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Section I - Executive Summary 

CLR Engineers has provided design services to update Route 92 and its intersection with L55 in 

the City of Treynor, Iowa. This report showcases those designs. CLR is a small team of three 

civil engineering students, all with internship experience in the field of civil engineering. Each 

team member has completed the proper coursework to graduate this upcoming May. The diverse 

group has gained expertise in transportation, hydrology, environmental, and structural 

engineering. This experience aided in the designs described in this report. 

Utilizing concepts outlined by Smart Growth America, designed improvements to Route 92 and 

L55 place a focus on a connected community. These improvements were supported by traffic 

studies done through two different highway capacity programs: HCS and Sycnrho. The designs 

and streetscape include increased on-street parking, new and improved pedestrian crosswalks, 

and features to tighten up the corridor. These site improvements were designed with pedestrian 

safety and walkability in mind.  As an integral part of these efforts, the team relied on standards 

set forth by the Iowa DOT, the City of Treynor, the American Disabilities Act, and Smart 

Growth America Complete Street Design Guidelines.  

With safety in mind, the crosswalk near the high school was relocated and placed between bump-

outs. This allows for shorter crossing times for pedestrians. Also, once they cross, they are no 

longer walking into a drive. The crosswalk is now designed to connect to an existing sidewalk 

stub to the north of Route 92 and cross the route. It connects to an existing sidewalk at the high 

school entrance drive. 

One of the major outcomes of this design was a meandered alignment. By realigning Route 92, 

parallel parking was able to be added. Parking locations were designated on either side of the 

route with a focus on maintaining drive access and access to local businesses. The estimated cost 

for the project is $612,000. This number was calculated using standards from RSMeans Heavy 

Construction Cost Data. 
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Section II - Organization, Qualification, and Experience 

Name of Organization 

CLR Engineers 

Organization Location and Contact Information 

CLR Engineers is an undergraduate student group based out of the Department of Civil and 

Environmental Engineering in the College of Engineering at the University of Iowa.  

4105 Seamans Center for the Engineering Arts and Sciences 

Iowa City, IA 52242 

Project Manager: Rachel Beckler 

rachel-beckler@uiowa.edu 

(319) 330-4373

mailto:rachel-beckler@uiowa.edu
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Organization and Design Team Description 

CLR Engineers is a group of students at the University of Iowa in their final semester 

working towards a Bachelor of Science in Engineering. Key members of the team include Rachel 

Beckler (Project Manager), Elizabeth Fischer, and Geumchan Noh.  

Rachel Beckler served as the project manager for the project. Through her coursework, 

she has demonstrated competencies in transportation and water resources design, as well as 

environmental engineering. Additionally, she has been employed as an engineering intern for a 

local land development consulting firm for the past six years. Through this position, Beckler was 

familiarized with Iowa Statewide Urban Design and Specifications (SUDAS) as well as other 

various codes and regulations. She has also received extensive informal training in AutoCAD 

Civil3D and has successfully completed the NCEES Fundamentals of Engineering Exam in Civil 

Engineering. 

Elizabeth Fischer has completed design courses in transportation, structures, hydrology, 

and environmental engineering. Additionally, she was employed this past summer as an 

engineering intern at a land development consulting firm in the Chicago area. At her internship, 

she gained knowledge in AutoCAD Civil3D where she graded and planned parking lots and 

worked on site plans. She assisted in SWPPP inspections regularly and has extensive knowledge 

of surveying. She has over two years of experience assisting a professor in hydraulic research for 

the University of Iowa where she also has spent lots of time surveying. She also recently passed 

the NCEES Fundamentals of Engineering Exam.  

Geumchan Noh has taken engineering courses such as Water Resource Design, Design of 

Transportation Systems, Surveying and Remote Sensing, and Sustainable Systems. He has 

worked in the asphalt research lab for Professor Lee. 
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Description of Experience with Similar Projects 

Members of the team have accumulated experience with similar projects through various 

avenues. Experience with projects of similar scope will be described in further detail for each 

team member. 

Through her internship, Rachel has been the lead on ADA Accessible designs for both 

cities and private developers.  She has had the opportunity to perform stormwater calculations 

and design parking lots, site grading plans, basins, and trails. Her area of focus is land 

development, and she has worked on projects in many different sectors, including public entities. 

Elizbeth has also been exposed to designing for ADA accessibility. She worked on 

updating ramps and sidewalks to bring them up to ADA code for private developers. She also 

has had experience in AutoCAD with grading to create site plans. She has used ArcGIS to design 

roads for a bypass and has performed calculations to design culverts based on stormwater data. 

Geumchan has earned experience with AutoCAD Civil 3D, ArchMap, Site-Development 

skills. He has worked in a summer internship at the Iowa DOT in the construction group. 

Geumchan spent time in the construction field and inspected small to moderately complex 

construction projects such as grading and paving, bridge culverts, erosion control, fencing, 

guardrails, and weatherization projects. 
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Section III - Design Services 

Project Scope 

The primary outcome of our design is a concept that adequately meets the transportation 
needs of the City of Treynor while prioritizing the safety of its residents and visitors. The City of 
Treynor expressed a desire to improve walkability within their city and promote safety to both 
drivers and pedestrians. The main areas focused on to complete this were the intersection of 
Route 92 and L55 and the crosswalk on Route 92. Another improvement made was on the 
current parking on Route 92 near the high school and near the local businesses. To accomplish 
these, the tasks listed below were performed: 

• Redesigned existing crosswalk at the intersection of Volkens Avenue and State Highway 
92 

• Traffic studies for the intersection of Route 92 and L55 
• Maintained usability of main street corridors for large vehicles crucial to local 

agriculture. 
• Proposed parking alternatives for Main Street to provide more parking for local 

businesses while increasing road safety and discouraging unnecessary, unsafe parking 
practices already in place. 

• Increased walkability for the City by developing designs that serve to meet long-term 

goals and plans set by the City and its residents. 

• Explored Complete Street Redesign, excepting aspects involved with transit. 

 

Work Plan 

The completion of tasks was evaluated on a weekly basis. An estimated plan for the work 

that was done by CLR Engineers is shown in Figure 1.  
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Figure 1. Gantt chart displaying detailed work plan. 

The Gantt chart featured in Figure 1 outlines the amount of time it took the group to 

complete individual tasks.  For a more detailed look at the breakdown of allocated time by team 

member, see Table 1. 

Table 1. Allocated time grouped by team member and task. 

 

Methods and Design Guides 

The methodology of the design of all crosswalks, sidewalks, and parking was conformed 

to the regulations put in place by the Americans with Disabilities Act (ADA) and Iowa Statewide 

Urban Design and Specifications (SUDAS). Roadway design was completed in compliance with 

the AASHTO Policy on the Geometric Design of Highways and Streets (the Green Book) and 

the Iowa DOT Design Manual. Additional design guidance was sought from the Complete Street 

Design Guide by Smart Growth America.  
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Section IV - Constraints, Challenges and Impacts 

Constraints  

There were a few constraints with this project, the main being time. Time is a limitation 

because the project needs to be completed by the second week of May. Another constraint was 

the right-of-way width. On the site visit, the right of way width visibly varies. A stretch of the 

narrower portion is shown in Figure 2. This was further confirmed using ArcGIS data provided 

by Pottawattamie County. Right-of-way widths along Route 92 vary from under 50 feet to over 

100 feet. This inconsistency was a constraint rather unique to the City of Treynor. 

 

Figure 2. A depiction of inconsistently narrow right-of-way along the highway. 

As an Iowa town, Treynor is subject to snow and ice in the winter. Because 

improvements are on state roads, they must remain accessible for snow plows. This limits what 

can and cannot be put within the right-of-way and how far away from the curb street furniture 

must be placed.  

 

Challenges 

The main challenge faced was figuring out what to do with adding, removing, and 

relocating parking. As mentioned above, work had to stay within the right-of-way or more right-

of-way would need to be purchased. Another challenge was designing for safety. A lot of what 
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was being redesigned is to keep younger drivers, specifically high school drivers, safe. CLR 

Engineers wanted to make sure designs were directed toward keeping young students and young 

drivers safe as they go about the town. Additionally, Treynor is driven through by a lot of people 

that are passing through. Because of this, designs are also cognizant of drivers that are unfamiliar 

with the area. Figure 3 is an image of the main crosswalk of focus for the project.  

 

Figure 3. The crosswalk nearest to the high school was a main area of focus. 

This existing crosswalk has limited visibility as it is approached from the west, since the 

town is quite hilly. Designed crosswalks are as visible as possible, especially the one in front of 

the high school. Redesigns were created to eliminate visual clutter caused by too many signs and 

clearly mark pedestrian crossing for both citizens of Treynor and people passing through. 

 

Impact in the Treynor Community 

In our meeting, we were told that parts of the town don’t meet ADA compliance, which is 

something we wanted to change. The senior citizens of Treynor need to be able to travel through 

their town with ease. CLR Engineers ensured that designs allow everyone to do that. All site 

improvements are up to ADA standards. The designs cater to what needs to be fixed in order to 

make Treynor a more drivable and walkable town for everyone from young children going to 

school, to senior citizens running errands. This improved ability to navigate town not only allows 

the people of Treynor to get where they need to go, but it further connects a growing community.  
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Section V - Alternative Solutions  

Throughout the design process, there were many different concepts and ideas discussed 

about various portions of the project. Some of these included underground solutions to pedestrian 

traffic, elevated pedestrian walkways, reduction of oversized shoulders, and many more. The 

existing crosswalk at Volkens Ave and Route 92 currently ends in the driveway of a church. The 

obvious safety issue here made the improvements or relocation of this crosswalk a top priority. 

Negative aspects of the elevated walkway and the pedestrian tunnel were self-evident 

from the start. This stretch of Route 92 does not have deep ditches. This is an issue for the 

pedestrian tunnel, specifically. As the surface of the surrounding area is relatively flat, flooding 

would be a major, unavoidable part of placing a tunnel under the road. Both of those projects 

would require structural work, which CLR engineers estimate would cost a lot more than other 

alternatives. 

With the implausibility of tunneling or overpassing the highway, more conventional 

crosswalk options were considered. Solutions explored included hiring a designated crossing 

guard, moving the crosswalk to mid-block between Volkens Ave and the entrance to Treynor 

High School, and moving the crosswalk to the entrance of the high school. It was decided that 

while a crossing guard may be a good idea to implement regardless of infrastructure, it would not 

solve the issue of the low visibility and safety of the crosswalk. The mid-block option would 

have solved the safety issues presented by crossing into a driveway, yet this is considered the 

least safe location for a crosswalk. The third option brings pedestrians closer to where the high 

school drive is while removing the danger of the church driveway and taking advantage of 

existing infrastructure. Other options brought up in the early stages consisted of adding the 

crosswalk near the elementary school which is farther east on route 92. This option was ruled out 

for multiple reasons. The design that CLR Engineers created moved the crosswalk from where it 

currently exists by only about half a block; less than 100 feet. The advantage of keeping the 

crosswalk near where it currently exists is that the current pedestrian flow will not be disrupted. 

The community is already used to crossing Route 92 near that intersection, and if the crosswalk 

gets moved significantly farther away it might not get used at all. It also would disrupt the 

existing traffic pattern of Treynor if the crosswalk were moved a signifigant distance. Another 

motive behind the design chosen is that it is at a location with an acceptable sight distance. If the 
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crosswalk gets moved farther east near the elementary school, the sight distance of cars 

approaching from the east is not as vast. Because of the aforementioned advantages and 

disadvantages that the final design features a crosswalk at the intersection of the high school 

entrance and Route 92. 

Another major issue the City of Treynor wants to address is the lack of order surrounding 

the use of the City’s shoulders. Presently, the shoulders improperly function as passing lanes and 

parking lanes. CLR Engineers explored different approaches to improve the situation. Some 

examples of solutions explored include meandered alignments and street-parking angle options. 

A combination of solutions was determined to be the best option in this situation. A 

meandered alignment addressed more issues than one. It allows for more space on one side of the 

corridor in areas where the right-of-way is narrow. Also, it provides a visual and physical cue to 

drivers that this stretch of the route is slower, and they should proceed more cautiously. Finally, 

it provided areas to make the road appear narrower and remove some of the dangerous shoulder 

space.  

In addition to the meandered alignment, bump-outs were designed to help designated 

parking areas, drives, and cut off access to the shoulder. Within the parking areas, angled, 

parallel, and perpendicular options were explored. Perpendicular parking stalls were ruled out 

almost immediately as they require the widest amount of the available right-of-way and do not 

solve the safety issues presented by pulling in to spots and backing onto the road. Next, angled 

spots were looked at. While they require less space within the width-of the right-of-way, they 

still require more space than would be acceptable. This left parallel parking, which allows for 

enough parking spaces while maintaining comfortable space between right-of-way elements.  

An important decision that was also considered was whether to increase the number of 

stop signs at the intersection of Route 92 and L55, signalize the intersection, or to keep the 

existing two-way stop while still improving intersection visibility. Before a decision could be 

made, it was decided a Traffic Study would be conducted in order to properly evaluate the 

intersection’s eligibility for different levels of signalization via warrants from the Highway 

Capacity Manual.  
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Section VI - Final Design Details 

After considering alternative solutions, a combination of aspects from multiple solutions 

was selected to best suit the needs of the City of Treynor. This included a meandering centerline 

alignment, sporadic on-street parallel parking, curb bump-outs to designate drives and parking, 

and updates to sidewalks and the overall aesthetic appeal of Main Street. As the City of Treynor 

expressed concerns for safety at the intersection of L55 and Route 92, as well as at the 

crosswalk, a traffic study was conducted first to determine the best course of action for City.  

 

Traffic Study 

L55 is a North - South two-lane county road. Route 92 is a two-lane, East - West state 

highway. Route 92 is the major road and the intersection of the two roads is an unsignalized two 

way stop with the stop signs being on L55. It was expressed to us that this intersection is a 

concern because during peak hour traffic volume times cars back up on the side streets and 

during school hours it’s hard for young drivers and school buses to travel safely without delays. 

Another motive for this traffic study was to examine how to make the town safer for the elderly 

community. 

A configuration of the intersection with the daily volumes is shown below in Figure 4 

and the peak hour volumes are shown in Table 4. These figures are from the Iowa DOT website. 

   

Figure 4. Annualized Daily Traffic for All Vehicles. 
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Table 2. Peak Hour Traffic for All Vehicles.

 

The Iowa DOT data was put into HCS which is a computerized highway capacity 

program that is based on the Highway Capacity Manual that standardizes the evaluation of 

intersection performance. The first report generated data based on the existing conditions using 

shown in Figure 4. After generating a report for the existing data, the level of service for each 

peak hour was at C or higher, which means the current conditions are sufficient. To go a step 

further, each peak hour flow was increased by 10% and compared to the existing data. A report 

was generated for each of the 7 peak hour flow times and the data was summarized in the Tables 

below. 

Table 3. Existing Levels of Service. 
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Table 4. 10% Increased Traffic Volume Levels of Service. 

 

When the traffic volumes were increased by 10%, only the Southbound lane at 7 A.M. 

had a level of service increase from B to C, highlighted in red in the tables above. Shown below 

in Table 5 is a description of the levels of service. Levels of service C and above are all 

constituted as acceptable with free – stable flow.  The maximum delay that could happen from a 

level of service C is 35 seconds which is considered acceptable with stable flows.  

 

Table 5. Level of Service Description
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Crash Data 

 

Figure 6. Pottawattamie County Crash Data 

 

The Iowa DOT crash data for Pottawattamie County from 2007 to 2011 is shown below 

in Figure 5. The legend shows where fatal, major injury and minor injuries happened. Figure 6 is 

an enlarged image to show the intersection of L55 and Route 92. 

 

Figure 7. Intersection of L55 and Route 92 crash data. 
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This data shows that only one fatal crash occurred at that intersection between the years 

2007 – 2011 and all the other crashes that happened near the intersection resulted in minor 

injuries only. 

 

Results and Recommendations  

Level of service C is an acceptable level of service, and each lane at the peak hours is at 

C or above C, even with a 10% increase. Also, only one fatal accident occurred in within the 4 

years of data that is given by the DOT. With this information, CLR Engineers design suggestion 

is to keep the intersection as a two way stop. The data shows that no improvements need to be 

made right now or in the future, assuming the population only grows by 10% in the recent future. 

 

Crosswalk at Volkens Avenue and Route 92 

 The designed crosswalk crossing Route 92 near Volkens Ave was relocated next to the 
drive immediately east of the existing crosswalk. A benefit of this design is that it capitalizes on 
the existing sidewalk stub on the north side of Route 92. This existing stub is shown in Figure 8. 

 

 

 
Figure 8. Proposed location for the relocation of the pedestrian crossing.  
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The location outlined in Figure 8 is the design location for the relocated crosswalk. The 
final design of the crosswalk, complete with bump-outs is shown in Figure 9. 

 

 
Figure 9. Final design of the pedestrian crossing near the high school. 

 

As shown in Figure 9, the crosswalk redesign features a shorter crossing distance for 
pedestrians than the current crosswalk at Volkens Avenue. Not only does it take advantage of the 
existing sidewalk stub on the north side of R92, but it also ties into the existing walk on the south 
side. This will provide citizens young and old with an added level of safety by reducing the 
amount of time it takes for them to cross the street. Another visible element depicted in Figure 9 
is the meandered alignment. This design feature is discussed further below. 

 

Meandered Alignment 

As was mentioned in the discussion of design alternatives, a meandered alignment 
provided solutions to a couple of different problems within the corridor. An overview of the final 
redesign of the Route 92 alignment is shown in Figure 10. 
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Figure 10. The final proposed design for the realignment of Highway 92. 
 

The existing alignment is relatively straight while the proposed design feature three 
curves which provide room for parking on one side of the corridor while maximizing 
opportunities for parking and bump-outs. These combined techniques were designed using 
guidelines from AASHTO, the Iowa DOT Design Manual, and the Smart Growth America 
Complete Street Design Guide. 

 
A swept-path analysis was done on the intersection of Route 92 and L55 to simulate the 

design vehicle turning. For this intersection, the DOT defines the design vehicle as an S-Bus-36 
which is a conventional school bus shown below. A swept-path analysis was conducted four 
times. Each analysis shows the vehicle turning right from each possible direction and proves that 
the design vehicle does fit in the intersection.  

Table 6. DOT Design Vehicles 
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Figure 11. East Lane Swept-Path Analysis 
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Figure 12. West Lane Swept-Path Analysis 
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Figure 13. South Lane Swept-Path Analysis 
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Figure 14. North Lane Swept-Path Analysis 

 
 

Parallel Parking Locations 

 The corridor redesign provided ample opportunity for parking for the businesses along 
the route. These locations are shown in Figure 11. 
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Figure 15. Parking locations along Route 92. 

The parallel parking locations in Figure 11 are designated with yellow blocks and call-outs.  

 

 

 

 

Bump-Out Locations 

 In addition to parking locations, there are many locations where bump-outs have been 
adding. These are to provide the illusion of a narrower road while making clear barriers for 
parking to maintain access to drives. These bump-out locations are highlighted in Figure 12. 

 

Figure 16. Bump-out Locations along the Highway 92 Corridor. 

 

The aforementioned design elements provide improved safety and functionality for the City of 
Treynor and its citizens. They decrease crossing times while discouraging the use of shoulders as 
passing lanes. While bump-outs often act as a block to the overland flow, this can be avoided by 
implementing curb cuts at the side of each bum-out. Additionally, the proposed design features a 
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higher percentage of pervious areas than the existing conditions. In other words, there are more 
areas for the water to get into the ground than there were before. 

 

General Cross-Section and Aesthetic Improvements  

 In an attempt to improve the aesthetics along the 92 Corridor, a typical cross-section 
design for the project was compiled using inspiration from guides for Complete Street Redesign 
by Smart Growth America. The cross-section captures the character of the City of Treynor and 
elevates the Main Street Experience of the corridor. This typical cross-section is depicted in 
Figure 13. 

 
Figure 17. A typical cross-section for the corridor. 

 

There are a few notable elements in this cross-section. These are the various street furniture. For 
more information on the specified fixtures, see Appendix C. Imagery of design concepts can be 
viewed at: https://youtu.be/ataPzk6DQvs. 

 

This cross-section also adheres to the Iowa DOT Design Manual in addition to its aesthetic 
appeal. The pavement cross-section is shown in Figure 14. 

 
Figure 14. A typical pavement cross-section from Iowa DOT Design Manual Chapter 3A-1 

 
The design cross-section also provides proper setbacks and clearance per Iowa SUDAS. 
 
 
  

https://youtu.be/ataPzk6DQvs
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Section VII - Engineer’s Cost Estimate 

There are three phase subdivision development in this project. Phase 1 yellow, Phase 2 

purple, and Phase 3 green. It is shown in Figure 18. 

 

Figure 18. Cost Estimated Each Phase 

 Phase 1. Yellow (Intersection R-92 & L55) [4,071SF] 

Demolition ($5,000) + Intersection ($62,400) =  

$67,400 

Phase 2. Purple (road) [49,960 SF] 

Demolition ($41,000) + Street Redesign ($193,000) + Aesthetics ($33,300) =   

$267,000 

Phase 3. Green (road+cross walk)  [43,152 SF] 

Demolition ($41,000) + Street Redesign ($193,000) + Aesthetics ($33,300) + 

Traffic system ($42,000) =   

$309,300 

To estimate the cost of the City of Treynor Pedestrian Infrastructure Project, CLR used 

RSMeans standards. The primary book used to calculate estimated values was 2019 Heavy 

Constructions Cost published by RSMeans. 
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Table 7. Estimated Quantities
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Table 8. Total Project Cost of Pedestrian Infrastructure

 

The total project cost is calculated by quantities, appropriate unit and unit price from 

RSMeans data table. This is shown in tables in Appendix C.  
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Appendix A - Traffic Study Reports 

 

Figure 19. HCS Report for Traffic at 7 a.m. 
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Figure 20. HCS Report for Traffic at 8 a.m. 
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Figure 21. HCS Report for Traffic at 11 a.m. 
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Figure 22. HCS Report for Traffic at 12 p.m.  
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Figure 23. HCS Report for Traffic at 3 p.m. 
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Figure 24. HCS Report for Traffic at 4 p.m. 
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Figure 25. HCS Report for Traffic at 5 p.m. 
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Appendix B – Cost Estimate Tables 

Table 8. RSMeans rounding standards. 

 

An abbreviations table has been provided to quantity units used to calculate the cost 

estimate.  

Table 9. Abbreviations table 
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Table 10. Estimated Quantities

 

Table 11. Estimated Quantities 
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Appendix C – Street Furniture Specifications 

Figure 22. Planter 
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Figure 23. Light Pole (post) 
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Figure 24. Light Pole (top) 
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Figure 25. Bench 
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Figure 26. Litter Bin 
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