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Section I: Executive Summary  
 

The University of Iowa Civil & Environmental project team is pleased to submit this preliminary 

design report for the City of Manchester. We are excited to share the development of the original 

ideas for this project and the methods behind how this design will be executed. This design will 

satisfy the objectives given by the clients which include the design of new retaining walls, 

inclusion of an ADA accessible sidewalk, maintenance of needed shade in the day and adequate 

lighting after dark, an incremental reduction in flood threat and the reimagination of how people 

interact with the Maquoketa River from Shelly Park. These objectives will be met while working 

with the constraints and challenges presented by this project. These include maintaining the 

current cottonwood tree on site, the drastic elevation changes from the west to east side of the 

park, inclusion of ADA accessible pathways and seating areas, the existing gazebo structure, and 

the relocation or replacement of underground utilities. The following components are parts of the 

preliminary design that are discussed in further detail later in this report. 

 

As part of this project, the existing sidewalks will be 

removed. A shared use trail that meets ADA standards will 

be added that will extend from the NW corner of the park 

(parking lot) to the SE corner of the park, which will 

connect to Franklin St. By following these standards, this 

path will be accessible to people of all ages and abilities. To 

comply with ADA slope requirements a slope of 5% will be 

implemented on all spans, except for the span between the 

two lookouts. This span will have a slope of 6.5% and will 

have handrails to comply with the standards. A second 

pathway will be added that extends from the NW corner of 

the park (parking lot) to the NE corner of the park, where it 

will connect to Franklin St. This path will be comprised of 

a sidewalk and stairs, which will not be ADA compliant, 

but will provide direct access from the parking lot to the 

businesses downtown Manchester.  

 

The current gazebo will be demolished and removed from 

Shelly Park. The gazebo is reaching a point in its life where 

it will require major maintenance as well as modifications 

to comply with ADA requirements. This, combined with 

the fact that it is in the floodway and its removal can help 

reduce flood levels, led us to explore other opportunities. 

The project team is proposing two concrete lookouts to 

replace the gazebo. These lookouts will be perfect 

semicircles with a seven and half foot radius. They will be 

concrete slabs with reinforced concrete walls built up on 

the outside to accommodate the elevation difference 

between the slab and the ground to the west. The slab 

concrete will be colored concrete to add an aesthetically 



 

pleasing and different visual aspect to the park. Both lookouts will be accessible from the 

pathway through the park for an excellent viewing area of the river.  

 

We have designed a space for a new 

prefabricated pavilion structure to be 

added in the middle area of the park, 

close to the lookouts. A new pavilion 

structure will maximize unobstructed 

views through the park as there are no 

walls and a flatter roof as opposed to the 

existing gazebo. With the knowledge that 

a large overhaul of the gazebo is needed, 

we believe that a new structure that is 

ADA compliant is a better investment of 

time and resources. There will be a short 

pathway that leads to the pavilion off the 

ADA compliant path. This pavilion will 

be on a 21.5-foot by 21.5-foot concrete 

slab and will provide shade to park 

visitors and shelter for events. There will 

be adequate space for picnic tables for 

additional seating below the structure. 

There will be outlets provided on each 

corner of the pavilion for electrical connection. 

 

A grass amphitheater will be 

added on the south end of the 

park between the lookout areas 

and the pathway along the river. 

There will be three concrete 

knee walls in the shape of arcs 

that will look out over the river. 

These walls will be one foot in 

width and one and half feet tall. 

There will be six feet of flat 

area in between each wall 

where blankets and chairs can 

be sat out for additional seating 

area. This area is designed for people to have a unique place to sit and watch the activities on the 

river. This space has been previously underutilized and will add an interactive area to the park 

that has not been seen before. The addition of this amphitheater will also make this area much 

easier to mow and maintain and will be less of a hassle for maintenance personnel. The 

amphitheater is located in the 100-year floodplain and part of it is remarkably close to the 

floodway. The design has been completed carefully to ensure no fill will be added in the 

floodway. However, since construction will be taking place in the floodplain, a Floodplain 



 

Development Permit will be required to complete this project. Information regarding this permit 

can be found in Appendix D.  

 

All existing segmented 

block retaining walls will 

be disassembled. These 

blocks can either be 

salvaged by the contractor 

for use on another project 

which should result in 

lower bid prices, or it can 

be specified that the 

contractor palletize the 

blocks and deliver them to 

the City for future use. 

The new retaining walls 

will be concrete poured in 

place walls with a 

limestone veneer. This 

veneer will add texture and visually tie into the other retaining walls downtown. The retaining 

walls along the east side of the park will be straightened out into a clear rectangular shape and 

eliminate the existing jagged pattern. The existing stairs will be removed, and the new retaining 

wall will occupy this space. All retaining walls will have planters that will transition from 

Franklin Street to the park. We recommend a landscaping plan for these planters that will not 

exceed 3 feet so that the plants will not block the view of the river valley to the west. 

 

Two new trees will be planted on the west side of the park. One will be planted north of the 

existing cottonwood, and the other to the south. Although the existing cottonwood tree has some 

hollow spots, it has been inspected by an arborist and is not considered a significant safety risk at 

this time. We recommend leaving it for the time being so that its shade and beauty can be 

enjoyed while the new trees are getting established. Ultimately, it will be up to the City of 

Manchester to select the trees that they would prefer planted in the proposed locations.  

 

The water service line beneath the park will be replaced as part of this project. It will remain in 

approximately its current location. There will be one water fountain and two hose spigots. One 

hose spigot will be located at the bottom of the west retaining wall, and the other will be located 

on the base of the water fountain.  

 



 

Two new light poles will be added to 

provide adequate lighting. There will 

also be specialty lighting installed on 

the lookouts. These lights will be color 

changing and add a beautiful ambiance 

to the lookout areas. Handrail lighting 

will also be utilized on the lookout 

areas in order to provide additional light 

features in the evenings.  

 

The total project cost estimate comes to a total of $380,077. This includes construction costs, and 

the engineering design costs. The detailed cost estimate can be found in Section VII of this 

report. 

 

Our entire team thanks you for the opportunity to create this plan. We hope you will find Shelly 

Park’s makeover to be a source of community pride and enjoyment for decades to come. 

 

 

 

 

  



Section II: Organization Qualifications and Experience

1. Organization Location and Contact Information

The Civil & Environmental Engineering department team is located at 103 South Capitol St, 

Iowa City, IA 52241 (Seamans Center, University of Iowa). Due to the Covid-19 requirement on 

social distancing, all services have been provided remotely and all contents in the contract will 

be managed remotely. Team members are listed below. 

Natalie Wirtz (Project Manager): 

Jason Hua (Editor) 

Bruce Liu (Editor) 

Alec Nelson (Technical Support) 

Rick Fosse (Faculty Advisor): rick-fosse@uiowa.edu 

2. Organization and Design Team Description

All team members are senior Civil or Environmental Engineering students at the University of 

Iowa and currently in the capstone design class. All members are experienced and equipped with 

the skills required for this project. Team members can develop assessment of the current 

conditions, determine the extent of the problems, and provide potential solutions. Team members 

also have previous experience using design software which makes this team qualified to present 

the required work products. Natalie is a civil engineering student focusing on project 

management. She has managed the project in a larger scale and has coordinated between the 

design team and clients. Bruce and Jason are both civil engineers who have led primarily on 

developing site information such as pavement and amenities based on different design standards 

and converting design details into software drawings. Alec is the only environmental engineer in 

the group, and he has led the design team in tree protection and erosion plans.  

mailto:rick-fosse@uiowa.edu


 

Section III: Design Services  
 

1. Project Scope  

 

The Shelly Park Redevelopment Project will provide key improvements to this space that links 

the south end of downtown Manchester to Whitewater Park. The scope of services includes: 

 

• ADA compliant pedestrian access in and around the park, with an emphasis on access to 

Franklin Street from the parking lot behind the buildings downtown Manchester 
• Replacement of the retaining walls for flower beds and the gazebo area  

• Removal of the existing gazebo  

• Outdoor amphitheater-style seating  

• Maintaining riverfront visibility 

• Maintaining needed shade 

• Openness and flexibility of the space 

• Park amenities such as area lighting, water supply for hoses and drinking fountains, 

electricity and power, benches, and tables  

• Presenting design alternatives for the Client 
• Putting together site drawings and plans with CAD 
• Ensuring all aspects of the design comply with standards such as ADA and SUDAS 
• Compiling all of the design into a final report, a presentation, and design sheets 
• Completing costs estimates 

 

Details of the final design are discussed in Section VI: Final Design Details. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2. Work Plan  

 

A simplified Gantt chart outlining the progress of the project and the tasks breakdown from the 

chart are provided below. A detailed project schedule can be found in Appendix B. 

 

 



 

 
 

 

 

     

  



 

Section IV: Constraints, Challenges and Impacts  
 

1. Constraints  

 

There are a few constraints that this project presents. One main constraint for this project is the 

slope of the park. There is an 11-foot elevation difference between the east and west side of the 

park, forcing creative design options to be utilized. In addition to this constraint, the park and the 

existing gazebo are sitting next to the riverbank of the Maquoketa River. The western and 

southern areas of the park are within the floodplain and the existing gazebo is located in the 

floodway. Due to this, the design had to be completed carefully to ensure there was no fill in the 

floodway and that new structure would not be located in the 100-year floodplain to lessen the 

chances of impact by flooding. Lastly, the cottonwood tree on the site is currently designed to be 

kept, as it is the wish of the client for it to not be removed now, but the design considers the 

chance that it will be removed in the next 20 years. All design options needed to work with this 

existing feature. 

 

2. Challenges  

 

Throughout the design phase of this project, unexpected challenges significantly impacted the 

design process. The base survey map provided by the client showed an approximate 11-foot 

elevation change across the park from west to east. With the necessity to apply ADA standards to 

at least one pathway, a maximum of 5% slope without handrails can be used which restricts the 

number of layouts of the trail paths. Calculations were performed carefully to ensure the slope of 

the ADA compliant path is under 5%. Handrails will have to be used between the lookout areas, 

as there will be a slope of 6.5% in this area. Because this slope is below 8%, this still complies 

with ADA standards. There will be stairs needed in the north pathway that directly connects to 

Franklin St. since the elevation change is too large in this area and grading is not feasible. The 

height of the newly designed pavilion structure should be limited in height to maintain the view 

from Franklin Street to the river. Tree and plant choices should also keep visibility in mind. The 

utility conduits underground should keep clear with the existing or proposed trees’ root systems. 

Buried utilities need to be kept in mind during the design and construction phases of this project. 

As mentioned by the client, the final design needs to contain as much flexible space as possible, 

so that the park is not limited in its functionality. Lastly, the design needs to follow the principles 

of minimizing the cost. 

 

 

3. Societal Impact within the Community and/or State of Iowa 

  
 

There may be some minor societal impact after the reconstruction of the site. The park is 

designed to be a public recreational facility. With the updated view, flexibility, and functionality, 

it is anticipated that more citizens will come to the park during their leisure time. The park is 

located in Manchester, Iowa which has a population of around 5,000. This park is likely to be 

more populated and even a potential tourist attraction. The finished reconstruction of this park 



 

could increase in visitors and tourism. The unique advantage of this park is its location right next 

to the Maquoketa River and Whitewater Park. With the amphitheater style concrete seating, 

people from different ages and of various abilities have the opportunity to experience 

entertainment next to the river during the summer with limited safety concerns as it is set back 

from the water. The communities near the park will have the opportunity to attend different 

amusement and recreational activities such as some small festival celebrations and Whitewater 

events. The flexible space in the center of the park also allows people to do things they choose 

such as picnics, play frisbee, or simply relax. Based on the size of the park and City of 

Manchester, there may be small earnings to the local government as well. The redesigned park 

has the possibility of stimulating the small businesses nearby. The park has the potential to 

become a landmark to represent the City of Manchester to attract more investments which may 

lead to an increase of public revenues. The new park will be rebuilt entirely on the existing site, 

no extra space will be involved, so there will not be any personal or property rights issues. The 

construction area contains multiple natural resources, and it is a good habitat for lots of animals. 

With more trees planted in the future, the site will become an even more complete ecological 

system. The park also can provide police and fire protection with the lights and water pipes. It is 

also a perfect space to be used as a public zone for preserving historical and cultural resources. 

The planters, flower beds and new trees are the major factors making this site environmentally 

and economically sustainable in the long term. The improved park will complement the regional 

draw of the Whitewater Park and be an additional space for visitors to enjoy. 

 

 

 
 

  



 

Section V: Alternative Solutions That Were Considered  
 

At the beginning of the design process, initial ideas catered to the functional aspects of the park 

and did not focus on creative elements. Many ADA compliant pathway options were considered 

as part of this process. Pathway options included a modular ramp system, a winding pathway, 

and a diagonal pathway through the park. Ultimately, the diagonal pathway was chosen. This 

design was chosen to maximize the green space in the park and to make the connection to 

Franklin St as seamless as possible. The downside of this choice is that if a person’s goal is to go 

directly from the parking lot to Franklin St, they are directed through the entire park. However, 

given the terrain of the park this is the best way to meet the slope compliances set in the ADA 

standards. After speaking to the client, it was determined that a second pathway would also be 

desired. A second pathway extends across the north end of the park. This pathway is not ADA 

compliant and is composed of a sidewalk and stairs. This path acts as direct access from the 

parking lot to Franklin St for those that do not require ADA access. 

 

Multiple options for a shade structure 

in the park were considered. Early on, 

it was anticipated that the gazebo 

structure would remain on site 

because that was the interpretation of 

the client’s wishes. Considerations 

included moving the gazebo to 

various locations around the site and 

also looked at keeping it in its 

existing location. However, the 

gazebo is reaching a point in its life 

where it will require major 

maintenance as well as modifications 

to comply with ADA requirements. 

This, combined with the fact that it 

occasionally floods, led to exploration 

of other opportunities. The 

Engineering Team decided to produce a creative solution. The gazebo will be demolished and 

removed from the site, and in its place, there will be two concrete lookouts. After brainstorming 

various shapes and sizes for these lookouts, a semi-circle shape was selected and allows for an 

all-encompassing view of the Maquoketa River. The choice to include two lookouts was made to 

maximize space for visitors to have a great view of the river and to also encourage multiple 

groups to occupy the park at one time. These lookouts will be composed of a concrete slab that is 

colored concrete and supported by a reinforced concrete wall. This will add a neat design 

element to the park be aesthetically pleasing. Because the removal of the gazebo decreases shade 

in the park, it was also decided that a new pavilion will be added in a central location in the park. 

This structure will provide shade to visitors and minimally obstruct the view of the Maquoketa 

River and Whitewater Park.  



 

 

Many options were considered when 

brainstorming ways to utilize the 

underutilized areas of the park. The 

Engineering Team had the idea to 

incorporate a playground on the north end 

of the park to encourage children and 

families to spend time in the park, or for a 

place for kids to play while their parents are 

enjoying their after-dinner coffee at the 

outdoor restaurant next door. After meeting 

with the client, they deemed that there was 

not a strong need for a playground and that 

the area could be utilized differently. 

Instead of a playground it was suggested 

that areas for swinging benches be 

considered. Originally, it was planned that 

these would be located in the northern end 

of the park. However, after seeing the site plan the clients made the recommendation to move the 

designated bench locations closer to the river for a better view. These are now incorporated on 

the southern end of the park. There will be room for three benches, either swinging or regular 

style. The other underutilized area of the park is on the southernmost end. This area of the park 

has a very heavy slope towards the sidewalk along the river and makes it extremely hard to 

utilize. However, The Engineering Team came up with the idea to incorporate a grass 

amphitheater in this area. The amphitheater styled seating will have three rows separated by knee 

walls designed for viewers to enjoy the river. There will be six feet of flat space between each 

wall. This area will have plenty of seating for park visitors and includes an ADA seating area 

that is accessible off the sidewalk along the river.  

 

Options for the retaining wall replacement 

were considered as well. Because the client 

expressed an interest in a new planter that is 

more durable than the existing segmented 

block retaining walls, concrete walls with 

an aesthetic flair were considered. Both 

stamped walls and limestone veneer were 

explored. The client expressed high interest 

in utilizing limestone veneer on the 

retaining walls, and that is what has been 

chosen. The limestone veneer will tie in 

nicely to the existing retaining walls 

downtown and are graffiti resistant which 

will aid in keeping the park a clean area. 



 

Section VI: Final Design Details 
 

1. Pathways 

 
The project utilizes design standards applicable to the state of Iowa for the design of the two 

proposed pathways. The pathway on the north side of the park is designed to be a sidewalk for 

pedestrians only, as it will incorporate stairs. All the dimension and detail requirements can be 

found in Iowa DOT Design Manual, Chapter 12A-1 “General Sidewalk Requirements”. Based 

on the definitions listed, the path on the north should be classified as “pedestrian access route”. 

All the paving requirements should be consistent with standard sidewalks. - See appendix A 

Pathway Design for the Iowa DOT Design Manual details and Appendix B for design drawings. 

The sidewalk will be 5 feet wide, and its thickness should be constructed of PCC with a 

minimum thickness of 4 inches. The specified sidewalk thickness is 6 inches which is 

recommended by the standards, with a subbase layer 6 inches under the PCC pavement. Gravel 

aggregates should be used as the subbase material. 

 

For design of the pathway on the west side of the park, the clients requested the path be 

compliant with all ADA standard requirements. The slope and other requirements of any ADA 

compliant pathway can be found in 2010 ADA Standards for Accessible Design. The design 

standards state the slope of an ADA complaint path shall be less than 5% without handrails. By 

discussing ideas with the clients, it was agreed to design the path on the west as a shared use path 

for both pedestrians and cyclists. From Iowa SUDAS standards, Chapter 12B-2 Shared Use Path 

Design, the typical path width is 10 feet to accommodate two-way traffic. However, the client 

requested the path be designed to 8 feet wide, as they would prefer less space be taken up by the 

pathway. It is also specified that the cross slope of the path be 1.5% which is recommended for 

better drainage performance. For local projects, the pavement depth for both PCC and HMA 

pavements should have a minimum of 4 inches and a recommended thickness of 5 inches. The 

pavement depth has been set to be 6 inches thick using PCC pavement and 6 inches subbase to 

be consistent with the design of the pathway on the north side of the park. The design speed for 

the bike path is 14 mph for grades less than or equal to 5% and the minimum radius for 

horizontal alignment is 38 ft. - See Appendix A for Iowa SUDAS standards for shared use path 

and Design Drawings for all the detailed dimensions in drawing. 

 

2. Grass Amphitheater Seating 
 

The proposed design concept includes a plan for amphitheater style seating located in the 

southeast corner of the park to provide space for people to sit on or to place their personal 

belongings when they want to have fun in the river or enjoy its view. The specific location of the 

amphitheater can be seen on the site plan. The design proposes three rows of concrete knee 

walls. Each wall is 18 inches above ground and 6 feet apart. The distance between walls can be 

used for seating, setting up chairs, or placing blankets. There were no specific design manuals for 

amphitheater seating, so typical retaining walls design standards were used as a reference to 

create the knee walls. The material for the knee walls should be PCC and reinforced with rebar in 

both vertical and horizontal directions. The rebar number is #4 with a nominal diameter of 0.375 

inches since it is anticipated that the walls are not designed to bear large vertical or horizontal 



 

loads. Each knee wall is set to 12 inches wide. It was recommended that frost footings be utilized 

at a depth of 4 feet underground since it is very likely that the ground will freeze during the 

winter which may cause damage to the walls. Bevels will be placed in the concrete forms to 

reduce the sharp edge on the walls and provide a more comfortable and safer place to sit. -See 

Design Drawings for knee walls cross section drawings. 

 

3. Lookout Area 

 
Two lookouts have been designed on the site west of the ADA bike path to provide an area for 

people to enjoy the views of the Maquoketa River. The platforms of the two lookouts will have 

the same elevation height as the ADA pathway for easy access. The lookouts will be constructed 

using concrete slabs to replace the existing gazebo. No canopy style structure will be placed on 

the lookouts which eliminates the concerns of blocking the view from the adjacent streets. Each 

lookout has a semi-circle geometry with a radius of 7.5 feet. The framework for the pouring of 

these lookouts needs to be in the shape of an arc, as opposed to a series of chords. It is crucial to 

the design, aesthetic, and longevity of the structure that these be true semi-circles. Handrails will 

be installed on the perimeter of the lookouts for safety and in between the lookouts for ADA 

compliance. These handrails will include plexiglass between each baluster, to minimally obstruct 

the view of the river. The concrete slab will be 5 inches thick PCC and #4 rebars will be used in 

both lateral and longitudinal directions. The minimum flexural tension for each concrete slab is 

60 ksi. The concrete will be colored using integral dye for better decoration of the park and will 

be left with a broom finish to enhance the ease and comfort of sitting directly on the lookouts or 

placing tables on these spaces.  

 
Specialty lighting will be installed on the handrails to provide better visibility during nights and 

provide a gentle ambiance to the park area overlooking the river. Additionally, colored bollard 

LEDs would be placed on the lookouts or in the retaining walls to provide an aesthetically 

capturing view in the evenings. Because the bridge south of Shelly Park will most likely undergo 

a rehabilitation project in the near future, this as an opportunity to tie Shelly Park and the bridge 

together through the specialty lighting design. The right most picture above shows a conceptual 

lighting design idea for the bridge. By utilizing coordinating lighting in these areas, a sense of 

unity will be brought to the space and enhance the natural beauty of the Maquoketa River. 

Specific details regarding recommended handrail and specialty lighting can be found in 

Appendix C.  

 

 



 

4. Pavilion 

 
A new pavilion structure will replace the existing gazebo in the park. The existing gazebo is 

reaching a point in its life where it will require major maintenance as well as modifications to 

comply with ADA requirements. It is also located in the floodway of the Maquoketa River and is 

consistently impacted by flooding when heavy rain occurs. With this in mind, it would be in the 

best interest of the park to remove the gazebo and replace it with a structure that could be 

enjoyed by all outside of the floodway.  

 

The Engineering Team recommends that a prefabricated pavilion be used for the structural 

component. Due to the constraints of the semester, prefabricated options were evaluated rather 

than a designing a unique structure. Shown here are two pavilion options for Shelly Park. The 

left is a Holiday Shadow pavilion from NeoOutdoor.com, and the right is a Laminated Wood 

Arch Beam Hexagon pavilion from CedarStore.com. Both options have unique features, fit in 

with the current aesthetic of the park and surrounding areas, and have a striking design. Because 

the current gazebo is not a cookie cutter structure and has a unique and captivating appearance, 

any structure that is to replace the gazebo should offer the same enthralling aesthetic. The view 

of the river is paramount to the client. Both structures shown here have open and flatter roofs, as 

opposed to the closed off gazebo that has a very tall roof. Because of these differences, the new 

structure will minimally obstruct the view of the Maquoketa River, so visitors can continue to 

enjoy the view from surrounding areas. Another concern the new structure addresses is 

accessibility. The pavilion will be located off the sidewalk that is ADA accessible through the 

park. The path from the sidewalk leading to the structure will also be ADA compliant. Currently, 

the gazebo is not located in an area that is easily accessible for people of all abilities. By moving 

the location of the pavilion to an area that all visitors can utilize and enjoy brings a new 

dimension of inclusivity to Shelly Park for all to experience. The pavilion will sit on a concrete 

slab that is 6 inches thick and reinforced with #4 rebar in both lateral and longitudinal directions. 

Gravel aggregate will be placed under the slab for the general subbase. The City should choose a 

prefabricated structure and then pour the slab in the size and shape and with the proper footings 

that best corresponds to the pavilion chosen.  

 

The final concern the new structure addresses is the floodplain. The current gazebo is located in 

the floodway and the 100-year floodplain. The client expressed frustrations with the base of the 



 

gazebo being impacted by flooding at times. By moving the new structure to the northeast, these 

impacts will no longer exist. The pavilion will now be located on the edge of the 500-year 

floodplain and be out of the floodway entirely. This change will allow the river more room to 

expand during flood events and incrementally reduce the flood threat to Shelly Park and 

downtown Manchester. Specific information about where to purchase the pavilions shown can be 

found in Appendix C.  

 

Because the pavilion will be the central gathering place for park visitors, a WiFi hotspot should 

be considered for this area. The device can be concealed within the pavilion, as not to look out of 

place. This feature will provide additional benefits to visitors and help attract people to the park.  

 

5. Erosion & Sediment Control 
 

Proper planning for erosion and sediment control is a crucial step to prevent sediments from 

going onto the trail along the river and it addresses the prevention of Total Suspended Solids 

(TSS) from entering the surrounding water bodies and stormwater structures. When considering 

erosion and sediment control for the project site, Best Management Practices (BMPs) outlined 

within SUDAS guided design decisions. These designs are presumed to meet the performance 

standards, ensuring fulfilment of the environmental protection goals. During the design process, 

this team focused primarily on the strategies and methods of preventing sediment traveling into 

the project area’s bordering water body. During the design process, the first step was determining 

the right sediment control BMPs that are needed for the project area. It was decided to use two 

different check structures which were determined based on their practicality for the design area, 

longevity to storm events and possible human interference, and their proficiency in controlling 

sediment and water-runoff velocity. Based on this criterion, it was decided to use wattles along 

the steeper slopes within the design area to ensure the control of velocity and turbulence of the 

water-runoff during a storm event. As opposed to silt fences, wattles are less prone to common 

wear-and-tear from minor storm events making it the better choice for areas of higher slope. Silt 

fences will be used on the eastern side of the trail that follows the river, as they have a high 

efficiency for collecting larger particles in the storm water. These two choices and their 

placements were coordinated so that the wattles on the higher gradient of slope will both reduce 

the velocity of the runoff and help remove finer particles from the water and the silt fences will 

be better at handling a lower runoff velocity and remove the larger particles. When determining 

how many rows of wattles will be needed during construction, recommendations found in 

Section 7E-6 of SUDAS were followed which state the required space between structures can be 

estimated based on the slope between current wattle location and the proposed location. 

 

6. Retaining Walls 
 

When planning for the design of the retaining walls, Civil3D aided in determining the current 

conditions and elevations based on the data received from the client. Based on the client’s 

interests in an aesthetically pleasing design, the retaining walls are designed to consist of a 

limestone veneer which will be attached to a poured in place concrete cantilever retaining wall. 

The retaining wall dimensions for the stem, toe, heel, base and footing were approximated using 

a set of standardized ratios to comply with ACI and ASCE specifications. The proposed 



 

cantilever design specifically utilizes codes ACI 318-14 which is for the concrete design, and 

ASCE 7-16 for evaluating the load combinations acting on the cantilever retaining wall. The 

retaining wall cross sections were approximated, so that quantities could be evaluated for the 

construction cost estimate. However, the final structural design was not completed due to time 

limitations and the need for actual geotechnical information for the site.  

 

The design calls for all retaining walls to be poured in place concrete walls with limestone 

veneer, as desired by the client. However, a segmented block retaining wall should be considered 

for part of the western wall. A portion of this wall lies beneath the canopy and drip line of the 

existing cottonwood tree that is being left in its place as part of this design. The construction of a 

poured in place concrete wall will require frost footings to be placed at a depth of 4 feet in this 

area. These have the potential to severely disturb the root system of the cottonwood and quicken 

its ultimate demise. A segmented block retaining wall does not require these deep frost footings 

and would have less impact on the cottonwood tree.  

 

7. Amenities  
 

Added throughout the park are various amenities for use by park visitors. Trash cans are placed 

around the park along pathways for convenience and to keep the area litter free. A drinking 

fountain is included towards the center of the park by the lookouts and pavilion. The slab 

containing the fountain is ADA accessible with a 54” diameter circle to ensure that it is 

wheelchair accessible. The design of the fountain includes two spigots at different heights and a 

small valve towards the bottom for filling bowls for pets. On the fountain is also a hose hookup 

for watering plants. A second hose hookup is included in the base of the retaining wall along the 

northwestern side of the central path. Electrical outlets will be fitted around the park as well. 

These are outdoor, 20-amp, GFCI-protected receptables. There are outlets on each post of the 

pavilion structure, one on the central light post by the lookouts, and one on each lookout. Two 

new light poles will be added to maintain necessary lighting in 

the evenings. Details of the recommended light structures can be 

found in Appendix C. 

 

Along with the amphitheater seating are benches placed 

throughout the park. There are four typical park benches, three 

on the lower, western path, and one by the central path. To the 

southern side of the park are swinging benches that are also seen 

around Manchester, IA. One slab can accommodate two benches 

and one slab can accommodate one bench.  

 

8. Stairs 

 
Due to time constraints of the project, the staircase that connects the north sidewalk to Franklin 

Street has not been designed. From the elevation difference between where the stairs begin and 

Franklin Street, the Engineering Team determined general dimensions for these stairs. There will 

be 15 stairs each with a 22.5” tread and a 6” riser height.  

 



 

Section VII: Cost Estimates 

 

1. Construction Cost Estimate 
 

 
This cost estimate was prepared using Iowa DOT bid letting information for the month of April 

2021. The estimated construction cost is $346,361.05 and includes a 10% contingency that 

accounts for any underbid items above or any unforeseen issues that may arise during 

construction. Iowa DOT bid letting prices include materials, labor, and overhead. 

 

The Pavilion Structure and Slab bid item includes both the cost estimate for the prefabricated 

pavilion structure as well as the supporting concrete slab. An allowance of $30,000 has been 

included for the pavilion structure, as price will vary depending on what the client prefers. The 

$30,000 recommendation is based on the two recommended pavilion styles that were referred to 

earlier in this report. 

 

 



 

 

2. Design Services Cost Estimate 
 

 
 

The estimated design services cost is $33,716 and is broken down based on major sections of the 

overall project. The multiplier for overhead and profit is based on a target profit of 20% for the 

engineering design firm. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3. Total Project Cost Estimate 
 

 
 

The total project cost including $346,361 for construction costs and $33,716 for final design 

services will be $380,077.  



 

Section VIII: Appendices   
 

 

 

Appendix A – Design Standards Bibliography 

 
Iowa DOT, (revised: 11/12/2020), Iowa SUDAS Design Standards (2021 Edition), Chapter 12 – 

Sidewalks and Bicycle Facilities, Section 12B-2 –Shared Use Path Design. Section 12B-2 - 

Shared Use Path Design (iowadot.gov) 

 

Iowa DOT, (Revised: 7/17/2014), Iowa SUDAS Design Standards (2015 Edition), Chapter 12 – 

Sidewalks and Bicycle Facilities, Section 12A-2 –Sidewalks. Section 12A-2 - Accessible 

Sidewalk Requirements (iastate.edu) 

 

Iowa DOT, (Revised: 7/17/2014), Iowa SUDAS Design Standards (2015 Edition), Chapter 12- 

Sidewalks and Bicycle Facilities, Section 12A-2 –Sidewalks, Accessible Sidewalk 

Requirements. Section 12A-2 - Accessible Sidewalk Requirements (iastate.edu) 

 

United States department of Justice Civil Rights Divisions, ADA Standards for Accessible 

Design, (Revised: 2010), Chapter 4 Accessible Routes: 403.3 Slope. 2010 ADA Standards for 

Accessible Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

https://www.iowadot.gov/design/dmanual/12B-02.pdf
https://www.iowadot.gov/design/dmanual/12B-02.pdf
https://intrans.iastate.edu/app/uploads/sites/15/2020/03/12A-2.pdf
https://intrans.iastate.edu/app/uploads/sites/15/2020/03/12A-2.pdf
https://intrans.iastate.edu/app/uploads/sites/15/2020/03/12A-2.pdf
https://www.ada.gov/regs2010/2010ADAStandards/2010ADAStandards.pdf
https://www.ada.gov/regs2010/2010ADAStandards/2010ADAStandards.pdf


 

Appendix B – Project Schedule 
 

 

 



 

   



 

 



Appendix C - Amenity Details 

Pavilion Options 

The Holiday Shadow pavilion can be purchased from NEO Outdoor and found at this website: 

https://neoutdoor.com/holiday-shadow-pavilions/ and retails anywhere from $20,000 - $25,000. 

The Laminated Wood Arch Beam Hexagon pavilion can be purchased from Cedar Store and 

found at this website: https://www.cedarstore.com/structurepath /142/charleston/pavilion/. This 

pavilion retails for $30,000.  

Lookout Lighting 

For handrail lighting, LED strips beneath the handrails are recommended. The preferred LED 

strips can be purchased from Atlantic Marine at the following website: 

https://www.atlanticmarineinc.com/v-line-gen3-v3280/?sku=V3280A-3-6-DC.  

For specialty colored lighting, colored bollards are recommended. Lighting of this type can be 

purchased from the Outdoor Solar Store at the following website: 

https://www.outdoorsolarstore.com/products/premium-solar-bollard-color-

leds?variant=39273029566511.  

In addition to these options, the Engineering Team also explored a subcontracting option for 

the City. JTH Lighting based in Des Moines, IA is a highly reputable business who could 

complete the lighting design for the lookout areas, likely at a comparable cost to the options 

above. JTH Lighting could also be a potential source to complete the bridge lighting if that is a 

desired component of the bridge rehabilitation project. This business can be contacted at the 

following website: https://www.jthlighting.com/. 

Park Lighting 

Options for overhead park lighting are shown in the adjoining images. The light 

pole is similar to the current light poles in the park and will maintain the overall 

feel and authenticity of the park. The poles can be purchased at Light Poles Plus 

at the following website: https://lightpolesplus.com/8ft-4in-od-fluted-round-

straight-huntington-style-light-pole/.  

The recommended light fixture is different than what currently exists in the park. 

However, this top is still a decorative top that fits into the aesthetic of downtown 

Manchester. This light fixture can be purchased from Hubbell Lighting at the 

following website: https://www.hubbell.com/hubbelllightingci/en/ 

Products/Lighting-Controls/Commercial-Outdoor-Lighting/Decorative-Post-

Top/Providence-Small/p/220832.  

https://neoutdoor.com/holiday-shadow-pavilions/


 

A more modern overall lighting option is a different avenue for the City 

to pursue if they would like more of a change to the current lighting that 

can be found in the park. This modern style of light can be purchased 

from Cooper Lighting Solutions at the following website: 

https://www.cooperlighting.com/global/brands/invue/lxs-luxescape-arm-

mount.html.  

 

Appendix D - Permits 

 
A Floodplain Development Permit will be required 

for this project. Most of Shelly Park is located within 

the floodplain of the Maquoketa River, except for the 

eastern most area. This can be seen on the map to the 

right. The red and blue striped lines represent the 

floodway, the blue area is the 100-year floodplain, 

and the orange area is the 500-year floodplain. The 

design ensures that no fill will be added in the 

floodway during the construction of the amphitheater 

on the southern end of the park. Because the City of 

Manchester has been working to reduce the flood 

threat to their downtown area, this project has been 

carefully designed to not contribute to the existing 

problem. In fact, this project may provide a small, 

incremental improvement with the removal of the 

gazebo and lower retaining wall. Removing obstacles 

from the floodway will allow the Maquoketa River 

more room to expand when a flood event occurs. 

This will decrease the flood threat to Shelly Park and downtown Manchester. The new pavilion 

will be located in the 500-year floodplain, as opposed to the 100-year floodplain and floodway 

where the gazebo is now and will have a reduced chance of being impacted by flooding.  

 

 

 

 

 

 

 

 




