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Section I Executive Summary 

In the Spring of 222, a team of civil engineering students (Project Team) at the University of 

Iowa prepared a land use plan for the city of Maquoketa, Iowa. This team has experience in 

transportation and water resource engineering as well as site design through courses and 

professional engineering experience through internships. This land use plan was created for the 

335 acres of undeveloped land bounded by Highway 61 (west and south), S Main Street (east), 

and W Summit Street (north) that is adjacent to the City of Maquoketa, Iowa to the South.  

The Project Team has prepared a set of design drawings, cost estimates, and this design report 

for the development of the region. The design drawings include a street network layout that 

contains street classifications with right-of-way width, right-of-way cross-sections depicting the 

typical street corridor from doorstep to doorstep, a stormwater management system containing 

significant drainage ways and culverts, a water main and sanitary sewer network, green space, 

and trail network. The City of Maquoketa Code and the Iowa Statewide Urban Design and 

Specifications (SUDAS) governed this design.  

The land use plan provides the Maquoketa with 490 new single-family lots, averaging 0.3 acres, 

7.28 acres of duplex and multifamily housing and 14.95 acres of commercial zoning, allowing 

the community to grow by over 20%. Upon full development of the site, it is estimated that the 

single-family, multifamily, and commercial tax base will increase by $134.3 million. A 

summary of the tax base increase is in Table 1. Figure 1 below shows the proposed zoning and 

land use for the project site. The commercial area can support the development by targeting 

businesses that will provide services to the neighborhood such as daycare, church, and dining 

facilities.   

Table 1 Estimated Tax Base Increase 
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Figure 1 Land Use Plan Overview 
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The land use plan utilizes a modified grid street network to connect to existing roads and provide 

connectivity to the site while coinciding with the existing topography. This plan increases the 

total road paved miles in the City of Maquoketa by 6.6 miles and utilizes three main street types 

which are arterial (90-foot ROW), collector (65-foot ROW), and local (65-foot ROW). The 

cross-section of each road corridor can be seen in Figure 2 which depicts the geometry of each 

road type. The pavement design for the arterial road was determined using the SUDAS pavement 

thickness design procedure in SUDAS Chapter 5 and a pavement design of 6-inch base with 9-

inch PCC. The longitudinal joints should be every 10-12 feet and the transverse joints should be 

15 feet. SUDAS transverse joint type CD Doweled Contraction Joint should be used with 1 ¼ 

inch dowels. The collector and local roads have a 10-inch base with 3-inch HMA layer which is 

standard for the City of Maquoketa. All pavement design thicknesses are summarized in Table 2. 

Table 2 Pavement Thickness Design Summary 
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Figure 2 Road Corridor Cross-Sections 

Stormwater calculations were designed based on SUDAS Chapter 2 and the Iowa Stormwater 

Management Manual (ISWMM). All culverts and drainage channels were designed to provide the 

city of Maquoketa with general estimates of cost for materials. This information also shows water 

level elevations for different storm events to help with planning for flooding and reducing the risk 

to private property and the city. A bridge was determined to be needed across Prairie Creek 

connecting the proposed arterial to W Carlisle St on the east side of the development. Existing 
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flood data was pulled from FEMA flood maps as well as StreamStats to determine a bridge length 

of 160 feet. This bridge will be three spans with vertical abutments to reduce cost due to the high-

water levels. This bridge will have sidewalks on both sides to connect the new development to the 

commercial areas east of Prairie Creek along Main St. The bridge will also allow the proposed trail 

to travel underneath it and connect to the stormwater management site to the north. This bridge 

will provide an opportunity to create a sense of place in the community through thoughtful 

aesthetic features. A side view of the proposed bridge is shown in Figure 3. 

Figure 3 Proposed Bridge 

Development within the city of Maquoketa requires stormwater management. A regional 

stormwater management option was determined to fit well with the site at a location predetermined 

for an Iowa DNR water quality project site in the northeast portion of the property. A wet pond is 

recommended due to an assumed high-water table as well as the recreation and aesthetics it can 

create for the community. Storage volume was calculated to be 9.38 ac-ft. Allowable release rate 

for proposed development is specified as the existing 5-year rate. Pass through from off site, which 

occurs on this project, allows the release rate to increase, and undetained runoff from onsite 

restricts the release rate and makes it decrease. The allowable release rate was calculated to be 646 

cfs while the inflow was 2256 cfs for the fully developed condition.  

Water main design was based on SUDAS Chapter 4. Following full development of the project 

site the City of Maquoketa should expect an increase of 0.15 MGD of demand to their water 

system.  All water mains are to be located under the roadway 2 feet from the back of curb which 

is standard in the City of Maquoketa. Table 3 summarizes the specific offset from center of right-

of-way that water main should be placed based on the associated road classification. 
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Table 3 Water Main Offset from Center Line

All water mains should be 8” diameter PVC except for the watermain that runs the length of the 

arterial roadway connecting W Carlisle St. And W Farmland Dr. which should be a 12” diameter 

PVC pipe. Throughout the site, valves have been specified at intersections as well as every 800 

feet for single family housing areas and every 400 feet for all other non-single-family areas. When 

placing valves at intersections, a valve is required on all but one of the pipe legs connecting to 

the intersection. In addition to valve locations, the design includes locations for hydrants. 

Hydrants are to be placed 25 feet away from all intersections as well as every 450 feet in single 

family areas and every 300 feet in multi-family and commercial areas. Hydrants have also 

been located at high points to allow air to be bled from the system. The water main network and 

valve and hydrant quantities and locations are shown in Table 4 and Figure 4 respectively.  

Table 4 Water Main, Valve, and Hydrant Quantities 
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Figure 4 Water Main Network and Valve and Hydrant Locations 
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Sanitary sewer designs were conducted using SUDAS Chapter 3. The existing 12” sanitary sewer 

line running along the main drainage channel that has been proposed was analyzed for future 

development capacity before a proposed sanitary sewer network was designed. Based on SUDAS 

Chapter 3, the peak daily flow for the entire drainage area was determined to be 2.34 cfs. After 

tabulating the peak flow for the entire drainage area, including existing and proposed development, 

the 12” line was deemed to be of a sufficient size for full build out of the site. The peak daily flow 

per lot was used to design all proposed sanitary sewer pipelines that feed into the 12” existing line. 

All pipes were designed with an 8” diameter based on the peak daily flows. While the existing 12” 

sanitary line running through the project site is sufficient for the proposed demand, it is 

important to note that the Project Team was not able to access information concerning the 

existing lift station to the south of S 5th St. so we are unable to verify whether the lift station has 

enough capacity to convey the amount of flow that this site will produce. The Project Team 

recommends that the lift station be analyzed so that it will be known if it will need to be 

upgraded before the full build out of this development. Following full development of the site the 

City of Maquoketa should expect an increase of 0.24 MGD of demand to their sanitary sewer 

system. 

While 8” diameter PVC piping is sufficient to convey the flow rates produced by the existing and 

proposed development, three pipe runs are specified as 10” diameter PVC and are shown in 

Figure 1. The goal of these three areas is to provide a buffer for future development that the 

Project Team  has not specified. These 10” lines convey sanitary sewage from the commercial 

area just west of the proposed bridge as well as from the area where the farmstead has currently 

been preserved to the south of the project site. These 10” lines are a precautionary measure in 

case there is an abnormal sanitary discharge produced in these three areas that our design group 

has not specifically designed for. 

Table 5 Sanitary Sewer Quantities 
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Figure 5 Sanitary Sewer Network 
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Trail design was based on SUDAS Chapter 12. The trail was designed for a shared use 

designation to provide access to both bicyclists and pedestrians. Based on these desired uses, the 

trail was designed as Type 3 Shared Use Path. A pavement width of 10 feet with a 2-foot grass 

buffer on either side of the pavement for the safety of users was designed using SUDAS 12B. 

The proposed trail was designed with a minimum right-of-way width of 20 feet with most of the 

trail network located in public green space where right-of-way is not of concern. As the client 

has specified a preference for the trail to be constructed with PCC, the Project Team designed 

the trail to be PCC pavement with a thickness of 5” on top of a compacted subgrade. This 

thickness is uniform throughout the site except the section specified in Figure 7. This section of 

trail along the existing sanitary sewer main is specified as 7” thick PCC pavement on top of 

compacted subgrade to provide a viable route for service vehicles using the trail to access 

sanitary sewer manholes along the edge of the trail right-of-way. In addition to the portion of 

trail proposed on the project site, the Project Team has proposed a 585-foot length trail 

extending onto property of Maquoketa High School.  

Figure 6 Multi-Use Trail Cross Sections 
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While outside of the scope of this project, the trail design we have provided allows a connection 

to the school property to provide a safe route for kids travelling to school from the proposed 

development as well as community members who would like to attend events at the high school. 

Another aspect of the proposed trail layout is having the trail come all the way to the existing lift 

station to the south of S 5th St. The goal of this is to provide the opportunity for a potential trail 

connection coming from the Iowa DNR Water Quality Project site.  

In addition to the design layout for the trail, the Project Team proposes that Concolor Firs, 

White Pines, Maples, and Red Oaks be planted along the trail section that runs parallel to U.S. 

Highway 61 at the south side of the project site. Overall, the goal of these trees is to provide a 

natural sound buffer from the noise produced by vehicles on U.S. Highway 61 as well as provide 

some visual privacy to residents of the proposed site. The goal of Concolor Firs and White 

Pines specifically is to provide coniferous plants that will retain their needles year-round to 

maintain the privacy buffer during all seasons, and the goal of planting Red Oaks and Maple 

trees is to provide vibrant colors that are aesthetically pleasing as well as shade to individuals 

using the trail. All these tree species are very hardy and do well in the Midwestern United States. 

It is important that the client utilize multiple varieties of tree species to provide biodiversity and 

resiliency to the tree ecosystem on site. A variety of trees are much more resistant to insects and 

fungi on a large scale. Additionally, the Project Team recommends that trees be planted 20 feet 

from the trail edge and maintained regularly to prevent branches from obstructing the 2-foot 

grass buffer on either side of the trail pavement.  
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Figure 7 Trail Network and Green Space 

The overall cost to fully develop this site is $27.9 million. This estimate does not include the cost 

associated with acquiring the land. This development will add an additional $20.9 million worth 



15 

of infrastructure value to the City of Maquoketa. As with most development master plans, market 

conditions and developers’ willingness to move forward with subdivisions dictate the construction 

schedule. Cities can make developable areas more attractive to developers and investors with 

incentives and/or investments in key infrastructure elements. The City of Maquoketa has already 

made strategic investments in the water and sanitary sewer utilities in this area that will be helpful.  

Another investment to consider is the bridge over Prairie Creek as it requires significant capital 

that is too large for any single development. The Project Team  recommends that the City of 

Maquoketa investigate a grant from Iowa’s RISE program to fund the bridge as a catalyst to 

development.  In addition to the existing utilities and bridge investment, using the future Iowa 

DNR Water Quality Site as regional stormwater management area would be a significant 

incentive for developers and investors. 

Table 6 Full Build Out Statistics 



16 

Section II Organization Qualifications and Experience 

  

Contact Information 

The Project Team operated out of the University of Iowa’s College of Engineering 

Civil and Environmental Engineering department. The main point of contact for this 

project wass Nick Radcliffe.  

Organization and Design Team Description 

The Project Team is a team of civil engineering students in their senior capstone design 

course at the University of Iowa. The design team is composed of Thomas Dau, Nick 

Radcliffe, Shane Hochstetler, and Matthew Huinker. Thomas Dau and Matthew Huinker 

specialize in transportation and Shane Hochstetler and Nick Radcliffe specialize in water 

resources and transportation. 

Section III Design Services 

Project Scope 

The scope of this project was to provide the City of Maquoketa with a land use plan for 

the undeveloped land to the south of the city that is bounded by Highway 61 to the west 

and south, 200th Street to the east, and West Summit Street to the north. The land use plan 

developed consists of a street network layout, lot layout, sanitary sewer and water main 

networks, road corridor cross-sections for arterial, collector, and local roadways, as well 

as a green space and trail network plan. This plan also quantifies the value of the 

proposed infrastructure, as well as impacts on the existing water and wastewater utilizes.  

We have also estimated the projected residential and commercial growth that can be 

accommodated and associated growth in tax base.    
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Work Plan  

The schedule in which this project was completed is summarized in Figure 8 below. 

Figure 8 Project Schedule 

Section IV Constraints, Challenges, and Impacts 

Constraints 

One constraint for this project was time. The accelerated schedule needed to complete 

this project did not allow for a grading plan to be developed for the site. With no final 

grading plan high points and slopes used in design were based off the existing topography 

as it will remain close to existing.  

Several other constraints were dictated by existing conditions. Due to Highway 61 

running along the south and west sides of the site the need for a natural buffer zone was 

determined to be needed between the highway and residential area. The City of 

Maquoketa’s existing sanitary sewer line that runs through the middle of the site-

controlled lot layout as adequate space was kept for sanitary sewer operation and repair. 

All these existing conditions reduced the amount of buildable area. Another constraint 

that controlled the design of this project is the farmstead located at the southwest corner 

of the site. It was determined that this property should be left in the overall land use plan 

but be provided adequate access to allow it to be developed in the future.  
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Challenges 

This site also experiences significant storm water runoff from both onsite and offsite. The 

large amounts of storm water runoff created the need for numerous drainage ways to 

ensure proper capacity within the drainage system. 

One challenge with this project was the large flow running through the existing waterway 

directly through the middle of the site. Most of this runoff comes from offsite to the west 

of U.S. Highway 61 and from the adjacent neighborhoods to the north. Development 

alone increases runoff by increasing the number of impervious areas. Large culverts were 

needed to remedy these flows along with tall embankment slopes. These culverts create 

backwater and low openings of homes should be kept at the same level or above the 

embankment height. 

Streams and wetlands are protected by law in the state of Iowa. Any change to streams 

and wetlands require permitting and needs to follow strict standards. Impacts to these 

areas are to be avoided on this project through an assumed floodway width. Using the 

U.S. Fish and Wildlife Services National Wetland Inventory it was determined that no 

wetlands exist on the site. 

Societal Impact within the Community 

The area contained in this study can accommodate more than a 20% growth in population 

as well as additional commercial development. The proposed zoning allows for single 

family and multi-family housing to accommodate a wide range of incomes. The 

completed development of the site will add 490 single-family dwellings to the city of 

Maquoketa. Along with the addition of single-family housing, 7.28 acres of duplex and 

multi-family housing and 14.95 acres of commercial development exist on this site. The 

additional commercial area was placed adjacent to the existing commercial development 

along South Main Street to reduce the effects on the existing residential areas that 

surround the site to the north and west.  
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The existing residential development to the north and west will be impacted by this 

development as many residents will no longer have a farm field adjacent to their back 

yard. In addition to the reduction of farmland adjacent to the existing city limits, this 

development plan connects into the dead ends of existing streets. This will increase the 

traffic flow on these streets, which may concern existing residents. 

This 335-acre development will increase the runoff from the site as the area of 

impervious surfaces will increase significantly. 10% of the area will be impervious, 

excluding roof and driveway area, which requires stormwater management measures to 

offset. The Iowa DNR Water Quality Project site will be used as a regional stormwater 

management site to accomplish this. The flood plain of Prairie Creek will be reduced to 

increase the developable area but will still have its adequate floodway width to 

accommodate large storms and not cause flooding.  

Section V Alternative Solutions that Were Considered 

Design Alternative 1 

Prior to the final land use plan three alternative plans were considered. Each plan that was 

considered was unique and focused on providing the undeveloped land with specific 

purposes.  

The first alternative that was considered focused on maximizing the amount of residential 

area available for development. This alternative provided medium density housing with 

lots averaging 0.3 acres. Connectivity was provided between W Farmland Dr. and W 

Carlisle St with access to a proposed arterial street. This alternative specifically provides 

commercial development along the southern side of the property where it abuts to U.S. 

Highway 61 allowing for easy view from passing vehicles. Additionally, the plan 

provides additional green space along a proposed drainage swale running from the 

northwest to the southeast. This additional green space would allow for recreational  
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Figure 9 Considered Alternative Design Option 1

trail that would also provide access to an existing sanitary sewer line and connect to a 

trail network in the Iowa DNR Water Quality Project to the northeast of the site. This 

option routes streets away from the drainage swale to avoid the need for numerous 

culverts at crossings. This alternative uses the land of the farmstead that is located at the 

southwest corner of the site which allows for a uniform street network.  

Some negative aspects of this alternative are limited trail network opportunities to the 

south of the site. Along the south side of the site the blocks become long reducing the 

efficiency of vehicle traffic as the distance to reach the proposed arterial road is long. 
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This large block system also makes walking a challenging task as the distance to get 

from mid-block on one street to mid-block on the next street is significantly larger. This 

alternative also does not provide much connectivity between the north and south side of 

the site due to the limited drainage swale crossings. Although this will be a negative for 

those living in the new development it may be a positive for the existing residents to the 

north of the site as additional traffic will be limited in their area. 

Design Alternative 2 

The second alternative that was considered focused on providing all residential housing 

with a natural buffer from U.S. Highway 61 and keeping the commercial development 

adjacent to the existing commercial space along South Main Street. This alternative 

provides medium density with average lot sizes of 0.3 acres with larger lots abutting the 

green space. The street network provided with this alternative provides connectivity to all 

existing roadways except for Nairn Drive due to the need for an additional bridge. The 

green space along the west and southern border of the site provides 100-foot-wide green 

space for a natural noise buffer from U.S. Highway 61 as well as room for a recreational 

trail. The trail running withing the natural buffer along U.S. Highway 61 would be 

extended north along Prairie Creek and the follow the drainage swale to the northwest 

where it would ultimately connect to high school adjacent to the site on the north.  

A negative aspect of this alternative is limited commercial space as well as several 

locations of additional green space where lots could not be made. This alternative’s road 

network strategically offsets residential and collector streets to reduce the likely hood of 

these roads turning into another arterial road. This may also be seen as a negative aspect 

as it reduces interconnectivity. Additionally, this alternative allows for progressive 

development if land from the farmstead to the southwest is acquired, allowing for new 

driveway access within development.  
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Figure 10 Considered Alternative Design Option 2

Design Alternative 3 

The third alternative design option that was considered focused on providing a park like 

setting with large quantities of green space and extending commercial development along 

an arterial route. This alternative consists of medium density housing with the average lot 

sizing 0.3 acres with corner lots being larger. Additionally, this alternative provides vast 

amounts of area for stormwater management and recreational purposes including trails 

and parks. The green spaces could be used for playgrounds in addition to a trail system.   
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Figure 11 Considered Alternative Design Option 3 

Some negative aspects of this alternative are both the excess amount of green space and 

the lack of phasing plausibility. The amount of green space within this layout limits the 

amount of developable area and ultimately is a larger financial burden when for utility 

installation as the same length of utility services are required but there are significantly 

less services on them compared to the other options. The large green spaces also burden 

the city with additional upkeep. The street network that this alternative offers has limited 
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interconnectivity reducing the resilience of the neighborhood as traffic and utility 

services cannot be easily rerouted.  

Design Alternative Conclusion 

After considering all three design alternatives it was concluded that design alternative 2 

provided the best basis for final design. This alternative was determined to align the 

closest with the community’s vision as it provides a moderate amount of green space and 

medium density housing along with a modified grid street network that connects to the 

areas existing roads while also utilizing the existing lay of the land. This design 

alternative was mildly altered to reflect the needs of the community and taken to finer 

detail. 

Section VI Final Design Details 

Overview of the Site and Zoning 

This land use plan focuses on providing medium density residential housing across most 

of the site with lots averaging 0.3 acres. Lot sizes were determined by following 

Maquoketa City’s Code for R1-Residential Zoning and the average lot sizes in the 

community. The City of Maquoketa’s R1-Residential Zoning code that was referenced is 

in Appendix A Figure A1. Commercial space is allocated along an arterial route that 

connects West Carlisle Street and West Farmland Drive. This is an expansion of the 

commercial zone that already exists along South Main Street. Adjacent to the commercial 

zone there is multifamily space which will provide a buffer between the commercial zone 

and the single-family residential areas. Along the southern side of the site is a 100-foot-

wide natural buffer that provides noise reduction from U.S. Highway 61 as well as space 

for a recreational trail. Another main characteristic of the plan is a large drainage swale 

that runs from the northwest to the southeast of the site. This serves as an existing 

drainage way and was utilized to provide drainage as well as a recreational trail space for 

the area.  
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Figure 12 Land Use Plan Overview
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This plan will increase the number of single-family dwellings in the City of Maquoketa 

by 490 single family homes, the acres of duplex and multifamily housing by 7.28 acres, 

and the acres of commercial development by 14.95 acres. The increase in tax base for the 

area was estimated to be $134.3 million. The increase in tax base for single-family, 

multifamily, and commercial areas is summarized in Table 7. The increase in single-

family tax base was estimated by taking the average assessed value of existing single-

family properties in the area and multiplying by the number of lots resulting from full 

development. The tax base increase for multifamily and commercial property was 

estimated by locating existing properties in the area and determining their assessed value 

per acre. The increase in tax base calculations is summarized in Appendix B Table B1.   

Table 7 Tax Base Increase Summary 

Street Layout and Designations 

The overall street configuration was influenced by the existing street network within the 

City of Maquoketa as well as the topography of the site. Continuing the grid street 

network of the existing street network was determined to be vital to the community to 

ensure resilient infrastructure, improved maintenance accessibility, and interconnectivity 

throughout the community. A traditional grid was not able to be accomplished due to 

large quantities of stormwater running through the center of the site and the need for 

large drainage areas. Therefore, the street network resulted in a modified grid that 

provides connectivity while also providing adequate room for stormwater.  

Three main road classifications are provided within the road network to serve specific 

purposes and traffic volumes. The three road classifications are arterial, collector, and 

local roads. There is an arterial road running through the site that connects to West 

Carlisle Street and West Farmland Drive. These connections ultimately connect the site 

to two existing arterial roads, West Summit Street and South Main Street. These 

connections for the arterial road were determined to provide the best access to the site for 
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both construction purposes and future residents due to their proximity to existing arterial 

roads. These access points limit the impact on existing residential dwellings as the 

connection to West Carlisle Street is in a commercial area and the connection to West 

Farmland Drive will only impact one home. The collector roads are positioned to collect 

traffic and direct it to the arterial road and away from local roads whose primary purpose 

is to serve a limited amount of property.  

The width of each road right-of-way were determined using SUDAS Chapter 5C-1. All 

widths for roadway and right-of-way aspects were taken from SUDAS Table 5C-1.01 and 

Table 5C-2.02. Both tables are included in Appendix B Table B1 and Table B2. All 

widths were from the SUDAS preferred roadway elements table and altered where 

necessary to best serve the community’s needs. Some common attributes to all roadway 

classifications are a 10-foot utility easement that extends beyond the right-of way line on 

each side as the city of Maquoketa has its private utilities located outside of the right-of-

way on their existing and new construction. In addition to a utility easement, there are 4-

foot sidewalks on both sides of the road that are offset from the right-of-way line by 1 

foot. 
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Figure 13 Road Network

The arterial road has a total right-of-way width of 90 feet and pavement width 54 feet. 

The arterial road layout varies between the commercial area and the residential area. 

Where the arterial is along commercial space the paved surface consists of a 12-foot 

vehicle lane and 5-foot bike lane in each direction, a center 14-foot two-way left-turn 

lane, and a curb offset of 3 feet. The curb is offset 3 feet from the bike lane to provide 
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adequate gutter capacity while also keeping the curb and gutter joint out of the bike lane 

which can cause safety issues. Along the residential area the paved surface consists of a 

12-foot vehicle lane and 5-foot bike lane in each direction with a 10-foot parking lane on

the outside of each bike lane. Along both the commercial space and residential housing

there is an additional 18 feet of right-of way on each side to allow for trees, sidewalk, and

adequate snow storage. The width of paved surface allows for two lanes of travel in each

direction if the need arises as well as the conversion to parking along one or both sides

with the removal of the center two-way left-turn lane in the commercial area.

Figure 14 Arterial Road Right-of-Way Cross-Sections

The collector roads have a total right-of-way width of 65 feet and a pavement width of 37 

feet. The paved surface consists of a 12-foot lane of travel in each direction, a 10-foot 

parking lane on one side, a 3-foot curb offset, and an additional 14 feet of right-of way on 

each side to allow for trees, sidewalk, and adequate snow storage. Although SUDAS 

recommends a 2-foot curb offset for a collector road the City of Maquoketa prefers curb 

offsets of 30 inches or more. Therefore, a 3-foot offset was used to accommodate the 

communities needs as well as be uniform with the arterial road.  
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Figure 15 Collector Road Right-of-Way Cross-Section

The local roads have a total right-of-way width of 65-feet and a pavement width of 31 

feet. The 31-foot pavement width allows for parking on both sides with a shared travel 

lane in the center. There is an additional 17 feet of right-of way on each side of the road 

to allow for trees, sidewalk, and adequate snow storage. SUDAS recommends the 

additional right-of-way beyond the back of curb to be 14 feet however this would narrow 

the right-of-way to 59 feet which the City of Maquoketa felt was to narrow. Therefore, 17 

feet was used to increase the right-of-way to 65 feet which allows the opportunity for 

local roads to be upgraded to a collector road format is the need arises.  

Figure 16 Local Road Right-of-Way Cross-Section

6.6 miles of new roads will result from this development and the additional length of each 

street classification is summarized in Table 8. The pavement design for the arterial road 

varies from the pavement design that both the collector and local roads will follow. The 

City of Maquoketa’s standard for collector and local road pavement consist of 10-inch 

aggregate base with a 3-inch hot mix asphalt (HMA) surface. The collector and local 

road’s 3-foot curb and gutter on both sides of the street will be Portland cement concrete 

(PCC). The pavement design of the arterial road was determined to be 6 inches of base 

with 9 inches of PCC. The Project Team  recommends that longitudinal joints should be 

placed every 10-12 feet and the transverse joints should be placed every 15 feet 

(Appendix B Figure B6). SUDAS transverse joint type CD Doweled Contraction Joint 
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should be used with 1 ¼ inch dowels as specified in SUDAS Table 5G-2.03 (Appendix 

B Table B9). 

Table 8 Road Classification Quantities 

Table 9 Pavement Thickness Design

Figure 17 Pavement Sections 

To determine the pavement design for the arterial road the traffic demand for the road 

was estimated. The traffic demand was estimated using the Institute of Transportation 

Engineer’s Trip Generation Manual, 6th Edition. For the estimated trips generated from 

the residential zone the single-family detached housing section of the Trip Generation 

Manual was used (Appendix B Figure B1), and the trips generated were based off the 

total number of single-family dwellings. It was assumed that 90% of the total trips from 

the single-family residential area would result in using the arterial road and therefore a 

total of 4203 trips are expected daily from this zone. For the two-family housing daily 

trips, the residential condominiums/townhouse section of the Trip Generation Manual 
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was used (Appendix B Figure B2), and the trips generated were based off the total 

number of two-family dwellings. The total number of two-family dwellings was 

determined by taking the gross area for two-family housing and dividing the minimum lot 

area acceptable for two-family units in the City of Maquoketa’s City Code chapter 5 

subchapter 1D (Appendix A Figure A1) which is 9000 square feet. It was assumed that 

only 90% of the total trips from the two-family residential area would result in using the 

arterial road and therefore a total of 186 trips are expected daily from this zone. For the 

commercial zone daily trips, the shopping center section of the Trip Generation Manual 

was used (Appendix B Figure B3). Although no planned shopping center is planned for 

this area this section of the manual is the most generic for commercial space and accounts 

for a wide variety of commercial spaces in a proximity, therefore this model was used. 

For commercial space the trips generated are based off each 1000 square feet of leasable 

area. It was assumed that only 50% of the total commercial zone will be leasable, the 

other 50% being taken up by parking, stormwater management, and building structure. 

With this reduction in total commercial zone and assuming 95% of the trips generated 

will use the arterial the total trips generated for the commercial area is 12222 trips daily. 

The total daily trips generated along the arterial road is therefore expected to be 16611. 

The calculation table for trip generation for all zones is in Appendix B Figure B4 and 

reflects the total trips following full development. The capacity of a three-lane road is 

roughly 16,000 vehicles per day which is why the arterial is specified as 56-ft wide. A 

56-foot-wide road allows for the pavement to be restriped to four lanes.

With the build out year average annual daily traffic (AADT) estimated for the arterial 

road the pavement thickness design procedure for a two-lane ridged pavement outlined in 

SUDAS Chapter 5 was used. Assumptions made in the procedure were 7% of the traffic 

on the arterial will be truck traffic and SUDAS truck type mix A. 7% trucks was assumed 

to account for truck traffic from the commercial zone and routine garbage truck us and 

the assumed truck type was assumed to represent the traffic as the area is mostly 

residential with some. The SUDAS truck type A mix description is in SUDAS Table 5F-

1.06 and is in Appendix B Table B3. Since the AADT calculated was for the fully built 

out year the growth rate was assumed to be zero. SUDAS table 5F-1.07 and Table 5F-
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1.11 (Appendix B Table B4 and Table B5) was used to determine the base year design 

ESAL of 117,000 and growth factor of 50 respectively. The design ESAL was 

determined to be 5,850,000 and rounded up to 7,500,000 for use in SUDAS Table 5F-

1.15 (Appendix B Table B7). SUDAS states that CBR values of 1-3 are common in Iowa 

without a full soil report of the project site it was assumed that a CBR of 3 could be 

achieved for this project. 

Stormwater 

Runoff was calculated based on the NRCS method using WinTR-55 to simulate 

conditions. 24-hour rainfall depths were found from SUDAS table 2B-2.07 for zone 6 

(east central Iowa) which is included in Appendix C. Time of concentration was 

calculated based on the NRCS velocity method. SUDAS table and figure 2B-3.01 aided 

in time of concentrations as well as the Iowa Stormwater Management Manual 

(ISWMM) table C3-S3-2. Drainage areas were determined based on existing lidar, and a 

drainage area map is included in Figure C1 in Appendix D. Proposed grading was to 

follow existing ground as much as possible with some exceptions. Drainage delineations 

occurred mostly at culverts. Curve numbers for each drainage area were calculated using 

an area weighted average of values from SUDAS tables 2B-4.03 and 2B-2.04 and are 

included in Appendix C along with the calculations of area weighted average CN for each 

drainage area. Future conditions for the areas west of Highway 61 were assumed in 

calculating CN values and were determined based on the city’s comprehensive plan. The 

area is planned for mostly low density residential with some high density residential and 

commercial. It was determined based on Web Soil Survey that the predominant soil type 

on site consisted of hydrologic soil group C.  

Culverts were designed based on SUDAS section 2E-2. The assumed culvert type for this 

project was SUDAS type 2.01C and is shown in Appendix C. This type of culvert 

contains a submerged entrance with a critical flow through the culvert which is what the 

Iowa DOT recommends when designing culverts. Flows found from the runoff 

calculations were used with Hydraflow Express within Civil3d to determine sizes of 

culverts and depths. An example of Hydraflow Express for culverts is shown in Appendix 
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C Figure D2. SUDAS recommends designing culverts to pass the 10-year flow within 

itself, to pass the 50-year flow without exceeding a depth of 1 foot above the culvert top, 

and to pass the 100-year flow with 1 foot of freeboard on the embankment. All culverts 

were designed to these standards except for the main drainage channel running through 

These culverts (1, 2, 3, and 4) were designed to a more conservative standard where the 

culvert was to pass the 50-year flow within itself, to pass the 100-year flow without 

exceeding 1 foot above the culvert top, and to pass the 500-year flow with 1 foot of 

freeboard to the embankment crest. All culverts create backwater due to this design, and 

low opening information for houses near this backwater are included on the plans and in 

the Table C11 in Appendix C. Low opening for houses upstream should correspond to 

one foot above the embankment height above culvert invert in the table. 

Channels to each culvert were designed based on the largest storm the culvert was 

designed to. All channels were V ditch channels with 3:1 side slope except for the main 

drainage channel that was a trapezoidal channel with an 8-foot bottom width and 4:1 side 

slope. Channel depths were determined based on 1 foot of freeboard within the channel 

and assuming normal depth in the channel. Channel dimensions correspond to the 

channel just upstream from the culvert (Channel 1 corresponds to the channel just 

upstream from culvert 1). Culvert and channel calculation information is included in 

Table C10 in Appendix C. Table C11 in Appendix C is a summary table of culverts and 

channels. 

Regional stormwater detention was used for this development with the location at the 

Iowa DNR water quality project location. The required storage volume for the 

development was calculated using the difference in runoff volumes for existing and 

proposed. Runoff volume depends only on the weighted CN values, and these were 

inputted into WinTR-55 to get a runoff depth that was then multiplied by the project area 

of 330.9 acres to get a volume. The required storage volume is 9.38 ac-ft for the site. The 

allowable release rate for the site recommended by SUDAS was calculated as the 5-year 

existing flow rate. Some runoff from offsite passes through the detention structure which 

allows the allowable release rate to increase by the amount of flow passing through. 

However, some runoff from onsite does not pass through the detention structure and this 
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flow was subtracted from the allowable release rate. A summary of these flows is 

included in Table C12 in Appendix C. The allowable release rate was calculated as 646 

cfs and the inflow to the detention site was calculated as 2256 cfs. 

A bridge is proposed connecting the proposed arterial across Prairie Creek and 

connecting to W Carlisle St. The 100-year flood elevation level for Prairie Creek was 

gathered from FEMA floodplain mapping shown in Figure C3 in Appendix C. This 

existing flood elevation was about 14 feet above the channel bottom. FEMA allows fill 

up to where the floodway begins, and to maximize development to the west of the creek 

it was proposed to fill at a 3 to 1 slope from the floodway. Floodway data was 

unavailable, but the commercial area to the east of prairie creek has already been 

developed and filled. This fill stopped about 80 feet from the centerline of the creek, so a 

floodway width of 160 feet was assumed. Filling to the floodway allows for a maximum 

rise in water elevation of 1 foot for the 100-year event, so the assumed proposed water 

elevation was 15 feet above the channel bottom. Assuming a 3-foot low hang elevation 

on the bridge and 1 foot of freeboard, the deck elevation was determined to be 19 feet 

above the existing channel bottom. Vertical abutments were assumed rather than sloping 

to account for this large height difference and cut down on bridge cost due to a large 

increase in length with sloping abutments, so with vertical abutments, the bridge length 

was the length of the floodway which was 160 feet. This was comparable to the bridge 

just upstream crossing Highway 61 with a length of 160 feet. A side view and plan view 

or the proposed bridge are in Appendix C Figure C4 and Figure C5. 

Water Main 

The average daily demand minimum was calculated for single family residential and 

multifamily residential densities with SUDAS Equations 4B-1.01 and 4B-1.02 shown in 

Figure D1 in Appendix D of this report. The unit density and rate of flow were given 

from SUDAS Table 4B-1.01 shown in Table D1 in Appendix D of this report. The 

average daily demand minimum was found to be 104 gpm as shown in Table D2 in 

Appendix D. This is much lower than the required amount for fire flow, given the 
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spacing between the buildings on the lots. The required average daily flow will need to be 

1000 gpm to be sufficient for fire flow.  

As a standard for the City of Maquoketa, the water main is offset by two feet from the 

back of curb. The exact offset from the centerline of the road types is summarized in 

Table 10. The fire hydrants are spaced 25 ft back from each intersection and spaced 450 

ft apart along the roadways where there are single family properties. In all other districts 

the fire hydrants are spaced 300 ft apart. There is a valve located at every fire hydrant. 

Necessary fire hydrant spacing is given SUDAS 4C-1E shown in Table D3 in Appendix 

D of this report. There are two valves at each “T” intersection and three valves at each 

“four –way” intersection. According to SUDAS 4C-1D there should always be one un-

valved pipe existing at the intersection. At each intersection the valves are spaced less 

than 25 ft back from each intersection. There are additional valves spaced 800 ft apart 

along the water mains going through single family districts, 400 ft in all other districts.  

Table 10 Water Main Offset from Center Line 

The water main pipes should also be sized in accordance with their classification. The 

arterial water main should have a minimum pipe diameter of 12 inches. The distribution 

mains should be sized as 8-inch diameter. This is in accordance with SUDAS 4B-1D. Per 

the client's preference and due to the soil condition at the site, the water main piping 

should be DR18PVC. A summary of valve, hydrant, and pipe quantities is shown in 

Table 11. 

Table 11 Water Main, Valve, and Hydrant Quantities 

There are existing water mains next to the project site. The water mains will be connected 

to the existing water mains where applicable. At each connection point between the new 
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and existing water main a valve needs to be installed. This is in accordance with SUDAS 

4C-1D. The water main layout can be found in Figure 18. 

Figure 18 Water Main Network 
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Sanitary Sewer 

The sanitary sewer design was highly dependent on the existing sanitary sewer lines on 

the site. Before a sanitary system could be proposed for the site, the existing 

infrastructure had to be analyzed to verify that it had enough capacity to convey the 

increased flow produced by the proposed development. To analyze the current capacity 

of the system, the flow was determined using the method described in SUDAS 3B-1. This 

method required finding the average daily flow rate two different ways and then using the 

minimum of the two. These two methods are from SUDAS Equation 3B-1.01 and 

Equation 3B-1.02 which are shown in Figure E1 in Appendix E. SUDAS Equation 3B-

1.01 is based on the drainage area and Equation 3B-1.02 is based on the number of units 

within the drainage basin. Using the drainage areas found within the Stormwater design 

section above, an average daily flow rate was found by multiplying the drainage area by 

the area density and then multiplying again by the flow rate for the respective zoning. All 

area densities and flow rates were found in SUDAS Table 3B-1.01 which is shown Table 

E1 in Appendix E. The flow rate was then calculated based on SUDAS Equation 3B-1.02 

focusing on the number of units within the site. After tabulating the number of units in 

the respective drainage area, the number of units was multiplied by the unit density and 

flow rate for the respective land use found in SUDAS Table 3B-1.01. After taking the 

minimum value from the two methods for each land use type, an overall daily average 

flow of 0.78 cfs was determined. Once the entire project area had a tabulated average 

daily flow rate, population was calculated based on the number of dwelling units and the 

persons per acre for each respective land use of single-family, multi-family, and 

commercial and light industrial. After finding the population in thousands of persons, the 

population was inputted into the Curve Equation corresponding to SUDAS Figure 3B-

1.01 shown in Figure E2 in Appendix E to find the peak factor for daily sewer flow. The 

entire project site had an overall peak ratio of 3.49. The total peak daily flow was then 

tabulated by multiplying the average daily flow rate by the peak factor of 3.49. An 

overall peak flow rate of 2.08 cfs was found for the entire site. To evaluate the slope of 

existing 12” sanitary sewer line running from the south end of Battles Dr. to the lift 

station south of S 5th St. Our group consulted the City of Maquoketa Rosemere to South 
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Slope Sanitary Sewer Project plans from 1991 designed by Missman, Stanley & 

Associates, P.C. A total slope of 0.35 ft/100 ft was determined for the 12” pipe. Using 

SUDAS Figure 3C-1.01 shown in Figure E3 in Appendix E of this report, it was 

determined that a 12” diameter pipe was sufficient for the proposed increase in daily flow 

as the velocity of the flow within the pipe was 2.7 ft/s while flowing full. This flow 

velocity is sufficient according to SUDAS 3C-1B. All calculated flows are shown in 

Tables E2 through E4 in Appendix E. It is important to note that the Project Team has 

not received information concerning the capacity of the existing lift station to the south 

of S 5th St., so all designs are contingent upon a sufficient lift station capacity. The 

Project Team strongly recommends analysis of the capacity of the existing lift station 

before any designs are pursued.  

After determining that the existing sanitary sewer network was sufficient, the proposed 

network was designed. This design was started by determining the high-points and low-

points on the site to design an effective gravity flow network. Using the drainage paths 

produced by the proposed site design, the design of all pipes was done using the same 

method used to determine the suitability of the existing system; following the method 

outlined in SUDAS 3B-1. By determining the number of units draining to each proposed 

sanitary pipeline as well as the respective drainage area, minimum average daily flows 

were found and then multiplied by the peak factor of 3.49. An 8” pipe was determined to 

be suitable for all areas, however, our group recommends installing a 10” pipeline in 

three locations specified on the sanitary sewer layout shown in. The reason for an 

increased pipe size in these areas is to provide a safe buffer from abnormal outputs of 

sanitary sewage flow from both the commercial district just west of the proposed bridge 

as well as the potential future development of the current family farm located at the south 

of the site. If this current farmstead is developed as a commercial area, an increased 

pipeline diameter will be needed.  

Table 12 Sanitary Sewer Quantities 
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Figure 19 Sanitary Sewer Network 
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Green Space and Trail 

Design of the trail system running throughout the site was conducted based on design 

standards specified in SUDAS 12B-2 and the final design layout is shown in Figure 20. 

Figure 20 Green Space and Trail Network 
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The trail system was designed to accommodate both bicycles and pedestrians and was 

designed as a Type 3 Shared Use Path from SUDAS 12B-2B. A path width of 10 feet was 

used per SUDAS 12B-2C as well as a 2-foot grass buffer on either side as specified by 

SUDAS Figure 12B-2.01 shown in Figure F1 in Appendix F of this report. With a 10-

foot-wide paved trail and a 2-foot buffer on either side, the space reserved for the trail 

needs to be at least 20 feet wide. However, with most of the trail located in public green 

space this is not of concern. The trail pavement is primarily designed as 5 inches of PCC 

on top of a compacted subgrade as designed per SUDAS 12B-2C. The portion of trail that 

runs along the main drainage way and the existing 12” sanitary sewer pipeline was 

designed as being PCC with a thickness of 7 inches on top of compacted subgrade to 

accommodate service vehicles having access to the sanitary sewer manholes running 

along the trail right of way. The main loop of the trail network is 2.35 miles which will 

provide the community with a fitness asset. As part of the trail network design, there is a 

proposed 585-foot-long section of paved trail on the existing high school property. While 

not within the scope of this project, the trail design presented by the Project Team 

provides the potential for connecting the high school to the proposed development. The 

goal of this additional connectivity has two parts, the first of which is providing students 

with a safe walking route to school. The second part is providing the community with 

walking access to sporting events held at the high school. This will hopefully provide an 

enjoyable route for community members who attend events at the high school, as well as 

increase attendance at school events.  
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Figure 21 Multi-Use Trail Cross Sections 

The Project Team also designed the trail to have ample greenspace on either side of the 

trail right of way as the trail runs along U.S. Highway 61. The goal of this green space is 

to provide an area for tree planting. Not only are trees aesthetically pleasing to trail users, 

but the trees can also provide a natural buffer for the sound coming from U.S. Highway 

61 as well as provide visual privacy to the residents residing within the proposed 

development. The trees recommended to be planted are a mixture of Concolor Firs, 

Maple, White Pine, and Red Oaks. All these trees are hardy and can be found within the 

Midwest, but each has its own purpose. The first piece of this recommendation of trees to 

plant has the goal of providing biodiversity that can withstand many natural onslaughts 

like insects or fungi. Two of these proposed tree species, both Concolor Firs and White 

Pines are coniferous trees that will retain their needles throughout the winter season. This 

will ensure that privacy is maintained year-round. Maple and Red Oak trees are proposed 

as well, not only because they are hardy Midwest species, but also because they will 

provide a 
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colorful aesthetic in the fall and provide a fair amount of shade on the trail depending on 

how close they are planted to the trail. It is recommended that the trees are planted at 

least 20 feet from the trail edge and be maintained enough to prevent the limbs from 

obstructing the 2-foot clearance along the trail. 

While a trail design has not been proposed for the Iowa DNR Water Quality Project area, 

our design as provided trail access close to the existing lift station to the south of S 5th St. 

The goal of this design consideration was to provide a potential future trail connection to 

any future trail designs proposed by the Iowa DNR Water Quality Project. 

Section VII Engineer’s Cost Estimate 

The total estimated cost to fully develop this site is $27.9 million. This estimate does not 

include the cost associated with property acquisition. The development of this site will 

increase the City of Maquoketa’s infrastructure value by $20.9 million. The itemized 

development cost and infrastructure value is summarized in Table 13. All unit prices 

were obtained from the Iowa DOT’s Bid Express Lettings page and adjusted to reflect an 

urban setting as most of the DOT’s work is in rural areas. Awarded contract unit prices 

were used from the March 15th, 2022, and April 19th, 2022, letting releases. The 

calculation of quantities of non-direct measurable items can be found in Appendix G. The 

25% earthwork and contingencies were estimated by assuming there was an average of 6-

inches of topsoil over the site that would need to be a striped, salvaged, and spread as 

well as a average 2-feet of cut/fill across the site. The earthwork estimate is summarized 

in Figure G4 located in Appendix G. Rounding standards were used from RSMeans Cost 

Handbook and the rounding standards are provided in Appendix G. The estimated cost to 

develop the area is not the total cost to the city, it is the value of the additional 

infrastructure that city will have following full development of the site. 

As with most development master plans, market conditions and the developers’ 

willingness to move forward with subdivisions dictate the construction schedule and 

phasing. Cities can make developable areas more attractive to developers and investors 

with incentives and/or investments in key infrastructure elements. The City of Maquoketa 

has already made strategic investments in the water and sanitary sewer utilities in this 
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area that will be enticing to developers. Another investment to consider is the bridge over 

Prairie Creek as it requires significant capital that is too large for any single development. 

The Project Team recommends that the City of Maquoketa investigate a grant from 

Iowa’s RISE program to fund the bridge as a catalyst to development.  In addition to the 

existing utilities and bridge investment, using the future Iowa DNR Water Quality Site as 

regional stormwater management area would be a significant incentive for developers 

and investors. 
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Table 13 Site Development Cost Estimate 
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Section VII Appendices 

Appendix A: Overview of the Site 

Figure A1: The City of Maquoketa R1-Residential Zoning 
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Figure A1 (Continued): The City of Maquoketa R1-Residential Zoning 
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Table A1: Increase in Tax Base Following Full Development 
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Appendix B: Street Layout and Designation 

Table B1: SUDAS Table 5C-1.01: Preferred Roadway Elements 

Table B2: SUDAS Table 5C-2.02: Preferred Border Area 
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Figure B1: Institute of Transportation Engineers Trip Generation Manual for Single-Family 
Dethatched Housing. 
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Figure B2: Institute of Transportation Engineers Trip Generation Manual for Residential 
Condominium/Townhouse. 
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Figure B3: Institute of Transportation Engineers Trip Generation Manual for Shopping Center 
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Figure B4: Full Development Arterial Road Estimated AADT 
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Table B3: SUDAS Table 5F-1.06: Truck Mixture for Urban Roadways and Determination of 
Truck ESAL Factor. 
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Table B4: SUDAS Table 5F-1.07: Base Year Design ESALs for Two Lane Ridged Pavement 
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Table B5: SUDAS Table 5F-1.11: Growth Factor 
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Table B6: SUDAS Table 5F-1.12: Parameter Assumptions Used for Pavement Thickness Design 
Tables. 



60 
 

Table B7: SUDAS Table 5F-1.15: Recommended Thickness for Ridged Pavement – Arterial 
Roads. 

 

 
Figure B5: Pavement Thickness Design Calculations/Procedure Based Off of SUDAS Chapter 5. 

 
Table B8: SUDAS Table 5G-2.01 
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Table B9: SUDAS Table 5G-2.03 

 

 
Figure B6: SUDAS Chapter 5G-B 

 

 
Figure B7: SUDAS Chapter 5G-2-C-1b Doweled Contraction Joint 
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Appendix C: Stormwater 
 
Runoff 
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Table C1: Time of Concentration Worksheet Culverts 1-4 and to Detention 
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Table C2: Time of Concentration Worksheet Culverts 5 & 6 
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Table C3: Time of Concentration Worksheet Culvert 7 
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Table C4: Time of Concentration Worksheet Culverts 10, 11, 8, and 9 
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Table C5: Time of Concentration Worksheet Culverts 12, 13, 14, and 15 
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Table C6: Time of Concentration Worksheet SE Undetained 
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Table C7: Time of Concentration Worksheet NE Passthrough 
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Table C8: Time of Concentration Worksheet Existing to Detainment 
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Figure C1: Drainage Area Delineations  
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Table C9: Area Tables 
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Culverts and Channels 

Figure C2: Hydraflow Express for culverts  

Table C10: Culvert and Channel Calculations 
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Table C11: Culvert and Channel Summary 

Detention 
Table C12: 5-year flows for release rate 
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Bridge 

Figure C3: FEMA Flood Map 
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Figure C4: Bridge Side View 

Figure C5: Bridge Plan View 
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Appendix D: Water Main 

 
Figure D1: Average Daily Demand Equations 

 
Table D1: Area and Unit Density Values based on Land Use 

 
 

Table D2: Average Daily Demand Minimum 

 
 

Table D3: Necessary Fire Flow Requirements 

 
Table D4: Water Main Offset from Centerline 
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Appendix E: Sanitary 

 

Figure E1: Average Daily Flow Equations for Sanitary Sewer 

Table E1: Area and Unit Densities and FlowRates for Sanitary Sewer Based on Land Use 
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Figure E2: Minimum Design Flow Peak Ratio 
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Figure E3: Flow for Circular Pipe Flowing Full 
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TableE2: Sanitary Sewer Flow Calculations for Proposed Development Area 
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Table E3: Sanitary Sewer Flow Calculations for Existing Development in Drainage Basin to the 

North of Proposed Site 
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Table E4: Sanitary Sewer Calculations for Existing Development in Drainage Basin to the West 

of Proposed Site 
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Appendix F: Green Space and Trail 

 
Figure F1: SUDAS Two-Way Shared Use Path Right-of-Way



89 

Appendix G: Engineer’s Cost Estimate 

Table G1: Iowa DOT Densities Used for Estimating Quantities 
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Figure G1: Quantity Estimate Calculations for Measurable Quantities 
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Figure G1 (Continued): Quantity Estimate Calculations for Measurable Quantities 
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Figure G2: Quantity Estimate Calculations for Assumed Storm Sewer Along Roadway 

Figure G3: Proposed Bridge Cost Estimate Calculations 

Figure G4: Earthwork Contingency Estimate  

Table G2: RSMeans Cost Handbook Rounding Standards 




