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Section I: Executive Summary 
Since 1972, Jefferson County Conservation has stewarded more than 1,400 acres and 12 different 

sites in southwest Iowa. Its most popular park is Jefferson County Park, which has a network of 
trails and a campground. Our team of University of Iowa Civil and Environmental Engineering 
students is excited to share this proposal for the Jefferson County Conservation Area 

Campground Redevelopment. This is a multi-faceted project that aims to meet the need of 
Jefferson County Park's  many visitors.

Our design can be broken down into singular design elements. The scope of the design 

our engineers provided is as follows: two year-round cabins, a multi-use lodge, extension of 

key connecting roads, parking lots to serve the new buildings, a playscape area, extension of 

utilities for updated structures, and a grading plan. 

Year-Round Cabin Design 

Our design includes two identical cabins for year-round rental, both incorporating a green 

24-gauge metal gable roof at a 9"/12" pitch. These roofs will incorporate a 1' overhang, and a 2' 

overhang over the largest windows, which are designed to emphasize the beauty of the park. The 
West and North cabins face toward their respective views of the park. The exterior walls will 

utilize a darker wood siding to blend well with the park's natural environment. Each cabin will 

feature a two-bedroom space, kitchen, living room, bathroom, mechanical room, and a lower 

walk out patio. They are also designed with a wraparound porch that has an ADA accessible 

ramp. Each cabin is 1818 square foot, large enough for parties of 8 to 10 guests.

Multi-Use Lodge Design 

Our client requested we focus on a multi-use lodge that can host over 300 visitors for special 

events, including weddings. It can also serve as a nature educational center. The lodge design is 

a 2-story 24-gauge metal roof building, with a wood siding exterior and multiple wood 

columns, including two craftsman columns with stone facade at the front entryway. The lodge's 

main focal point is the 4,600 square foot event center, that emphasizes the natural views of its 

surroundings via large windows. We included ADA-compliant bathrooms and a front entry that 

allows visitors to access any portion of the building. The design also includes an elevated 

wood on at the upper floor and another porch for the lower floor.
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The elevated porch is designed with multiple structural support columns. For practical purposes, 

a storage room was designed to hold tables and chairs for events, as well as other items. The 

lower floor includes a second, smaller event space, a bathroom and a mechanical room to house utilities.  

Key Connecting Road Extensions and Design 

Another focal point in this design is the extension of paths and roadways within the site itself to 

connect the new amenities our engineers designed. A 24’ concrete road connecting from the 

existing Prairie Trail campground extends west all the way to Jefferson County Co. Park Dr. This 

road was designed so that visitors could enter either from Key Blvd. or from Jefferson County 

Co. Park Dr. so that accessibility and travel were improved for the site. Another extension 

road in a teardrop shape was designed for the proposed cabins at the southern portion of the site. 
In addition to providing cabin visitors with easy access,  this road  incorporates connections to 

the parking lot .  

Parking Lots for Proposed Amenities 

The cabin parking lots are designed for a five-vehicle lot, including a space for ADA 

accommodations. The multi-use lodge parking lot accommodates 80 parking spaces in total, 

with four ADA parking spaces. The parking lot will incorporate green space islands to bring in 

more natural areas with the parking lot. The parking lot for the lodge features a main lot and a 

side lot.   

Playscape Design 

The playscape area design proposes a rubber foundation with features including seesaws, natural 

stones, small wooden structures, a wood balance beam, a sand pit, and a spider-web climbing 

net. These structures help emphasize ground play activities, and aim to meet ADA 

accommodations. The playscape will also include benches for parents to sit at to watch their 

kids, as well as trees and plants for a more natural environment. Finally, some light posts were 

recommended so that during low-light hours the playscape can be lit up for practical use.  

Drainage Plan Design 

It is imperative that the design includes a drainage plan for the new proposed amenities. The 

parking stalls will incorporate permeable pavers so water will flow to these spaces with a sloped 

surface. The green island spaces will incorporate a curb inlet to allow water to flow into them. 
Some subdrains are existing in the Prairie Trail Campground, and our engineers proposed adding 

some subdrains along the proposed roads.  
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Grading Design 

One challenge our engineers dealt with was the slopes on the site. To deal with this, a grading 

design was proposed where new amenities would be placed, and an outlined estimate of cut and 

fill for the site was determined. More of these calculations and reports can be found in Appendix 

F.  

Project Cost 

Through analysis of the current market and other factors impacting material cost, our final total 

cost estimate for the Jefferson County Conservation Area Campground Redevelopment was 

$10,726,000.00. This estimate covers the entirety of the project including construction labor 

costs. The analysis was done using labor and material cost estimation from RSMeans, and site 

and utility cost used Iowa Public Works Service Bureau. More of this analysis can be 

found in Appendix H. 

Construction Phasing 

A construction phasing plan is provided to help alleviate the total cost of the project’s entirety. 

In Phase I, the playscape, east parking lot, Park Rd., and lodge utilities will be constructed. The 

estimated timeline for this phase is five months, excluding any change orders during 

construction. This phase will cost $1,700,000.00, which includes a 20% contingency to account 

for any issues found in the field and the terrain challenges for the construction of Park Rd. Phase 

II will account for Cabin Rd. and the two cabins, including utilities, which will take about a 

year to complete if both cabins are built simultaneously. Phase II will cost approximately 

$1,903,000.00, with a contingency of 20%. This contingency is the same as Phase I, once again 

due to the complexity of the terrain in the area. Finally, Phase III includes the west parking lot 

and the multi-use lodge. This part of the project will take the longest; we estimate a two-year 

construction-season schedule to finish. Due to the footprint of the building and terrain concerns, 
this phase will have the highest contingency at 25% and has an estimated cost of $6,769,000.00. 

Section II: Organization Qualifications and Experience 
We are a team of students from the University of Iowa in our capstone design course. Our 

members are highly skilled in many different types of technical engineering work as well as 

organizational and communication skills.  
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As our group's project manager, Gabe Baird brings leadership experience and project coordination 

skills. His role as a Site Superintendent Intern at Turner Construction has given him hands-on 

experience overseeing large-scale projects, managing subcontractors, and ensuring on time 

budgets and schedules which are all critical skills for keeping our design project on track. 

His ability to communicate with design professionals makes him able to coordinate our team and 

take on many design challenges. His background in transportation design at Foth has 

strengthened his technical experience with CAD design, roadway geometry, and civil 

infrastructure planning. Additionally, his internship at HNTB gave him environmental 

assessment experience, which is valuable for regulatory considerations and site impact analysis 

of our project. Beyond his professional experience, Gabe has demonstrated strong leadership as 

the President of the American Society of Civil Engineers (ASCE), Concrete Canoe Captain, and 

Corn Monument Captain. He has led executive board meetings and coordinated with 

industry professionals to organize all sorts of events. His ability to lead teams, manage projects, 

and collaborate with clients makes him an outstanding project manager for our team.  

Our Structural Designer Joseph Tippett brings experience in construction engineering and project 

documentation, making him a valuable team member especially to the structural aspects of 

our project. His internship with FOXXSTEM provided him with experience in document 

review, RFP submissions, and client interactions, making him well-equipped in project 

planning and client communication. His exposure to large infrastructure projects, such as DC 

PLUG and Capital Grid, has allowed him to solve real-world challenges. His role as a 

Mechanical/Electrical Assistant at the University of Iowa’s National Advanced Driving 

Simulator has given him experience with AutoCAD and mechanical system design. 

Additionally, his experience in construction with RJT Builders has given him practical 

knowledge of blueprint reading, structural work, and site safety which will be great for 

understanding the implementation of our design. With expertise in engineering software like 

CAD, Civil 3D, and ArcMaps, as well as his FEMA certifications, Joseph brings many 

structural capabilities to our team. 

Our Water Resource Expert and Architectural Designer, Alex Gates, has a strong background 

in water resource engineering and infrastructure design, making him a huge asset to our project. 

His experience designing water main alignments for sanitary and storm sewers proves his 

ability to create and implement essential hydraulic infrastructure. His work at Foth reviewing 

and evaluating stormwater pollution protection plans shows his understanding of 

environmental considerations and regulatory compliance which will be especially important 

for this project. Alex’s ability to develop property displays for stakeholder meetings highlights 

his communication and presentation skills, which will be essential for engaging with our 

project’s client. His experience observing sanitary sewer construction and assisting in 

culvert design evaluation gives him a practical understanding of the construction processes. 

He has worked with a specialized water resources team on projects that prove his teamwork 

and problem-solving skills, which are critical for our project's success. 
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Our Survey Expert and Water Resource Designer, Matt Pauling, brings a strong background in 

water resource design, environmental engineering, and civil infrastructure modeling, making him 

a crucial contributor to our project. His experience creating hydraulic system designs using 

industry-standard software like HEC-HMS and HEC-RAS ensures he has the technical expertise 

to analyze water-related infrastructure. His work developing water and wastewater treatment 

systems shows his understanding of environmental efficiency. He has experience in Civil3D 

software through coursework as well as in his internship at McClure Engineering, which allowed 

him to design detailed infrastructure models and consider constraints like elevation and existing 

utilities. Matt’s ability to analyze survey data and evaluate cost-effective solutions will further 

support our project. As the ASCE Student Chapter Secretary and leader of the UESI Surveying 

Team, he brings strong organizational and leadership skills, ensuring strong collaboration within 

our team. 

Our Transportation and Water Resource Designer, Sydney Parks, brings a well-rounded 

background in civil and environmental engineering, combining technical and leadership 

experience, as well as a passion for community impact. Her role as a Materials Engineering Intern 

at Terracon Consultants has provided her with hands-on experience in construction materials 

testing, geotechnical observation, and project management, including proposal drafting and 

budgeting. Her internship with Hunter Companies allowed her to engage with clients and learn 

about property development which translates directly to our design project’s planning. Beyond her 

technical experience, Sydney has demonstrated strong leadership through her involvement as 

Outreach Chair for ASCE and a Peer Advisor for the Iowa Engineering Student Success Team. 

With experience in AutoCAD Civil 3D, ArcGIS, and field testing, along with her passion for 

conservation and community engagement, Sydney will contribute to our team’s success. 

Section III: Design Services 

Throughout the project, we delivered many different services to provide a well-rounded design. 

A summary of the full scope of work and services completed are detailed below. 

Key Changes: 

• The recreational pond was excluded from our scope of design, as it had already been 
completed by another consulting firm prior to the start of our project.

• Trails were not included in the final deliverables due to time constraints. Also, the 
existing site already included basic grass paths, which were considered sufficient for the 
current phase of design.

• Only one conceptual site plan and one building layout were submitted for client review 
and selection, as the team focused on refining a single, cohesive, and ADA-compliant 
design.

• Topography and cut/fill optimization became a key design driver, influencing building 
orientation, grading, and roadway alignment.
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• A phasing plan was not developed, as the client prioritized cost estimation and complete

design documentation over construction sequencing.

Tasks Completed: 

1. Preliminary Planning and Analysis:

• Reviewed site topography, contours, and aerial imagery using GIS and Civil 3D.

• Researched zoning and building codes, ADA requirements, and environmental 
considerations.

• Conducted a walk-through of the site and participated in biweekly meetings with the 
client to gather feedback and refine direction.

• Developed a Gantt chart and two-week look-ahead schedules for internal project 
management.

2. Conceptual Design:

• Created one comprehensive site plan and building concept that reflected client priorities 
for conservation, visitor engagement, and accessibility.

• Focused on grading efficiency and road alignment, particularly in the northern portion of 
the site, to minimize earthwork and construction disruption.

• Incorporated two cabins to the south of the lodge/nature center to support overnight 

stays.

• Developed a site layout that ensured ADA compliance across the entire project.

3. Building and Architectural Design:

• Designed the lodge/nature center in Revit, including:

o An event space for community functions and educational programs

o A classroom for conservation programming

o A kitchen and ADA-accessible restrooms

• Modeled structural components and layouts, including foundations, walls, and roof 
structure.

• Completed architectural drawing sets to meet client and instructor standards.

4. Civil Site Design and Infrastructure:

• Developed a roadway alignment that minimized cut and fill, particularly at the northern 
access point, based on topographic analysis.

• Designed grading across the site to ensure ADA-compliant slopes for building access, 
parking, and key circulation routes.

• Modeled stormwater flow and incorporated drainage features into the site using Civil 3D 
and Infraworks.

• Created a utility layout that included water, wastewater, and electrical services based on 
site constraints and building orientation.
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• Ensured all sidewalk and path designs met ADA accessibility standards.

• Generated full drawing sets including cross-sections, plan and profile views, utility

locations, and drainage sheets.

5. Cost Estimation:

• Developed a detailed cost estimate for all elements included in the final design,

identifying key material quantities and typical unit costs.

6. Final Deliverables:

• Design Report

• Final Poster

• PowerPoint Presentation

• Weekly work logs and a finalized project Gantt chart

Work Plan 

Figure 1: Project Schedule 

Section IV: Constraints, Challenges, and Impacts 

The Nature Center and Conservation Area project is subject to several constraints, which must be 

acknowledged throughout the design process. One major constraint is jurisdictional: the site falls 

under the City of Fairfield as well as conservation-focused governing bodies, meaning that 

regulatory compliance will involve multiple organizations. The timeline is also a non-negotiable 

constraint, with the completed design required to be submitted by April 27, 2025. Additionally, all 

design elements must remain within the existing boundaries of property owned by the Jefferson 

County Conservation Board. These constraints shape the scope of the project, guiding what is 

possible in terms of location, timeline, and regulatory compliance. 
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The project has presented several challenges, many of which have emerged more clearly 

throughout the design process. The team had limited prior experience with design, which 

necessitated steep learning curves and proactive problem-solving. One notable challenge is the 

lack of comprehensive soil data, which could result in unforeseen expenses if site preparation 

becomes necessary to support new structures. Environmental regulations, particularly those 

protecting local ecosystems, add complexity to the design and permitting process. Topography also 

presents a significant challenge, specifically the planned connecting road between Key Blvd. and 

Libertyville Rd must traverse steep terrain. Past concerns about construction site runoff entering 

the eastern pond highlight the need for robust erosion- and sediment-control strategies. 

Positive relationships with both the City of Fairfield and adjacent property owners are vital to 

avoiding conflict and building long-term support. Stakeholder engagement is another critical 

component. Gaining backing is essential for securing funding and ensuring continued 

momentum. The lodge/nature center must be spacious enough to accommodate large events, 

while the presence of endangered species on-site may lengthen the permit acquisition timeline. 

Aesthetics are also a priority as the design must complement the surrounding natural 

landscape. Lastly, access to the lower level of the lodge/nature center must be both ADA 

compliant and financially feasible, which poses an additional design challenge. 

The societal impacts of the project on the Fairfield community and the broader state of Iowa are 

expected to be significant and largely positive. The development of the lodge/nature 
center and conservation area is projected to increase tourism, thereby generating additional 

revenue for both the park and the City of Fairfield. This growth may stimulate demand for short-

term rental housing options, benefiting local property owners and the hospitality sector. 

Educational opportunities for local students will expand through enhanced programming and 

access to the site. New amenities and rentable event spaces will improve visitor experience and 

offer new venues for community engagement. However, these benefits will come with some 

impacts that must be managed. Increased traffic along Key Blvd. and Libertyville Road is 

anticipated, which may necessitate infrastructure updates and safety improvements. 

Construction activities will generate sound pollution, potentially affecting park visitors and 

nearby residents. The planned road connection will intersect existing trails, requiring the 

installation of crosswalks to maintain safe access. Additionally, this connection will narrow 

the drainage area east of the Libertyville Road Park entrance, necessitating careful hydrologic 

planning. Finally, the introduction of new facilities will place additional demands on local 

electrical, water, and sewer systems, requiring infrastructure assessments and potential 

upgrades to maintain service levels. 

Section V: Alternative    Solutions Considered 
During the timeline for the design, our team and Jefferson County Conservation staff met bi-

weekly to discuss design concepts and ideas. Throughout this process, there were multiple design 

options, some of which were abandoned during the selection. 
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Site Alternative Designs 

The first decision made was the site design for the project. Our engineers proposed three different 

design options for the location of amenities. The first option is detailed in Figure 2 below: 

Figure 2: Site Layout Alternative Design 1 

In this design, our engineers considered a lodge in a southwest orientation, and four different 

cabins, with a green space in between and connections to the existing trails around the pond. The 

parking lot was designed in the same southwest orientation, with the playscape on the southeast 

side. It was decided that four cabins would be too costly, so it was confirmed that only two 

cabins would be on site. It was also noted that the parking lot and lodge should face a north-south 

orientation, since the grading in southwest orientation would be much more costly and harder to 

design to. Alternative Site Layout 2, shown in Figure 3, was the next discussed site layout. 
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Figure 3: Site Layout Alternative Design 2 

This design also proposed four cabins, which was discussed before deciding on two cabins. 

Alternative Site Layout 2 proposed some new ideas, including a north-south orientation for 

the multi-use lodge as well as the payscape on the west of the lodge. It proposed a parking lot 

north of the lodge. From this alternative, our firm and client agreed on having the playscape on 

the east side of the lodge, and a parking lot located further north for grading cost purposes. 

The final design, Alternative Site Layout 3, is shown below in Figure 4:  

4: Site Layout Alternative Design 3 

The final design utilized a large parking lot, and the lodge located on the northwest corner of the 

site. The playscape was also designed southwest of the parking lot, and two cabins were 

proposed on the south end of the site. Trees and bushes were proposed for the site. Both groups 

agreed that landscaping would be important to the design, and that the lodge would need to be 

closer to the pond for better views. It was reiterated that the playscape would be east, and that 

green space should be designed with the parking lot.  
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Multi-Use Lodge Alternative Designs 

The multi-use lodge went through different design modifications. The main modifications 

highlighted through meetings with Jefferson County Conservation were room layouts 

and prioritization. Our engineers had three different design layouts for the multi-use lodgee, the 

first one is shown in Figure 5:  

Figure 5: Multi-Use Lodge Alternative Design 1 

In the first design, a large event center was emphasized including amenities like bathrooms, extra 

storage, a full kitchen, and mechanical rooms. We determined that it would be better to move the 

bathrooms out of the event center space, and that the mechanical room should be close to the 

rooms that need water. Because of this, the bathrooms and kitchen were moved closer 
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together. The incorporation of the elevated porch was well-liked, as were the large windows.  

Another design incorporated similar ideas with the lodge, but different floor layouts. Figure 6 

shows the second layout option:  

Figure 6: Multi-Use Lodge Alternative Design 2 

In Figure 6, the event space was emphasized again, with a walkout elevated porch and large 

windows. A learning center, classroom, entry space, restrooms, kitchen, and storage room 

were included with this design as well. A lower floor space was added, which provided 

more bathrooms and a second event room. The storage and mechanical rooms were moved to the 

lower floor. From this design, it was agreed that a lower floor be added to help reduce footprint. 

It was recommended to move the mechanical room to a location beneath the restrooms on the 

upper floor. This design is the lodge design ultimately selected, with several small adjustments.

Cabin Alternative Designs 

We created two design alternatives for the cabins. Our designers came up with uniquely different 

designs to choose from. One design, Cabin 1, was proposed as shown in Figure 7: 
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Figure 7: Cabin Alternative Design 1 

This cabin included a porch with an ADA ramp, as well as a two bed, one bath design. A utility 

closet, bathroom, and living space was designed, featuring a lofted floor with two bunk beds 

for more sleeping space. The overall design was agreed upon, but the loft was removed, and a 

basement was added for more space and to account for the terrain change. The second cabin, 

Cabin Alt 2, was the second alternative as show in Figure 8.  
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Figure 8: Cabin Alternative Design 2 

The cabin features a two bed, one bathroom design, with a living room, kitchen, closet, and 

porch. The main concern with this design is that at 612 square feet, the space may be crammed 

with a constraint of 8-10 people. There was also no location for a mechanical room, and it was 

decided that a larger cabin would be needed.  
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Nature Playscape Alternative Design 

Our team explored a variety of creative concepts for the alternative nature playscape design, 

including a unique bubble-shaped layout made from poured-in-place rubber shown in Figure 9.  

Figure 9: Nature Playscape Alternative Design 

This design featured soft, flowing curves and different play zones to provide a safe, accessible play 

surface. While the idea offered a modern approach, we ultimately decided against moving forward 

with it. The cost of installing poured-in-place rubber at the desired scale and with the unique layout 

would have exceeded feasible budget costs. The synthetic material lacked the natural aesthetic we 

were aiming to create. We didn’t include seating for parents in this design or light fixtures to keep 

the area lit when the sun goes down.  
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Section VI: Final Design Details 
Following alternative design selections for the design elements, we created a final design 

submission. All elements were designed regarding SUDAS and IBC codes. 

Multi-Use Lodge Design 

After going through multiple alternative designs, the final design was produced for the multi-use 
lodge as shown in Figure 10:  

Figure 10: Final Multi-Use Lodge Design 

The multi-use lodge design encompasses a large event center for special events, as well as 

bathrooms and a kitchen area for catering. The event space has two doors out to an elevated 

porch area for visitors to enjoy views of the park, as the building is situated towards the pond. 

The lodge incorporates large windows, two on each wall facing the south of the site. These 

windows will provide great views for visitors enjoying the event space. In addition to a large 

event space, the upper floor design also includes a classroom and nature center space for 

educational events and camps. The nature center has a garage door that allows for quick access. 

The upper floor also features a storage closet and entryway, with a connecting hallway from the 

entryway to the classroom and nature center rooms. The upper floor utilizes a staircase in the 

entryway, which leads to a lower level. The lower floor is designed with a smaller event space, 

to allow more visitors to rent the space, as well as a mechanical room for utilities and 

bathrooms. The front entryway on the exterior consists of a gable roof, with two craftsman 

columns. The two columns have a rock façade base, with exposed wood columns to the top of 

the roof at the entry roof. The roof from the main event space to the entryway will be a mono-

slope design.  

The multi-use lodge is designed with a 24-gauge metal-panel roof, with a light steel color to 

accent the dark wood siding on the exterior walls. The slope on the gable roof and mono-slope 

roof is 1:12. 
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The porch will incorporate a light-stained wood and includes a staircase on the east side of the 

lodge to access the lower-level patio outside. Structural columns will be placed beneath the main 

event space and elevated porch. The columns will be designed following ASCE 7-22 standards as 

to account for dead and live loads above. Steel beams with wood paneling are designed to 

account for roof live and dead loads in the lodge, and bracing will be provided at connections for 

support against shear and torsional affects. To determine what sizing of columns and beams will 

be necessary, structural analysis has been performed as outlined in Appendix C. The lodge will 

utilize a concrete-poured foundation to help support any loading and soil loading in the 

surrounding area.  

Year-Round Cabin Design 

Two cabins were designed with identical features. Each cabin features a two bed, one bath 

design, with a living space, kitchen, and storage closets all located on the first floor. The cabin also 

features a basement area, with a living space for extra room as a multi-functional option, and a 

mechanical closet for utility considerations. The cabin’s exterior features a first-floor wrap-

around porch with an ADA ramp. The basement has a walkout concrete patio to give visitors 

another place to relax and see the views of the park. The cabin also features two 12’ 6” windows 

to highlight the natural views of the park. The west cabin is positioned so the windows focus on 

the west side of the park, and the east is positioned towards the pond on site. The final design of 

the cabins can be seen in Figure 11.  

Figure 11: Final Cabin Design 

The cabin has three exits, which uphold IBC code 1006.3.3 rules (see Appendix B). The ramp 

attached to the wrap-around porch will be 1”/12”, upholding to IBC code 1012.1 (see Appendix 

B) The cabins will also feature an exposed King Post truss system, spanned at 7’ apart along the
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length of the cabin. The truss system will utilize hurricane ties to brace chords together, as well as 

incorporate wood bracing across the truss system. The truss system is designed with Douglas Fir 

5” square studs, ensuring a strong and supportive truss for the roof. The roof will be made from 

green 24-gauge metal paneling and insulation, ensuring that the cabin will be able to resist cold 

and windy Iowa weather. The roof will incorporate a gable design, with slopes of 9”/12” and 

include a gutter system for drainage. The exterior walls will utilize wood siding with a dark color 

finish, and the porch will be stained with a lighter color for a more elegant design. It is 

recommended that the porch wood be treated to have less maintenance needs and less weathering 

and damage issues over time. The foundation will be made from CMU block.  

To determine what sizing would be needed for the truss system and the type of wood, structural 

analysis was performed by our engineers. Appendix B outlines the necessary calculations for 

determining the proper sizing, which is outlined in ASCE 7-22.  

Roadway Design 

With the additions of new amenities on site, it was imperative that surrounding infrastructure was 

designed to access every part of the site. To accommodate this challenge, our engineers designed 

two key roadways, Cabin Rd. and Park Rd., providing access locations to the cabins and the 

lodge. Park Rd. ties into the existing road from the Prairie Trail Campground and extends 

west until it ties into Jefferson County Park Dr. (see Appendix D). Park Rd. will be a 24’ 

PCC pavement design with a 2% cross slope. A bituminous seal coat single course is designed to 

help protect the underlying asphalt and will incorporate a 6” modified subbase and 6” 

subgrade preparation. This road also includes a 4’ type B granular shoulder and utilizes a 5’ flat 

ditch with a 4:1 fore slope and backslope, as specified in SUDAS guidelines. A 4” subdrain 

is provided underneath granular shoulder to help with drainage on the site. This subdrain is 1’ 

beneath the edge of pavement as specified in Iowa Department of Transportation DR-301 (see 

Appendix D). Cabin Rd. will be a 24’ road designed to the same standards as Park Rd. The 

road will incorporate a teardrop loop. This design envelopes a functional path for visitors to both 

enter and exit the cabin area safely and efficiently.  

Nature Playscape Design 

The final design for the nature playscape is shown below in Figure 12 and includes a blend of 

natural materials and thoughtful layout to create a safe, engaging, and sustainable play 

environment. Divided into six distinct zones, the playscape features prefabricated play elements 

made from Robina which is a hard acacia wood known for its extreme durability, resistance to 

water absorption, and natural aesthetic. This material choice enhances the overall natural charm of 

the area while ensuring long-lasting performance and minimal maintenance. 
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Figure 12: Final Playscape Design 

The ground throughout the playscape is covered in bark mulch, offering a soft, natural look with 

excellent shock absorption. This material supports safe play, cushioning falls while maintaining 

the integrity of the natural design. Bark mulch is also more pervious than other playground 

materials, so it was designed to help benefit the drainage plan. To promote sustainability 

and manage stormwater, native grasses have been planted in a designated rain garden area. 

These grasses aid in drainage and filtration, reduce runoff, and create a small ecological habitat 

within the park.  

At the center of the playscape, a shaded gathering area has been incorporated beneath the canopy 

of mature trees. This space features park benches for parents and caregivers, providing a 

comfortable and cool spot to relax while observing children at play. Altogether, the design 

encourages nature-based play and social interaction while supporting environmental health 

and durability. 

Parking Lot Design 

The addition of the new park amenities meant adding new parking lots. Four parking lots were 

designed in total for the site: a west and east lot for the lodge and playscape area, as well as two 

lots for the cabins. The east and west parking lots are designed to accommodate 97 vehicles in 

total. As per SUDAS Chapter 8C, the number of ADA accessible parking spaces in this area was 

4 units, one of which is a van accessible spot. The west parking lot is designed with a front 

row of spaces at 90 degrees, with 9’ width projection. This design upholds the regulations 

outlined in SUDAS Chapter 8B. There will be 45-degree spaces as well, which will incorporate 

26’ two-way aisles. The length of each parking space will be 18’. At each end of the two middle 

angled parking areas, islands with green space will be incorporated. The pavement will be made 

of 7” PCC, and both parking lots will include a 6” standard curb as shown in Figure 13 from the 

Iowa DOT manual.  
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Figure 13: PCC Curb Details 

The east parking lot will also use 45-degree spots, with two rows of 15 spots at 9’ wide each. All 

parking spaces are designed with permeable pavers for drainage support. The parking lot will 

need cut and fill, which can be found in the “Grading Design” section and Appendix G. The 

east and west parking lot designs can be seen in Figure 14. 

Figure 14: East and West Parking Lots 

Accompanied with these two lots are two more parking lots for the cabins on the south side of 

the pond. These two parking lots are to be constructed from gravel to help reduce cost to the 

project.  
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Drainage Design 

Drainage was an important detail considered throughout the design process. The drainage was 

designed using The Rational Method as outlined in Chapter 2 of the Statewide Urban Design and 

Specifications Manual (SUDAS).  

There are different drainage designs implemented on the site. One of these is the use of 
permeable pavers in the parking lot. The permeable pavers will help reduce runoff thanks to their 

infiltrating properties and therefore have a lower runoff coefficient. The design for the permeable 

pavers will follow SUDAS standard specifications outline in Section 7080. Figure 15 shows the 

design our engineers will utilize on site. 

Figure 15: Permeable Paver Typical Design 

For more information regarding the calculations for drainage with the pavers, please see Appendix 

F. Another design element that was implemented on the site for drainage is curb cuts leading into 
the rain gardens on the islands inside of the west parking lot. These islands will utilize native 
grasses to act as a conservational rain garden, improving soil stability. The rain gardens will also 
provide a pervious area within the parking lot design, so the stormwater will be drained to them to 
allow proper drainage on the site. In addition to these design elements, a bioswale is also designed 
in the middle of the Cabin Rd. roundabout. This area not only promotes a more natural view but 
also provides vegetation that can allow stormwater to infiltrate better on the south side of the site. 
Finally, storm drains were added throughout the site for water to exit from the surface. The 
locations and slopes of the site can be seen in Appendix F.

Grading Design 

Terrain and elevation changes for the site were a reoccurring challenge that our engineers 

faced throughout the design process. It was proposed that Park Rd be built on the site , 
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therefore proper cut and fill was needed. It was also proposed that cut and fill were needed for 
the parking lots and Cabin Rd. The total amount needed for both cut and fill, as shown in 

calculations done in Appendix G, is 21,000 cubic yards.  

Section VII: Engineers Cost Estimate 

Quantities were estimated based on the preliminary site plan developed for the Jefferson County 

Conservation project area. Key project components include the construction of two cabins, a 

lodge, and the installation of recreational site furnishings, such as benches, lighting poles, and 

playground equipment. 

Dimensional takeoffs were performed using scaled plan drawings to determine approximate 

areas for pavement, building and playscape footprints, as well as counts for individual 

furnishings and fixtures. Additionally, the grading of the site requires both cut and fill of soils to 

accommodate site features and new structures. These measured quantities provided the basis for 

estimating volumes, lengths, and unit counts needed for construction. 

Cost data for site design were obtained from the Iowa Public Works Service Bureau 

(IPWSB), which reflect unit prices submitted by contractors for similar items of work throughout 

the state. These values represent competitive market rates for materials, labor, and equipment 

within Iowa and were used as the primary basis for this preliminary cost estimate. 

For the lodge and cabins, cost data was found through RSMeans data. The data provided 

outlines all the structural and architectural components of the design, with an inclusion of 

contingency and mobilization.  

The playscape equipment does not align with standard bid items. These elements are categorized 

under special provision items, requiring unique vendor pricing and specifications not typically 

found in IDOT’s standard bid schedule. 

The general cost estimates for the Jefferson County Conservation Area Campground 

Redevelopment are outlined in Figure 16 through 18. Additional details on volume takeoffs, 

estimated unit costs, and breakdown on individual components can be found in Appendix H.  
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Figure 16: SUDAS Quantity Takeoffs and Cost Estimation 

For the site design, a contingency of 20% was provided. This contingency accounts for unknown 

obstacles that could be encountered in the construction process, such as the grading issues for the 

roadway, unknown utility locations throughout the site, and any weather implications experienced 

throughout the project.  

Figure 17 shows the cost estimate for the cabins and utilizes a contingency of 20%, with the 

same concerns as addressed in the site design. The lodge will factor in a contingency of 25% a  
more conservative cost estimate due to the size of the building and the more challenging 
terrain.  
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Figure 17: Cost Estimation for Multi-Use Lodge 

Figure 18: Cost Estimation for the Year-Round Cabins 
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Section IX: Phasing Plan 
Due to the amount of total cost needed for this design, our firm recommends a phasing plan 

for the entire site design. The phasing plan is broken into three parts, which will be easier to 

fund for rather than an upfront cost. These three parts are shown in Figure 19.  

Figure 19: Phasing Plan for Jefferson County Conservation Area Campground Redevelopment 

Phase I 

Phase I incorporates the east parking lot, natural playscape, Park Rd., and gravel maintenance 

lot. These features were phased together to implement key connections for the park and 
increase foot traffic from the RV area. The playscape was also phased with this plan to help 

increase funding possibilities, as play structures are often easier to fund. This phase will also 

help with accessing the existing maintenance building. This phase will take one construction 

season to complete, and the cost to build will be $1,700,000.00. This includes a 20% 

contingency to account for any obstacles found during construction. 
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Phase II 

During Phase II, the two cabins and Cabin Rd. are set to be completed. These items were chosen 

with a goal of boosting revenue for the park. Having these cabins will not only allow visitors to 

stay year round but will increase foot traffic. The increase in foot traffic will help bring in more 

money for the park. This phase is expected to take one construction season to complete and will 

cost $1,903,000.00 to build. This includes a 20% contingency to account for any obstacles found 

during construction.  

Phase III 

Phase III is the most expensive and includes the cost of the multi-use lodge and the west parking 

lot. Due to the building's size and concerns with grading, a 25% contingency was utilized, for a 

final cost of $6,769,000.00. This phase will take 2-3 construction seasons to finish, barring any 

setbacks during construction. Although this Phase will cost more and take longer than the other 

two, the lodge will be the biggest provider of income from the design. The lodge itself will help 

bring in a lot of tourist attraction and will play a huge factor of increased engagement from the 

community.  
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Section VII: Appendices 

Appendix A: Project Scheduling 

Figure 2: Project Schedule 
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Appendix B: Site Design 

Figure 2: Site Layout Alternative Design 1 

Figure 3: Site Layout Alternative Design 2 
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Figure 4: Site Layout Alternative Design 3 
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Appendix C: Multi-Use Lodge 

Figure 5: Multi-Use Lodge Alternative Design 1 
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Figure 6: Multi-Use Lodge Alternative Design 1 

Figure 10: Multi-Use Lodge Final Design 
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Figure 19: NDS Wood Member Properties 

 

Figure 20: TJI Wood I-Joist Properties 

Figure 21: AISC Steel Member Properties
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Figure 22: Boise Cascade Weights of Building Materials 
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Figure 23: Multi-Use Lodge Structural Loading Calculations 
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Figure 24: Multi-Use Lodge Structural Footing Analysis 
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Appendix D: Year-Round Cabins 

 

Figure 7: Cabin Alternative Design 1 
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Figure 8: Cabin Alternative Design 2 

 

Figure 11: Cabin Final Design 
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Figure 25: Cabin Loading Calculations 
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Figure 26: Cabin Structural Footing Analysis 
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Appendix E: Nature Playscape  

 

Figure 9: Nature Playscape Alternative Design 

 
Figure 9: Nature Playscape Design 
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Appendix F: Road Design  

 

Figure 13: PCC Curb Details 

 

Figure 14: East and West Parking Lots 
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Appendix G: Grading  

 

Figure 15: Permeable Paver Typical Design 

 

 

 



Jefferson County Design Report 

 

 

 
176 

 

 

 

 

Figure 16: Rational Method Calculations 
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Appendix H: Cost 

 

 

Figure 17: Cost Estimation for Multi-Use Lodge 
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Figure 18: Cost Estimation for the Year-Round Cabins 
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Figure 19: Phasing Plan for Jefferson County Conservation Area Campground Redevelopment 
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Figure 20: Cost Estimation for Division 2 through 9 

Figure 21: Cost Estimation for Division 11 
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