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Section I Executive Summary 

A group of three graduating students from the University of Iowa’s College of Engineering created 

these designs as part of their capstone in Civil and Environmental Engineering. The client was the 

City of West Burlington which sought the evaluation of an existing track of land of 15.12 acres at 

609 W. Mt. Pleasant Street for redevelopment into high-end residential housing. This was 

important to the client because nearly half of public school students in West Burlington are open 

enrolled from the surrounding district. As such, the goal of this project is to increase tax for the 

city and local enrollment in the school system by attracting young families. 

The design directive focused on a subdivision that ties into the existing neighborhood; this includes 

infrastructure, utility, and house-style connectivity. Maximization of the number of single-family 

houses took precedence over other factors. The addition of a pocket park and connection to an 

existing trail network was ideal only so long as neither limited the maximum number of houses. 

The final layout allowed for 38 buildable lots, ranging in size from 0.22 acres to 0.49 acres. 

The .645 acre pocket park was determined to best fit into the northwest corner of the subdivision 

because zoning codes made a lot in this area unbuildable. Eight distinct house designs were 

selected from housing catalogues to match the various lot sizes. They range from 2,258 sq ft to 

2,832 sq ft. For visuals, please see Figures 6-13 in Appendix B. 

 

Located near the high-traffic, Mt. Pleasant Street, it was determined not to have subdivision access 

from this street. Instead, the existing Glasgow and Wheeler Streets were used as connecting streets 

for this design. This increased connectivity to the existing neighborhoods as there were multiple 

points of entrance and exit to the subdivision. Wheeler Street was extended almost 700 feet to the 

west. Glasgow was extended clockwise and reattached to the existing intersection of Glasgow and 

Vernon. This addition would be 1,850 feet long. Both new streets were designed with the same 

vertical cross-section. The depth of the pavement, base, and subbase were 8”, 6”, and 1’, 

respectively. The width of the lane was 11.5’, while the curb and gutter span would be 2’. The 

class B sidewalk would have buffer widths of 3’ and 8.5’, and the sidewalk itself would be 5’ wide. 

The sidewalk was designed to be PCC and 6” deep. This brought the total Right of Way width to 

60’, which was in line with SUDAS standards for a local residential road. SUDAS Chapter 5: 

Roadway Design was used to make all calculations. 

 

It was determined that the trail would be on the western side of the western drainage ditch. It would 

run north to south, connecting West Mt. Pleasant Street to the bridge spanning the drainage ditch 

in the southwestern corner of the proposed subdivision. This bridge would connect to a short trail 

running diagonally between the two proposed lots in the southwestern corner that would run up to 

the newly paved street. The trail would be composed of PCC of 6-inch depth. The bridge, which 

would be prefabricated by Bridge Brothers, would be a Pratt Truss 115 ft-long and 6 ft-wide. 

 

The storm sewer system would be located between the back of the curb and the sidewalk, along 

the south side of the roadway. Regulation requires the storm sewer system must be on the opposite 

side of the road as the sanitary sewer system. This system consisted of 12 sewer structures and 

approximately 2,050 feet of piping made from HDPE material 27” wide. The system design 

calculations were completed in accordance with the guidelines specified in Chapter 2 of SUDAS. 
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The sanitary sewer system would be situated between the back of the curb and the sidewalk, 

positioned along the north side of the roadway. This system was comprised of 22 sewer structures 

and approximately 2,500 feet of 20 inches wide PVC piping. The calculations for the system design 

were performed in accordance with the guidelines outlined in SUDAS Chapter 3: Sanitary Sewers. 

The water main system would be located between the back of the curb and the sidewalk, on the 

north side of the roadway. Like the storm sewer system, the water main must be placed opposite 

the sanitary system. This system included four fire hydrants and approximately 2,450 feet of piping, 

constructed from PVC material. The design calculations for the system were completed in 

accordance with the guidelines outlined in SUDAS Chapter 4: Water Mains. 

Please note that there was no design for electricity, gas, or fiber optics because it was determined 

that MidAmerican was ideal to consult for gas, electric, and fiber optics (if desired).  

The cost for Site Work and Landscaping was determined via RSMeans data. The cost of the bridge 

was determined via an estimate from Bridge Brothers. The cost of earthwork was partially 

determined by the Iowa Public Works Service Bureau and partially using RSMeans data. The cost 

of houses was determined using RSMeans square feet data. The rest of the costs (demolition, 

streets, storm and sanitary sewers, and water) were determined by consulting the Iowa Public 

Works Service Bureau. Contingencies were set at 10% due to the relatively low risk of residential 

construction, which would cover any unforeseen obstacles that might arise. Engineering 

Administration was set at 20% due to the engineers' need for overhead and profit in addition to 

their work, and accounts for the need of an engineering firm to design and adminster the process 

of land preparation and construction. See below for a summary table of costs: 

 

Earthwork and Demolition $308,100.00 

Streets $1,607,500.00 

Storm Sewers $181,000.00 

Sanitary Sewers $38,500.00 

Water $304,100.00 

Bridge $445,200.00 

Site Work and Landscaping $56,000.00 

Site Preparation $87,000.00 

Contingencies at 10% $302,700.00 

Engineering Admin at 20% $605,500.00 

Total: $3,935,600.00 

House Construction $16,609,500.00 

Contingencies at 10% $1,661,000.00 

Engineering and Admin at 20% $3,321,900.00 

Total: $21,592,400.00 

Overall Total: $25,528,000.00 

Table 1: Summary of Cost Estimates 
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To reiterate, this project focused on maximizing the number of lots in a proposed high-end 

residential housing subdivision that connected to the existing neighborhood. This included 

determining the ideal layout of lots and finding a location for a pocket park. Housing catalogues 

were consulted to find houses that fit within zoning codes and matched the style of the existing 

neighborhood. Roads and a pedestrian trail were designed and incorporated into the final product. 

Additionally, Bridge Brothers was consulted on design of a prefabricated pedestrian bridge. Storm 

sewers, sanitary sewers, and water mains were designed and connected to existing infrastructure. 

Finally, a cost estimate was performed to determine the cost of land development and of house 

construction. 

 
Section II Organization Qualifications and Experience 

 

1. Organization and Design Team Description 

a. We are a team composed of dedicated students participating in senior design from 

the University of Iowa, each bringing a specialized skill set to the project. Nikki 

Tirrito is pursuing a degree in Civil Engineering and focused on the infrastructure, 

residential, and community aspects of the subdivision project. Owen Murphy is 

pursuing degrees in Environmental Engineering and Philosophy and concentrated 

on the environmental and sustainability portions of the project. Kendall Maloney is 

also pursuing a degree in Civil Engineering and addressed the site layout and 

planning. Each team member brought distinct expertise to ensure a well-rounded 

approach to the project. 

2. Description of Experience with Similar Projects 

a. Owen Murphy: Brought experience in sidewalk and road design, as well as 

expertise in sewer and water system planning and implementation.  

b. Kendall Murphy: Specializes in utility design and equipment calculations for 

intersections. Kendall has also worked with traffic impact studies and generated 

forecasts for future traffic and trip generation. 

c. Nikki Tirrito: Offers a background in construction, with notable design experience 

including the development of a parking lot for a gym using Civil 3D. 

 

Section III Design Services 
 
1.Project Scope 

The project involved subdividing the Deery Property on Mt. Pleasant Street with the goal of 

maximizing the number of residential units. This comprehensive undertaking includes planning 

for lot sizes, grading, stormwater and sanitary sewer systems, water lines, local roadways, and 

housing specifications, with the incorporation of a pocket park. The site design, completed in Civil 

3D, details the site location, construction boundaries, existing and proposed utility locations, and 

infrastructure such as road extensions, new roadways, trails, and sidewalks. The utility design 

includes plan and elevation views of piping systems, specifying materials, sizes, invert elevations, 

and manholes. Access road designs, also conducted in Civil 3D, feature a visual drive-through, 

horizontal and vertical alignments, cross-sections, and details on pavement types and thickness, as 
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well as drainage. Housing designs present renderings to showcase the style and size of the homes, 

including plan views, elevation views, architectural renderings, and a comprehensive material list. 

Tasks undertaken include site layout and planning, infrastructure design, residential design, 

community amenities, environmental and sustainability considerations, regulatory compliance, 

and safety and security assessment. 

 
2.WorkPlan 
Please refer to Figure 26 in the Appendix for the detailed Gantt chart outlining the project timeline 

and key milestones for the subdivision project. 

 

3.MethodsandDesignGuides 
The design for the infrastructure within the proposed subdivision was the most extensive 

component. Local ordinances and zoning codes were followed for lot sizing from the west. Most 

of the design followed specifications from Iowa Statewide Urban Design and Specifications 

(SUDAS). The stormwater management also followed specifications from the SUDAS. Given that 

the City of West Burlington is updating its local codes and ordinances, special attention was given 

to mentioning how potentially problematic codes conflicted with the goal of maximizing 

residential housing. Furthermore, building catalogs were consulted to find housing examples for 

the subdivision that echoed existing architectural themes in the neighborhood. Finally, Bridge 

Brothers, a bridge fabrication company, was consulted to determine design options and cost 

estimate for bridge installation.  

 

Section IV Constraints, Challenges, and Impacts 

 
Constraints 

Constraints of this project included space; we needed to fit at least 30 homes on a limited amount 

of acreage. Another constraint was the aesthetic that has been requested by the client. 

Environmental considerations included the existing trees, a drainage ditch along the western border, 

roads, utility lines, and overall sustainability. Societal limitations for this project included public 

concern, funding use, and overall expectation of the town's residents. 

 

Challenges  
Utility Integration challenges included ensuring sufficient placement and connectivity of water, 

sewer, and stormwater systems. Adhering to zoning laws and land use regulations, which affected 

lot sizes and building types. Designing access roads that meet safety and design standards that 

come from the existing roads. Additionally, there was a steep slope along the northern edge and a 

house in the northeast corner that required demolition. 

 
Societal Impact within the Community and/or State of Iowa 

We are aware of the changes and implications that building this subdivision brings. The completion 

of this project will increase economic development, as it increases local revenue. It will also 

increase housing availability, which addresses the demand for more housing in the local school 

districts. This project also brings both community and infrastructure improvements, with enhanced 

facilities, new roads for better accessibility, and a park that includes ADA accessible features. We 

are mindful of the potential impacts that this development may have on the existing community 

and are committed to ensuring that it contributes positively to the area's growth while respecting 
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and supporting current residents. We aimed to foster an inclusive and balanced approach to 

development. We ensured that infrastructure and public services are adequately upgraded to handle 

the increased demand. We engaged with the residents to understand their concerns and 

incorporated their feedback into the development plans. 

 
Section V Alternative Solutions That Were Considered 

The first issue that was considered when approaching alternative designs was the street layout of 

the subdivision—specifically how existing streets connected to entry and exit. Given the traffic 

level and relatively steep slope from the subdivision to the road, entry from and exit to West Mount 

Pleasant Street did not seem like the best option. The entry from and exit to the neighborhood via 

Wheeler Street and/or Glasgow Street was more ideal. This issue took precedence as the layout of 

the streets within the proposed subdivision, especially the entries and exits, significantly impacts 

the layout of the houses as well as the number of houses that can fit within the proposed subdivision. 

Minimizing the road infrastructure to reduce cost and maximize buildable space was a significant 

factor when designing concepts. Several iterations were provided for potential designs before a 

final concept was agreed upon. See Figures 2-4 below for layouts that were considered. 

 

 
Figure 2: Alternate Design 1 
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Figure 3: Alternate Design 2 

 
Figure 4: Alternate Design 3 

 

The next issue addressed was the location of a potential pocket park within the new subdivision, a 

feature that could help attract young families. The park’s size could not affect the maximum 

number of houses possible on the site. The client also desired an ADA-compliant playground with 
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the potential of connecting to an existing bike path through the southern edge of the property. This 

supported park placement along the western edge of the property, see Figures 2-4 above. While 

multiple locations for the pocket park were considered, issues of visibility, safety, and accessibility 

ultimately took precedence. Given the housing layout of the final concept map, the pocket park 

would fit best in an unused section of land in the northwest corner. 

 

Connecting the proposed bike path to Mt. Pleasant Street was ideal, providing a connection that 

runs down the eastern side of the western drainage ditch. However, it was determined that such a 

path would run behind several properties, potentially creating privacy issues. Instead, we decided 

this connection was best suited for the western side of the western drainage ditch. Additionally, 

there was the potential to include a pedestrian bridge over a drainage area to the west or south of 

the property. It was decided relatively early in the design process that the bike path ought to 

connect to the southwestern corner of the property. 

 

The location of a proposed bridge made the most sense to be connected to the proposed bike path. 

This meant that, since the location of the bike path ran southwest across the ravine, this is also 

where the bridge would go. The design of the bridge was guided by a combination of durability 

and aesthetics. We chose a concrete decking as other choices would require replacement and repair 

sooner. The final decision regarding the bridge was whether it would be constructed on-site or 

prefabricated. Research found that prefabricated bridges tended to be less costly but could only 

cross a chasm so wide. This maximum length was determined to be 150 ft. Measurements of the 

drainage ditch proved it remains under this threshold; thus, a prefabricated bridge was determined 

to be optimal. 

 

Section VI Final Design Details 
 

Site Design 

The site layout ultimately chosen includes 39 lots, one of which is a pocket park. The pocket park 

is in the northwest corner of the property on Lot 10 (see Figure 5 below) of 0.645 acres. This site 

layout includes a road tying in from Wheeler Street and Glasgow Street. Taking into consideration 

the existing alley on the east side of the property, the lots were arranged so that the backyards were 

adjacent to the alley. The lots range in size from 0.22 acres to 0.49 acres. This design also takes 

into consideration the slope along the north edge of the property. The appropriate zoning codes 

that needed to be met came from Chapter 165 of the West Burlington codes (Figures 29 and 30, 

Appendix B). Our site is an R2 zone. The relevant material for us required front setbacks of 32 ft, 

back setbacks 35 ft, side setbacks of 9 ft. Notably, all these setbacks were for two-story houses. 
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Figure 5: Pocket Park Location 

House Plans 

The house renderings were researched and developed with the precise final dimensions and unique 

characteristics of each lot. The style of the existing neighborhood was determined to most closely 

match the architecture of the farmhouse. The newer houses also met the criteria to be considered 

a part of a modern farmhouse aesthetic. To provide a diverse range of options, eight distinct designs 

were selected, each tailored to ensure that the size and scale of the house are well-suited to the 

specific lot. These houses ranged from 2258 sq ft to 2832 sq ft, from three to five bedrooms, 2.5 

to 4 baths, with varying widths and depths depending on the housing plan. See Figures 6-13 below. 

This approach guaranteed that each property featured a home that complemented the available 

space and the aesthetic of the neighborhood. 

 

 

 



   
 

  11 
 

Figure 6: Housing Layout 53’ x 30’ 
 

 
Figure 7: Housing Layout 54’ x 58’ 

 

 
Figure 8: Housing Layout 81’ x 28’ 

 

 
Figure 9: Housing Layout 48’ x 59’ 
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Figure 10: Housing Layout 44’ x 83’ 

 

 
Figure 11: Housing Layout 30’ x 59’ 

 

 
Figure 12: Housing Layout 59’ x 68’ 

 

 
Figure 13: Housing Layout 40’ x 40’ 

Grading 
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Grading was determined according to the natural contour of the land, ensuring proper drainage. 

Each section of the property has a designated ridge line, serving as the highest point from which 

water will naturally flow. This is demonstrated in Figure 14 below. Specifically, for lots 11 through 

16 located on the northern end of the site, the water will follow the site's inherent slope, flowing 

northward in alignment with the terrain's natural grade. On a broader scale, the site's overall 

drainage pattern directs water from the eastern side to the western side. This natural flow of water 

was a critical factor in the planning of both the utilities and drainage systems, assuring that they 

were strategically positioned to work with the site's topography and facilitate efficient water 

management throughout the property. 

 
Figure 14: Drainage Plan 

 

Storm Sewers, Sanitary Sewers, and Water Mains 

Storm sewers were placed between the back of the curb and the sidewalk on the south side of the 

road. Inlets were placed on both sides of the road and connected to pipes that draw the water from 

the north side of the road to the south. Manning’s Equation (Equation 1 Appendix D) was used to 

find the discharge in the stormwater pipes. Other factors for that equation were determined by the 
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surrounding area and the soil type, and other standards from chapter 2 of SUDAS. The contributing 

area for each inlet was calculated, followed by the discharge, the rate of flow in the pipe, and the 

pipe diameter. The length of pipe needed was determined by drawing out the stormwater sewer 

system on Civil 3D and measuring all the proposed pipes. See Figure 15 below All of this resulted 

in 2,050 ft of HDPE piping 27 inches wide and 12 structures. 

Figure 15: Final Stormwater Design 

 

A similar process was used for the sanitary sewer system. Also situated between the back of the 

curb and the sidewalk, the sanitary sewer was positioned on the opposite side of the street as the 

storm sewer. With a Manning’s Coefficient (Figure 38 Appendix D) from SUDAS, the discharge 

was found based on how many people would live in each house (Figure 37 Appendix D), an 

estimated gallons per capita per day, and how many lots would contribute to each inlet. After the 

discharge was calculated, so was the pipe diameter. Solid Wall PVC pipes were chosen for the 

sanitary sewers (Figure 44 Appendix D). The length of pipe needed was calculated from the Civil 



   
 

  15 
 

3D drawing. See Figure 16 below. The sanitary sewer system is located on the north side of the 

road, opposing the storm sewer system. This design ties into the existing sanitary sewer system in 

a few locations on the site. In total, this system included 2,500 ft of Solid Wall PVC piping 20 

inches wide and 22 structures. 

Figure 16: Final Sanitary Sewer Design with Existing Utilities 

 

The design of the water main system was done on Civil 3D. This system was also designed to be 

situated on the south side of the road, opposing the sanitary sewer system. Sanitary cannot be on 

the same side of the road as storm or water main systems due to regulatory requirements to prevent 

contamination and for ease of access to each individual system. This system ties into existing water 

main structures near the lot. The entire system was designed utilizing chapter 4 of SUDAS and 

included 2,450 ft of PVC piping 12 inches wide as well as 4 structures. See Figure 17 below. 
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Figure 17: Final Water Main Design with Existing Utilities 

 

Please note that there was no design for electricity, gas, or fiber optics because it was determined 

that MidAmerican was ideal to consult for these utilities if desired. 

Pocket Park 

The most suitable and cost-effective location for the pocket park was identified as lot 10. The 

natural slope of the land is moderate, and it is conveniently adjacent to the trail. Furthermore, and 

more importantly, it is the only lot on which houses cannot be built due to zoning codes. This lot 

is 0.654 acres. See Figure 5 in ‘Site Design’. 

Roads 

The horizontal corridor of the subdivision runs east to west starting at the end Wheeler Street, 

adjacent to the existing sanitary sewer line, and ends with adequate clearance for houses along the 

western right-of-way. Next, the road turns south and runs parallel to Schwartz Street, until meeting 

with an extension of Glasgow Street. Vernon Street will extend north, intersecting with the newly 
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extended Wheeler Street, and loop around north to connect with the point at which Wheeler Street 

turned south. This project would extend Glasgow Street By 1850 ft and Vernon Street by 3500 ft. 

The streets are 23 ft wide with 11.5 ft wide lanes. Not included are 2 ft clearance on each side for 

curb and gutter, 5 ft wide sidewalk on each side, and room for inside and outside boulevard widths. 

This results in a 60 ft wide right-of-way. The selected curb type is urban general; the sidewalks 

are class B composed of PCC; and the pavement is PCC of 26.4 inches thick. See Figures 18-21 

below. These specifications were made using SUDAS chapter 5. 

Figure 18: Roadway Design 
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Figure 19: Glasgow Vertical Profile 

 

Figure 20: Vernon Vertical Alignment 
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Figure 21: Road Assembly 

 

 

Bike Path 

Approval was granted to place the trail along the west side of the basin, bordering the Deery 

property. The design adhered to the SUDAS standards, which provided the required dimensions 

for the bike path and trail. These dimensions included a 10 ft wide trail, with 2 ft clear zone on 

either side. The pavement is a shared use path PCC of 6-inch depth. A partial wall will be 

constructed along the east side of the basin, complemented by landscaping to enhance the visual 

appeal and create a more cohesive aesthetic within the neighborhood. See Figure 22 below 

 

Figure 22: Bike Path Location 
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Bridge 

A bridge will be constructed at the southwest corner of the property to span the basin. The bridge 

design considered a variety of factors, both practical and aesthetic. Considerations included the 

bridge's structural integrity and load capacity. The design also prioritized safety and ADA 

accessibility for pedestrians and cyclists. Aesthetic elements were carefully integrated to ensure 

the bridge complements the natural surroundings and enhances the overall visual appeal of the 

property. Factors such as materials, color, and style were chosen to blend seamlessly with the 

landscape while providing a functional and attractive feature for the community. During a meeting 

with the client city administrator, city clerk, and a city council member, it was determined that the 

bridge would be concrete slab deck with horizontal railing welded to the vertical railings. 

Additionally, lighting was added, and the style of the bridge was determined to be Pratt with a 

steel frame, a cable railing system for stability, and aluminum mill to reduce weight were possible. 

Specifications for the bridge were 115 ft long, with a 6 ft width. After this, an estimate was 

provided by Bridge Brothers, the proposed fabricator of the bridge. See Figures 23 and 24 below. 

 

Figure 23: Bridge Profile View 
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Figure 24: Bridge Brothers Bridge-Deck 

 
Section VII Engineers’ Cost Estimate 

This cost estimate outlines the projected expenses for a residential neighborhood development 

project. It includes the costs for land preparation, infrastructure construction (such as roads, 

utilities, and drainage), as well as residential buildings, and landscaping. The scope is tailored to a 

neighborhood with a mix of single-family homes and communal spaces. 

 

To obtain the estimate for the earthwork, costs were broken down as follows: clearing and grubbing 

per acre, excavation per cubic yard, subbase per square yard of a modified base with a thickness 

of 6 inches, and demolition work cost as a lump sum to remove existing structures on the property. 

These totals were provided by the Iowa Public Works Service Bureau. Additional costs for 

earthwork, such as rough grading and finish grading (both calculated per square foot), were 

sourced from the RSMeans data book from 2019, adjusted for 2024. The overall total for this 

category amounted to $308,100. 

To calculate the total cost for the sanitary sewers, several factors were considered. These included 

a trenched sanitary sewer gravity main with an item type of C900 and an item size of 8 inches per 

linear foot, as well as a manhole of PC with an item size of 48 inches, calculated per unit. 

Additionally, there was an extra cost for connecting to existing manholes. These totals were 

provided by the Iowa Public Works Service Bureau. The overall total for this section amounted to 

$38,500. 

The total cost for the storm sewer was calculated based on the required length of a trenched storm 

sewer made of PVC with an item size of 15 inches. This total, which is necessary to complete the 

site, amounts to $181,000. 
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The water calculation was based on the required information for water mains and appurtenances. 

The PVC water main, sized at 8 inches, was priced according to the total linear footage needed. 

Fittings were then calculated per unit. The water service pipes, also made of PVC, were categorized 

under item type 1, and their cost was included accordingly. Valves were priced per unit, and the 

fire hydrant assembly was similarly calculated. The totals were provided by the Iowa Public Works 

Service Bureau. After summing these costs, the total for the water components came to $304,100. 

The total cost for the streets encompassed the pavement, sidewalks, and shared paths, along with 

all related work. The selected pavement material was Portland cement concrete (PCC), which was 

priced per square yard with an item size of 8. Additionally, the curb and gutter, also made of PCC, 

were calculated based on linear footage. Both the shared path and sidewalk were constructed from 

PCC and were similarly priced per square yard. All components utilized information from the Iowa 

Public Works Service Bureau. The total amounted to $1,607,500. 

The Site Work and Landscaping cost was calculated based on the number of acres requiring 

seeding. The costs were provided by the Iowa Public Works Service Bureau. The total cost for this 

component amounted to $55,600. 

The site preparation encompassed various earthwork activities for storm sewer, sanitary sewer, 

and water systems. These units were all calculated based on linear footage. The totals were derived 

from the 2019 RSMeans data book, with adjustments made for 2024. The overall cost amounted 

to $87,000. 

The cost of the bridge was provided by Bridge Brothers, which divided expenses into two distinct 

sections. The first section covers bridge manufacturing, including the pedestrian bridge, bridge 

design, member sizing, painted steel finish, truss configuration, decking, and railing. The second 

section pertains to the bridge site work and erection, including the precast foundations and the 

unloading of the bridge, as outlined in the estimate. The final total, excluding sales tax, is $445,200. 

See Figure 25 below 
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Figure 25: Bridge Costs 

 

A 10% contingency factor was applied to the overall cost of the site work portion of the project. 

This was included to account for potential unforeseen circumstances that may arise during the 

project's execution. The 10% contingency is an industry standard, as it provides a balanced 

approach to managing risks while maintaining a realistic budget. Unpredictable costs, such as 

fluctuations in material prices, labor rates, or supply chain disruptions, can occur throughout the 

course of the project, and the contingency ensures adequate funds are available to address these 

variables. 

 

The 20% engineering and administrative costs included in the proposal represent the overhead 

expenses associated with the planning, design, and management of the project. The engineering 

costs encompass design and planning, site analysis and surveys, permitting and regulatory 

compliance, as well as engineering oversight. The administrative costs primarily cover project 

management, office overhead, contract administration, and reporting and documentation. 

Including these costs in the overall estimate is essential to ensure the project can adequately 

address the necessary expenses for comprehensive planning, coordination, and technical 

management. 
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The housing total estimation was based on ten distinct sections: site work, foundations, framing, 

exterior walls, roofing, interiors, specialties, mechanical, electrical, and overhead and profit. The 

houses were classified as an average building class, which determined specific requirements for 

building type, garage type, and living area per square foot. The estimate was calculated using 

square footage units, with wood siding, an average item type, and item size. The living area unit 

cost was applied to calculate the total based on the area and specific requirements. Similarly, the 

basement unit cost, along with basement quantities, was used to determine the total basement area 

cost. The same approach was applied to the porch. To adjust for 2024 prices based on the 2019 

RSMeans data book, the average cost per home is $424,312.50. The total cost to build housing 

units on the 38 lots is $16,609,500. 

A 10% contingency factor was incorporated into the housing cost estimate to address potential 

unforeseen circumstances, such as fluctuations in material prices, labor rates, or supply chain 

disruptions. This industry-standard contingency ensures effective risk management while 

maintaining a realistic budget. Furthermore, the 20% engineering and administrative costs account 

for overhead expenses related to planning, design, project management, regulatory compliance, 

and continuous project coordination, ensuring adequate funds for comprehensive technical and 

administrative oversight. This approach is consistent with the site work calculations. 

The overall total for this neighborhood development project, based on the line items specified in 

the cost estimate, amounts to $25,528,000.00. 

 

Earthwork and Demolition $308,100.00 

Streets $1,607,500.00 

Storm Sewers $181,000.00 

Sanitary Sewers $38,500.00 

Water $304,100.00 

Bridge $445,200.00 

Site Work and Landscaping $56,000.00 

Site Preparation $87,000.00 

Contingencies at 10% $302,700.00 

Engineering Admin at 20% $605,500.00 

Total: $3,935,600.00 

House Construction $16,609,500.00 

Contingencies at 10% $1,661,000.00 

Engineering and Admin at 20% $3,321,900.00 

Total: $21,592,400.00 

Overall Total: $25,528,000.00 

Table 1: Summary of Cost Estimates 
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Appendix A: Road Design 

 
Figure 26: Gantt Chart 
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Figure 27: SUDAS Preferred Roadway Elements 
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Figure 28: Horizontal Alignments 
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Appendix B: Plot & House Design 
 

Figure 29: Local Housing Ordinances 

 

Figure 30: Local Zoning Ordinances 
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Figure 31: Parking Garages 

 

Appendix C: Trail & Bridge Design 

 
Figure 32: Trail Location 
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Figure 33: Bridge Brothers Abutment  

 

 
Figure 34: Bridge Brothers Lighting  
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Appendix D: Sanitary Design 

Figure 35: Land-Soil 

 
Figure 36: Flow Determination  
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Figure 37: Rate Based on Density 

 

 

Figure 38: Manning’s Coefficient (n) 
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Figure 39: Minimum Grade 

 

Figure 40: Size of Sanitary Sewer Pipes 

 

Figure 41: Depth of Sewer 
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Figure 42: Location of Sewers 

 

Figure 43: Size of Manhole 
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Figure 44: Pipe Materials 

 

 

 
Figure 45: Sanitary Sewer Sizing 
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Equation 1: Manning’s Equation 

 

 

Appendix E: Stormwater Design 

 
Figure 46: Chance of a Storm Equaling or Exceeding a Given Frequency During a Given Time 

Period 
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Figure 47: Climatic Sectional Codes 
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Figure 48: Intensity 
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Figure 49: Manning’s Coefficient (OCF) 
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Figure 50: Runoff Coefficients 

 

Figure 51: Stormwater Pipe Sizing 
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