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Final Design Report – May 7th, 2021 

Section I – Executive Summary 

A Civil & Environmental Engineering project team from the University of Iowa worked to design an 

alternative road connecting Early Stagecoach Road and 210th Street in Manchester, Iowa, in 

preparation for the existing intersection of the two roads to be removed. The team has delivered a set 

of design drawings for one possible route as well as locations for two other alternative options to be 

pursued by the client. The set of design drawings includes a title sheet, typical cross sections and 

details, tabulations, plan and profile sheets, right-of-way sheet, traffic control, signing information, 

erosion control plan sheet, earthwork summary, culvert plans, and mainline cross section information. 

As seen below in Figure 2A, the preferred option is colored in orange, labeled as ‘Alternative 1’ and the 

other two alternatives west are shown in yellow and blue.  

Figure 2A: Design Alternatives and Overview of Project Site Location facing north. 

The preferred alternative 1 was designed and located 225’ west of the property of 1543 210th Street and 

consists of a 70’ right-of-way with 24’ road surface and 4’ shoulders. Road A begins 6060.31 feet from 

Delaware County GPS Control PT 2001-39 at an angle of North 30° West. The other two alternative 

locations considered were 790’ west of the same property and 100’ west of the property of 1501 210th 

Street. The design was checked with state specifications and regulations from SUDAS and the Iowa DOT.  

The soil throughout the project area was consistently Kenyon loam soil and provides moderate natural 

drainage. The cross section of Road A consisted of 3” asphalt pavement, 6” stone base, and 12” 
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stabilized subgrade. Each intersection was designed for a WB-67 design vehicle because of the possible 

larger trucks due to the surrounding fields.  

During the late stages of the project, the current intersection of 210th Street and Early Stagecoach Road 

will be closed.  During construction, a type III barricade will be used. The current gravel will be removed, 

and the area will be regraded to be flat. After the removals, the ditch along 210th Street will be 

reconstructed, and object markers will be placed where Early Stagecoach Road dead ends. After 

construction of Road A, straw mulch, wood excelsior mats, transition mat, and silt fences will be 

installed to provide erosion and sediment control. Stop signs, speed limit signs, and location signs will be 

installed around both intersections. Double centerlines and edge line pavement markings will be use. 

For drainage, two 12” corrugated metal culverts will be installed under the roadway. One will be 

installed near the north intersection with the other containing two pipes and will be installed near the 

southern intersection. 

Design of this project started on January 25, 2021, and the final design report along with the design 

drawings and presentations were submitted May 14, 2021. Some of the existing project constraints 

included that Early Stagecoach Road will remain accessible for people to gain entry to their homes and 

to the Manchester Municipal Airport. This will include restricting access to Early Stagecoach Road from 

210th Street just south of the airport at the existing intersection. Challenges of the design included 

making the roadway as cost efficient as possible, ensuring there is a great enough site distance at the 

newly rerouted intersection due to there being a large elevation difference, and that the stormwater 

runoff does not have any harmful environmental impacts. 

The total estimated project cost depends on the final material selected.  For the 6” PCC the construction 

will cost $305,000 and the 3” asphalt will cost $155,000. Asphalt is the suggested material because of 

the high-quality product for the low price. Additional information on the topics summarized here can be 

found in corresponding sections in this proposal. 
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Section II – Team Description 

1. Organization Location and Contact Information

This report was prepared by a team of senior civil engineering students at the University of Iowa in the 

capstone design class.  Claire Fienup is specializing in geography and transportation.  Brian Shanahan 

and Mason Boyer are specializing in transportation.  Daniel Garza is specializing in management.   

2. Organization and Design Team Description

Each member of the team has unique and applicable prior experience in addition to all completing 

designs for roadway projects. Claire Fienup spent 6 months working on a road reconstruction project job 

site. This included coordination between different utilities, inspection of concrete paving for roads, 

sidewalks, and driveways, performing calculations for materials and earthwork on site, and assisted in 

completion of audits for Iowa DOT projects. Complications during the reconstruction such as sinkholes 

and unexpected utilities were mitigated in a timely manner. Claire spent another 5 months working for 

the City of West Des Moines analyzing traffic counts, inspecting streetlights, paving, and benchmarks, 

and creating a program for annual sanitary sewer inspections.  

Brian Shanahan has 6 months experience working in public works as a laborer and 5 months experience 

as a roadway and traffic engineer intern. Brian’s experience includes an award from the Asphalt Paving 

Association of Iowa as a scholarship recipient. During the summer of 2020, Brian was an intern for Burns 

and McDonnell working on highway and roadway projects for the Arkansas DOT Interstate 30 (I-30) 

modernization including 10 wiring diagrams and signage roadway plans. His previous labor experience 

with the city of Park Ridge, Illinois included collaborating with the Illinois DOT for the annual street 

resurfacing programs included weekly site visits and coordination with asphalt contractors. Brian has 

nearly 2 years research experience for the Iowa DOT working in the Laboratory for Advanced 

Construction Technology (LACT) at the University of Iowa including the High Rap Phase IV, Gyratory Mix 

Design, and Implementation Plan for Sustainable Infrastructure.   

Mason Boyer has spent 4 months of experience working as a civil engineering intern with the City of 

West Des Moines. During that time, one of the major tasks completed was a stream channel rerouting 

and creation of public greenspace within a right of way of the stream. This had involved coordinating 

between city leadership, the landowners, and a private company. Other tasks on the job included 
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roadway inspections such as the Mills Civic expansion in West Des Moines, sidewalk and driveway 

inspections, stormwater and sewer inspections, traffic analysis, and other database analysis.  

Daniel Garza has spent 4 months getting experience as a civil engineering intern working with the Iowa 

Department of Transportation. Some of the projects he was involved with during that time were the 

asphalt resurfacing of U.S Highway 30 and full/partial depth repair of U.S Highway 151. Tasks involved 

with this role included documenting project reports with the contractor and reporting to design 

engineers, cost estimating other construction projects, and taking field samples and testing the material. 

Daniel has also spent 4 months helping with various research projects for concrete and cement-based 

material. Some of the researched he was involved in includes developing a standardized test method for 

the determination of chloride initiation of rebar to better prevent corrosion in marine environments, 

creep of high-performance concrete, and accelerated carbonation. 

3. Individual Contributions 

Each team member applied their critical tasks and previous experiences to this project. Based on prior 

coursework, internship experiences, and design exercises each member contributed to tasks that most 

suited their abilities. 

Claire Fienup was the primary roadway designer. Claire used ArcMap for preliminary data analysis and 

Civil3D for the design based on prior knowledge and standards given by SUDAS and Iowa DOT. 

Additionally, Claire created drawings in Civil3D for cross sections, tabulations, right-of-way, signage, and 

cut and fill tabulations. 

Brian Shanahan contributed his specialization knowledge of pavement engineering to work on the cost 

section of the asphalt and concrete roadways. As well, Brian contributed to the use of I-PAVE software 

to determine all necessary thicknesses and design considerations for the roadway redevelopment along 

with Excel file for all the construction costs. Then, Brian focused on establishing some of the sheets in 

Civil 3D and helped implement a new template for the plan and profile.  

Mason Boyer handled the hydraulic analysis, culvert plan, and signage. Using data from the Iowa DOT 

and the rational method, a flowrate was calculated for the project area. The use of Civil 3D Express 

allowed proper sizing of the culverts to handle the flows they would be subject to. Mason assisted in the 

creation of the corresponding design sheets. 
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Daniel Garza conducted research into the soils data, traffic control, erosion control, and sediment 

control for the project. Using the IowaDOT Design Manual he was able to develop the necessary design 

sheets and documents for the project.  

 

Section III – Design Services 

1. Project Scope 

This project was to undertake the rerouting of Early Stagecoach Road in Manchester, IA, while providing 

access to the airport and adjacent farmland. The airport, on the west reaches of the city, lays just north 

of Early Stagecoach as it runs to the northwest. Rerouting the road will allow the city to decrease the 

current displacement threshold of 305’ for runway 36.  

As part of this project, our team created a site plan – consisting of vertical and horizontal alignments, 

cross sections of the road, a corridor surface, and material volumes, determined the existing and final 

grading cut or fill requirements, and manage stormwater drainage and runoff.  

Design drawings in accordance with Iowa DOT Design Manual includes title sheets, typical cross section, 

tabulation of quantities, mainline plan and profile sheets, drainage channel and culvert situation plans, 

earthwork quantity estimates, sediment control, right-of-way sheets, and pavement geometric 

quantities.  

This design was done in accordance with Iowa DOT, Iowa SUDAS, Asphalt Pavement Association of Iowa 

(APAI) Design Guide & I-PAVE software. 

2. Work Plan 

Our timeline was tied to key dates within the semester’s breadth in a Gantt chart in Figure 1. 

Specifically, with a proposal report and presentation completed by the end of the third week, a draft of 

the design report, drawings, presentation, and poster by week 12, and a completed design accompanied 

with a presentation by week 16. A formal site visit was not able to occur with the entire project group 

due to prolonged snow and freezing temperatures and the COVID-19 pandemic. Instead, project 

manager Claire had visited the project site and shared many photos and videos through a virtual site 

visit.  
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Each design task was assigned to a specific person to increase productivity. Claire Fienup focused on the 

alignments, cross sections, intersections, and other small design elements of creating the new road. 

Brian Shanahan focused on collecting standards, the pavement design, construction costs and creating 

design drawings.  Mason Boyer focused on stormwater runoff, drainage, and culvert design.  Daniel 

Garza focused on information about soils, erosion control, and construction costs. 

Figure 1: Gantt Chart of Project Schedule 

 

Section IV – Constraints, Challenges, and Impacts 

1. Constraints 

One of the main constraints for this project was there are several homes that use Early Stagecoach Road 

as access for the homes and they still need to be able to conveniently reach their homes during and 

after the rerouting. The airport must be provided continual access during the design and construction 

staging. Design of the road construction including stakeholders such as the homeowners and the airport 

will require access from one of the entry points of the road. Another constraint for this project was that 

the portion of Early Stagecoach Road that passes the southern runway of the airport just off 210th 

Street needs to be removed. This removal will include grading the land, creating a new shoulder along 

210th Street, a final treatment to the land, removing all signs for the old intersection, and adding object 

markers to ensure drivers know there is no longer a road there. It is required to decrease the 

displacement threshold for runway 36 of the airport. The last constraint was time and that the project 

needed to be completed in all parts including the design report, design drawings, and presentation by 

the end of the semester on May 11th with the client. 

2. Challenges 

One feature of the project that was a challenge was making sure that anyone that needs to have access 

to the airport will be able to access it. The airport is located just off 210th street on to Early Stagecoach 
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Road where it runs on a northwest to southwest angle. Most likely when construction on the rerouting 

of Early Stagecoach Road begins it will restrict access to the airport and the homes from 210th Street. In 

the design we paid close attention and make sure that there will be access to the airport from the west 

off Early Stagecoach Road coming from 145th Street. Another challenge we faced in the project was an 

environmental impact in the surrounding areas. Most of the adjacent land between 210th Street and 

Early Stagecoach Road is farmland. In the design we ensured the redirected route destroys as few of 

crops and other vegetation as possible. As well as the storm water runoff from the newly rerouted 

roadway does not contaminate a wider area of crops. Another environmental impact we considered is 

that there is a stream that runs along the airport to the west. As described earlier, the storm water 

runoff was evaluated to ensure it meets the necessary environmental requirements and harmful 

chemicals do not seep into the stream. In addition, since the rerouting moves the road closer to the 

steam, it was necessary to look more into the wetlands and 100-year flood plain. The design of the 

rerouted roadway was done as cost efficient as possible while still satisfying all the needs of the clients 

as well as factoring in all other factors including environmental impacts, line of site factors, and social 

impacts. One of the last challenges we faced with this project was ensuring the newly made intersection 

from the reroute at least meets the minimum requirements for sight distance. The rerouted road will 

pass through a higher elevation area when compared to 210th street. This will restrict the sight of 

drivers being sighted by other drivers. 

3. Impacts 

A feature of the design we briefly looked into that would potentially have a societal impact would be the 

resurfacing of Early Stagecoach Road into either a concrete or asphalt roadway. Currently, the portion of 

Early Stagecoach Road that runs by the airport is a gravel road. With the population of the state ever 

growing and towns expanding, it would make this an opportune time to resurface the roadway. More 

homes and other business can very likely expand out westward from Manchester near the airport. This 

would increase the volume of traffic in the area and most likely the volume of traffic that uses Early 

Stagecoach Road. This, however, was outside the scope of our project but should be considered if 

development is planned for the area. Another societal impact that was touched on a bit in the challenge 

section were the people that owned the homes and the farmlands on Early Stagecoach Road being 

economically affected in a negative way. The rerouting of the roadway has the potential to destroy a 

portion of one of the homeowner’s crops for the year. The difference in the income made from the lost 

crops could be the difference for the farmer whether he/she financially makes ends meet for that year. 
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Also, the farmer would lose out on that portion of land for all the following years that could make it a 

serious negative burden.  If the landowner develops the land, this will negate the previously stated 

concerns. 

 

Section V – Alternative Solutions Considered 

The project team initially came up with three design alternatives for Early Stagecoach Road. In 

alternative 1, a new road was proposed to run north south 225’ west from the west property line of 

1543 210th Street which was the original location suggested by the client. This allowed for some 

development between 1543 and the new road. In alternative 2, a new road would have run north and 

south between Early Stagecoach Road and 210th Street. This road would have fallen on the border of 

two parcels. This allowed for the property owner to decide if they want to allow development on either 

side of the new road. Alternative 2 would also have been the closest to a driveway which could be a 

hazard. Alternative 3 would run north and south between Early Stagecoach Road and 210th Street but is 

owned by a different person. This would not have been an ideal location since it is farther from the 

airport and closer to potential flooding but was an option if the landowner for alternatives 1 and 2 was 

not willing to develop their land.  

 
Figure 2A: Design Alternatives and Overview of Project Site Location facing north. 
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In all three alternatives Early Stagecoach Road would have been eliminated between the current 

intersection at 210th Street and the middle airport driveway.  This decreased the displacement threshold 

as requested so that the runway would not have horizontal or vertical obstructions. Each alternative was 

be designed as a 70’ right-of-way with a 24’ asphalt road with 4’ shoulders on each side.  An image 

containing each alternative location can be found in Figure 2A of Appendix 2. 

Alternative 1 was selected to be fully designed based on the initial request from the client, 

environmental studies, and stopping sight distance. Alternative 1 was also the shortest option which 

usually equates to being the cheapest option. Alternative 2 would be about 950’ and alternative 3 would 

be about 1570’ which equates to about 1.3- or 2.2-times the length and costs, respectfully, of alternative 

1. For alternative 1, intersections are located approximately 1,630 feet from the original 210th Street and 

Early Stagecoach Road intersection along both roads. The other two alternatives would be farther away 

from the current intersection which is not as convenient for the airport or the local traffic. It should be 

noted that all three alternatives would be acceptable locations, based on drainage and sight distance, 

for a new road to be constructed.   

 

Section VI – Final Design Details 

1. Soils Information 

The soil type located in the right-of-way area for Road A primarily consists of Kenyon loam soil (83B) 

with a small portion of Clyde-Floyd complex soil (391B) located on the south edge of Road A where it 

intersects with 210th Street. Both soil types to a varying degree have different soil particle sizes and 

different amounts of sand, silt, and clay in it. The soils are great for farmland areas and have desirable 

characteristics to promote plant growth. The drainage for the soils ranges from poorly drained for the 

Clyde-Floyd complex soil to moderately drained for the Kenyon loam soil. The soil in the area is 

somewhat limited which indicates that it has moderately favorable conditions for construction use. The 

conditions can be overcome or minimized with special precautions in the construction process. A map 

showing the area of the soils can be found in Appendix 1. 

2. Cross Section and Details: Road A, Early Stagecoach Road, and 210 St  

For Road A, the lane, shoulder, and right-of-way widths were all specified by the client to be 12 feet, 4 

feet, and 70 feet, respectively. Road A was designed to be a local residential road for rural sections in an 
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urban area with an average daily traffic less than 400 (see Table 2A in Appendix 2). The lane and 

shoulder widths were confirmed to be acceptable for the ADT and functional classification. The 

suggested lane width for local residential roads is 10.5 feet, but a 12-foot lane is also acceptable and 

needed if the area develops as commercial or industrial instead. The 12-foot lane is also better suited for 

trucks accessing the farm fields and the airport.   

A foreslope and backslope of 4:1 was preferred for this functional classification, but to stay within the 

70-foot right-of-way this had to vary. Within Civil3D, a basic daylighting assembly was used and required 

to stay within a 35-foot offset from the centerline of the road. The typical foreslope and backslope was 

set to 4:1 and with a maximum of 2:1. A bottom ditch width of 5 feet was used to transport the runoff 

and field drainage. The full cross section of Road A can be seen in Figure 2C of Appendix 2 or on design 

drawing B1.  

A clear zone of 10 feet is preferred for rural areas with foreslope and backslopes of 4:1 and an ADT of 

less than 750 (see Table 2B in Appendix 2). Using a 70-foot right-of-way leaves the road with a 19-foot 

clear zone on either side of the road. 

The design speed of Road A is 35 mph. The two limiting factors on this were the stopping sight distance 

and the vertical curvature of the land. A design speed of 55 was also considered which is typical for a 

rural road. The minimum rate of vertical curvature did not allow for an economical earthworks solution.  

Having Road A in its current location kept the road short which did not allow for cars to safely get up to 

speed before breaking for the intersection. The stopping sight distance for a road at 35 mph is 117.6 

feet (see Figure 2B in Appendix 2).   

The cross section used for 210th Street was taken in the resurfacing plans of 1999 provided by Delaware 

County land surveyor, Brad Burger (see Figure 2D in Appendix 2). The cross section for Early Stagecoach 

Road used an assumed gravel depth of 18 inches and foreslope and backslopes to match the contours in 

Civil3D (see Figure 2 E in Appendix 2). 

3. Intersections 

For a standard rural road, a design vehicle of a conventional school bus (S-Bus-36) would be used.  Since 

the area surrounding the new road has farms that may require the use of larger trucks, a design vehicle 

of WB-67 was used for the intersections.  From Table 2 in the Appendix 3, we used a turning radius of 41 

feet.  Images of both intersections created can be seen in Appendix 3. 
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4. Plan and Profile Sheets 

The plan and profile sheet shows the combination of a plan view of the roadway with the elevation 

changes in a two-dimensional format. The Road A alternative is 710’ with a minor elevation increase at 

the Station 4+00, the red and green colors along the side of the plan view indicate the cut and fill 

volumes. These sheets can be found in the appendix (see Figure 4A and 4B in Appendix 4) with Plan and 

Profile Sheets as title or on design drawing D1.  

5. Section Views  

Section views of the roadway are included in 25’ increments to verify elevations and slope along the 

Road A corridor. These slopes show that the roadway is a sloped road and not a crown. The reason for 

this is that the drainage will lead off into the right-of-way and bounds of the roadway profile and two 

culverts are indicated at each of the two ends. These sheets can be found in the appendix (see Figure 5A 

and 5B in Appendix 5) with Cross Section Sheets as title or on design drawings W1 and W2. 

6. Right-of-way  

The client requested we create our design based on a 70-foot right-of-way. The north intersection may 

permanently require more right of way to account for the turning radius of the intersection. Temporary 

easements at both intersections may be required for construction. The total area that will be required 

for land acquisition is approximately 1.1 acres from one parcel of land.   

The description of this land is as follows: 

Road A begins 6060.31 feet from Delaware County GPS Control PT 2001-39 at an angle of North 30° 

West. 

The centerline of the road sits 225 feet west of the west property line for 1543 210th St with 35 feet of 

right-of-way on either side. 

THENCE (1) North 0°00’00” West, 409.42 feet to the beginning of a curve concave easterly, said curve 

has a radius of 1080.08 feet; 

THENCE (2) northerly along said curve through a central angle of 9°35’35” an arc distance of 180.84 feet 

to a point of tangency; 

THENCE (3) North 9°35’35” East, 120.26 feet. 
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Figure 6A: Right-of-Way boundaries 

7. Traffic Control 

The installation of Road A and the removal of the 500 ft of Early Stagecoach Road can be done in 3 

primary phases. In the first phase, the intersection at 210th Street and Road A should be closed, and a 

detour route marked out to use Early Stagecoach Road should be indicated using signs along 145th Ave, 

as well as westbound traffic out of Manchester at the intersection of 210th Street and Highway 13 in 

accordance with Iowa DOT manual 9B-10. Construction of the new intersection should be completed 

during this phase, as well as a portion of Road A should be paved. 

Phase 2 will see the reopening of 210th Street and the closing of Early Stagecoach Road. Again, detour 

signs should denote the use of 210th Street as the route into and out of Manchester for east and 

westbound traffic. As 210th Street sees more average daily traffic, it is recommended that the majority 

of Road A’s construction is completed with Early Stagecoach Road as the staging point. 

In phase 3, Road A should be complete and both intersections will open. Place road closure barriers at 

the eastern foot of Early Stagecoach Road as well as 500 ft from the intersection of Early Stagecoach 

Road and 210th Street, while still allowing for airport-bound traffic access to the facility as the removal of 

the relevant portion of Early Stagecoach Road occurs.  
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Along Road A should be placed at least 1 speed limit sign in each direction, as well as 1 stop sign at the 

intersections of Road A and Early Stagecoach Road or 210th Street for traffic on Road A. On either end of 

where Early Stagecoach Road had been removed, road closure barricade Type III should be placed (see 

Figure 7B in Appendix 7). Additional information can be found on design drawings J1 and J2. 

8. Erosion & Sediment Control  

Once vegetation is removed from an area and left unprotected it is susceptible to erosion. Reducing the 

amount of erosion with erosion control will help limit the amount of sedimentation created. To help 

prevent erosion along the roadway, straw mulching in conjunction with seeding will be used. The mulch 

will be anchored into the ground at least two inches with mulch anchoring equipment. Native grass 

seeding will be used to help establish a vegetation. The mulching and seeding of the ditches will be done 

according to Iowa DOT specifications 2601 and 4169. Since the slopes along Road A do not exceed 

3H:1V, no additional slope protection will be needed in addition to the mulch and seeding. Transition 

mats will be used on the western side of both the culverts to help dissipate energy and prevent scour 

downstream. The transition mat will be installed in accordance with EC-105 Standard Road Plan and 

more details can be found in Appendix 8 or design drawing RR1. 

To help prevent against the loss of sediment, silt fences will be used as barriers along the ditches of 

Road A. The silt fence will span the width of the ditch and be placed every 50 feet due to the shallow 

slope of the bank and should be installed in accordance with Iowa DOT specifications 2602 and 4196 as 

well as the Standard Road Plan EC-201. Additional information can be found in the appendix.   

9. Culvert Plans 

With the installation of the proposed roadway, water flowing west towards the creek would be 

obstructed and build up against the road. The flow is split in the north and south directions by a slight 

hill about 2/3 of the way from 210th Street. Two culvert pipes will be installed at Sta. 0+45 to handle flow 

near the southern intersection while maintaining sufficient clearance for the pavement surface. Another 

pipe will be installed at Sta. 5+84 instead of the intersection with Old Stagecoach as the intersection is 

not the lowest point in the northern section.  

Protruding corrugated metal pipes are recommended for the road. The design uses a common 2-2/3 

inch pitch, ½ inch rise pipe that will be 12 inches in diameter. According to USGS testing, the manning’s 

n for this size and style of pipe is 0.013. The north location will use 33 feet of pipe and the southern will 
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need two 41-foot pipes to clear the roadway and adequately reach the ditches. Due to clearance 

problems with the road surface, the southern intersection cannot instead have one larger pipe. 

The Rational Method was used to calculate the maximum flowrate that the culverts would need to 

handle. Designing for a peak runoff of a 10-year event and using a time of concentration calculated from 

within Civil 3D of 12 minutes, the 10-year, 15-minute design storm rainfall intensity was used to 

calculate a flow of 6.1 cfs (see Table 9A in Appendix 9). Split between the sections, the northern third 

has a flow of 2.0 cfs and the southern two-thirds will experience 4.1 cfs. With these flowrates, the 

culverts can handle incumbent water with a 12-inch diameter (see Figures 9A and 9B in Appendix 9). 

Design drawing V1 contains further information. 

10. Pavement Details 

Asphalt pavement was determined to be the preferred choice of roadway pavement from the client. 

After completing the I-PAVE report (see Figure 10A in Appendix 10) for Delaware County, Iowa it was 

determined that the minimum thicknesses were sufficient indicating 3” asphalt and 6” Portland Cement 

Concrete (PCC).  After completing the pavement designer application using Jointed Plain Concrete 

Pavement using the Portland Concrete Association design method from StreetPave it was determined 

that the calculated minimum thickness would be 3.51 inches (see Figure 10C in Appendix 10). However, 

following the Iowa SUDAS it describes that the minimum concrete thickness for low volume concrete 

roadways as 6 inches. This comparison was completed to identify the differences between the two 

pavement options and further determining that the asphalt section is most preferred.  

 

The 4” asphalt is the design recommendation in this road alternative because the low volume road may 

occasionally experience a heavy tractor or industrial farming equipment which will require the 

additional strength. The traffic input parameters for the asphalt section using I-PAVE (Low Volume Road 

Design guide) included: Number of Lanes, Road Classification, Annual Average Daily Traffic (AADT), 

Percent of Trucks, Design Lane Traffic, and the annual growth rate for the roadway. As well, the 

Structure input parameters included the Stone Base thickness for both rigid and flexible pavements (6 

inch), Subbase Stabilization Depth for both rigid and flexible pavements (12 inch), Subgrade (CBR-

California Bearing Ratio) of 3 for unsuitable soil was selected for worst case scenario and the reliability 

index of 80% for rural roadway and terminal serviceability, Pt of 2 was selected. The asphalt binder 

selection is the ST mix as a Class I project with Performance Grade (PG) 58-28S since Delaware County is 
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in the southern 2/3 of the state of Iowa according to the 2016 Asphalt Binder and Mix Specification 

Update Reference Guide.  

11. Signage 

The location sign for the Manchester Municipal Airport from the existing intersection of 210th Street and 

Early Stagecoach Road should be moved to the northeast corner of the new 210th Street and Road A 

intersection. An additional location sign should be placed at the southeast corner of Early Stagecoach 

Road and Road A (see Figure 11B in Appendix 11). The posted speed limit should be 30 mph based on 

the design speed of 35 mph. Speed limit signs are to be posted approximately 110 feet from both 

intersections (see Figure 11A in Appendix 11). All sign locations can be found on design drawing N1. 

12. Pavement Markings 

Highbuild Waterborne markings were selected because of their longevity.  DCY4 - Double Centerline 

(Yellow) should be used for the centerline marking.  ELW4 – Edge Line (White) should be used for the 

edge of pavement marking (see Figure 12A in Appendix 12). Both line types have a length of 6.7 STA.   

 

Section VII – Cost Estimate 

1. Construction Costs 

The total construction costs include all clearing and grubbing, excavations, cut and fills, soil compactions, 

granular subbase, subgrade indicated as soil compaction, topsoil, hydraulic seeding, pavement markings, 

culverts, and each of the roadway pavement materials. The cost estimations per each material have 

been based off the December 2020 annual Iowa DOT bid tabs dated as of 12/15/2020. These include all 

the line items corresponding to the Iowa SUDAS design manual for each material. In each of the items 

shown below are the average prices and each unit was selected in the dollar’s column. All the Iowa bid 

tabs are inclusive items accounting for construction costs such as transportation, overhead, and taxes 

for purchasing which are all based on past projects performed by approved contractors in the State of 

Iowa.  

The only two line items which required additional research were the PCC and asphalt which the costs 

per units were referenced from outside resources to establish the most appropriate costs. Asphalt 

surface costs were estimated based on comparison to projects done by LL Pelling and interpolating tons 

and similar cost structures per ton for the final material cost. The total cost for these alternatives starts 
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with 3” Asphalt on top of 6” Subgrade at CBR = 3 to be $155,000. The 6” PCC was estimated to cost the 

most at $305,000 (see Table 13A in Appendix 13).  

2. Contingency, Administration and Engineering Costs 

According to the AACE-American Association of Cost Engineering, “Contingency Costs include any 

amount for items, conditions, or events for which the state, occurrence, or effect is uncertain and that 

experience shows will likely result in aggregate additional costs.”  

This is a quantity to account for the uncertainties and measures for the contingency reserve in a cost 

estimate. A 10% contingency costs will be an additional charge such as this is used to maintain certain 

risk management to keep the construction project able to meet the estimate deadlines in a 

reasonable time. For example, depending on waste and spills of either concrete or asphalt this cost is 

recuperated in this contingency cost for unexpected events which may lead to reduction in 

supplies. Administrative and engineering costs will include 20% of the cost for asphalt additional balance 

to the project cost regardless of the surface material. Administrative costs account for all future costs to 

be incurred during any design changes related to the designs presented here. Future administrative 

costs include site inspections, project oversight, and travel fees. Engineering costs include redesigns 

related to changes during phasing the construction. 
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3. Total Project Costs 

Table 13A: Project Cost Details for Alternative #1 

 

Total project costs can be broken down here for comparison: Asphalt and Concrete hard road surface. 

As is shown above, the PCC total material cost is $159,500 while the Asphalt total material cost is 

$23,000. Total project cost for the Asphalt will be $155,000 and the PCC will be $305,000. There will be 

an additional cost for acquiring approximately 1.1 acres of land.  

4. Construction Phasing 

A conservative duration of this project would be one construction season. As found below in Table 13G 

the estimate is broken up into four main tasks: Staging, Earthwork, Paving, and Grading/Seeding. These 

Project: Early Stagecoach Road--Road Evaluation and Redesign

Item Unit Dollars Quantity Cost Rounded Cost
Clearing and Grubbing Acre 5,140.85$     0.4 2,012.49$                          2,000$                           

Cut/Fill CY 5.46$             686.4 3,747.74$                          3,750$                                

Soil Compaction CY 1.73$             631.6 1,092.62$                          1,100$                            
Granular subbase Ton 26.36$           1151.0 30,341.48$                        30,300$                               
Pavement

6" pcc SY 84.05$           1894.72 159,251.22$                     159,500$                           
3" asphalt SY 12.15$           1894.7 23,020.85$                        23,000$                             
Subbase/Subgrade
Granular Subbase 12" SY 7.23$             1894.7 13,698.83$                        13,700$                       
Soil Compaction -Subgrade STA 932.26$        14.2 13,247.79$                        13,200$                         

Traffic Control LS 16,727.00$  16,727.00$                        16,700$                       
Road Removal ST 437.43$        5.0 2,187.15$                          2,175$                          
Top soil Cy 5.87$             631.6 3,707.34$                          3,700$                             
Hydraulic Seeding Acre 1,553.22$     0.4 608.04$                              610$                              
Pavement Marking STA 14.68$           14.2 208.61$                              210$                                  
Signage SF 25.00$           42.0 1,050.00$                          1,050$                          
Signage (posts) Unit 100.00$        6.0 600.00$                              600$                              
Erosion/Sediment Devices LF 3.21$             1421.0 4,561.54$                          4,562$                                
Culverts LF $21.00 113 $2,373.00 2,375$                              
Option 2 PCC 255,414.84$                     255,500$                  
Option 1 Asphalt 119,184.47$                     119,000$                  

PCC
Contigency Costs -- 10% 0.1 25,541.48$                        25,500$                     
Admin & Engneering LS 23,836.89$                        23,800$                     

Asphalt 
Contigency Costs --10% 0.1 11,918.45$                        11,900$                     
Admin & Engneering 0.2 23,836.89$                        23,800$                     

Total Project Cost - PCC 304,793.22$                     305,000$                  
Total Project Cost - Asphalt 154,939.81$                     155,000$                  

Excavation - Class 10 Roadway and Borrow
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tasks will be defined by weekly progress and build off one another so that there is no overlap to delay 

any future tasks which may require extension.  

Table 13G: One Construction Season weekly project duration. 

Tasks Construction Season 

  Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Staging             

Earthwork (Subgrade/Base)             

Paving             

Grading/Seeding             

5. Costs for Alternative Alignments  

Alternative 2 was approximately 1.3 times the length of the most preferred selection which was 710’, 

making alternative 2 950’ and alternative 3 was approximately 2.2 times long making the length 1570’. 

Therefore, the costs of alternative 2 and 3 increase with respect to their increases in lengths.  

Table 13H: Cost comparisons for all three alternatives 

 Alternative 1 (710’) Alternative 2 (950’) Alternative 3 (1570’) 

3” Asphalt $155,000 $205,000 $310,000 

6” Concrete $305,000 $405,500 $641,000 

Based on these differences in costs it is concluded that the alternative 1 is the most reasonable selection 

based on the lowest cost and reduced distance compared to the 2nd and 3rd alternatives. Alternative 2 

seems to be the most competitive back-up to alternative 1 since the distance is only slightly longer along 

the west end of the property boundary, and the costs include a 30% increase. Full project cost details for 

alternatives 2 and 3 can be found in appendix 13. 
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Appendices 

1. Soils Information  

 

 

Figure 1A: Map of the soil types for design area 
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2. Cross Section and Details: Road A, Early Stagecoach Road, and 210 St 

 
Figure 2A: Design Alternatives for Early Stagecoach Road 

 
Table 1A: Preferred Roadway Elements 
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Table 2B: Preferred Clear Zone Distances for Rural and Urban Roadways 

 
Figure 2B: Stopping Sight Distance Calculations 
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 Figure 2C: Road A Typical Cross Section 

 
 

 
Figure 2D: 210th Street Typical Cross Section 

 

 
Figure 2E: Early Stagecoach Road Typical Cross Section 
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Figure 2F: Early Stagecoach Road Cross-Sections STA 0+00 to STA 4+50 

 

 

Figure 2G: Early Stagecoach Road Cross Sections STA 4+75 to STA 7+10.52  
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3. Intersections 

 
Table 3A: Minimum center turning radii for common design vehicles 

 
 

 
Figure 3B: 210th St and Road A Intersection 
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Figure 3C: Early Stagecoach Road and Road A Intersection  
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4. Plan and Profile Sheets 

 

 
Figure 4A: Plan view of Road A 

 

 
Figure 4B: Profile view of Road A 
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5. Right-of-way 

 
Figure 5A: Right-of-Way boundaries 
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6. Traffic Control 

 

Figure 6A: Section 9C-3 

 

Figure 6B: Section 9B-10 
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7. Sediment Control & Erosion Control 

 

 
Figure 7A: EC-103 

 
Figure 7B: EC-201 
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Figure 7C: EC-201 
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8. Culvert Plans 

Table 8A: Calculations for max flow, Q 

 

 

 
Figure 8A: North Culvert @ STA 5+84. Displayed at 2.0 cfs. 
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Figure 8B: South Culverts @ Sta. 0+50. Displayed at 4.1 cfs. 
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9. Pavement Details 
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Figure 9A: I-PAVE outputs: Flexible, Rigid, Soil Data, Traffic 

 

Table 9A: Pavement Equivalent Single Axle Load (ESALs) 
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Figure 9B: 2016 Asphalt Binder and Mix Specification Update Reference Guide 
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Figure 9C: Concrete Pavement Design Report for comparison to asphalt. 
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10. Signage 

 
Figure 10A: SI-101 

 
Figure 10B: SI-102 
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11. Pavement Markings 

 
Figure 11A: PM-110 
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12. Cost Estimate 

Table 12A: Construction Cost Estimations for Alternative 1 

 
 

Table12B: Construction Cost Estimations for Alternative 2 

 

Project: Early Stagecoach Road

Item Unit Dollars Quantity Cost Rounded Cost
Clearing and Grubbing Acre 5,140.85$     0.4 2,012.49$                          2,000$                       2101-0850001  CLEARING AND GRUBBING

Cut/Fill CY 5.46$             686.4 3,747.74$                          3,750$                       2102-2710070  EXCAVATION, CLASS 10, ROADWAY AND BORROW  

Soil Compaction CY 1.73$             631.6 1,092.62$                          1,100$                       COMPACTION WITH MOISTURE AND DENSITY CONTROL
Granular subbase Ton 26.36$           1151.0 30,341.48$                        30,300$                     2111-8174100  GRANULAR SUBBASE       
Pavement

6" pcc SY 84.05$           1894.72 159,251.22$                     159,500$                  2201-0505060 BASE, STANDARD OR SLIP FORM P.C. CONCRETE, 6 IN.
3" asphalt SY 12.15$           1894.7 23,020.85$                        23,000$                     2213-8201030 BASE WIDENING, 3 IN. HOT MIX ASPHALT MIXTURE
Subbase/Subgrade
Granular Subbase 12" SY 7.23$             1894.7 13,698.83$                        13,700$                     2111-8174100 GRANULAR SUBBASE
Soil Compaction -Subgrad  STA 932.26$        14.2 13,247.79$                        13,200$                     2109-8225100 SPECIAL COMPACTION OF SUBGRADE

Top soil Cy 5.87$             631.6 3,707.34$                          3,700$                       2105-8425015  TOPSOIL, STRIP, SALVAGE AND SPREAD
Hydraulic Seeding Acre 1,553.22$     0.4 608.04$                              610$                           2601-2636070  HYDRAULIC SEEDING
Pavement Marking STA 14.68$           14.2 208.61$                              210$                           2527-9263109  PAINTED PAVEMENT MARKING, WATERBORNE OR SOLVENT-BASED

Traffic Control LS 16,727.00$  16,727.00$                        16,700$                     2528-8445110 TRAFFIC CONTROL
Road Removal ST 437.43$        5.0 2,187.15$                          2,175$                       2102-5020010 OBLITERATE OLD ROADBED
Signage SF 25.00$           57.0 1,425.00$                          1,425$                       Manual of Traffic Signs
Signage (posts) Unit 100.00$        13.0 1,300.00$                          1,300$                       Manual of Traffic Signs
Signage (Stop Sign) Unit 50.00$           2.0 100.00$                              100$                           Manual of Traffic Signs
Erosion/Sediment Devices LF 3.21$             1421.0 4,561.54$                          4,562$                       2602-0000312 PERIMETER AND SLOPE SEDIMENT CONTROL DEVICE, 12 IN. DIA.
Culverts LF $21.00 69 $1,449.00 1,450$                       2416-1160012 CULVERT, CONCRETE ENTRANCE PIPE, 12 IN. DIA.
Option 2 PCC 255,665.84$                     255,500$                  
Option 1 Asphalt 119,435.47$                     119,500$                  

PCC
Contigency Costs -- 10% 0.1 25,566.58$                        25,600$                     
Admin & Engneering -- 20% 0.2 51,133.17$                        51,000$                     

Asphalt 
Contigency Costs --10% 0.1 11,943.55$                        11,900$                     
Admin & Engneering -- 20% 0.2 23,887.09$                        23,900$                     

Total Project Cost - PCC 332,365.59$                     332,500$                  
Total Project Cost - Asphalt 155,266.11$                     155,500$                  

Excavation - Class 10 Roadway and Borrow

Project: Early Stagecoach Road--Road Evaluation and Redesign

Item Unit Dollars Quantity Cost Rounded Cost
Clearing and Grubbing Acre 5,140.85$            0.5 2,690.80$                          2,700$                           2101-0850001  CLEARING AND GRUBBING

Cut/Fill CY 5.46$                     686.4 3,747.74$                          3,750$                           2102-2710070  EXCAVATION, CLASS 10, ROADWAY AND BORROW  

Soil Compaction CY 1.73$                     844.4 1,460.89$                          1,450$                           COMPACTION WITH MOISTURE AND DENSITY CONTROL
Granular subbase Ton 26.36$                  1539.0 40,568.04$                       40,600$                        2111-8174100  GRANULAR SUBBASE       
Pavement

6" pcc SY 84.05$                  2533.333 212,926.67$                     213,000$                      2201-0505060 BASE, STANDARD OR SLIP FORM P.C. CONCRETE, 6 IN.
3" asphalt SY 12.15$                  2533.3 30,780.00$                       30,800$                        2213-8201030 BASE WIDENING, 3 IN. HOT MIX ASPHALT MIXTURE
Subbase/Subgrade
Granular Subbase 12" SY 7.23$                     2533.3 18,316.00$                       18,300$                        2111-8174100 GRANULAR SUBBASE
Soil Compaction -Subgrade STA 932.26$                19.0 17,712.94$                       17,700$                        2109-8225100 SPECIAL COMPACTION OF SUBGRADE

Traffic Control LS 16,727.00$          16,727.00$                       16,700$                        2528-8445110 TRAFFIC CONTROL
Road Removal ST 437.43$                5.0 2,187.15$                          2,175$                           2102-5020010 OBLITERATE OLD ROADBED
Top soil Cy 5.87$                     844.4 4,956.89$                          4,950$                           2105-8425015  TOPSOIL, STRIP, SALVAGE AND SPREAD
Hydraulic Seeding Acre 1,553.22$            0.5 812.98$                             815$                              2601-2636070  HYDRAULIC SEEDING
Pavement Marking STA 14.68$                  19.0 278.92$                             280$                              2527-9263109  PAINTED PAVEMENT MARKING, WATERBORNE OR SOLVENT-BASED
Signage SF 25.00$                  57.0 1,425.00$                          1,425$                           Manual of Traffic Signs
Signage (posts) Unit 100.00$                13.0 1,300.00$                          1,300$                           Manual of Traffic Signs
Signage (Stop Sign) Unit 50.00$                  2.0 100.00$                             100$                              Manual of Traffic Signs
Erosion/Sediment Devices LF 3.21$                     1900.0 6,099.00$                          6,099$                           2602-0000312 PERIMETER AND SLOPE SEDIMENT CONTROL DEVICE, 12 IN. DIA.
Culverts LF $85.71 69 $5,913.99 5,925$                           2416-1160015 CULVERT, CONCRETE ENTRANCE PIPE, 12 IN. DIA.
Option 2 PCC 337,224.01$                     337,000$                      
Option 1 Asphalt 155,077.34$                     155,000$                      

PCC
Contigency Costs --10% 0.1 33,722.40$                       33,700$                        
Admin & Engineering -- 20% 0.2 67,444.80$                       67,500$                        

Asphalt
Contigency Costs --10% 0.1 15,507.73$                       15,500$                        
Admin & Engneering -- 20% 0.2 31,015.47$                       31,000$                        

Total Project Cost - PCC 438,391.22$                     438,500$                      
Total Project Cost - Asphalt 201,600.55$                     201,500$                      

Excavation - Class 10 Roadway and Borrow
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Table 12C: Construction Cost Estimations for Alternative 3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project: Early Stagecoach Road

Item Unit Dollars Quantity Cost Rounded Cost
Clearing and Grubbing Acre 5,140.85$         0.9 4,446.91$                          4,450$                       2101-0850001  CLEARING AND GRUBBING

Cut/Fill CY 5.46$                 686.4 3,747.74$                          3,750$                       2102-2710070  EXCAVATION, CLASS 10, ROADWAY AND BORROW  

Soil Compaction CY 1.73$                 1395.6 2,414.31$                          2,425$                       COMPACTION WITH MOISTURE AND DENSITY CONTROL
Granular subbase Ton 26.36$               2543.4 67,044.02$                       67,000$                     2111-8174100  GRANULAR SUBBASE       
Pavement

6" pcc SY 84.05$               4186.667 351,889.33$                     352,000$                  2201-0505060 BASE, STANDARD OR SLIP FORM P.C. CONCRETE, 6 IN.
3" asphalt SY 12.15$               4186.7 50,868.00$                       51,000$                     2213-8201030 BASE WIDENING, 3 IN. HOT MIX ASPHALT MIXTURE
Subbase/Subgrade
Granular Subbase 12" SY 7.23$                 4186.7 30,269.60$                       30,300$                     2111-8174100 GRANULAR SUBBASE
Soil Compaction -Subgrad  STA 932.26$             31.4 29,272.96$                       29,300$                     2109-8225100 SPECIAL COMPACTION OF SUBGRADE

Traffic Control LS 16,727.00$       16,727.00$                       16,700$                     2528-8445110 TRAFFIC CONTROL
Road Removal ST 437.43$             5.0 2,187.15$                          2,175$                       2102-5020010 OBLITERATE OLD ROADBED
Top soil Cy 5.87$                 1395.6 8,191.91$                          8,200$                       2105-8425015  TOPSOIL, STRIP, SALVAGE AND SPREAD
Hydraulic Seeding Acre 1,553.22$         0.9 1,343.56$                          1,350$                       2601-2636070  HYDRAULIC SEEDING
Pavement Marking STA 14.68$               31.4 460.95$                             460$                           2527-9263109  PAINTED PAVEMENT MARKING, WATERBORNE OR SOLVENT-BASED
Signage SF 25.00$               57.0 1,425.00$                          1,425$                       Manual of Traffic Signs
Signage (posts) Unit 100.00$             13.0 1,300.00$                          1,300$                       Manual of Traffic Signs
Signage (Stop Sign) Unit 50.00$               2.0 100.00$                             100$                           Manual of Traffic Signs
Erosion/Sediment Devices LF 3.21$                 3140.0 10,079.40$                       10,079$                     2602-0000312 PERIMETER AND SLOPE SEDIMENT CONTROL DEVICE, 12 IN. DIA.
Culverts LF $85.71 69 $5,913.99 5,925$                       2416-1160015 CULVERT, CONCRETE ENTRANCE PIPE, 12 IN. DIA.
Option 2 PCC 536,813.84$                     537,000$                  
Option 1 Asphalt 235,792.51$                     236,000$                  

PCC
Contigency Costs --10% 0.1 53,681.38$                       53,500$                     
Admin & Engineering --20% 0.2 107,362.77$                     107,500$                  

Asphalt
Contigency Costs --10% 0.1 23,579.25$                       23,600$                     
Admin & Engneering -- 20% 0.2 47,158.50$                       47,200$                     

Total Project Cost - PCC 697,858.00$                     698,000$                  
Total Project Cost - Asphalt 306,530.26$                     306,500$                  

Excavation - Class 10 Roadway and Borrow
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Table 12D: Construction calculations for pricing on Alternative 1 
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Table 12E: Construction calculations for pricing on Alternative 2 
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Table 12F: Construction calculations for pricing on Alternative 3 

 

 

 

 



 

47 | P a g e  

Table 12G: Project Construction Duration estimate of one season. 

Tasks Construction Season 

  
Week 

1 
Week 

2 
Week 

3 
Week 

4 
Week 

5 
Week 

6 

Staging             

Earthwork (Subgrade/Base)             

Paving             

Grading/Seeding             
 

Table 12H: Cost comparisons for all three alternatives 

 Alternative 1 (710’) Alternative 2 (950’) Alternative 3 (1570’) 

3” Asphalt $155,500 $201,500 $306,500 

6” Concrete $332,500 $438,500 $698,000 
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