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Section 1: Executive Summary (Alex)  

The purpose of this document is to explain the scope of work, design alternatives, and 
cost of design for a redesign of five public parking lots in downtown Clinton IA. The project 
team is a group of four civil engineering students in their senior year at the University of Iowa: 
project manager Ryan Bartling, Alex Underwood, Christopher Van Horn, and Derek Gansebom. 
All members of the group had their own unique experiences and expertise that contributed to a 
resilient design for this project 

The project is an improvement of 5 parking areas in downtown Clinton. This included 
redesigning and reconstructing pavement, grading, lighting, and drainage. In doing this the 
team explored options to resize the lots to better use the area they are in and improve the 
aesthetic quality of the downtown area. In addition to updating the lots themselves, a rest area 
building was designed on the corner of 2nd street and 6th avenue for transit workers. The rest 
area building contains a bathroom for the workers and a break room to rest and relax. It also 
has a connected enclosed bus stop for transit riders to use.  

The design was carried out over the course of 3 months between February 11th and May 
10th, 2022. The design tasks were split amongst the group members with input coming from 
everyone to establish the best possible design. For this project, the group used several design 
guides including the Clinton City Code, Statewide Urban Design and Specifications, and the IBC 
code as well as designing the structure using the LRFD method and National Concrete Masonry 
Association design guides. These guides, along with correspondence with Karen Rowell, the 
Director of the Downtown Clinton Alliance and the City of Clinton’s engineering staff were the 
primary resources directing our design.  

There were several challenges and constraints that arose as we redesigned the existing 
parking lots and designed the new rest structure. The primary constraints were the building 
codes, the inability to expand the size of any of the lots and maintaining the current parking 
availability and downtown theming of the lots. The main challenges the team faced were 
improving the aesthetics of the lots without sacrificing usability, incorporating elements of 
green design to allow for a more sustainable downtown setting, and making the lots more 
visible. 

The expected impacts of this project on the city are primarily improving the community 
vision and making people’s lives easier in the city. There are not expected to be major impacts 
on the surrounding businesses or the overall population of the city. However, it is expected that 
the aesthetic improvements will make the downtown area of the city more attractive and 
inviting to residents and visitors. There are also several factors that will add new features to the 
areas around the lots such as the rest area and expansion of nearby parks. While there may be 
some minor inconveniences in the area during the construction, these impacts are significantly 
outweighed by the positive changes brought about by the revision of the lots.  

As far as specific design alternatives are concerned, the team is offering the options of a 
traditional repaving with asphalt or concrete, a green permeable pavers option, or the most 
ecological option of incorporating both bio-cells and permeable pavers to help improve 
drainage on the lots. The inclusion of these green alternatives may have higher initial costs but 



could allow for grants to be awarded for the construction of the project, leading to a reduced 
cost to the city as well as the benefit of a more sustainable design.  

After completing our design process, we recommend the bio cell design for all the 
parking lots. This will allow for the greenest design and best environmental outcome for 
drainage while still providing excellent aesthetic value to the lots and maintaining an adequate 
number of parking spaces. This alternative will cost $19,250,049.01 to construct; however, it is 
possible that the inclusion of the greener design could open an opportunity for added federal 
funding. 

In summary, the team is excited to present our design to the City of Clinton and begin 
implementation of this project to help improve the look and feel of downtown Clinton while 
hopefully instituting a more sustainable design and providing the ease of use and practicality 
that citizens are used to getting out of their city.  

 



Section 2: Organization Qualifications and Experience (Alex) 

Our project manager for this project, Ryan Bartling, can be contacted at  ryan-
bartling@uiowa.edu. We were senior civil engineering students at the University of Iowa who 
completed the project for our capstone design class. Our team was made up of 4 members: 
Ryan Bartling, Alexander Underwood, Christopher Van Horn, and Derek Gansebom.  

Ryan was the project manager and specializes in transportation engineering. He took 
the lead on the design of the parking lot pavement and layout. Alex is the text editor for the 
project and has a specialization in structures. He led the rest-stop design and the budgeting for 
that part of the project. Christopher is the graphics editor and specializes in water resource 
engineering. He took the lead on drainage design for the lots along with the exploration of 
green design alternatives. Finally, Derek is our tech specialist and specializes in traffic 
engineering. He took the lead on the traffic design aspects of the lots as well as the lighting.  

The members of our team each have project experience in the past four years which has 
prepared us for this project. All members of the team have experience through class projects 
designing parking lot layout and dimensions while adjusting for drainage and usability. Ryan has 
worked in the asphalt industry as an engineering tech intern for 3 summers where he would go 
out to project sites, survey the existing lots or roadways, redesign a surface that either 
maintained or improved the drainage, and conveyed the information to the construction crews. 
Alex has worked as an engineering consultant inspecting concrete pours and grading while 
working with detailed site design drawings.  
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Section 3: Proposed Services (Derek) 

1. Project Scope 

The project involved improving 5 parking areas in downtown Clinton, Iowa. The main goals of 
the project included bringing all parking areas up to current applicable codes and standards, 
improving the overall aesthetic of the parking areas, improving the drainage, improving the 
capacity and functionality of the lots, resizing, and using the excess space to improve public 
spaces, producing a naming system for the lots, and designing bio-cells for outside funding. The 
project also added a rest area building at the lot at South 2nd street and 6th street for the 
transit workers which includes bathrooms and a break area. 

2. Work Plan 

Gantt Chart 

https://iowa.sharepoint.com/:x:/s/BartlingDesign/EfH1bhSrjQJJgwMrypJqHAMBa44OGyi4A4qH
d4NWwMyLnw?e=WQTRfX 

 

3. Methods and Design Guides  

Parking Lots 

As for the design of the parking lot, we used the Clinton city code, SUDAS standards, and the 
International Building Code (IBC). We spoke with Karen Rowell, the Director of the Downtown 
Clinton Alliance, along with the Transit Director and engineering staff at the City of Clinton, to 
get a greater understanding of Clinton’s needs and desires for the design of all aspects of the 
five parking lots and the public that they service. 

The design included: 

1) Green design 
a) Alternative water retention/filtration methods 

i) Bio cells 

https://iowa.sharepoint.com/:x:/s/BartlingDesign/EfH1bhSrjQJJgwMrypJqHAMBa44OGyi4A4qHd4NWwMyLnw?e=WQTRfX
https://iowa.sharepoint.com/:x:/s/BartlingDesign/EfH1bhSrjQJJgwMrypJqHAMBa44OGyi4A4qHd4NWwMyLnw?e=WQTRfX


b) Alternative finished surfaces 
i) PCC 

ii) HMA 
iii) Permeable Pavers 

c) Alternative landscaping  
i) Shade trees 

ii) Historic foliage 
iii) Foliage known to remove toxins from water 

2) Public Needs 
a) Parking space equivalent to area needs 

i) Alternative Park and Ride locations 
ii) Cut of street section to parking space conversions. 

b) Pedestrian Safety 
i) Lighting 

ii)  Sidewalks 
iii) Bus stop location 
iv) Crosswalks 

c) Traffic safety 
i) Sight distance 

ii) Setbacks 
iii) Traffic delineation 

3) Aesthetic Functionality 
a) Multi seasonal use surfaces  
b) Attract the community to come outside 
c) Attract other people to Clinton, Iowa 

 

Rest Area Building 

As for the design of the MTA rest area building, we used the LRFD method to determine the 
design and ultimate loads, the International Building Code (IBC), and the minimum design load 
standards of the American Society of Civil Engineers (ASCE). The main contact within the City of 
Clinton for the design of this building was Dennis Hart. Along with Dennis, the other 
engineering staff for the City of Clinton and the Director of the Downtown Clinton Alliance 
helped with giving us an understanding of the needs for this part of the project. 

The design included: 

1) Transit Worker Functionality 
a) Restroom 
b) Common Lounge 

2) Public Functionality 
a) Enclosed bus stop 
b) Glass Windows 
c) Benches 



3) Aesthetic Functionality 
a) Congruent with Downtown theme 

 

Section 4: Constraints, Challenges, and Impacts  

1. Constraints 

The constraints of the project are that the lots cannot be made larger, the functionality of the 
lots must be maintained or improved, the city has a downtown color theme, and the lots must 
adhere to all applicable codes. As for the MTA building, the main constraint was providing all 
the rooms that the city had requested while remaining of an appropriate size in the Oriole lot.  

Another constraint was finding a way to add funding from outside the city budget. The way we 
chose was to include catchments that retarded the first inch of water or first wash to improve 
stormwater return to the watershed. The constraints to do this were a deep enough water 
table and a native soil with poor absorption. 

2. Challenges 

The challenges of the project are improving aesthetics while maintaining the functionality of 
the lots, adding a new building to one of the lots, and making the lots more accessible and well 
known to the public. The MTA building presented its own challenges of matching surrounding 
architecture while incorporating a combination of construction materials. To include 
catchments without adding major infrastructure and to still allow snow storage. 

3. Societal Impact 

Population Characteristics: We believe our improvements to the 5 parking lots in downtown 
Clinton will have no impact on the characteristics of the population since there will not be any 
dimensional changes of the lots requiring additional land use.  

Community and Institutional Structures: We believe our improvements to the 5 parking lots in 
downtown Clinton will have no impact on the patterns of employment or industrial diversity 
since we are not changing the dimensions or land use of the parking lots. There may be a 
temporary impact during construction.  

Individual and Family Changes: We believe that our improvements to the 5 parking lots in 
downtown Clinton will have an impact on individuals and families living in the Clinton area. The 
impacts are as follows: improved downtown aesthetics making it more enjoyable for the public, 
improved lighting to make the parking lots safer at night, improved working conditions for the 
city transit workers, as well as a more enjoyable parking experience. The only negative impact 
will be temporary and during construction of the lots. 

Personal and Property rights: We believe that our improvements to the 5 parking lots in 
downtown Clinton will have an overall good impact on people since it will make the parking 
areas and the downtown of Clinton more aesthetically pleasing and useful to the public. 
However, during construction, there will be a temporary negative impact.  



Community Resources: We believe our improvements to the 5 parking lots in downtown 
Clinton will have an overall good impact since it will make the parking lots more usable and 
appealing to the public. During construction there will be a temporary negative impact since 
people will not be able to use the lots until they are complete. 

 

Section 5: Proffer of Alternative Solutions  

During the overview of the site and the scope of the project, our team envisioned a few 
different alternatives. To start we designed the lots for both use of hot mix asphalt pavement 
(HMA) and Portland Cement Concrete pavements (PCC). After meeting with the client, they 
made it apparent that they were looking for outside funding for the lots. This led us to produce 
a design of the lots using “green” materials and systems. There is a large amount of funding 
available to projects using more eco-friendly materials and technologies. We offered a design of 
each lot based on the following: PCC pavement, HMA pavement, HMA pavement with 
permeable pavers, PCC pavement with permeable pavers, PCC pavement with permeable 
pavers around a bio cell, and finally ACC pavement with permeable pavers around a bio cell to 
help reduce runoff and give a design for traditional lighting. In the design of the MTA building, 
there were less explicit alternatives available for construction as the city was clear that they 
wanted the main structural material to be CMU blocks. However, there were several iterations 
of the architectural layout of the building that were changed to match the vision and goals for 
the building’s use.  

  



Section 6: Final Design Details  

Rest Area and Bus Stop Building Design 

One of the main parts of the project was to design a structure at one of the lots that could be 
used as a rest area for the city transit workers and feature an enclosed bus stop for transit 
riders to use during cold or rainy weather. The following are the steps taken to complete the 
design. 

First, the design loads for the structure were calculated according to ASCE 7-16 standards and 
ASD load combinations. This gave us the design loads that would be used for the structural 
design of the building. Detailed calculations and the full load list can be found in appendix A-1 

The next task was to design a strip foundation to support the walls of the building. Using 
Terzaghi's method for bearing capacity as laid out in Foundation Design – Principles and 
Practices, it was determined that a one-foot thick and 18-inch-wide strip foundation would be 
sufficient. Based on previous designs of similar public structures and boring logs from the 
surrounding area, a depth of 5ft for the foundation base was considered adequate. A floor slab 
was also designed to function as the structural hold for the first floor with a depth of 8.5 inches 
and #4 rebar at 9” OC each way. Detailed calculations for this slab can be found in Appendix A-1 
and a section view can be found on sheet G5 of the design plans.  

Next, the Concrete Masonry Unit (CMU) wall was designed based on the National Concrete 
Masonry Association design guides and tables. It was determined that a 1500 psi 8”x8”x16” 
CMU block with #4 rebar placed every 120” OC would be adequate for the vertical and 
horizontal loads on the structure. The walls would also use Type S mortar and the cells will be 
filled at each location where rebar is placed. Detailed calculations for the wall ca be found in 
appendix A-1 and a section view can be seen on sheet G5.  

The final structural element of the design was the roof trusses. This design was based primarily 
on the Encyclopedia of Trusses handbook and design guide. The geometry of the roof was 
designed as a hip roof, so terminal hip framing was decided – due to the small spans- for the 
ends of the roof. While several different span lengths will be required for the full construction 
of the roof, a simple Fink truss configuration would be used for each, and spans ranging from 
16’ to 24’ will be utilized in the roof at 2’ OC spacing. A TBE6 truss connector would be used to 
anchor the trusses to the wall to prevent uplift. The full truss design calculations can be found 
in Appendix A-1 and a view of the truss can be seen on sheet G3 with a detailed view of the 
truss-to-wall connection on sheet G5.  

With these structural elements set, the next issue to solve was the layout for the interior of the 
building. There were several potential layouts suggested over the course of the design, but the 
final design attributes the largest areas to the rest area room for the transit workers and the 
enclosed bus stop. The bathroom was sized and oriented I order to meet the ADA requirements 
for a single-user bathroom, and this led to one challenge of how to orient doors, the sink, the 
toilet, etc. In the end, the best layout for the bathroom placed the plumbing onto exterior 
facing walls, so those walls were designed with added insulation to protect the pipes from 
freezing. Finally, the sizing of the AC and heating units was based on the RS means 



recommendations based on the square footage of the area to be heated and cooled. The final 
layout of the structure can be seen on sheet G3 of the plan sheets.  

Goldfinch Parking Lot 

For the design of the Goldfinch Lot, we started out by creating three two dimensional layouts of 
the parking lot. This included a design for 90-, 60-, and 45-degree parking stalls. After reviewing 
with the client, they decided they liked the 60-degree layout with the removal of small island 
areas to make snow removal easier. Overall, the new layout includes the new MTA building in 
the SW corner of the lot, a 5-foot sidewalk that surrounds the building, 1 large island in the 
center of the lot, two medium islands in the NW and NE corner of the lot, 48 nine by eighteen 
parking stalls, 2 van handicap accessible stalls, and an 8-foot landing between the handicap 
stalls. Before we made changes, the lot was totally paved without any island areas with 48 
parking stalls and 4 handicap stalls. We have also improved the lighting of the parking lot by 
designing the lights to be brighter than before to enhance security within the lot itself.  

For the materials and grading of the lot there were 3 different alternatives offered. The first 
was a traditional material and grading scheme. For this design, the lot was to be covered in 
either 6 inches of PCC or HMA on top of 12 inches of granular subbase. For the grading there 
are two area intakes proposed to the north and south of the large central island. These intakes 
are in the center of the drive lanes to keep cars from running over them causing unnecessary 
wear to the vehicles and intakes. The grades going to the intakes are approximately 1.4% and 
that satisfies all SUDAS and ADA requirements for the parking lot.  

For the permeable design, the parking stalls will be covered in permeable pavers. This helps 
with storm water runoff and opens the opportunity for additional funding. The drive lanes will 
match the traditional designs thickness for PCC or HMA. The grading of this lot was a bit trickier 
since the water was going to not only the center of the lot, but the four outer edges as well. 
Eventually we produced a scheme that had the center of the parking lot match the 1.4% grades 
of the traditional design, but the very westerly and easterly edge have grades of approximately 
2.7%. The ADA stalls are in the center of the lot so overall the parking lot still meets the SUDAS 
and ADA grading requirements.  

Finally, the bio cell design, the center island was converted from a traditional island to an 
engineered bio cell and the curb surrounding it was also removed. We decided to leave 
permeable pavers around the bio cell to help absorb the parking lot runoff. The rest of the 
parking lot will match the PCC or HMA thicknesses of the traditional design. The grading was 
simple on this lot as well since the water only goes to the very center of the lot. These grades 
are about 1.4% meeting all SUDAS and ADA requirements. 

 For the design of the storm sewer systems, we referenced SUDAS chapter 2. Using the hydro 
analysis tools on Civil3D and a 5-year design storm, we calculated the peak flow rates per 
drainage area on the parking lot designs. Since this is a preliminary design, we are sizing the 
pipes based off the minimum flow velocity of 3 fps as stated in SUDAS chapter 2. This will have 
to be reevaluated once the connection points and inverts of the cities existed storm sewer are 
known.  



For the design of the lighting, we are going to use 25-foot-tall poles and using SUDAS chapter 
11 we choose factors based on the materials and level of security we wanted. Using the 
provided equation, we found the rough lumens needed to illuminate the area. We then went to 
a light manufacturer (Cree Lighting) and found a light that about matched the required lumens. 
Using more specific data about the light offered by the manufacturer we reentered the 
information into the equation to get the light spacing. After a few iterations of changing types 
of lights, we got the final spacing.  

 

Oriole Parking Lot 

For the design of the Oriole Lot, we started out by creating three two dimensional layouts of 
the parking lot. This included one design for 90-degree stalls and two designs with 45-degree 
parking stalls. All three of the designs incorporated different amounts of green space. After 
reviewing with the client, they decided for the western portion of the lot that they liked the 45-
degree layout with a long and narrow island down the center of the lot and the removal of 
small island areas to make snow removal easier. For the portion of the lot east of the railroad 
tracks, they decided they like the design with 45-degree angled spots with a long and narrow 
island along the eastern edge of the lot. Overall, the new layout includes 1 large island in the 
center of the lot for the portion of the lot on the western side of the railroad and an island 
along the eastern edge of the portion of the lot east of the railroad. The lot contains a total of 
147 nine by eighteen parking stalls, 4 van handicap accessible stalls, and an 8-foot landing 
between the handicap stalls. Before we made changes, the lot was totally paved with 146 
regular parking stalls and 4 handicap stalls. We have also improved the lighting of the parking 
lot by designing the lights to be brighter than before to enhance security within the lot itself.  

For the materials and grading of the lot there were 3 different alternatives offered. The first 
was a traditional material and grading scheme. For this design, the lot was to be covered in 
either 6 inches of PCC or HMA on top of 12 inches of granular subbase. For the traditional 
design there are four area intakes proposed on both sides of the large central island for the 
portion of the lot west of the railroad. The traditional design for the portion of the lot east of 
the railroad includes an additional 2 area intakes west of the island that runs along the eastern 
edge of the lot. These intakes are in the center of the drive lanes to keep cars from running over 
them causing unnecessary wear to the vehicles and intakes. The grades going to the intakes are 
approximately 1.4% and that satisfies all SUDAS and ADA requirements for the parking lot.  

For the permeable design, the parking stalls will be covered in permeable pavers. This helps 
with storm water runoff and opens the opportunity for additional funding. The drive lanes will 
match the traditional designs thickness for PCC or HMA. The grading of this lot was a bit trickier 
since the water was not going towards intakes but rather, the 7 different parking spot areas. 
Eventually we produced a scheme for both portions of the lot that has a maximum grade of 
1.4%, which matches the maximum of the traditional design. The ADA stalls are in the 
northwestern corner of the lot, so the parking lot meets the SUDAS and ADA grading 
requirements. 



Finally, for the bio cell design, the center island was converted from a traditional island to an 
engineered bio cell and the curb surrounding it was also removed. Two islands were added to 
the southern corners of the lot on the western side of the railroad; these islands will be bio 
cells. The island for the lot east of the railroad will also be converted from a traditional design 
to an engineered bio cell. We decided to keep the permeable pavers in the locations 
surrounding the bio cells to help absorb the parking lot runoff. The rest of the parking lot will 
match the PCC or HMA thicknesses of the traditional design. The grading was simple on this lot 
as well since the water only goes to the islands of the lot. These grades are about 1.4% meeting 
all SUDAS and ADA requirements. 

For the design of the storm sewer systems, we referenced SUDAS chapter 2. Using the hydro 
analysis tools on Civil3D and a 5-year design storm, we calculated the peak flow rates per 
drainage area on the parking lot designs. Since this is a preliminary design, we are sizing the 
pipes based off the minimum flow velocity of 3 fps as stated in SUDAS chapter 2. This will have 
to be reevaluated once the connection points and inverts of the cities existed storm sewer are 
known.  

For the design of the lighting, we are going to use 25-foot-tall poles and using SUDAS chapter 
11 we choose factors based on the materials and level of security we wanted. Using the 
provided equation, we found the rough lumens needed to illuminate the area. We then went to 
a light manufacturer (Cree Lighting) and found a light that about matched the required lumens. 
Using more specific data about the light offered by the manufacturer we reentered the 
information into the equation to get the light spacing. After a few iterations of changing types 
of lights, we got the final spacing. The Oriole lot will have a combined 18 lights between the 
portions of the lot on both sides of the railroad. 

 

Chickadee Parking Lot 

For the design of the Chickadee Lot, we started out by creating three two dimensional layouts 
of the parking lot. This included one design for 90-degree stalls and two designs with 45-degree 
parking stalls. All three of the designs incorporated different amounts of green space. After 
reviewing with the client, they decided they like the design with a large island in the center of 
the lot and the removal of small island areas in each of the corners. The reasoning behind 
removing the small corner islands is to help make snow removal easier. Overall, the new layout 
is a one-way and includes 1 large island in the center of the lot with entrances and exits on the 
northern edge of the lot. The Chickadee Lot contains a total of 34 nine by eighteen parking 
stalls, 2 van handicap accessible stalls, and an 8-foot landing between the handicap stalls. 
Before we made changes, the lot was totally paved with 48 regular parking stalls and 2 
handicap stalls. The reduction in the number of parking stalls is due to a significant increase in 
green space within the lot. The city decided that incorporating more green space was important 
for this lot. We have also improved the lighting of the parking lot by designing the lights to be 
brighter than before to enhance security within the lot itself.  



For the materials and grading of the lot there were 3 different alternatives offered. The first 
was a traditional material and grading scheme. For this design, the lot was to be covered in 
either 6 inches of PCC or HMA on top of 12 inches of granular subbase. For the traditional 
design there are 2 area intakes proposed on both sides of the large central island. These intakes 
are in the center of the drive lanes to keep cars from running over them causing unnecessary 
wear to the vehicles and intakes. The grades going to the intakes are approximately 1.9% and 
that satisfies all SUDAS and ADA requirements for the parking lot.  

For the permeable design, the parking stalls will be covered in permeable pavers. This helps 
with storm water runoff and opens the opportunity for additional funding. The drive lanes will 
match the traditional designs thickness for PCC or HMA. The grading of this lot was a bit trickier 
since the water was not going towards intakes but rather, the 5 different parking spot areas. 
Eventually we produced a scheme for both portions of the lot that has a maximum grade of 
1.9%, which matches the maximum of the traditional design. The ADA stalls are in the 
northwestern corner of the lot where the maximum grade is 1.4%, so the parking lot meets the 
SUDAS and ADA grading requirements. 

Finally, for the bio cell design, the center island was converted from a traditional island to an 
engineered bio cell and the curb surrounding it was also removed. We decided to keep the 
permeable pavers in the locations surrounding the centrally located bio cell to help absorb the 
parking lot runoff. The rest of the parking lot will match the PCC or HMA thicknesses of the 
traditional design. The grading was simple on this lot as well since the water only goes to the 
central island of the lot. These grades are about 1.4% meeting all SUDAS and ADA 
requirements. 

For the design of the storm sewer systems, we referenced SUDAS chapter 2. Using the hydro 
analysis tools on Civil3D and a 5-year design storm, we calculated the peak flow rates per 
drainage area on the parking lot designs. Since this is a preliminary design, we are sizing the 
pipes based off the minimum flow velocity of 3 fps as stated in SUDAS chapter 2. This will have 
to be reevaluated once the connection points and inverts of the cities existed storm sewer are 
known.  

For the design of the lighting, we are going to use 25-foot-tall poles and using SUDAS chapter 
11 we choose factors based on the materials and level of security we wanted. Using the 
provided equation, we found the rough lumens needed to illuminate the area. We then went to 
a light manufacturer (Cree Lighting) and found a light that about matched the required lumens. 
Using more specific data about the light offered by the manufacturer we reentered the 
information into the equation to get the light spacing. After a few iterations of changing types 
of lights, we got the final spacing. The Chickadee lot will have 8 lights within the lot which will 
significantly increase the amount of light from what is currently in place. 

 

Blue Jay Parking Lot  

The Blue Jay parking lot had the unique challenges of determining appropriate parking spaces, 
and what to do with the unused portions of the existing parking lot. During the first meeting 



with our Clinton representative, it was abundantly clear that extra funding ideas, greenspace, 
sufficient lighting, and a design to match with the rest of the city of Clinton were also 
important. 

The original lot had over two hundred parking spaces consisting of several rows with driveways 
on both ends. Several methods existed to determine the correct number of spaces. The method 
used was to count the structural use surrounding the park and multiply that number by 2. The 
second method was to just divide what was there in half. The average results were around 100 
spaces. 

The number of spaces gives the space needed for the design. The first three designs all 
consisted of a north driveway and a east driveway. These designs were provided to Clinton and 
the aspects of the designs that they liked were transferred to the fourth design. This design 
consisted of only one driveway for two-way traffic on the north side of the parking lot. Two 
more criteria were added: the lot ran from the restrooms in the park east and the green space 
was smaller.  

Now that the design outline was complete the next task was to find the catchment area and 
design permeable space, add ADA accessibility, and determine the best way to drain the lot. 
Storage was determined through using the ISWMM (Iowa Stormwater Management Manual) 
chapter 5 calculation method. The permeable pavement of brick hatch was chosen to match 
the rest of Clinton and given all constraints for rain gardens were met a modified rain garden 
was designed for the central position of the parking lot.  

Drainage for this parking lot in this manner matched the existing storm water management 
system that the old lot utilized. Small alterations to the existing drainage system such as putting 
a maintenance hole on top of the south drain and raising the north drain, saving the city a lot of 
money. Initial designs capped both drains, but after a micro storm dropped over 13 inches in a 
spot in less than an hour it became apparent that with current weather trends, that a overflow 
was needed to prevent lot flooding. 

Alternative designs using different pavements were redundant as the slope of the lot and the 
location makes the change in materials a mathematical change and not a design one. These 
figures are provided with the blueprints for this lot. The change in size of the lot returned 0.12 
acres of land to the parks department. 

For the design of the lighting, the use of 25-foot-tall poles and using SUDAS chapter 11 to 
choose factors based on the materials and level of security desired. Using the provided 
equation, we found the rough lumens needed to illuminate the area. We then went to a light 
manufacturer (Cree Lighting) and found a light that about matched the required lumens. Using 
more specific data about the light offered by the manufacturer we reentered the information 
into the equation to get the light spacing. After a few iterations of changing types of lights, we 
got the final spacing. The lot will have ten lights within the lot which will significantly increase 
the amount of light from what is currently in place. 

 



Grackle Parking Lot  

The design of this lot was based on water flow and parking angle. The city of Clinton wanted the 
lot to have 90-degree parking stalls and a matching stormwater management system to the rest 
of the city. The removal of the crumbling existing lot and sidewalks was necessary but creates a 
unique situation. The lot is small and buts up against a structure with open businesses, has two 
power poles in the northwest corner and connects to concrete sidewalks on the south side that 
must be preserved.  

The design choice of permeable pavement in a brick hatch comes from matching the same 
materials used in other lots and it allows for the removal of the chemicals in the first inch of 
rain. This catchment unlike the other designs above has a French drain at the bottom that runs 
north to the existing storm water management system in the alley providing a lot drain that 
does not require costly new infrastructure. 

The final design was PCC with a 5 ft sidewalk running along with the existing structure for 
business access. The permeable pavement is designed (see sheet F4) for a 2-year storm based 
on NOAA rain rates for the Clinton area.  

For the design of the lighting, the use of 25-foot-tall poles and using SUDAS chapter 11 to 
choose factors based on the materials and level of security desired. Using the provided 
equation, we found the rough lumens needed to illuminate the area. We then went to a light 
manufacturer (Cree Lighting) and found a light that about matched the required lumens. Using 
more specific data about the light offered by the manufacturer we reentered the information 
into the equation to get the light spacing. After a few iterations of changing types of lights, we 
got the final spacing. The lot will have three lights within the lot which will significantly increase 
the amount of light from what is currently in place. 

 

Sidewalk Design 

For the sidewalk we referenced SUDAS chapter 12. From this we found the minimum required 
thickness was 4 inches. The minimum cross slope is 0.5% and the maximum cross slope is 5% 
while the maximum running slope is 8.3%. We also found the minimum width had to be at least 
5 foot wide for the sidewalks. 

For the storm runoff calculations, we used chapter 5 of the ISWMM. The formulas used parking 
lot area, 100-year design storm, concentration time, and surface permeability. These 
parameters that we used will be attached in the appendices.  

Bio cell and Permeable Paver Design  

See ISWMM chapter 5. 

  



 

Section 7: Engineers Cost Estimate (RYAN) 

The cost estimate for this project is complex. There are 5 separate lots, each with 3 separate 
designs, each with 2 alternatives for the pavement. This gives us 30 different cost breakdowns. I 
am going to start by doing the overall project cost based on the recommended design. The total 
per lot does contain a 10% contingency amount (see detailed cost breakdown per lot). The 
building total does contain a 20% contingency as shown (see detailed cost breakdown for 
building) After those 6 tables are done there will be each individual table per lot, design, and 
alternative to look at as well as the building cost breakdown in the appendices. We used the 
Iowa DOT Bid letting of April 2022 and January 2022 for the cost estimation of the parking lot 
materials. We used the RS Means data from 2011 for the building cost estimation. This data 
was converted to reflect the current construction costs by using inflation. The unit costs include 
furnishing the materials, installing them, labor, and equipment used in construction. There will 
also be a 20% engineering and administrative fee as can be seen in the recommended design 
table.  

 

  



 

Section 8: Appendices: 

Appendix A Rest Area/Bus Stop Design 
A.1 Design Calculations 

 

 

 
 



 

 
 



 

  
 
 
Appendix B Detailed Cost Estimation Parking Lots 























 

 

Appendix C Detailed Cost Estimation Building 



 

 
Appendix D Design Specifications, Standards, and Guideline 
D.1 Design Specifications 

Specification # Source Notes 
Sidewalk Cross Slope Max 5% Sudas Chapter 12   

Sidewalk Cross Slope 
Min 
0.5% Sudas Chapter 12   

Sidewalk Width 5' Sudas Chapter 12   

Sidewalk Running Slope 
Max 
8.3% Sudas Chapter 12   

Parking Lot Pavement Slope Max 5% Sudas Chapter 8   

Parking Lot Pavement Slope 
Min 
0.5% Sudas Chapter 8  

ADA Parking Lot Area Max 2% Sudas Chapter 8  
PCC Pavement Depth Min 5" Sudas Chapter 8 CBR 3 Medium Traffic 
PCC Rock Depth Min 6" Sudas Chapter 8 CBR 3 Medium Traffic 
HMA Pavement Depth Min 6" Sudas Chapter 8   



HMA Rock Depth Min 8" Sudas Chapter 8   
Stall Width 9' Sudas Chapter 8 60 Degree stalls 
Drive Lane Width 20.3' Sudas Chapter 8 60 Degree stalls 
Entrance Width 24' Sudas Chapter 8   
ADA Van Accessible Spot 8' Sudas Chapter 8   
ADA Van Landing with Spot 
on Each Side 8' Sudas Chapter 8  
 

Symbol # Definition Source 
D 57.5 Pole Spacing Drawing 

LL 
6802.98
4 Initial Lamp Lumens Equation 

CU 0.3 Coefficient of Utilization Manufacturer 
LLD 0.9 Lamp Lumen Depreciation Sudas 
LDD 0.9 Luminaire Dirt Depreciation Sudas 

Eh 0.5 Average Maintained Level of Illumination 
Sudas Table 8C-
1.05 

W 57.5 Farthest Distance from light needing illumination Drawing 
    
  XSPSM LED Street/Area Luminaire - Small w/ BLS 8L 2700 
Model 8L 2700 Lumens - 5225   
    
Symbol # Definition Source 
LL 5225 Lamp Lumens Manufacturer  
CU 
Update 0.4 Coefficient of Utilization (Manufacturer)  Manufacturer  
LLD 0.9 Lamp Lumen Depreciation Sudas 

LDD 0.9 Luminaire Dirt Depreciation Sudas 

EH 0.5 Average Maintained Level of Illumination 
Sudas Table 8C-
1.05 

W 57.5 Farthest Distance from light needing illumination Drawing 

D 
58.8834
8 Pole Spacing Equation 

 

D.2 Design Standards 

Bhatti, Asghar. Design of Concrete Structures - Fundamentals and Practices. University of Iowa, 2021. 

Coduto, Donald P., et al. Foundation Design: Principles and Practices. Pearson, 2016. 

Encyclopedia of Trusses: A Guide to Using Trusses, Alpine Engineered Products, 2019, pp. 1–28. 



International Code Council. International Building Code. Falls Church, Va.: International Code Council, 
 2000. 

Minimum Design Loads and Associated Criteria for Buildings and Other Structures: ASCE/SEI 7-16. 
American Society of Civil Engineers, 2017. 

“TEK Index.” NCMA, 17 Nov. 2020, https://ncma.org/resource/tek-index/. 

 

D.3 Guidelines Used in Design Phase 

Bhatti, Asghar. Design of Concrete Structures - Fundamentals and Practices. University of Iowa, 2021. 

Coduto, Donald P., et al. Foundation Design: Principles and Practices. Pearson, 2016. 

Encyclopedia of Trusses: A Guide to Using Trusses, Alpine Engineered Products, 2019, pp. 1–28. 

“TEK Index.” NCMA, 17 Nov. 2020, https://ncma.org/resource/tek-index/. 

https://ncma.org/resource/tek-index/
https://ncma.org/resource/tek-index/

