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Section I: Executive Summary

MVS Consultants is a team of students enrolled in the capstone design course at the 
University of Iowa.  They were requested to provide the City of Mason City, Iowa with a 
design plan for the Waterways Access and Development project. The goal of the project 
was to develop sites that would encourage access to the Winnebago River. The sites 
should also serve as an attraction to bring visitors to the town. Currently, the City of 
Mason City is working with WHKS & Co. of Mason City to reconstruct the dams 
throughout the Winnebago River. The final design presented is under the assumption that 
WHKS has completed construction, and that all dams are passable. 

The site locations suggested to MVS Consultants were 12th Street, East Park, and Asbury 
Park. Designs were completed for all three locations, forming a cohesive plan for the 
river. Each site also has the ability to function independently from the others, so 
construction could be phased if desired.  

Components in the final design of 12th Street include an access road, a parking lot with 
six stalls, stair entry to the river, a kayak rental store, and a bioretention basin to collect 
and filter storm water runoff. It is recommended that the access road and parking lot be 
constructed with concrete because of its longevity. Stone stairs will allow river access to 
kayakers and tubers. Larger boats should be prevented from accessing the river at this 
point, as the retrofitted dam will make the water too dangerous for them. The kayak 
rental store will provide the main draw to outside visitors. It should be constructed with 
concrete masonry units (CMUs) to avoid flood damage. The basin should be 1,930 square 
feet to properly manage stormwater runoff. MVS Consultants estimates the total cost of 
this site to be $288,100. 

Final design of East Park includes an access road, a parking lot with eleven stalls, stair 
entry to the river, a boat ramp, and a basin. Again, concrete is recommended for the 
access road and parking lot. Stone stairs will still allow river access to kayakers and 
tubers, but the boat ramp will allow additional access to trolling boats. The basin should 
be 1,650 square feet. MVS Consultants estimates the total cost of this site to be $141,140. 

Asbury Park is composed of an access road, a parking lot with eleven stalls, stair entry to 
the river, a boat ramp, and a basin. As with the other sites, concrete is the recommended 
material for the access road and parking lot. The stairway and boat ramp were designed 
similarly to the design in East Park. The basin should be 1,760 square feet. MVS 
Consultants estimates the total cost of this site to be $181,760. 

The estimated total combined cost of development at all three sites is $611,000. MVS 
Consultants believes that having multiple river access points is the best option for Mason 
City. This gives the kayakers the ability to choose the trip intensity that works best for 
them, drawing both families and enthusiasts to the river and the city. 
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Section II: Organization Qualifications and Experience 

1. Name of Organization 

MVS Consultants 

 

2. Organization Location and Contact Information 

Proposed Site 

East Park 

717 3rd St. NE 

Mason City, IA 50401 

 

Bidding Firm Headquarters 

MVS Consultants 

103 South Capitol St.  

Iowa City, IA 52240 

 

Project Manager 

Hunter Miller 

Email: hunter-miller@uiowa.edu 

Phone: (319) 404-1420 

 

3. Organization and Design Team Description 

MVS Consultants is a team of students enrolled in the capstone design course at the 
University of Iowa. The design team has the combined experience of twelve years with 
varying interests applicable to the Waterways Access and Development project. These 
interests include structures, water resources, and site design. Each team member 
specializes in a specific aspect of the civil engineering practice. Hunter Miller is our 
Project Manager focusing in hydraulics and water resources. Marri VanDyke offers 
Technological Support while specializing in structures. Paige Salz is the team’s Editor 
and she has experience in site design work. Together they form a well-rounded team 
capable of finding the most effective project design. 
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4. Description of Experience with Similar Projects 

The team at MVS Consultants is prepared to tackle any challenges associated with the 
Waterway Access and Development project because of our educational knowledge and 
past experiences. 

Hunter’s past experiences include three internships and a Water Resources Design 
project. At his first internship, Hunter assisted in job site supervision on grading, 
structural, and underground utility projects as well as cost estimation. His second 
internship experience involved the detailed inspection on bridge, culvert, and paving 
projects. As a part of this inspection, Hunter was also in charge of the daily inspection 
reports, collecting concrete and rock tickets, pile driving logs, and storm drainage reports. 
He carefully analyzed plans and specifications to check the contractor’s work. Hunter’s 
final internship position gave him experience in MicroStation where he designed a new 
trunk sewer system and HMA resurfacing project. He also observed bridge, sanitary 
sewer, HMA, and sidewalk replacements. While at the University of Iowa, Hunter 
performed a site development and design report as a part of the Water Resources Design 
course. This report consisted of a storm water management system for a new shopping 
center, park, and parking lot. Hunter’s experiences display a diverse background in site 
development, HMA implementation, and construction observation that will be beneficial 
for the Waterway Access and Development project. 

Marri has interned with the City of Muscatine’s Public Works Department. While there, 
she observed municipal airport and roadway paving operations. Marri also assisted on a 
new sidewalk surrounding an elementary school and park by designing the layout, 
calculating material quantities, and estimating associated costs. In her Design of Wood 
Structures class project, Marri designed an apartment building. She selected the layout 
and sizes of joists, beams, and trusses and calculated the deflection, shear, bending, and 
bearing stress in each of these elements. These analyses were compared to NDS 
requirements and accurate drawings were made in AutoCAD. Marri’s experience in 
municipal paving projects and wood structures will prove essential in the completion of 
this project. 

Paige’s previous experience comes from an internship in site development. While there, 
she specialized in site layout, grading, and utility placement. Paige has experience on a 
wide variety of lot uses as well as site constraints. These site constraints range from 
connecting to existing utilities and avoiding the disruption of wetlands. The internship 
has given her an understanding of working in floodplains and wetland mitigation, which 
will be crucial in this project. All of these drawings were done using AutoCAD Civil 3D 
software in which she is now highly proficient. 
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Section III: Design Services 

1. Project Scope 

The goal of the Waterway Access and Development project was to help the city create 
safe and useful access points, so tubers and kayakers can float through the entire city 
without disruption. Our task was to design access points that consisted of access roads, 
river landings, parking lots, and a shelter structure. MVS Consultants provided a site 
design of each location and provided storm water management at each location. A total of 
four tasks has been completed during the design of this project.  

The first task was to visit the potential sites and determine the best locations for access 
points and a possible shelter. As the team travelled between the different points, it was 
decided to provide access at all three potential locations, 12th Street, East Park, and 
Asbury Park. Having safe access at all these locations allows for versatility among float 
trips and will entice a wider variety of users.  

Secondly, the team created preliminary design concepts for each site. Alternatives that 
were considered include type of pavement and shelter. These alternatives are further 
analyzed in Section V of this report.  

The final design of each site contains an access road, parking lot, stone stairway, and 
storm water drainage plan. Additionally, boat ramps were implemented at East and 
Asbury Park as well as a kayak rental store at the 12th Street site. The rental store was 
placed at 12th Street because it is the northern-most site the team designed and it is the 
only one above the dam reconstruction that WHKS is performing.  

Finally, MVS Consultants took care of project management and coordination items 
including weekly updates, documentation of work done and to be done, and cost 
estimates.  

2. Work Plan 

The work plan for this project has been displayed with the use of a Gantt chart. The Gantt 
chart graphically displays the timeline of the tasks shown above in the project scope 
section and can be seen in Appendix A. 
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Section IV: Constraints, Challenges and Impacts 

1. Constraints

Some constraints faced in the design of the Waterway Access and Development project 
included space, time, budget, honoring the applicable safety codes, and the three dams. 
Space constraints on site were set by the city park property lines, the Winnebago River, 
and Willow Creek. The existing park infrastructure was also a constraint because 
disturbing existing playgrounds, trails, gardens, and roads running through the park was 
undesirable. The time frame for design provided a third constraint. Ninety percent 
completed plans were due on April 20th and final plans will be due on May 4th of this 
year. A budget was not specified, but construction materials and phasing were optimized 
throughout the design to avoid overspending. As professional engineering students, we 
were required to follow the appropriate codes as specified by the American Concrete 
Institute (ACI), American Society of Civil Engineers (ASCE), Americans with 
Disabilities Act (ADA), Statewide Urban Design and Specifications (SUDAS), Iowa 
Department of Natural Resources (IDNR), and the National Design Specification (NDS) 
to protect the safety and well-being of the community. All design work done complied 
with these design standards and any others the team deemed applicable. Finally, the two 
low-head dams and one elevated dam provided a constraint on our design criteria. The 
team verified they are being removed by another firm called WHKS & Co. also of Mason 
City. Once dam renovations are in place, our team will verify safe access to the 
Winnebago River.

2. Challenges

Design challenges included working in a floodplain, other environmental considerations, 
and public acceptance of the design. The Winnebago River’s floodplain impedes on all 
three properties, as shown by the flood plain maps in Appendix B. Because of the 
floodplain impedance, all infrastructure was designed to be resilient to flooding events 
and highly variable water levels. The variability of the water levels greatly impacted our 
access in all considered locations. Other environmental concerns arose when working 
next to the river including public safety and habitat for wildlife. Precautions were taken to 
limit the negative effects of constructing in a natural area. A final challenge involved 
public acceptance of the design. As discussed, this has been left for the City to manage 
after preliminary design plans have been submitted. After city review, it was agreed that 
public comments would be taken at that time.

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

As mentioned in the project challenges section, public acceptance and societal impact was 
an important consideration during the design. The design team believes that better access 
to the Winnebago River and further infrastructure in East Park will benefit society. 
However, some societal impacts considered include population characteristics, property 
rights, and sustainable practices. Impacts to population characteristics considers how all 
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diverse populations will use the spaces. The sites will provide an updated gathering space 
for the community and a seamless connection to nature. The project may also entice 
visitors and businesses to come to the city and promote use of the waterway. These 
access locations will bring about all types of people, including fisherman and families, 
looking to spend some time on the water. Property rights for adjacent property owners 
was also considered. Locations of these access points were chosen to limit impedance on 
or near private property. Each site is owned by the city and is not adjacent to private 
establishments. Therefore, negative impact on private property will be avoided. Finally, 
sustainable practices were established to avoid negative societal and environmental 
impacts. Sustainable practices were incorporated into the sites’ stormwater management 
practices. Sheet flow from the parking lots will carry all pollutants into bioretention 
basins where they will be filtered out through natural mediums. Also, sustainable 
practices were enacted by avoiding the development of greenfields. Each city site is 
currently a gravel park site which reduces the amount of disturbance to untouched 
ground. By considering public acceptance and societal impacts through population 
characteristics, property rights, and sustainable practices, MVS can provide a well-
rounded and thoughtfully designed product to the client. 
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Section V: Alternative Solutions that were Considered 

The final design of each site contains an access road, parking lot, stone stairway, and 
storm water drainage plan. Additionally, boat ramps were implemented at East and 
Asbury Park as well as a kayak rental store at the 12th Street site. The rental store was 
placed at 12th Street because it is the northern-most site the team designed and it is the 
only one above the dam reconstruction that WHKS is performing. Aside from the 
structure, each park component had multiple design alternatives. 

Both concrete and asphalt were considered for the parking lot and access roads. Asphalt 
is less expensive, but it also requires more frequent maintenance than concrete. Also, the 
sites will primarily be used in the summer when an asphalt parking lot would generate the 
most heat. Excess heat generation is not only bad for the environment, but it is not ideal 
for barefooted patrons of the parks either. Because of these factors, we recommend using 
concrete in the final design.  

A boat ramp or fishing dock were options originally proposed for the boat launch. Having 
only a dock would provide a place to fish while preventing larger boat traffic. We instead 
suggest having boat ramps at East and Asbury Park to give trolling boats access to the 
river. There should not be a boat ramp at the 12th Street site as the dam reconstruction is 
dangerous for boats larger than a canoe or kayak. To separate tube and kayak access from 
boat access, stone stairways are present at all three sites.  

Possible alternatives to the kayak rental store were a gazebo or picnic shelter. Gazebos 
can add charm to a park, and they are less expensive than picnic shelters. A picnic area 
would provide a place to eat, which the community would appreciate. Both of these 
options are already present in East Park and unsheltered picnic tables are currently at all 
three locations. The rental store was chosen because it will give more people an 
opportunity to use the river and bring new business into town. This business and the dam 
reconstruction will likely be a source of revenue through increased tourism through the 
city. All of these factors contributed to the team’s decision to choose the rental structure 
over a gazebo or picnic shelter at 12th Street.   

When designing the kayak rental store, wood, steel, and concrete masonry units (CMUs) 
were considered as building materials. Wooden structures blend in best with natural 
surroundings and are also the cheapest to build. Steel can provide extra strength with a 
modern appearance, but it costs more than wood. Our recommendation is to utilize 
masonry units in a way that fits in with the Frank Lloyd Wright architecture seen 
throughout the city. The structure will be in the flood zone, so choosing masonry units 
over wood will reduce risk of flood damage. 

In depth details of the final design elements can be found in the following section. 
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Section VI: Final Design Details 

Access Roads 

Access roads were designed to a standard 24 ft. width for two-way traffic. Since Asbury 
Park was designed for one-way traffic, 16 ft. lanes were used. The added width allows 
more flexibility for trailer movements without encouraging two-way traffic. These design 
concepts comply with Ch. 5 of SUDAS and the Iowa DNR Water Trails Manual.  

The driveways to the parks connect to current road infrastructure at existing grades to 
minimize grading. The proposed driveways were placed at existing road connections or at 
locations that are easily visible to encourage park use. Where possible, access roads have 
a positive grade inward to prevent storm water from the street draining down the 
driveways and into the parks. For paved drives, running slopes shall not exceed 5% and 
cross slopes shall not exceed 2% for user comfort. These ideas comply with Ch. 5 of 
SUDAS and the IDNR Water Trails Manual. The grading sheets are attached as a part of 
the complete drawing set in Drawings 2, 4, and 6.  

Access roads are designed and priced to be either concrete or asphalt. MVS Consultants 
included both prices in the cost estimate as a part of Appendix C. For more pavement 
selection details, consult Drawings 12 and 13. 

Parking Lots 

The parking lots for all three parks were designed to be accessible to people with 
disabilities. According to the Iowa DNR Water Trails Manual, one accessible stall is 
required for every five 10 ft. stalls. The accessible stall shall be 16 ft. wide to 
accommodate van lifts and wheelchair access. All car stalls are 20 ft. long. East Park and 
Asbury Park both have 40 ft. trailer parking stalls because of the boat ramp access 
provided. Vehicle mobility has been verified using AutoDesk’s AutoTurn software at all 
three locations with both passenger vehicles and vehicles pulling boat trailers. Since 
MVS consultants recommended concrete finishes on the driveways and parking lots, 
finish grades were adjusted to allow for proper drainage. As with the access roads, 
running slopes shall not exceed 5% and cross slopes shall not exceed 2%. The grading 
sheets in Drawings 2, 4, and 6, prove that the design slopes comply with industry 
standards. The parking lots are designed to drain to the bioretention basins shown at each 
property. Each parking lot was designed with PCC and asphalt. For the pavements to 
comply with SUDAS 8B-1, they must each be 6 in. thick on 12 in. of prepared subgrade. 

Boat Ramps 

Boat ramps at East and Asbury Parks were designed in accordance with the Iowa DNR 
Water Trails Manual. This document specified that boat ramps have 14 ft. widths and that 
they be installed in two distinct sections. The first section, the one that connects to the 
rest of the parking lot, is called the launch slope. The launch slope is to be kept as close 
to 8% grade as possible. An eight percent launch slope was achieved at both ramp sites. 
The launch slope has one 20 ft. section followed by one 10 ft. section that can be cast in 
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place. The final portion of the ramp is the transition section because it completes the 
transition from land to water. The transition slope is 14% as recommended by the DNR 
and shall be precast concrete. The entirety of the ramp shall be grooved, non-skid 
concrete to prevent dangerous launch skids. The ramps shall be between 30 and 45 
degree angles to the river bank to minimize maintenance and provide a reasonable launch 
angle. Water from the parking ramp shall not drain down the boat ramp and into the river. 
This is achieved by a slight positive grade at the head of the launch slope. This grade 
prevents water from running down the boat ramp and is instead directed into the basins. 
Cross-section and plan view drawings of the boat ramps are shown in Drawings 9 and 10. 

Stairways 

Stairways were also designed according to Iowa DNR standards. The Iowa DNR Water 
Trails Manual specifies a simple construction of timber beams, concrete, and slab stone 
as detailed in Drawings 8, 9, and 10. The stairs are meant for pedestrian access instead of 
sharing a boat ramp with vehicles for safety reasons. The bottom stair elevations at all 
three sites were determined by average water elevations. Then stairs were carried on in 1 
ft. lifts until a top elevation was achieved that could provide satisfactory sidewalk slopes. 
East Park's stairs are 3 ft. wide while Asbury and 12th Street have 2 ft. wide stairs because 
of the extremely flat nature of East Park's existing grades. Great care was taken to keep 
grades as close to existing as possible to minimize costs and environmental impacts. The 
stairways will provide safe pedestrian access to the river at all three park locations within 
Mason City.  

Stormwater Management 

Stormwater management for each access location was handled in similar fashion. The 
goal of stormwater management at each location was to limit the 5-year post-
development runoff to no more than the 5-year pre-development runoff by on-site 
treatment. Pre and post-development runoff calculations were completed using the 
modified rational method which incorporates the time of concentration. Stormwater 
runoff for all impervious improvements at each site was classified as sheet flow for the 
first 100 ft. of drainage and then classified as shallow concentrated flow for drainage 
distances exceeding 100 ft. Iowa SUDAS sections 2B-3 and 2B-4 were consulted to 
complete these calculations. Three site locations produced many values, so results for pre 
and post-development runoff calculations and site specific details can be found in 
Appendix D.  

As required by the Iowa DNR Water Trails Manual, the main concern for runoff at river 
access locations is to minimize pollutant discharge into nearby bodies of water by 
treating the water quality volume. Water quality volume for each access location was 
calculated using the short cut method as specified by Chapter 2, Section 1 of the Iowa 
Stormwater Management Manual. Results from these calculations are provided in 
Appendix D. The Iowa DNR Water Trails Manual recommends use of bioretention cells 
to treat runoff at waterway access locations and the manual was consulted for all aspects 
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of the cells. Stormwater runoff is directed into these cells via sheet flow and runoff is 
infiltrated into selected engineering soils. The bioretention cells incorporate an 
engineering soil mix that is composed of 40% compost, 40% sand, and 10 to 20% loamy 
soil. This layer of soil is covered with shredded hardwood mulch and selected cover 
plants. Each bioretention cell will have a 2 ft. ponding area and will maintain 1 ft. of 
freeboard as required by SUDAS. The cover plants were selected based off height and 
color and are native to the region but not invasive. Little Bluestem, Butterfly Milkweed, 
and Turtlehead Seed were selected from tables of Iowa DNR recommended plants for 
bioretention cells. A typical cross-section of the bioretention cells can be found in 
Drawing 8. 

Although the main use of each basin is to limit pollutants, SUDAS recommends that 
infiltration basins are sized for a 100-year storm event. Each bioretention basin was sized 
to hold the difference between the 100-year flood and 5-year predevelopment runoff. The 
storage capacity of each basin was higher for the 100-year flood than the water quality 
volume, so the 100-year flood controlled the sizing. Results from these calculations are 
provided in Appendix D.  

The Asbury Park (Drawings 5, 6, and 10) and East Park (Drawings 3, 4, and 9) accesses 
are located at low elevations that are very close to the river. Outflow channels were 
provided at these locations, but erosion control measures were not included. This is 
because if the 100-year flood is exceeded, these locations will be completely flooded, and 
erosion control measures would have no effect. This will save in cost and prevent further 
clean-up after flood events. The 12th Street access (Drawings 1, 2, and 8) is much higher 
in elevation than the other two accesses. Rip-rap outlet protection was utilized at this 
location for any flows exceeding the 100-year flood. Quantities for materials used for 
stormwater treatment were estimated using AutoCAD Civil 3D.  

Structure Foundation Footing 

To determine the required footing dimensions, the applied loading was calculated first. 
The applied dead load was found to be 29 kip and live load was taken as 10 kip. ASCE 
Chapter 7 was referenced when calculating a snow load equal to 18.5 kip. The envelope 
procedure was utilized when calculating a wind load of 0.35 kip, as is laid out in ASCE 
Chapter 28. After the necessary loading was found, the footing was designed based on 
ACI 318-99 and a soil bearing capacity of 3,000 psf. The footing requires a thickness of 
5.5 in., a width of 2.5 ft., and extensions of 1 ft. Three #3 bars are required at the top and 
bottom of the footing. See Appendix E for the supporting design calculations and 
Drawing 11 for a detailed cross section of the footing. 

Structure Trusses 

The trusses were designed with equations from Chapter 3 of the NDS Wood Construction 
manual. Reference design values were found in Chapter 4 of the NDS Supplement. The 
selected truss shape is a 4/3 Fink Truss, with all members constructed using 2x4s. 
Lumber used for construction should be Select Structural Douglas Fir. See Appendix F 
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for the supporting design calculations via Medeek Truss Designer. Details on the truss are 
shown in Drawing 11. Structural renderings can also be found as a part of Appendix G.  
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Section VII: Engineer's Cost Estimate 

Cost estimates for this project were completed individually for each access location. 
RSMeans Cost Handbooks were consulted for pricing of materials needed to complete 
construction. Typical contingency fees (10%) and engineering fees (20%) were assumed 
and included in the cost estimate. Alternative estimates were also completed for asphalt 
pavement alternatives as well as estimates for construction with and without a shelter 
structure at the 12th Street access. A complete cost estimate can be found as a part of 
Appendix C, but a summary of values can be found in Tables 1 through 3 below.  

 

   Table 1: Cost Summary of 12th Street Location 

12th Street 
Alternatives Total Cost 

PCC & Shelter $288,000 
PCC & No Shelter $206,000 

HMA & Shelter $232,500 
HMA & No Shelter $150,000 

 

    Table 2: Cost Summary of East Park Location 

East Park 
Alternatives Total Cost 

PCC $182,000 
HMA $117,500 

 

  Table 3: Cost Summary of Asbury Park Location 

Asbury Park 
Alternatives Total Cost 

PCC $141,000 
HMA $78,000 
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Appendix A 

Gantt Chart 

 



Gantt Chart

Gantt Chart Template © 2016 by Vertex42.com.

MVS Consultants
Project Lead:

Project Start Date: ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

Display Week:

WBS Task Lead
Work 
Days M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F

1

1.1 Project Scope Summary Hunter Miller 8

1.2 Similar Work Summary Paige Salz 8

1.3 Team Meetings for Data Collection Hunter Miller 8

1.4 Proposal Hunter Miller 10

1.5 Site Visit Meeting Agenda Hunter Miller 8

2

2.1 Team Meetings for Conceptual Designs Hunter Miller 17

2.2 Site Visit Hunter Miller 1

3

3.1 Assessment of Existing Conditions Hunter Miller 12

3.2 Conceptual Design of Alternatives Hunter Miller 18

3.3 Summary of Alternatives Paige Salz 22

3.4 Review Meeting to Discuss Alternatives Hunter Miller 22

4

4.1 Complete Design Hunter Miller 35

4.2 Design Report Paige Salz 35

4.3 Design Drawings Marri VanDyke 35

4.4 Project Poster Paige Salz 35

4.5 List of Materials and Quantities Marri VanDyke 35

4.6 Cost Estimate Hunter Miller 35

4.7 Revisions or Design Aspects Paige Salz 2

4.8 Final Report, Drawings and Poster Hunter Miller 10

4.9 Final Design Presentations Hunter Miller 15

5

5.1 Administration and Coordination Hunter Miller 80

5.2 General Communication Marri VanDyke 80

5.3 Documentation of Work-to-date Paige Salz 80

                       MVS Consultants

Waterways Access and Development

Week 5 Week 6 Week 7

2 / 26 / 18 3 / 5 / 18

Week 1 Week 2 Week 3 Week 4

1 / 22 / 18 1 / 29 / 18 2 / 5 / 18 2 / 12 / 18 2 / 19 / 18

Design

Project Management and Coordination

Field Assessment and Concept Development

Project Kickoff and Data Collection

Design Concept Development

Hunter Miller

01/22/18

1

MVS Consultants 19
15

psalz
Text Box



Gantt Chart, cont.

## ## ## ## ##

M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F

Week 14

4 / 30 / 18

Week 15

5 / 7 / 18

Week 10

4 / 2 / 18

Week 8

3 / 12 / 18

Week 8

3 / 19 / 18

Week 9 Week 13

4 / 23 / 183 / 26 / 18

Week 11

4 / 9 / 18

Week 12

4 / 16 / 18

MVS Consultants  21
16

psalz
Text Box
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Appendix B 

Floodplain Maps 
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Appendix C 

Cost Estimate 

 



Item Unit Quantity Unit Price Total
6" PCC Class C cy 279.00 $200.00 $55,800.00
4" PCC Class C cy 21.00 $242.00 $5,082.00

Class A Granular Subbase ton 781.00 $21.00 $16,401.00
Turtlehead Seed acre 0.03 $12,121.21 $400.00

Little Bluestem seed acre 0.01 $130.00 $1.69
Butterfly Milkweed seed acre 0.04 $12,500.00 $500.00

Engineered Soil Mix cy 130.00 $35.00 $4,550.00
Medium aggregate concrete sand cy 78.00 $29.50 $2,301.00

Shredded hardwood mulch sy 160.00 $3.86 $617.60
Painted Pavement Markings, 4" lf 100.00 $0.34 $34.00

6"x6" Recycled Timbers lf 160.00 $10.95 $1,752.00
Slab Stone Ramp Stairs ea 2.00 $150.00 $300.00

3/8" Gravel Mix ton 2.10 $28.50 $59.85
Armoring (Rip-rap) ton 33.00 $32.50 $1,072.50

1/2" Rebar Stakes (30" length) lf 50.00 $1.00 $50.00
16" Timber Screws ea 14.00 $5.00 $70.00

Landscape Filter Fabric (18"x100' roll) ea 1.00 $58.50 $58.50
Geoweb sf 10.00 $3.40 $34.00

Crushed Limestone ton 0.40 $45.00 $18.00
Fill cy 4145.00 $2.80 $11,606.00

Borrow cy 4145.00 $10.00 $41,450.00
Silt Fence lf 403.00 $2.11 $850.33
Waddles lf 100.00 $2.00 $200.00

Accessible Stall Symbol ea 1.00 $58.50 $58.50
Clearing and Grubbing acre 0.25 $6,850.00 $1,712.50

Mobilization ea 1.00 $12,937.61 $12,937.61
HMA Pavement, 6" ton 565.00 $23.00 $12,995.00

Grass Seeding acre 4.00 $6.50 $26.00
Accessible Parking Sign and Post ea 1.00 $276.00 $276.00

Basic CMU Units blocks 394.00 $3.50 $1,379.00
Split-Face CMU Units blocks 965.00 $1.25 $1,206.25

Normal Weight Concrete cy 28.50 $108.00 $3,078.00
Rebar ft 888.00 $0.75 $666.00

Trusses ea 20.00 $230.00 $4,600.00
Roof underlayment ea 2.00 $80.00 $160.00

Asphalt Shingles ea 130 $90.00 $11,700.00
Foam Insulation fbm 13525.00 $1.50 $20,287.50

5/8 Plywood OSB (4'x8') ea 40 $30.00 $1,200.00
5/8 Drywall (4'x8') ea 38.00 $15.00 $570.00

Windows (48"x12") ea 10 $150.00 $1,500.00
Windows (24"x12") ea 1.00 $100.00 $100.00

Doors (32") ea 3 $400.00 $1,200.00
Garage Door (8'x10') ea 1.00 $750.00 $750.00

Lighting ls 1 $5,000.00 $5,000.00
Ductwork ls 1.00 $5,000.00 $5,000.00
Plumbing ls 1 $5,000.00 $5,000.00

$221,615.83

$22,161.58
$44,323.17

$288,100.58

$205,684.81
$232,454.08
$150,038.31

Total Project Cost (PCC & No Shelter)
Total Project Cost (HMA & Shelter)
Total Project Cost (HMA & No Shelter)

20% Engineering and Administration
Total Project Cost (PCC & Shelter)

10% Contingencies

12th Street

Total
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Item Unit Quantity Unit Price Total
6" PCC Class C cy 320.00 $200.00 $64,000.00
4" PCC Class C cy 4.70 $242.00 $1,137.40

Class A Granular Subbase ton 872.00 $21.00 $18,312.00
Turtlehead Seed acre 0.04 $12,121.21 $424.24

Little Bluestem seed acre 0.01 $130.00 $1.82
Butterfly Milkweed acre 0.02 $12,500.00 $287.50
Engineered Soil Mix cy 139.00 $35.00 $4,865.00

Medium aggregate concrete sand cy 84.00 $29.50 $2,478.00
Shredded hardwood mulch acre 0.04 $3.86 $0.14
Painted Pavement Markings lf 280.00 $0.34 $95.20
10'x6"x6" Recycled Timbers ea 8.00 $10.95 $87.60

Slab Stone Ramp Stairs ea 2.00 $150.00 $300.00
3/8" Gravel Mix ton 1.00 $28.50 $28.50

Armoring (Rip-rap) ton 32.00 $32.50 $1,040.00
1/2" Rebar Stakes (30" length) ea 10.00 $1.00 $10.00

Clearing and Grubbing acre 0.10 $6,850.00 $685.00
HMA Pavement, 6" ton 630.00 $23.00 $14,490.00
16" Timber Screws ea 6.00 $5.00 $30.00

Landscape Filter Fabric sf 50.00 $58.50 $2,925.00
Geoweb sf 12.00 $3.40 $40.80

Crushed Limestone ton 0.60 $45.00 $27.00
Fill cy 2623.00 $2.80 $7,344.40

Borrow cy 2623.00 $10.00 $26,230.00
Silt Fence lf 355.00 $2.11 $749.05
Waddles lf 100.00 $2.00 $200.00

Accessible Space ea 1.00 $58.50 $58.50
Mobilization ea 1.00 $8,156.76 $8,156.76

Grass Seeding acre 4.00 $6.50 $26.00
Accessible Parking Sign and Post ea 1.00 $276.00 $276.00

$139,815.90

$13,981.59
$27,963.18

$181,760.68

$117,397.68

Total Project Cost (PCC)

Total Project Cost (HMA)

East Park

Total

10% Contingencies
20% Engineering and Administration
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Item Unit Quantity Unit Price Total
6" PCC Class C cy 317.00 $200.00 $63,400.00
4" PCC Class C cy 8.50 $242.00 $2,057.00

Class A Granular Subbase ton 867.00 $21.00 $18,207.00
Turtlehead Seed acre 0.03 $12,121.21 $303.03

Little Bluestem seed acre 0.02 $130.00 $2.08
Butterfly Milkweed acre 0.05 $12,500.00 $675.00
Engineered Soil Mix cy 101.00 $35.00 $3,535.00

Medium aggregate concrete sand cy 61.00 $29.50 $1,799.50
Shredded hardwood mulch acre 0.03 $3.86 $0.10
Painted Pavement Markings lf 260.00 $0.34 $88.40
10'x6"x6" Recycled Timbers ea 5.00 $10.95 $54.75

Slab Stone Ramp Stairs ea 2.00 $150.00 $300.00
3/8" Gravel Mix ton 0.40 $28.50 $11.40

Armoring (Rip-rap) ton 28.30 $32.50 $919.75
1/2" Rebar Stakes (30" length) ea 8.00 $1.00 $8.00

16" Timber Screws ea 4.00 $5.00 $20.00
Landscape Filter Fabric sf 20.00 $58.50 $1,170.00

Geoweb sf 10.00 $3.40 $34.00
Crushed Limestone ton 0.40 $45.00 $18.00

Excavation cy 677.00 $3.10 $2,098.70
Cut from site cy 677.00 $10.00 $6,770.00

Silt Fence lf 465.00 $2.11 $981.15
Waddles lf 100.00 $2.00 $200.00

Accessible Space ea 1.00 $58.50 $58.50
HMA Pavement, 6" ton 640.00 $23.00 $14,720.00

Mobilization ea 1.00 $5,556.87 $5,556.87
Grass Seeding acre 4.00 $6.50 $26.00

Accessible Parking Sign and Post ea 1.00 $276.00 $276.00
$108,570.22

$10,857.02
$21,714.04

$141,141.29

$77,857.29

Total Project Cost (PCC)

Total Project Cost (HMA)

Asbury Park

Total

10% Contingencies
20% Engineering and Administration
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Appendix D 

Stormwater Calculations 
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Table D1: Design Calculation Results for 12th Street Access 

12th Street 
Site Area (acres) 2.05 

Pre-Development Time of Concentration (minutes) 11.73 (10) 
Post-development Time of Concentration (minutes) 4.22 (5) 

5-year Pre-Development Runoff (cfs) 5.92 
5-year Post Development Runoff (cfs) 8.95 

Water Quality Volume (ft3) 2140 
100-year Required Bioretention Storage (ft3) 3769 

Table D2: Design Calculation Results for East Park Access 

East Park 
Site Area (acres) 1.56 

Pre-Development Time of Concentration (minutes) 16.42 (15) 
Post-development Time of Concentration (minutes) 3.86 (5) 

5-year Pre-Development Runoff (cfs) 3.98 
5-year Post Development Runoff (cfs) 6.86 

Water Quality Volume (ft3) 1702 
100-year Required Bioretention Storage (ft3) 3261 

Table D3: Design Calculation Results for Asbury Park Access 

Asbury Park 
Site Area (acres) 1.65 

Pre-Development Time of Concentration (minutes) 14.01 (15) 
Post-development Time of Concentration (minutes) 2.47 (5) 

5-year Pre-Development Runoff (cfs) 4.28 
5-year Post Development Runoff (cfs) 7.34 

Water Quality Volume (ft3) 1927 
100-year Required Bioretention Storage (ft3) 3468 
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Appendix E 

Structural Footing Design Calculations 



Assumptions

� Building satisfies wind born debris provisions, is simple diaphragm,
enclosed, regular shaped, not flexible, aerodynamically stable,
symmetrical, gable roof, and exempt from torsional load cases.

≔fc' 3 ksi

Calculations

�
�
�
�
�

Risk category II

Exposure type C
≔Kzt 1.0

Dead Load

≔fy 60 ksi

Upper Roof:

Shingles:  2 psf

5" thick foam insulation: 0.21 psf

Waterproof underlayment: 0.7 psf

5/8" plywood sheathing: 2 psf

Roof framing:

≔SG 0.49 specific gravity of Douglis Fir

=⋅⋅⋅0.49 62.43 ―――
⋅1.5 5.5

144
―
12
24

0.876    psf

Total: =++++2 psf 0.21 psf 0.7 psf 2 psf 0.876 psf 5.786 psf

Convert to Horizontal Plane

4:12 roof pitch ≔θ 18.43 °

=――――
5.786 psf
cos ((θ))

6.099 psf

Convert to Pounds

≔UR =――――――――
⋅⋅6.099 psf 40 ft 30 ft

2
⎛⎝ ⋅3.659 103 ⎞⎠ lbf

Lower Roof

Non-Commercial Use Only
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Lower Roof

6" thick foam insulation: 0.252 psf

5/8" gypsum wall board: 2.75 psf

Lighting: 1.5 psf

Duct allowance: 4 psf

Piping alowance: 1.5 psf

Weight of garage door: =――――
112 lbf

⋅40 ft 30 ft
0.093 psf

Total: =+++++0.252 psf 2.75 psf 1.5 psf 4 psf 1.5 psf 0.093 psf 10.095 psf

Convert to Pounds

≔LR =――――――――
⋅⋅10.095 psf 30 ft 40 ft

2
⎛⎝ ⋅6.057 103 ⎞⎠ lbf

Walls

Masonry Units (Unfilled)

=―――
⋅10 12
8

15 blocks tall

=―――
⋅30 12
16

22.5 blocks wide

=―――――
⋅⋅35 lbf 15 22.5

30
393.75 lbf

Mortar

=⋅⋅⋅―――
135 lbf

ft 3
13 in 6 in 8 in 48.75 lbf per block

=――――――
⋅⋅48.75 lbf 15 22.5

30
548.438 lbf

Total: ≔W =+393.75 lbf 548.438 lbfs 942.188 lbf

Balanced Snow Load (ASCE Chapter 7)

Non-Commercial Use Only
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Balanced Snow Load (ASCE Chapter 7)

Risk Category and Importance Factor

3 to 300 people: Risk category II
  Therefore,

≔Is 1.00

Select ground snow load

Mason City, Iowa: ≔pg 40 psf

Determine roof snow load factors

Terrain category C, partially exposed: ≔Ce 1.0

Structure kept just above freezing: ≔Ct 1.1

Cold roof with 4:12 slope: ≔Cs 1.0

Calculate balanced snow load

≔ps =⋅⋅⋅⋅⋅0.7 Cs Ce Ct Is pg 30.8 psf

Convert to Pounds

≔ps =―――――
⋅⋅ps 40 ft 30 ft

2
18.48 kip

Total Dead Load

≔D =+++UR LR W ps 29 kip

Wind Load (ASCE Chapter 28)

Non-Commercial Use Only
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Wind Load (ASCE Chapter 28)
Define Variables

≔LHD 30 ft Least horizontal dimension

≔he 10 ft Height to the eave

≔hp 14.33 ft Height to peak

≔V 115 ――
mile
hr

Risk category II wind speed for Mason City 

Design Calculations

Case A is more conservative than Case B

≔h =⋅―
1
2

⎛⎝ +he hp⎞⎠ 12.165 ft

<h 60 ft

<h LHD Building is low rise.

≔θ =atan
⎛
⎜
⎝
―
5
15

⎞
⎟
⎠

18.435 ° <  45    OK

All conditions are met, use the envelope procedure

Use mean roof height of 15 ft to find for exposure C from ASCE Figure 28.6-1λ
(Lowest height in table)

≔λ 1.21

Determine Pressure Coefficients

=V 115 ――
mile
hr

=θ 18.435 °

Use =20 to avoid interpolation (more conservative)θ °

≔A' 29 ――
lbf

ft 2
≔E' -25.2 ――

lbf

ft 2

≔F' -17.5 ――
lbf

ft 2
≔B' -7.7 ――

lbf

ft 2

Non-Commercial Use Only
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≔B' -7.7 ――
lbf

ft 2
≔F' -17.5 ――

lbf

ft 2

≔C' 19.4 ――
lbf

ft 2
≔G' -17.5 ――

lbf

ft 2

≔D' -4.2 ――
lbf

ft 2
≔H' -13.3 ――

lbf

ft 2

Adjust for height, exposure, and topography

≔A =⋅⋅A' λ Kzt 35.09 ――
lbf

ft 2
≔E =⋅⋅E' λ Kzt -30.492 ――

lbf

ft 2

≔B =⋅⋅B' λ Kzt -9.317 ――
lbf

ft 2
≔F =⋅⋅F' λ Kzt -21.175 ――

lbf

ft 2

≔C =⋅⋅C' λ Kzt 23.474 ――
lbf

ft 2
≔G =⋅⋅G' λ Kzt -21.175 ――

lbf

ft 2

≔D =⋅⋅D' λ Kzt -5.082 ――
lbf

ft 2
≔H =⋅⋅H' λ Kzt -16.093 ――

lbf

ft 2

Use =⋅⋅A 10 ft 1 ft 0.351 kip

Calculate width of end zone

≔a1 =⋅0.1 LHD 0.914 m ≔a2 =⋅0.4 h 1.483 m

≔a =min ⎛⎝ ,a1 a2⎞⎠ 0.914 m =⋅0.04 LHD 0.366 m

≥a 1.2 ft ≤a 3 ft OK

Width of End Zone
≔w =⋅2 a 1.829 m

Non-Commercial Use Only
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Appendix F 

Structural Truss Design Calculations 
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Appendix G 

Structural Renderings 
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Figure G1: Isometric View of Structure 
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Figure G2: Elevation View of Structure 

 

 

Figure G3: Side Elevation View of Structure 
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Transverse
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Thickness
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20'5

TRANSVERSE JOINT REQUIREMENTS

3

2
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2

3
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2

2

3

2

Profile Grade

2.0
%

QUARTER POINT JOINTING

THIRD POINT JOINTING

GUTTERLINE JOINTING

8'-0"

6'-6"

7'-6"

6'-6"

7'-6"

6'-6"

8'-0"

6'-6"

31' Back to Back

26' Back to Back

31' Back to Back

26' Back to Back

31' Back to Back

26' Back to Back

12'-6"

10'-0"

10'-6"

 8'-6"

1

Profile Grade

Profile Grade

12'-6''

10'-0''

10'-0''

 9'-0''

2.0%

1

1

1

1

1

10'-6"

 8'-6"

2.0
%

2.0%

2.0
% 2.0%

1

2

3

4

5

4

C

C

CD

12'

15'

15'

5

5

6"

7"

8"

9"

≥10"

3'-0'' 3'-0"

2'-0" 2'-0"

2'-0"2'-0"

2'-0" 2'-0"

5

5

5

1

6 inch standard curb.

BT, KT, or L joint depending on

pavement thickness and construction

staging.

Subbase or subgrade as specified.

Unless otherwise specified in the

contract documents.

No dowels within 24" of the back of

curb.  With gutterline joint, place

first dowel 6 inches from the joint.

See Figure 7010.101, Sheet 8.
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6 inch standard curb and gutter.

Subbase or subgrade as specified.

1

2

31' Back to Back

26' Back to Back

2.0
%

2.0%
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5'-0" min.

Existing

Sidewalk

Parking

Cross Slope Transition

Segment (where necessary)

Curb ramp requirements:

1.  Maximum curb ramp slope

     of 8.3%, or

Grade Break

REVISION

SHEET _1 of _1

7030.204

GENERAL FEATURES

OF AN ACCESSIBLE SIDEWALK

Grade Break
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Space

1

1

1
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Special

Shaping

Special

Shaping

Detectable Warning

Key

Turning Space

Curb Ramp

Grass

Perpendicular Curb

Ramp Slope:

6.25% (target)

8.3% (max)
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'
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.

2.  Minimum length of 15'-0"

     at any constant slope

Passing

area if

sidewalk

is less than

5'-0" wide.

Space passing area at

200'-0" (max.) intervals.

(Required for new

construction)

Match existing

sidewalk cross slope.

2

10-20-15

3

3

3

Match pedestrian street crossing slope,

or flatter.

Minimum 4 feet by 4 feet.  Target cross

slope of 1.5% with a maximum cross

slope of 2.0%.

Target cross slope of 1.5% with a

maximum cross slope of 2.0%.
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