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1 Executive Summary 

This report summarizes stormwater service needs and stormwater-related financial 

considerations for the Northwest Growth Area (NWGA) of Cedar Rapids, Iowa (City). The 

NWGA is identified in the City’s long term planning document, EnvisionCR, and shown in 

Figure 2-1. It is generally bounded by State Highway 100 on the south, the Cedar River 

on the West, Milburn Road on the east, and Tower Terrace Road on the north. 

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 SGA. 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 major 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 NWGA 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 NWGA. 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. 

Currently, the City funds stormwater improvements primarily through the City’s 

stormwater utility fee. State and federal grants also fund stormwater improvements.  
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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 two stormwater-related capital costs for the City as a result of 

growth in the NWGA: 

 Capital costs for large conveyance structures (box culverts and bridges) that 

would be required where future roads in the NWGA 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 included consideration of 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. 

Regional facilities can be challenging to site, however. This was the case in the NWGA, 

where a screening of potential locations yielded no feasible locations. This was due to 

three main factors. 

1. Approximately half of the growth area is currently developed with single family 

residential housing. 

2. Undeveloped areas are designated as rural in the comprehensive plan. 

3. The remaining undeveloped areas did not have locations with adequate storage 

capacity to support a regional detention pond.  

Therefore, HDR recommends local detention for future development in the NWGA. 
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CONVEYANCE 

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

crossings 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.  For the 

NWGA, one major stream crossing was identified. That location, shown in Table 1-1, 

would require a box culvert. 

Table 1-1. Future Box Culverts, Northwest Growth Area 

Location Size Qty. Barrels Length 

Extension of 
Wells Lane 

8 feet wide by 6 feet high 2 60 feet 

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 NWGA. Table 1-2 

summarizes the projected quantities of each standard size of storm sewer pipe. 

Table 1-2. Projected Linear Feet of Pipe, 
Northwest Growth Area 

Size Linear Feet of Pipe 

15" 33,600 

18" 13,700 

21" 2,500 

24" 11,200 

27" 1,200 

30" 5,000 

36" 5,000 

42" 2,500 

48" 1,200 

54"+ 3,700 

24" corrugated 
metal pipe culvert 

12,400 

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 1-3 summarizes the projected number of manholes required for storm 

sewer 36 inches in diameter and larger. 
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Table 1-3. Projected Number of 
Storm Sewer Manholes, Northwest 
Growth Area 

Manhole Diameter Quantity 

60" 17 

72" 9 

84" 4 

96" 13 

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 large conveyance structures, 

construction costs for storm sewer 36 inches in diameter and larger, engineering and 

legal fees, and a 30 percent construction contingency. The total projected stormwater-

related capital cost for the NWGA is $6.19 million. Table 1-4 summarizes the costs. 

Table 1-4. Stormwater-Related Capital Cost 

Component Cost 

Large conveyance structure construction costs $60,000 

Storm sewer construction costs $3,930,000 

Engineering and legal (25 percent) $1,000,000 

Contingency (30 percent) $1,200,000 

Total $6,190,000 

1.4 Recommendation 

STORM SEWER SERVICE CONCEPT 

As Section 4 describes, there were no suitable locations for regional detention identified 

in the NWGA. Therefore, HDR recommends that the City require developers to construct 

local detention in accordance with the City’s development standards. Additionally, the 

City should encourage developers to take advantage of the relatively high percentage of 

HSG Type A and B soils in the NWGA to reduce stormwater runoff by increasing 

infiltration. 

FUNDING OF STORMWATER-RELATED CAPITAL IMPROVEMENTS 

Section 5 identifies $6.19 million in projected storm sewer system expansion costs.  

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 
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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 

2. Public involvement and participation 

3. Illicit discharges 

4. Construction site stormwater runoff control 

5. Post-construction stormwater management 

6. Pollution prevention/good housekeeping  
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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 NWGA. 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. 

 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. 
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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 

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 
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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: 

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

4. 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 Northwest Growth Area 

The NWGA as defined by EnvisionCR is shown below in Figure 2-1 and Figure A-1 in 

Appendix A. The NWGA is bounded by State Highway 100 on the south, the Cedar River 

on the West, Miller Road on the east, and Tower Terrace Road on the north. EnvisionCR 

states that the NWGA was a main area 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. 
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The NWGA 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 

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 NWGA 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. 

Figure 2-2 and Figure A-2 in Appendix A show the Future Land Use Map (FLUM) for the 

NWGA and surrounding areas from EnvisionCR. 
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Figure 2-1. Cedar Rapids’ Growth Areas 

 

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

 

Source: EnvisionCR 
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3 Stormwater Subcatchments and Runoff 

3.1 Subcatchment Delineation 

The NWGA falls within the Otter Creek and Cedar River watersheds. Portions of the 

NWGA drain to Otter Creek and the remainder drains to the Cedar River or tributaries to 

the Cedar River. Table 3-1 summarizes drainage areas for the receiving streams 

upstream of the NWGA and the contributing area to each stream from the NWGA. 

Table 3-1. Summary of Receiving Streams for NWGA 

Receiving Stream Drainage Area Upstream of NWGA NWGA Contributing Area 

Cedar River upstream 
of Otter Creek 

1.32 million acres (2,066.5 square miles) 193 acres (0.3 square miles) 

Otter Creek 41,410 acres (64.7 square miles) 1,903 acres (3.0 square miles) 

Cedar River at State 
Highway 100 

1.32 million acres (2,141.1 square miles) 1,111 acres (1.7 square miles) 

Unnamed Cedar River 
tributary 

997 acres (1.6 square miles) 281 acres (0.4 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 in more detail in Figure A-3 in Appendix A. 

The subcatchments were delineated using 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 3-2 provides the 

breakdown of future land use in each subcatchment based on projections from the 

FLUM.
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Figure 3-1. Subcatchments and Future Land Use Map 
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Table 3-2. Future Land Use Areas by Subcatchment 

Subcatchment 

Agricultural 

(acres) 

Residential 

(acres) 

Open Space 

(acres) 

Cedar River upstream of Otter Creek 

NWG-1 0 100 0 

NWG-2 0 34 0 

NWG-3 0 19 0 

NWG-4 0 17 0 

NWG-5 0 11 0 

Otter Creek 

NWG-7 0 302 4 

NWG-8 2 21 31 

NWG-9 0 202 0 

NWG-10 0 25 0 

NWG-11 0 45 12 

NWG-12 0 244 101 

NWG-13 0 8 0 

NWG-14 9 21 2 

NWG-15 10 52 16 

NWG-16 0 228 1 

NWG-17 2 82 0 

NWG-18 0 110 0 

NWG-19 4 61 0 

NWG-22 0 200 0 

Cedar River at State Highway 100 

NWG-20 184 2 0 

NWG-21 0 392 3 

NWG-24 32 14 0 

NWG-25 10 87 0 

NWG-26 0 295 0 

NWG-27 0 39 2 

Unnamed Cedar River tributary 

NWG-28 0 127 0 

NWG-29 0 120 0 

NWG-30 0 15 0 

Total 253 2875 172 
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3.2 Stormwater Hydrology 

Existing and future peak stormwater runoff rates and runoff 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 3-3 summarizes the subcatchment hydrologic 

parameters. Table 3-4 summarizes the 5-year and 100-year peak runoff rates for pre- 

and post-development and the post-development 100-year runoff volume. Subcatchment 

times of concentration and runoff rates were only calculated for subcatchments 

contributing to potential regional pond locations. 

Table 3-3. Subcatchment Hydrologic Parameters 

Subcatchment 

Drainage 

Area 
(acre) 

Pre-Development Post-Development 

Curve 
Number 

Tc 
(minutes)a 

Curve 
Number 

Tc 

Pipe Flow 
(minutes)a 

Tc 

Overland flow 
(minutes)a 

Cedar River upstream of Otter Creek 

NWG-1 102 68  68   

NWG-2 35 55  55   

NWG-3 21 52  52   

NWG-4 19 55  55   

NWG-5 16 63  63   

Otter Creek 

NWG-7 323 58  58   

NWG-8 57 63  63   

NWG-9 208 63  63   

NWG-10 32 68  68   

NWG-11 60 64  64   

NWG-12 359 68  68   

NWG-13 10 67  67   

NWG-14 37 69  69   

NWG-15 85 69  69   

NWG-16 247 75 86 75 39 71 

NWG-17 93 67  67   

NWG-18 118 81 49 81 27 42 

NWG-19 67 80  80   

NWG-22 208 78 52 78 27 44 
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Table 3-3. Subcatchment Hydrologic Parameters 

Subcatchment 

Drainage 

Area 
(acre) 

Pre-Development Post-Development 

Curve 
Number 

Tc 
(minutes)a 

Curve 
Number 

Tc 

Pipe Flow 
(minutes)a 

Tc 

Overland flow 
(minutes)a 

Cedar River at State Highway 100 

NWG-20 195 74  74   

NWG-21 412 72 74 72 35 62 

NWG-24 45 70  70   

NWG-25 99 62  62   

NWG-26 310 63  63   

NWG-27 50 60  60   

Unnamed Cedar River tributary 

NWG-28 137 70  70   

NWG-29 123 65  65   

NWG-30 20 76  76   

a Time of concentration not calculated if subcatchment was not identified as contributing to a potential 
regional pond location 

 

Table 3-4. 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) 

Otter Creek 

NWG-16 168 497 273 561 35.3 

NWG-18 145 383 203 419 17.8 

NWG-22 220 614 313 674 30.5 

Cedar River at State Highway 100 

NWG-21 268 844 419 946 56.0 

4 Storm Sewer Service Concept 

The NWGA 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. 
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4.1 Planning and Design Criteria 

The following guidelines and criteria were used in developing 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. 

 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. 
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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 based on 

engineering judgment 

 Manhole sizes for corresponding pipe sizes were determined using Statewide 

Urban Design and Specifications (SUDAS) guidance. 

4.2 Northwest Growth Area Regional Detention Concept 

Figure A-4 in Appendix A shows that the remaining undeveloped portions of the NWGA 

are scattered throughout the growth area. When the NWGA was screened for potential 

regional detention sites, four locations were initially identified, but no locations were 

determined to be feasible. The following paragraphs explain more about why regional 

detention is not feasible in these four locations. 

NWG-16 

NWG-16 is located east of Blairs Ferry Road and is primarily undeveloped. A potential 

regional pond location was identified just upstream (east) of Blairs Ferry Road to detain 

runoff from the 247-acre subcatchment. Using planning level estimates, a 35 acre-foot 

(ac-ft) regional detention facility would be required. There is approximately 36 acre-foot 

of storage available, but this does not allow for any freeboard above the 100-year pool 

elevation. Excavated storage does not seem feasible because the stream channel that 

would receive discharge from the pond does not appear to be deep enough based on 

LiDAR data.  

NWG-18 AND NWG-22 

A potential location for a 17.8 ac-ft regional detention pond was identified in NWG-18 at 

the southern end of Tower Drive and for a 30.5 ac-ft regional detention pond (NWG-22) 

north of the subdivision on W Mustang Road. Both detention ponds would be offline of 

the receiving stream, an unnamed tributary to Otter Creek, and allow at least a 100-foot 

buffer from the stream to the edge of the pond. Due to the topography at each site, most 

of the storage would have to be provided by excavating the pond. However, because 

these locations are in a Zone A floodplain, excavated storage would fill up during a flood 

and the ponds would no longer be effective to manage local runoff.  

NWG-21 

NWG-21 is located north and east of Blairs Ferry Road, and is more than half developed 

as of 2018. A potential regional pond location was identified just upstream (east) of Blairs 

Ferry Road to detain runoff from the 395-acre subcatchment. Using planning level 

estimates, a 54 ac-ft regional detention facility would be required. This exceeds the 

available storage at the pond location by approximately 30 ac-ft. Even when accounting 

for storage currently in the watershed, this amount of storage is not practical. 

Considering these factors, regional detention in NWG-21 is not feasible. 
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LOCAL DETENTION AND INFILTRATION 

HDR recommends local detention for managing post-developed peak flows for the 

NWGA due to lack of suitable regional detention locations. Additionally, detention ponds 

and other stormwater BMPs should be sited in areas with HSG Type A and B soils, 

where possible, to take advantage of higher than average infiltration rates. Figure A-5 in 

Appendix A shows Type A and B soils in shades of green. 

4.3 Northwest 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 

One location in the NWGA where a box culvert would likely be needed was identified and 

is summarized in Table 4-1. Figure A-6 in Appendix A shows the box culvert location. 

Table 4-1. Future Box Culverts, Northwest Growth Area 

Structure Location Size 
Qty. 

Barrels 
Length 

A 
Extension of 
Wells Lane 

8 feet wide by 6 feet high 2 60 feet 

FUTURE STORM SEWER PIPE 

The projected future quantity of standard size storm sewer pipe in the NWGA 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 NWGA. 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 4-2 and Figure 4-1 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. 
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Table 4-2. 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 

Figure 4-1. Linear Feet of Pipe Per Acre for Cedar Rapids 

 

The FLUM for the undeveloped portions of the NWGA 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. 
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The NWGA includes 592 acres of Rural land use. In these areas, 24-inch-diameter 

corrugated metal pipe driveway culverts were assumed as the only storm sewer 

conveyance infrastructure. 

Table 4-3 summarizes the projected quantities of each standard size of storm sewer pipe 

needed to serve undeveloped portions of the NWGA. 

Table 4-3. Projected Linear Feet of 
Pipe, Northwest Growth Area 

Size Linear Feet of Pipe 

15" 33,600  

18" 13,700  

21" 2,500  

24" 11,200  

27" 1,200  

30" 5,000  

36" 5,000  

42" 2,500  

48" 1,200  

54"+ 3,700  

24" CMP Culvert 12,400 

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, 

such as road surface inlets, curb inlets, and area drains were not included in the cost 

projections. Table 4-4 summarizes the projected number of manholes required for storm 

sewer 36 inches in diameter and larger.  

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

Manhole Diameter Quantity 

60" 17 

72" 9 

84" 4 

96" 13 
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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 addresses two stormwater-related capital costs for the City as a result of 

growth in the NWGA. The two components of the capital cost are: 

 Capital costs for large conveyance structures (box culverts and bridges) that 

would be required where future roads in the NWGA cross major streams. 

 Capital costs for portion of the storm sewer conveyance system that is 

36-inch-diameter or larger pipe. 

5.1 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 5-1 summarizes construction cost for the box culvert that was 

identified for the NWGA. Appendix B includes a detailed breakdown of capital cost. 

Table 5-1. Box Culvert Construction Cost 

Structure Location Construction Cost 

A Extension of Wells Lane $60,000 

5.2 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 5-2 through Table 5-4 show the construction costs for storm sewer 

pipe and manholes 36 inches in diameter and larger. 
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Table 5-2. Storm Sewer Pipe Construction Cost 

Size Linear Feet of Pipe Unit Cost Extended Cost 

36" 5,000  $155 $780,000 

42" 5,000  $185 $930,000 

48" 2,500 $220 $440,000 

54"+ 5,000  $305 $1,530,000 

24" corrugated 
metal pipe culvert 

12,400 $75 $930,000 

Total   $3,560,000 

 

Table 5-3. Storm Sewer Manhole Construction Cost 

Manhole Diameter Quantity Unit Cost Extended Cost 

60" 17 $5,400 $90,000 

72" 9 $9,000 $80,000 

84" 4 $10,500 $40,000 

96" 13 $12,000 $160,000 

Total   $370,000 

 

Table 5-4. Storm Sewer Construction Cost 

Component Cost 

Storm sewer pipe $3,560,000 

Storm sewer manholes $370,000 

Total $3,930,000 

5.3 Total Stormwater-Related Capital Cost 

Table 5-5 summarizes the construction costs for large conveyance structures, 

construction costs for storm sewer 36 inches in diameter and larger, engineering and 

legal fees, and construction contingency. The total projected stormwater-related capital 

cost for the NWGA is $6.19 million. 

  



Technical Memorandum 8.4 
 Northwest Growth Area Service Plan, Revision 0 

 

April 27, 2018 | 25 

Table 5-5. Stormwater-Related Capital Cost 

Component Cost 

Large conveyance structure construction costs $60,000 

Storm sewer construction costs $3,930,000 

Engineering and legal (25 percent) $1,000,000 

Contingency (30 percent) $1,200,000 

Total $6,190,000 

6 Recommendation and Future 
Considerations 

6.1 Recommendation 

STORM SEWER SERVICE CONCEPT 

As Section 4 describes, there were no suitable locations for regional detention identified 

in the NWGA. Therefore, HDR recommends that the City require developers to construct 

local detention in accordance with the City’s development standards. Additionally, the 

City should encourage developers to take advantage of the relatively high percentage of 

HSG Type A and B soils in the NWGA to reduce stormwater runoff by increasing 

infiltration. 

FUNDING OF STORMWATER-RELATED CAPITAL IMPROVEMENTS 

Section 5 identifies $6.19 million in projected storm sewer system expansion costs. 

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? 
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 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 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. 

6.2 Planning Horizon 

The current comprehensive plan covers anticipated development through 2035. 

Assumptions about future land use used for the hydrologic analysis and ERU calculation 

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. 
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Avg. Household Size 2.2 2.2 2.2 2.2

Total Population 88-704 352-1,056 1056-2,112 2,112-3,520
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The Northwest Area was one of the primary areas for 
growth in the 1999 Comprehensive Plan. Demand for its 
development has not emerged in 15 years. This area is not 
considered to be a major focus for the plan.

Land Use Features
• Northwest Area is primarily Urban Reserve, 

indicating a need to limit development until other 
growth areas become built. Sanitary sewer service 
north of the ridge line, which is generally the 
alignment of Blairs Ferry Road, requires a lift station. 
This condition further limits constructability.

• Continue preservation of the riverfront and other 
areas prone to runoff and flooding issues.

• Linear development along Blairs Ferry Road should 
be prohibited.

Connectivity Features

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

• Ensure that all developments have multiple points 
of transportation access.

• Future roads should be connected, providing a 
network of streets.
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Appendix B. Large Conveyance Structure 
Planning Level Cost Calculations 
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Appendix B - 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 Wells Ln 249 805 4 8 6 2 60 1.61 650 60,000$                                 20,000$                                        10,000$                      90,000$                           

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