAPIDS IA 52404 A.P. #383 LOT 7 1 82 8 LN RESIDENTIAL FAIRFAX TOWNSHIP 5419 0.12

SWG-1 200127600900000 BELLON-AFRICA FAMILY FARMS LC PO BOX 500 NEVADA IA 50201-0500 SE NW SEC 1 TWP 82 R 8-EX A.P. #383 & EX RDS 1 82 8 LN AGRICULTURAL FAIRFAX TOWNSHIP 279270 6.41

SWG-1 200125100600000 BELLON-AFRICA FAMILY FARMS LC PO BOX 500 NEVADA IA 50201-0500

SW NW-LYG N'LY HWY 30 & EX A.P. #383 & EX RDS SEC 1 

TWP 82 R 8 1 82 8 LN AGRICULTURAL FAIRFAX TOWNSHIP 264419 6.07

SWG-1 200125100200000 CARTER CHRISTOPHER B & HANZLIK KENDRA L 4531 33RD AVE SW CEDAR RAPIDS IA 52404 A.P. #383 LOT 10 1 82 8 LN RESIDENTIAL FAIRFAX TOWNSHIP 6 0.00

SWG-2 201110100100000 D & D HUGHES LLC PO BOX 500 NEVADA IA 50201-0500 NE NE  SEC 11 TWP 82 R 8 11 82 8 CR AGRICULTURAL CITY OF CEDAR RAPIDS 423600 9.72

SWG-2 201222600200000 D & D HUGHES LLC PO BOX 500 NEVADA IA 50201-0500 W1/2 NW NW-EX RD  SEC 12 TWP 82 R 8 12 82 8 LN AGRICULTURAL FAIRFAX TOWNSHIP 193629 4.45

SWG-3 191822600100000 M & W DEVELOPMENT CO 809 58TH AVENUE CT SW CEDAR RAPIDS IA 52404-4829 NW NW-EX RD  SEC 18 TWP 82 R 7 18 82 7 CR AGRICULTURAL CITY OF CEDAR RAPIDS 4272 0.10

SWG-3 191820100100000 BWC LC 1303 HICKORY HOLLOW RD NE SOLON IA 52333 NE NW EX PLANEVIEW & EX RDS  SEC 18 TWP 82 R 7 18 82 7 CR COMMERCIAL CITY OF CEDAR RAPIDS 309740 7.11

SWG-4 191722600100000 VOLESKY JOHN & ADELINE TRUSTS 378 28TH AVE SW APT 112 CEDAR RAPIDS IA 52404 NW NW EX P.O.S. #1376 & EX RD  SEC 17 TWP 82 R 7 17 82 7 CR AGRICULTURAL CITY OF CEDAR RAPIDS 26368 0.61

SWG-4 191810100100000 VOLESKY JOHN & ADELINE TRUSTS 378 28TH AVE SW APT 112 CEDAR RAPIDS IA 52404 NE NE EX RD  SEC 18 TWP 82 R 7 18 82 7 CR AGRICULTURAL CITY OF CEDAR RAPIDS 848652 19.48

Sources:

Linn County, Iowa GIS Data

Page B-2
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Technical Memorandum 8.3
Southwest Growth Area Service Plan

Appendix C - Regional Detention Planning Level Capital Cost Calculations 

Unit Cost ($/ac): $30,000 Cost Equation: Cost = 7.47*Volume
0.78

Multiplier 1.12 Multiplier 1.79

Quantity (ac) Extended Cost Volume (cf) Extended Cost Multiplier Extended Cost Multiplier Extended Cost

SWG-1 17.99 540,000$            2,206,617         662,869$                           1.12 742,413$          1.79 1,330,000$              1,870,000$         470,000$               400,000$                 2,740,000$              

SWG-2 16.25 490,000$            1,664,846         532,099$                           1.12 595,951$          1.79 1,070,000$              1,560,000$         390,000$               320,000$                 2,270,000$              

SWG-3 7.91 240,000$            842,821            312,892$                           1.12 350,439$          1.79 630,000$                 870,000$            220,000$               190,000$                 1,280,000$              

SWG-4 23.91 720,000$            3,160,892         877,348$                           1.12 982,630$          1.79 1,760,000$              2,480,000$         620,000$               530,000$                 3,630,000$              
Sources:
Land cost - City of Cedar Rapids
Base Construction Cost - U.S. Environmental Protection Agency (US EPA). 1999. Preliminary data summary of urban stormwater best management practices. EPA-821-R-99-012, Washington, D.C.
Convert to EPA Region 1 - U.S. Environmental Protection Agency (US EPA). 1999. Preliminary data summary of urban stormwater best management practices. EPA-821-R-99-012, Washington, D.C.
Adjust for Inflation - ENR CCI

 Engineering and 

Legal (25%) Contingency (30%)

 Total w/ 

Contingencies Basin

Land Acquisition Cost Base Construction Cost Convert to EPA Region 1 Adjust for Inflation (1997 to 2016)

 Construction 

and Land 
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Appendix D - Large Conveyance Structure Planning Level Capital Cost Calculations 

BOX CULVERTS

Structure Location Drainage Area (ac) Q100 (cfs) Fill Depth (ft) Width (ft) Height (ft) No. Barrels Length (ft)

Concrete Qty 

(CY/FT)

Reinf. Conc. 

Cost ($/CY)

 Construction 

Cost (2016) 

 Engineering and 

Legal (25%) 

 

Contingnecy 

(30%) Total w/ Contingencies

A Extension of 44th Ave SW (East) 506 1110 4 10 5 2 80 1.749 650 $90,000 $20,000 $30,000 $140,000

B Extension of 44th Ave SW (West) 224 691 3 10 4 2 80 1.735 650 $90,000 $20,000 $30,000 $140,000

C Extension of Nursery Rd 224 691 3 10 4 2 80 1.735 650 $90,000 $20,000 $30,000 $140,000

D 68th Ave SW 173 669 3 10 4 2 80 1.735 650 $90,000 $20,000 $30,000 $140,000

BRIDGES

Structure Location Drainage Area (ac) Q100 (cfs) Low Chord Elev (ft NAVD88)

Channel 

Elev (ft 

NAVD88)

Bridge Length 

(toe, ft)

Bridge 

Length (ft)

Roadway 

Width (ft) Deck Area (SF)

PPCB Cost 

($/SF)

 Construction 

Cost (2016) 

 Engineering and 

Legal (25%) 

 

Contingnecy 

(30%) Total w/ Contingencies

E Extension of 18th St SW 678 1420 786 780 40 70 40 2800 100 $280,000 $70,000 $80,000 $430,000

Sources:
Concrete quantities and construction cost from Iowa DOT Preliminary Bridge Manual
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